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PREFACE 

This book is the combined result of two research projects. The first was 
“Transgenic animals in research: ethical aspects,” funded by the Swedish 
Foundation for Strategic Research (the ELSA (Ethical, Legal, and Social As-
pects) Program) and The Knut and Alice Wallenberg Foundation (Program of 
ethics research in connection to Swegene and WCN (Wallenberg Consortium 
North)). The focus of this project was the production and use of genetically 
modified animals in biomedical research. As a background to this study, I 
investigated the ethics of animal experimentation in general. In an empirical 
part of the project, my colleague Helena Röcklinsberg and I analyzed applica-
tions regarding genetically modified animals submitted to ethics committees 
on animal experimentation in Sweden. The second project was “On health and 
welfare in the worlds of animals and humans” led by Professor Lennart Nor-
denfelt and funded by the Swedish Council for Working Life and Social Re-
search. It was a comparative study of human and veterinary medicine regard-
ing the concepts of health and welfare. Within this project I had the opportu-
nity to study the ethical implications of different conceptions of animal wel-
fare. 

In writing this book, I received valuable input from several scholars and 
scientists. I am especially grateful to Bo Algers, Ted Ebendal, Stefan Gun-
narsson, Mats G. Hansson, Robert Heeger, Henrik Lerner, Lennart Nordenfelt, 
Kerstin Olsson, Helena Röcklinsberg, Peter Sandøe, and Jan Vorstenbosch. 
Note that the views presented are my own and not necessarily shared by the 
persons mentioned. 
 

Anders Nordgren 
Linköping University 

 
 
 
 
 
 
 
 
 
 
 



 



 

 One 
 

INTRODUCTION: ANIMAL 
EXPERIMENTATION, PUBLIC OPINION, AND 

PHILOSOPHICAL DEBATE 
 
Would you accept the suffering of a large number of mice in a series of ani-
mal experiments that aim to develop a cure for cancer that might save the 
lives of our children? Would you accept minor animal suffering only, or also 
moderate or even severe suffering? Would you accept animal experiments in 
order to find cures for diseases that are not life-threatening? Would you accept 
mice suffering in experiments in order to obtain basic biological knowledge? 
Would you accept the use of chimpanzees in animal experiments? Would you 
accept the genetic modification of animals so that they can be used as disease 
models? 

Questions like these force themselves upon us. How should we respond 
as private citizens and as a community? Some would argue that the likelihood 
of finding a cure is extremely small. Some would say that it is imperative to 
conduct research in order to find cures for cancer, but that we should do this 
with alternative methods; we should never use animals. Defenders of animal 
experimentation, on the other hand, would maintain that animal experiments 
are necessary, and point out that almost all pharmaceuticals and therapies in 
modern medicine have been developed on the basis of animal experiments. 

Let us have a brief look at the statistics. Within the European Union, for 
example, 10.7 million animals were used in experiments in 2002 (Commis-
sion of the European Communities, 2005, p. 4; note that France submitted 
statistics from 2001). We have good reasons to believe that a substantial por-
tion of these animals were genetically modified, that is, their genomes had 
been modified by technical means. No corresponding numbers for the Euro-
pean Union are available, but in the United Kingdom more than a quarter of 
the animals used in 2003 were genetically modified animals (Nuffield Council 
on Bioethics, 2005, p. 293). 

These facts raise several ethical and policy questions. Is this extensive 
use of animals at all justified? Are animals the last slaves in our society, as 
animal liberationists suggest? How painful are present-day animal experi-
ments? What does a realistic view of their benefit imply? On balance, are the 
costs in terms of animal suffering too high? Are there realistic alternatives to 
animal experiments? Does the use of genetically modified animals give rise to 
any special ethical problems? What are the advantages of using genetically 
modified animals in research? 

These questions indicate that animal experimentation is among the most 
controversial issues raised by modern science (see, for example, LaFollette 
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and Shanks, 1996; Paul and Paul, 2001; Armstrong and Botzler, 2003; Nuf-
field Council on Bioethics, 2005). But if animal experiments are controversial 
generally speaking, the production and experimental use of genetically modi-
fied animals are even more so (see, for example, Reiss and Straughan, 1996; 
Sherlock and Morrey, 2002; Nuffield Council on Bioethics, 2005). To some 
people, genetic “manipulation” is a “violation of natural order” or even a mat-
ter of “playing God.” 

In this book, questions like these will be discussed in detail. The overall 
objective is to develop a social ethic—that is, an ethical view that society 
should accept—of animal experimentation in biomedicine in general and re-
search involving genetically modified animals in particular. So, a societal per-
spective instead of a personal one will be predominant. The special focus on 
genetically modified animals in research might need some explanation. I have 
two reasons for this focus. The first is that although my discussion will com-
monly be carried out in quite general terms, I need some concrete examples. 
Research involving genetically modified animals provides such examples. The 
second reason is that the issue of genetically modified animals is especially 
“hot” at the present time and deserves special attention. Ours is “the age of 
genetic engineering.” 
 
 

1. Animal Experimentation 

What is an animal experiment? Different definitions have been suggested. 
Within the European Union, an “animal experiment” is defined as 
 

any use of an animal for experimental or other scientific purposes which 
may cause it pain, suffering, distress or lasting harm, including any 
course of action intended, or liable, to result in the birth of an animal in 
any such condition, but excluding the least painful methods accepted in 
modern practice (i.e. ‘humane’ methods) of killing or marking an ani-
mal; an experiment starts and ends when no further observations are to 
be made for that experiment; the elimination of pain, suffering, distress, 
or lasting harm by the successful use of anaesthesia or analgesia or other 
methods does not place the use of an animal outside the scope of this 
definition (Council Directive 86/609/EEC).     

 
We see here that it is not sufficient that an experiment is carried out for a sci-
entific purpose. It is also necessary that the experiment may cause animal 
pain, suffering, distress or lasting harm. To simplify, an animal experiment is 
not an animal experiment in the European Union sense if it does not imply 
that the animals suffer. However, the experiment is an animal experiment in 
this technical sense even if the animals do not actually suffer because some 
measures are taken to prevent, reduce, or eliminate the suffering by, for ex-
ample, anesthesia or analgesia. 
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Other definitions can also be found. In the animal welfare legislation of 
my own country—Sweden—where the presence of a scientific purpose is suf-
ficient for an experiment involving animals to be called an animal experiment. 
Animal suffering is not necessary (Animal Welfare Act, 1988 (with later revi-
sions), Section 19). 

In this book, I will use the broader definition including also experiments 
that do not involve any animal pain or suffering. In a discussion of ethics, we 
have no reason to adopt a narrow approach. For instance, some people may 
argue that animal experimentation may imply a violation of animal integrity 
or a hindrance of animals to lead a natural life even if no pain is inflicted on 
these animals. 

Of importance is also how the term “animal” is defined. For example, 
the European Union directive defines it as 
 

any live non-human vertebrate, including free-living larval and/or repro-
ducing larval forms, but excluding foetal or embryonic forms (Council 
Directive 86/609/EEC).  
 

Definitions that include all non-human vertebrates hold generally in legal 
regulation all over the world, although we find at least one important excep-
tion, namely the Animal Welfare Act of the United States (1985). This act 
does not include mice, rats, and domestic birds among “animals.” In the spe-
cial guidelines for federally funded research, however, these species are regu-
lated (Public Health Services, 1986). 

Even some species of invertebrates may be sentient, that is, have some 
consciousness and ability to feel pain. Many people view Octopus vulgaris 
and cephalopods as sentient species. It could therefore be argued that they 
should count as “animals” in the regulation of animal experimentation. In 
some countries, this is also the case. In the United Kingdom, for example, 
Octopus vulgaris is included (Animals (Scientific Procedures) Act, 1986). In 
this book, I will include also sentient invertebrates. 

In the European Union definition unborn animals are not viewed as 
“animals” in the technical sense. However, in some countries—for example, 
the United Kingdom—fetal, larval and embryonic forms that have reached 
specified stages of development are included (Animals (Scientific Procedures) 
Act, 1986). In the ethical discussion of this book, I will talk about post-natal 
sentient animals if not stated otherwise. 

In the European Union, the most commonly used species in animal ex-
perimentation is the mouse (51%) followed by the rat (22%). Primates repre-
sent less than 0.1% (Commission of the European Communities, 2005, p. 5; 
these numbers concern 2002, except for France, which submitted statistics 
from 2001). With this in mind, the main focus in this book will be on the use 
of mice and rats. 

Scientists commonly put forward three main reasons for conducting 
animal experimentation. One reason is to improve human health by develop-
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ing diagnostics and treatments for different diseases. By conducting animal 
experiments better knowledge of disease causes and disease processes are 
obtained, leading to better diagnostic techniques and pharmacological, surgi-
cal or other therapies. In pharmaceutical research, animal experiments are 
used to test how a new drug works and how effective it is. They are also used 
to test the toxicity of new or existing drugs and of other chemicals. 

Another reason is to obtain basic knowledge in biology, medicine, ani-
mal research, psychology, and so on. We know from the history of medicine 
that animal experiments in basic research have sometimes led to benefits for 
future patients even in cases in which no such medical application was fore-
seen. 

A third main reason is that of improved animal health. Many experi-
ments in veterinary medicine have this purpose. A key concern is improved 
diagnostics and therapeutics for domestic animals. In addition, animal ex-
periments may also aim at improved productivity of livestock. 

In addition, animal experiments are used for educational purposes in 
schools of medicine and veterinary medicine. Those who are to carry out ani-
mal experimentation must be given proper training. 

Let us turn now to the issue of production and experimental use of ge-
netically modified animals. 

 
 

2. Genetically Modified Animals 

Genetically modified animals are examples of genetically modified organ-
isms. Other examples of genetically modified organisms are genetically modi-
fied bacteria and plants. Within the European Union, we find the following 
definition: 
 

“genetically modified organism (GMO)” means an organism, with the 
exception of human beings, in which the genetic material has been al-
tered in a way that does not occur naturally by mating and/or natural re-
combination (Directive 2001/18/EC).  
 

We see here that the distinguishing feature of genetically modified organisms 
is that their genetic make-up does not occur naturally. By implication, the 
modification is carried out by means of a special technology. 

In a Royal Society Report, “genetically modified animals” are defined as 
 

animals modified either via a technique known as transgenesis (when 
individual genes from the same or a different species are inserted into 
another individual) or by the targeting of specific changes in individual 
genes or chromosomes within a single species—targeted removal of 
genes (knock-outs) or targeted addition of genes (knock-ins) (Royal So-
ciety, 2001, p. 3). 
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Here the focus is explicitly on technology. Genetically modified animals are 
the result of transgenesis or gene targeting.  

Therefore, both the European Union definition of genetically modified 
organisms and the definition offered in the Royal Society Report suggest that 
the technology determines what should count as a genetically modified ani-
mal. Animals modified by conventional breeding or spontaneous mutations 
are excluded. 

By far the most common species that has been genetically modified is 
the mouse. The second most common is the rat. Other examples are sheep, 
pig, poultry, and different kinds of fish (Pinkert, 2002). In 2001 the results 
from the first genetic modification of a rhesus monkey were published. The 
monkey was called “ANDi,” the name being the reverse of “i(nserted) DNA.” 
A gene producing a green fluorescent protein was inserted in order to test the 
method (Chan et al., 2001). 

Scientists put forward many different reasons for producing and using 
genetically modified animals in research. For example, genetically animals 
may be used: 

 
(1) in studies of gene function; 
(2) as disease models; 
(3) for production of therapeutic proteins (“bioreactors,” “biopharm-

ing”); 
(4) for xenotransplantation (genetic modification of animal organs for 

human transplants); 
(5) in toxicity testing; and 
(6) for improving farm animal health and productivity (Mepham et al., 

1998; Royal Society, 2001). 
 

The use of genetically modified animals in research is increasing (Stokstad, 
1999; Royal Society, 2001; Nuffield Council on Bioethics, 2005), but the 
number varies depending on the purpose. For natural reasons, it can be ex-
pected that relatively few animals are modified for use in xenotransplantation 
research and for use as bioreactors, while very high numbers are used as dis-
ease models and for discovering gene function. Producing genetically modi-
fied animals is difficult and expensive, so many scientists prefer to buy them 
from specialized companies—for example, the Jackson Laboratory—or obtain 
them from colleagues. 

There exist many different methods for generating genetically modified 
animals. The most common are pronuclear microinjection (in the Royal Soci-
ety report called “transgenesis”) and the embryonic stem cell method (in the 
Royal Society report called “targeted removal” and “targeted addition”). In 
addition, conditional methods are becoming increasingly important (Houde-
bine, 2003; Pinkert, 2002; see Chapter Six for a brief presentation).  

With these methods several different types of genetic modification can 
be generated. One type is the insertion of a new gene. This gene may come 
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from human beings or from another species. The gene produces a new protein 
in the animal cells that has never been produced before. Another type is when 
genetic material is inserted that leads to overexpression, that is, to the produc-
tion of a larger amount of a particular protein. A third type is “knock-out,” 
that is, a gene is inactivated. Each type of genetic modification can in princi-
ple be conditional or non-conditional. Conditional modifications can be tis-
sue-specific or temporally specific, that is, they can be expressed in particular 
tissues or can be turned on or off at particular points of time. 

Animal cloning represents another type of genetic modification. Here it 
is not a matter of transferring a single gene into the genome of an animal, but 
of transferring the whole nuclear genome from a somatic cell of an animal 
into an enucleated oocyte from another (of the same species). In this way an 
animal is created that is identical to another (mitochondrial DNA excepted). 
This somatic cell nuclear transfer can be combined with single gene modifica-
tions in the nuclear genome before the nuclear transfer. 

The well-known “Dolly the sheep” was the result of the first successful 
cloning of a mammal (Wilmut et al., 1997). To date, animal cloning has been 
carried out on several other animal species, including cow, goat, pig, mouse, 
rat, rabbit, cat, mule, horse, and dog (Lee et al., 2005). Recently, an embryo of 
a rhesus monkey was cloned but only in order to obtain embryonic stem cells 
(Byrne et al., 2007). 

There might be several different reasons why scientists carry out animal 
cloning. Here is a list of potential uses of this technology: 

 
(1)  production of pharmaceutical proteins in animal milk (“bioreac-

tors”); 
(2)  cloning of potential breeding animals such as farm animals or sport 

animals with special traits (although cloning is probably not good 
for breeding generally and in the long-term); 

(3)  replacement of deceased companion animals; 
(4)  saving endangered species (preservation of biological diversity);  
(5)  animal experimentation (in which as similar individuals as possible 

are desirable); 
(6)  basic biological knowledge; 
(7)  xenotransplantation (in combination with genetic modification); 

and 
(8)  medical application to human beings (therapeutic cloning in order 

to treat diseases).  
 

Animal cloning is often combined with genetic modification. In the list this 
has already been pointed out regarding xenotransplantation. It is also the case 
with regard to bioreactors and sometimes also with regard to breeding ani-
mals. Human reproductive cloning is commonly not an objective for carrying 
out animal cloning experiments. On the contrary, human reproductive cloning 
is often explicitly rejected by scientists conducting this type of research (see, 
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for example, Jaenisch and Wilmut, 2001). Human therapeutic cloning might 
still be an objective. 

Finally, a comment on the terms “genetically modified animal” and 
“transgenic animal,” starting with the latter. The term “transgenic animal” is 
sometimes used only for animals with a gene from another species, sometimes 
also for animals with a gene from the same species. Sometimes it is used only 
when genes have been transferred through pronuclear microinjection, now and 
then also for “knock-ins” by means of the emrbryonic stem cell method. 
Sometimes it is used also for “knock-outs,” since DNA in this case is trans-
ferred in order to achieve the gene inactivation. Sometimes “transgenic” is 
used also for modifications carried out by conditional methods. In this book, I 
prefer the term “genetically modified animals” as an umbrella term for all 
these different types of modifications. This term is broader than some of the 
uses of the term “transgenic animals.” The term “genetically modified ani-
mals” will also include cloned animals. 
 
 

3. Public Attitudes toward Animal Experimentation 

What, then, are the general public’s views on animal experimentation? And 
what are its views on research involving genetically modified animals? 

Perhaps the most enlightening survey to date regarding animal experi-
mentation in general is the 1999 MORI (Market and Opinion Research Inter-
national) poll from Great Britain (MORI, 1999). The poll was initiated by the 
journal New Scientist (Aldhous et al., 1999). It is now fairly old but still very 
interesting. 

The interview sample (n=2009 persons aged 15+) was divided into two 
groups. The first half was given a “cold start.” They were asked whether they 
agreed or disagreed that scientists should be allowed to carry out animal ex-
periments. The second half of the sample was given a “warm start.” They 
were told: “Some scientists are developing and testing new drugs to reduce 
pain, or developing new treatments for life-threatening diseases such as leu-
kemia and AIDS. By conducting experiments on live animals, scientists be-
lieve they can make more rapid progress than would otherwise have been pos-
sible” (MORI, 1999). 

In the group that got a cold start, only 24% were in favor of animal ex-
perimentation, while 64% were against. In the group that got a warm start, on 
the other hand, 45% were for and 41% against. This represents a swing of 
22% from disapproval to approval. This is a large swing for this kind of sur-
vey (MORI, 1999; Aldhous et al., 1999). 

These results show that the way in which the questions are posed may 
affect the answers. They indicate that many people seem prepared to change 
their views if they receive more information.  

The MORI poll also investigated attitudes toward different types of ani-
mal experiments. A range of goals for animal experiments was selected and 
the participants were asked whether they approved or disapproved if: (a) ani-
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mals do not suffer; (b) animals are subjected to pain, illness or surgery; and 
(c) animals may die. Again, the sample was divided. One-half was told that 
the experiments would be on mice, the other that they would be on monkeys.  

The results show that a majority is prepared to accept that mice may suf-
fer, if this helps in finding treatment for life-threatening diseases such as 
childhood leukemia or AIDS. If the experiment is on mice, will not cause suf-
fering, and aims at developing or safety-testing a drug to treat leukemia, as 
many as 83% approve. Opinion was evenly divided regarding experiments to 
develop and test a painkilling drug if the experiment involved mice suffering 
pain. This means that many people found an ethically relevant difference be-
tween experiments targeting life-threatening diseases and those that do not.  

Experiments on monkeys were viewed much more negatively than were 
experiments on mice. Only research aimed at finding treatment for childhood 
leukemia was seen as justifying the suffering of monkeys in experimentation.  

Experiments investigating the sense of hearing met particular opposition. 
A large majority accepted the use of mice in hearing experiments if they were 
not harmed, but such experiments showed the biggest swing toward disap-
proval if the mice were subjected to pain, illness, or surgery.  

Finally, people did not find experiments in which animals might die 
more questionable than those in which animals are subjected to pain, illness, 
or surgery (MORI, 1999; Aldhous et al., 1999). 

These findings indicate that approval and disapproval depend to a large 
extent on exactly which goal the experiment has and which animal species is 
experimented on. The participants carried out a case-by-case balancing of 
expected human benefits against animal suffering and the species involved. 
As suggested by the attitudes toward hearing experiments, basic research in-
volving animal harm appears controversial compared to clinically oriented 
research. Scientists might find it difficult to convince people of its justifica-
tion, although they might succeed regarding those experiments in which ani-
mal suffering is mild. 

Attitudes toward animal experimentation may vary from one country to 
another. The MORI poll only concerns Britain, although Aldhous et al. state 
that many other countries would likely have expressed similar views. This 
may hold true, for instance, elsewhere in northern Europe where animal wel-
fare organizations have a similarly high profile. Surveys in the United States 
suggest that Americans are more positive about animal experimentation than 
are the British (Aldhous et al., 1999). 

The quantitative results from the MORI survey can be compared with 
the results of the focus group study by Phil Macnaghten. In this study, there 
were eight groups, six of which had specific relations to animals and two 
without any such relations. Six groups came from the North-West of England: 
pet owners, wildlife enthusiasts, intensive farmers, extensive farmers, country 
sports enthusiasts, and a non-animals group, comprising a control group. In 
addition, there were two London groups, one consisting of pet owners and a 
non-animals group, functioning as a control. The focus group discussions in-
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dicated only limited appreciation in the United Kingdom of animal experi-
mentation and testing. People’s attitudes depend on the purpose of the re-
search. They feel less uncomfortable about animal testing for medical pur-
poses than for cosmetic ones (Macnaghten, 2001; Macnaghten, 2004). These 
results are quite in line with those of the MORI poll. 
 
 

4. Public Attitudes toward Genetically Modified Animals  

Several Eurobarometer surveys of public attitudes toward different types of 
biotechnology—initiated by the European Commission—have been carried 
out. The survey from 1996 is particularly interesting in our context, since it 
included a question about attitudes toward genetic modification of laboratory 
animals (Eurobarometer 46.1, 1997). This was not the case in the more recent 
survey from 1999, which focused instead on animal cloning (Eurobarometer 
52.1, 2000). The survey from 2002 focused neither on genetic modification of 
laboratory animals nor on animal cloning. However, like the 1996 survey it 
included a question about xenotransplantation (Eurobarometer 58.0, 2003). A 
more recent Eurobarometer survey did not focus on attitudes toward animals 
at all (Eurobarometer 64.3, 2006). 

In the 1996 Eurobarometer survey, the attitudes of the public to six dif-
ferent applications of gene technology were studied: food production, crop 
plants, bacteria for production of pharmaceuticals, laboratory animals, 
xenotransplants, and genetic testing. On the questions of genetically engineer-
ing animals for laboratory research and xenotransplantation, the majority of 
16,000 people throughout the European Union felt that although these two 
types of genetic modification might be useful (57.7% and 51.0%, respec-
tively), they are risky (51.7% and 58.8%), morally unacceptable (47.8% and 
52.5%), and should not be encouraged (43.8% and 48.3%)(Eurobarometer 
46.1, 1997; Durant et al. 1998, pp. 250–258). In the 1999 survey, attitudes 
toward animal cloning were investigated. The result showed that such cloning 
had quite low support (Eurobarometer 52.1, 2000). 

In general, the Eurobarometer surveys indicated that complete rejection 
of biotechnology was rare among Europeans. Medical applications tended to 
be considered more acceptable than applications for food. Almost as unac-
ceptable as food applications were xenotransplantation, genetic modification 
of laboratory animals, and animal cloning.  

The correlation between knowledge and attitude was very low. Coun-
tries showing the highest levels of knowledge—for example, Sweden and 
Denmark—were the most opposed to genetic engineering in general (Durant 
et al., 1998, pp. 199–200). 

The Swedish psychologist Lennart Sjöberg carried out a survey of the at-
titudes of Swedes toward gene technology, which was methodologically more 
rigorous than the Eurobarometer surveys. As in the Eurobarometer surveys, 
Sjöberg found that medical applications were well accepted, while food appli-
cations were less so. In particular, there was a negative attitude toward genetic 
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modification of animals for food purposes. Key factors behind these attitudes 
were that food applications were perceived as being of no real benefit and at 
the same time risky (Sjöberg, 2004, pp. 47–53). 

In Macnaghten’s focus group study in the United Kingdom mentioned 
above, the issue of genetically modified animals was also discussed. Most 
participants viewed genetic modification of animals as both “new” and “un-
natural.” Although few people were completely opposed to this technology, 
there was considerable concern about the speed and pace of its development, 
the degree of intervention and precision, and the likelihood of unexpected 
mistakes. The vital importance of demonstrating a genuine need for genetic 
modification was stressed. Public concerns included concerns about the intrin-
sic character of animals, including animal integrity, and concerns about ani-
mal welfare. The necessity of regulation and institutional oversight was also 
of strong concern (Macnaghten, 2001; Macnaghten, 2004). 

Let me also refer to a focus group study carried out in Denmark (Lassen 
et al., 2006). This study confirmed the results of the Eurobarometer surveys, 
namely that medical applications were assessed most positively and food ap-
plications most negatively. The investigators found several different catego-
ries of arguments for and against animal biotechnology. The pro arguments 
were caught in terms of utility such as economic usefulness, social usefulness, 
and self-interested usefulness. The con arguments referred to risk (environ-
ment, health) and utility (no need, wrong strategy). But there were also other 
arguments focusing on animal welfare and the integrity of nature. 

The issue of scientific literacy and public understanding of science has 
been subject to much discussion (Miller, 1998). It is interesting to compare 
the results of the Eurobarometer with those of the MORI poll in this regard. 
The results of the latter indicate that the way in which we pose the questions 
affects the answers. They also indicate that portions of the general public 
seem prepared to change their views if they receive more information. This 
might suggest that if people were more “scientifically literate” they would be 
more positive to animal experimentation. The Eurobarometer, on the other 
hand, indicates that scientific literacy might not suffice; informed people 
might still say “no” for ethical reasons (cf. Lassen et al., 2006). Taken to-
gether, the MORI poll and the Eurobarometer surveys seem to indicate that 
active supporters and active opponents of science and technology may be mo-
tivated to search for more scientific knowledge. 
 
 

5. The Philosophical Debate 

These polls, surveys, and focus group studies indicate that animal experimen-
tation is a controversial issue from an ethical point of view. Animal experi-
mentation in general and the production and experimental use of genetically 
modified animals in particular evoke strong feelings among the general pub-
lic. In the academic literature, we see a similar spectrum of views, although 
these views are much more elaborately expressed and well-argued. 



 Introduction 11 

Many authors on animal ethics are—to a varying degree—critical of 
animal experimentation (for example, Singer, 1993a; Singer 1995; Regan, 
1983; DeGrazia, 1996; LaFollette and Shanks, 1996; Greek and Greek, 2001; 
Greek and Greek, 2002). Some authors are very positive (for example, Car-
ruthers, 1992; Cohen, 1994). Surprisingly few authors propose a middle 
course in between these extremes. It is surprising, since such a middle 
course—as indicated by the above polls, surveys, and focus group studies—
appears quite common among the general public. In this book I try to develop 
such a middle course, and in doing so I am inspired by the British philosopher 
Mary Midgley (1983).  

A special feature of the book is that I discuss the concept of animal wel-
fare more than is common in philosophical books on animal ethics. The rea-
son is that I believe that it is vital to bring animal ethics closer to animal wel-
fare science. In this regard, I am inspired by David Fraser (1999). My contri-
bution can be viewed as an attempt to combine Midgley’s type of animal eth-
ics with Fraser’s conception of animal welfare. 
 
  

6. Outline 

The book consists of five chapters, apart from this first introductory chapter. 
In Chapter Two, I analyze five key positions in the ethics of animal experi-
mentation, ranging from the most positive to the most negative. I do so by 
focusing on a clear example of each category called “a prototype.”  

In the first section of Chapter Three, the legal regulations of several im-
portant research countries are related to the five prototypes. Then a substantial 
part of the chapter is devoted to an analysis of basic presumptions of each of 
the five prototypes. I also criticize the prototypes and propose a version of the 
“weak human priority” view. I argue that although animal experimentation 
inflicting pain is prima facie wrong, it can be accepted given certain special 
considerations. I put forward an argument from species care according to 
which the special obligations to our children and other human beings to find 
medical treatments commonly—but not always—outweigh our obligations to 
animals. Some possible animal experiments are not acceptable, since the ex-
pected human benefit is too low and the animal suffering too severe. At the 
end of the chapter, I present the ethical theory that lies at the foundation of 
this position in the ethics of animal experimentation. In subsequent chapters I 
develop other aspects of this position such as the scientific value of animal 
experimentation, the concept of animal welfare, and ethical balancing. 

Chapter Four focuses on the scientific value of animal experimentation. 
The standard pro argument for its scientific value involves giving examples 
from the history of medicine of valuable experiments. The most important con 
argument, on the other hand, stresses causal disanalogy, that is, that causal 
mechanisms may not be similar in animal models and in human beings, or—
put in other words—that data obtained from animal models cannot be reliably 
extrapolated to human beings. Several objections to this con argument are 
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discussed. I argue that it is necessary in many cases to use intact animals, but I 
also acknowledge some problems of extrapolating from animals to human 
beings. The “3Rs” of Russell and Burch (1992) are also discussed: replace-
ment, reduction and refinement. 

In Chapter Five, three different types of animal welfare conceptions are 
discussed: function-based, feeling-based, and those focusing on natural living. 
In practice these conceptions often overlap but sometimes they conflict. I sug-
gest a comprehensive approach including all three concerns—inspired by 
David Fraser—but argue that in animal experimentation the aspect of feeling 
is the most important. Animal sentience is therefore discussed in more detail. 
A practical “checklist” is given regarding animal welfare aspects of an animal 
experiment, related to pre-procedural concerns, experimental concerns, and 
post-procedural concerns. In the final part of the chapter I discuss the nature 
of ethical balancing and analyze different models of ethical balancing in rela-
tion to animal experimentation. 

The last chapter (Chapter Six) includes an analysis of the implications of 
the five prototypes of animal experimentation for the production and experi-
mental use of genetically modified animals. Three main concerns are dis-
cussed in relation to genetically modified animals: scientific concerns, intrin-
sic ethical concerns, and animal welfare concerns. Finally, I present and dis-
cuss four cases. 



 

 Two 
 

FIVE ETHICAL PROTOTYPES OF ANIMAL 
EXPERIMENTATION 

 
Many different ethical views on animal experimentation have been proposed. 
These views can be categorized in different ways. I will analyze ethical views 
belonging to five different categories: human dominion, equal consideration 
of interests, animal rights, strong human priority, and weak human priority. I 
will do so by focusing on a clear example within each category. Such a clear 
example can be called a “prototype.” The prototypes are surrounded with non-
prototypical views. These non-prototypical views are unclear examples in the 
gray area between different categories of views. The five ethical prototypes of 
animal experimentation to be analyzed here are as follows (for a quite similar 
categorization, see Brody, 1998, pp. 15–18; for a different categorization, see 
Orlans, 1993, pp. 20–34): 
 

(1) human dominion (proposed by Peter Carruthers); 
(2)  equal consideration of interests (Peter Singer); 
(3)  animal rights (Tom Regan); 
(4)  strong human priority (Carl Cohen); and 
(5)  weak human priority (Mary Midgley). 

 
Let me clarify the order of presentation. I have chosen to combine a historical 
and a theoretical perspective. Prototype (1) belongs to a category of views that 
has played an important role historically. This category constitutes a type of 
position that the other views—one way or another—react against. For this 
reason, it is warranted to start the presentation with this category. The proto-
typical example as such is fairly recent, however. In order to clarify the back-
ground to this prototype, I add a section providing historical perspectives. 
Prototype (2) started to a large extent the present-day philosophical debate on 
animal ethics and is a radical defense of animal interests. Prototype (3) is even 
more radical, defending animal rights. Prototype (4) is a strong reaction to 
both prototype (2) and prototype (3), promoting human research interests. 
Prototype (5) represents a middle course.  

Thus, the order of presentation is not from one extreme to the other. 
Such a presentation—from the most positive to the most negative ethical view 
of animal experimentation—would instead look like this: human dominion, 
strong human priority, weak human priority, equal consideration of interests, 
and animal rights. 

In animal ethics and the ethics of animal experimentation, many other 
positions than those presented here have been suggested (see, for example, 
Frey, 1980; Rowan, 1984; Sapontzis, 1987; Rollin, 1989; Rodd, 1990; Orlans, 
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1993; Linzey, 1995; DeGrazia, 1996; LaFollette and Shanks, 1996; Greek and 
Greek, 2001; Greek and Greek, 2002; see also Nuffield Council on Bioethics, 
2005). However, the selected views are fairly representative of the modern 
debate. I will discuss some aspects of other positions in other chapters (De-
Grazia in several different chapters, LaFollette and Shanks in Chapter Four, 
and Rollin in Chapter Five), but a more extensive analysis of other views is 
beyond the purpose of the book. I will not discuss a purely relational animal 
ethics, but I will analyze in detail Midgley’s mix of a relational approach and 
interspecies justice. Not all selected authors discuss the ethics of animal ex-
perimentation extensively. The reason I nevertheless focus on these authors is 
that they have been very influential in the general animal ethics debate, and 
that their views have clear and easily recognized implications for the ethics of 
animal experimentation. 

Let me stress that the analysis has the character of an overview. A 
deeper comparative analysis of some important aspects will be carried out in 
the next chapter, although in order to clarify the views I now and then include 
some comparisons already in this chapter. Criticism of the prototypes in terms 
of an assessment of their respective strengths and weaknesses will also be left 
to the next chapter. 

 
 

1. Human Dominion 

The basic idea of the human dominion category of views is that all animal 
experimentation that can be expected to benefit human beings is ethically ac-
ceptable. A key defender of this view in the present-day discussion is Peter 
Carruthers (1992). 
 

A. Contractualism 

Carruthers’s ethical theory is contractualist and puts human beings at the cen-
ter of ethical concern. Morality is constructed by human beings in order to 
facilitate cooperation within the community. Human beings agree to recipro-
cal rights and duties (Carruthers, 1992, p. 102). The contract is not a historical 
event but a metaphor for morality as a matter of common agreement. Morality 
is not discovered in nature—as in the tradition of natural rights—but invented 
by human beings. Carruthers indicates the pragmatic function of morality. It 
facilitates human cooperation. The key aspect of Carruthers’s view of moral-
ity is reciprocity. Rights and duties are two sides of the same coin. 
 

B. Implications for Animal Ethics 

With regard to animals, Carruthers argues as follows: 
 

On this approach animals, like buildings, would have no direct rights or 
moral standing. Rather, causing suffering to an animal would violate the 
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right of animal lovers to have their concerns respected and taken seri-
ously. Such an approach may be able to recover for contractualism a 
great deal of what common-sense tells us about the moral treatment of 
animals. In particular, it can explain how it can be true that, while we do 
have duties towards animals, their lives and interests cannot be weighed 
against the lives and interests of humans. For the duties in question only 
arise indirectly, out of respect for those who care about animals (Car-
ruthers, 1992, pp. 106–107). 
 

We see here that—according to Carruthers—we have no direct duties toward 
animals, only indirect ones. This means that we should not treat animals well 
for their own sake but for the sake of other human beings with whom we have 
entered a moral contract. We have direct duties to respect the feelings of ani-
mal lovers, and we should treat animals well for their sake. We have only in-
direct duties to animals, and animals have correspondingly only indirect 
rights. 

Carruthers explicitly states that animals lack moral standing. This is a 
quite extreme view in the modern debate. Even those who rank human beings 
higher than animals still assign animals some moral standing. 

Carruthers also criticizes explicitly the idea of balancing human interests 
and animal interests, an idea that is central both to the prototype of equal con-
sideration of interests and the weak human priority prototype. The interests of 
animals count for virtually nothing compared to human interests.  

These two ideas—the idea that animals lack moral standing and the idea 
that balancing human interests and animal interests has no place—are key 
ideas in Carruthers’s ethical view and a reason why I call it a “human domin-
ion” prototype. Human beings are free to use animals for their own benefit, 
for example, in scientific research. The only restrictions are due to other hu-
man beings. 
 

C. The Difference between Human Beings and Animals 

In arguing for his position, Carruthers stresses that a sharp distinction exists 
between human beings and animals, but not within the human species. He 
maintains that 
 

there are no sharp boundaries between a baby and an adult, between a 
not very intelligent adult and a severe mental defective, or between a 
normal old person and someone who is severely senile… In contrast, 
there really is a sharp boundary between human beings and all other 
animals. Not necessarily in terms of intelligence or degree of rational 
agency, of course—a chimpanzee may be more intelligent than a men-
tally defective human, and a dolphin may be a rational agent to a higher 
degree than a human baby (Carruthers, 1992, pp. 114–115). 
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The sharp distinction between human beings and animals stressed in this quo-
tation should be compared with the analogy between animals and buildings 
pointed out in the previous one above. This analogy indicates that Carruth-
ers—from a moral perspective—accepts only two basic kinds of being, 
namely being a rational agent and being a thing. To be an animal is to be a 
thing. Animals lack moral standing. 

The reason animals lack moral standing is that they are not rational 
agents “in the sense necessary to secure them direct rights under contractual-
ism” (Carruthers, 1992, p. 145). Carruthers does not rule out some animals’ 
having some rational ability. The point is that they do not have it in a suffi-
cient degree. 
 

D. Animals Do Not Feel Pain 

In a more speculative chapter of his book Carruthers maintains that not only 
are animals not rational agents in the full human sense, but they are uncon-
scious. He suggests that “human beings are unique amongst members of the 
animal kingdom in possessing conscious mental states” (Carruthers, 1992, p. 
186). Given the present-day academic debate, this is a quite extreme, neo-
Cartesian view (cf. DeGrazia, 1996, pp. 53–56). Carruthers explains: 

 
It seems that pain, like all other mental states, admits of both conscious 
and non-conscious varieties… If animals are incapable of thinking about 
their own acts of thinking, then their pains must all be non-conscious 
ones (Carruthers, 1992, p. 189). 
 

On the basis of this belief that animals are non-conscious, Carruthers makes 
the ethical claim that animals have no moral standing. He argues: “For if it has 
been shown that the mental states of animals are non-conscious, then they 
cannot be appropriate objects of moral concern” (Carruthers, 1992, p. 192). 

Carruthers’s claims are only tentative: 
 
I would urge caution, however. The views presented in this chapter are 
controversial and speculative, and may well turn out to be mistaken. Un-
til something like consensus emerges…, it may be wiser to continue to 
respond to animals as if their mental states were conscious ones (Car-
ruthers, 1992, pp. 192–193). 
 

This tentativeness is not acknowledged sufficiently by David DeGrazia. He 
appears to interpret Carruthers more strictly (DeGrazia, 1996, pp. 53–56, 112–
115). In Chapter Five, I will discuss the issue of animal sentience in more 
detail. I will there accept DeGrazia’s argument that we have strong scientific 
reason to believe that many animals are sentient and can feel pain. By stating 
that “if animals are incapable of thinking about their own acts of thinking, 
then their pains must all be non-conscious ones” (Carruthers, 1992, p. 189), 
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Carruthers appears to conflate the basic ability of having unpleasant feelings 
and thinking, which is something much more advanced and intellectual. 

In its non-speculative version Carruthers’s argument is more adequate 
than in its speculative one with regard to empirical aspects: many animals can 
feel pain. However, it is weaker normatively, because if animals can feel pain, 
why would this not be ethically relevant? Even if we embrace a contractualist 
theory, there would be reason to supplement this view with some kind of view 
that takes animal pain seriously. And animal pain could be considered ethi-
cally relevant even if we maintain that human interests outweigh this pain. But 
we can easily understand that Carruthers wants to make his ethical argument 
stronger by basing it on a radical skepticism regarding the ability of animals to 
feel pain. 
 

E. Animal Experimentation 

Carruthers only makes a few comments on animal experimentation, but his 
view on animal ethics in general is straightforward, and it is fairly easy to 
recognize its implications for the ethics of animal experimentation. Since 
animal experimentation can be expected to reduce human suffering it is com-
pletely acceptable. No conscious animal pain exists that can outweigh this 
benefit, and if some such pain exists—remember that Carruthers’s proposal is 
tentative—it does not outweigh it anyhow. 

Carruthers discusses explicitly only one particular aspect of animal ex-
perimentation, namely the effects on human character of carrying out such 
experimentation. He argues: 

 
For example, consider technicians working in laboratories that use ani-
mals for the testing of detergents, causing them much suffering in the 
process. That they can become desensitised to animal suffering in such a 
context provides little reason for thinking that they will be any less sym-
pathetic and generous outside it (Carruthers, 1992, p. 159). 
 

Thus, Carruthers argues that becoming desensitized in one context does not 
necessarily mean that one becomes desensitized in another. This can be com-
pared to Kant’s view that acting brutally toward animals may dehumanize us. 
In contrast to Kant, Carruthers downplays the negative effects on human char-
acter of inflicting pain on animals. 
 

F. Conclusion 

In sum, the human dominion prototype proposed by Carruthers implies that 
animal experimentation is ethically acceptable if it can be expected to lead to 
human benefit. We should care for animals used in research but not for their 
sake, only for the sake of other human beings who care for animals. 
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G. Historical Perspectives 

The human dominion view—or category of views—is rare in the present-day 
academic debate on the ethics of animal experimentation, although it might be 
more common among scientists and the public, at least in weaker, non-
prototypical, versions. In earlier centuries, however, many prominent thinkers 
defended this view.  

In order to put Carruthers’s view into perspective, let me give a brief 
historical overview of earlier examples of this category of views, starting with 
the Bible. In Genesis 1:26 (New Revised Standard Version), we read: 

 
Then God said, “Let us make humankind in our image, according to our 
likeness; and let them have dominion over the fish of the sea, and over 
the birds of the air, and over the cattle, and over all the wild animals of 
the earth, and over every creeping thing that creeps upon the earth.”  
 

We see here the metaphor of human “dominion” at the Judeo-Christian root of 
Western culture (the Ancient Greek root of Western culture will not bother us 
here). Humankind is created in the image of God and differs radically from 
animals. God gives humankind dominion over the animals.  

The famous Christian theologian Augustine explains—around 400 
AD—the difference between human beings and animals in the following way: 

 
If, when we say, Thou shalt not kill, we do not understand this of the 
plants, since they have no sensation, nor of the irrational animals that 
fly, swim, walk, or creep, since they are dissociated from us by their 
want [lack] of reason, and therefore by the just appointment of the Crea-
tor subjected to us to kill or keep alive for our own uses; if so, then it 
remains that we understand that commandment simply of man. The 
commandment is “Thou shalt not kill man” (Augustine, 1877, Book 1, 
pp. 31–32). 
 

Animals differ from human beings by lacking reason. This fact—together 
with the will of God—justifies the killing of animals by human beings, and 
their use of them for their own benefit. Modern theologians commonly stress 
that human beings are to be the stewards of Creation instead of dictators (and 
a radical author like Andrew Linzey, in his book Animal Theology, goes even 
a step further and stresses the role of human beings as liberators; throughout 
history human beings have enslaved animals and now they have an obligation 
to put an end to that slavery (Linzey, 1995)). It is still obvious, historically 
speaking, that human beings are generally viewed in the Christian tradition as 
being in some kind of position of dominion over animals. 

The difference between human beings and animals has never been 
stressed more strongly than by René Descartes, the 17th century philosopher. 
In a sophisticated argument, he makes an analogy between animals and ma-
chines: 
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Here I specially stopped to show that if there had been such machines, 
possessing the organs and outward form of a monkey or some other 
animal without reason, we should not have had any means of ascertain-
ing that they were not of the same nature as those animals. On the other 
hand, if there were machines which bore a resemblance to our body and 
imitated our actions as far as it was morally possible to do so, we should 
always have two very certain tests by which to recognise that, for all 
that, they were not real men. The first is, that they could never use 
speech or other signs as we do when placing our thoughts on record for 
the benefit of others … And the second difference is, that although ma-
chines can perform certain things as well as or perhaps better than any of 
us can do, they infallibly fall short in others, by the which means we 
may discover that they did not act from knowledge, but only from the 
disposition of their organs … And this does not merely show that the 
brutes have less reason than men, but that they have none at all (Des-
cartes, 1997, pp. 107–108). 
 

Descartes argues that it would not be possible to distinguish an animal from a 
machine but that it would be possible to distinguish a human being from a 
machine. In distinction to human beings, animals cannot use a language and 
they never act on the basis of knowledge. Animals lack consciousness. It is 
not the case that animals have a lower degree of consciousness; they lack it 
completely. Descartes assumes an all-or-nothing view of consciousness (cf. 
Hursthouse, 2000, pp. 65–69). 

The 18th century philosopher Immanuel Kant argues that we have direct 
duties only to human beings, although we have indirect duties to animals. He 
states: 
 

But so far as animals are concerned, we have no direct duties. Animals 
are not self-conscious and are there merely as means to an end. That end 
is man. We can ask, “Why do animals exist?” But to ask, “Why does 
man exist?” is a meaningless question. Our duties towards animals are 
merely indirect duties … If a man shoots his dog because the animal is 
no longer capable of service, he does not fail in this duty to the dog, for 
the dog cannot judge, but his act is inhuman and damages in himself that 
humanity which it is his duty to show towards mankind (Kant, 1963, pp. 
239–240). 

 
According to Kant, we cannot have direct duties to animals because they are 
not self-conscious. They exist only as means to an end. They are not ends in 
themselves, as human beings are. Our duties to animals are therefore only 
indirect. They are ultimately duties to human beings. Acting brutally toward 
animals affects human character negatively. It reduces our humanity (cf. Car-
ruthers, 1992, pp. 157–158). 
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In Western history, many other theological and philosophical views on 
animals have been held, views that do not belong to the category of human 
dominion. This may also be true of the views of ordinary people. It is, how-
ever, beyond the purpose of this presentation to investigate and discuss these 
views. 

So far we have looked at human dominion views on animals in general. 
Let us turn to animal experimentation. Claude Bernard, the founding father of 
physiology and a devoted animal experimenter, writes at the end of the 19th 
century: 

 
Have we the right to make experiments on animals and vivisect them? 
As for me, I think that right, wholly and absolutely. It would be strange 
indeed if we recognize man’s right to make use of animals in every walk 
of life, for domestic service, for food, and then forbade him to make use 
of them for his own instruction in one of the sciences most useful to hu-
manity. No hesitation is possible: the science of life can be established 
only through experiment, and we can save living beings from death only 
after sacrificing others… It is essentially moral to make experiments on 
an animal, even though painful and dangerous to him, if they may be 
useful to man (Bernard 1949, pp. 100–101). 
 

In this quotation, Bernard gives three arguments for animal experimentation 
that are still key arguments in the modern discussion. First, if we accept other 
uses of animals and want to be consistent, we should also accept the use of 
animals in scientific experimentation. Second, animal experimentation is nec-
essary for “the science of life.” Third, we can save human lives only if we 
accept that animals are sacrificed in experiments. 

In an attempt to defend himself from the accusation of being brutal, Ber-
nard says: 

 
The physiologist is not an ordinary man: he is a scientist, possessed and 
absorbed by the scientific idea he pursues. He does not hear the cries of 
animals, he does not see their flowing blood, he sees nothing but his 
idea, and is aware of nothing but an organism that conceals from him the 
problem he is seeking to resolve (Bernard 1949, p. 102). 
 

In this psychological defense, Bernard presents the image of the devoted sci-
entist burning for a scientific idea and allowing nothing to stop him (cf. Or-
lans, 1993, p. 15). By implication the Bernardian scientist does not care about 
animal suffering at all. He does not try to minimize animal pain. Human re-
search interests make animal suffering completely irrelevant. 
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2. Equal Consideration of Interests 

We have seen that many historically important proponents of the human do-
minion view have embraced the idea that the ethically relevant characteristic 
is consciousness or rationality in the full human sense. However, not all phi-
losophers of earlier times shared this view. A counter-example is Jeremy Ben-
tham. He criticizes explicitly the view that reason or linguistic ability are ethi-
cally relevant and argues that the ethically relevant property on the contrary is 
the ability to suffer: 

 
A full grown horse or dog is beyond comparison a more rational, as well 
as more conversable animal, than an infant of a day, or a week or even a 
month old. But suppose the cause were otherwise, what would it avail? 
The question is not, Can they reason? nor Can they talk? but, Can they 
suffer? (Bentham, 1789, Chapter XVIII) 
 

This brings us to the second prototype of animal experimentation, namely 
“equal consideration of interests.” 

A modern philosopher who is influenced by Bentham and takes the abil-
ity to suffer seriously is Peter Singer. His book Animal Liberation from 1975 
became extremely influential, not only among the general public but also 
among philosophers. In a way, it started the modern debate on animal ethics, 
or at least contributed to this start in a substantial way. His ideas on animal 
ethics and other topics in applied ethics were also developed in Practical Eth-
ics from 1979. I will analyze Singer’s view on animal experimentation as it 
emerges in the second editions of these two books (Singer, 1995; Singer, 
1993a). 
 

A. Radical Criticism of Animal Experimentation 

Singer is very critical of animal experiments, although he does not reject them 
entirely. The more precise extent to which he accepts them is difficult to de-
termine. He never states it explicitly. In a sense, the question of the extent to 
which animal experiments are acceptable is not meaningful. It is not possible 
to indicate a particular percentage, but it is possible to determine whether it is 
Singer’s view that many (the weak interpretation) or most (the strong interpre-
tation) animal experiments, as they are carried out in present-day research, are 
ethically unacceptable.  

At first sight, Singer merely suggests that many animal experiments are 
unacceptable, indicating that the weak interpretation is the most adequate one. 
He starts out criticizing the notion that all animal experiments are beneficial: 

 
People sometimes think that all animal experiments serve vital medical 
purposes, and can be justified on the grounds that they relieve more suf-
fering than they cause. This comfortable belief is mistaken (Singer, 
1993a, p. 65). 
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Giving a few examples, he concludes: 

 
In these cases, and many others like them, the benefits to humans are ei-
ther non-existent or uncertain; while the losses to members of other spe-
cies are certain and real (Singer, 1993a, p. 66). 
 

Singer plays out the uncertainty of human benefits against the certainty of 
animal suffering. The quotation is compatible with the weak interpretation 
that many but not most animal experiments are ethically unacceptable. 

However, in Animal Liberation a statement appears that is in line with 
the strong interpretation, that is, that most animal experiments are ethically 
unacceptable: 

 
Among the tens of millions of experiments performed, only a few can 
possibly be regarded as contributing to important medical research 
(Singer, 1995, p. 40). 
 

This statement that “among tens of millions … only a few” have important 
medical benefits indicates that the strong interpretation is the adequate one. 

Singer is particularly critical of the use of animal experiments in basic 
research: 

 
The broad label “medical research” can also be used to cover research 
that is motivated by a general intellectual curiosity. Such curiosity may 
be acceptable as part of a basic research for knowledge when it involves 
no suffering, but should not be tolerated if it causes pain (Singer, 1995, 
p. 61). 
 

But even if it is a matter of a crucial medical experiment, it is not automati-
cally acceptable. Singer is much more cautious. He makes the merely hypo-
thetical case: 

 
If one, or even a dozen animals had to suffer experiments in order to 
save thousands, I would think it right and in accordance with equal con-
sideration of interests that they should do so (Singer, 1993a, p. 67). 
 

He stresses, however, that in reality experiments do not have these dramatic 
results. We saw above that only a few animal experiments out of “tens of mil-
lions” have important medical benefits. 

Singer’s extremely restrictive view is underlined by the requirement that 
the experiment must be acceptable to perform also on brain-damaged human 
beings: 
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So whenever experimenters claim that their experiments are important 
enough to justify the use of animals, we should ask them whether they 
would be prepared to use a brain-damaged human being at a similar 
mental level to the animals they are planning to use. I cannot imagine 
that anyone would seriously propose carrying out the experiments de-
scribed in this chapter on brain-damaged human beings (Singer, 1995, p. 
83). 
 

He appears to view this requirement as a useful rule of thumb. He continues: 
 
An experiment [using animal subjects] cannot be justifiable unless the 
experiment is so important that the use of a brain-damaged human being 
would also be justifiable. This is not an absolutist principle. I do not be-
lieve that it could never be justifiable to experiment on a brain-damaged 
human. If it really were possible to save several lives by an experiment 
that would take just one life, and there were no other way those lives 
could be saved, it would be right to do the experiment. But this would be 
an extremely rare case (Singer, 1995, p. 85). 
 

If we apply Singer’s rule of thumb, what would be the result? It would be that 
animal experiments are ethically acceptable only in “extremely rare” cases. 
This supports the strong interpretation. 

Singer’s view on animal experiments can be summarized as follows: 
 
(1)  In many experiments the benefits to human beings are either non-

existent or very uncertain, while the costs to animals are very real. 
(2) Only a few medical experiments out of tens of millions are impor-

tant. 
(3)  Basic research involving animal pain is unacceptable. 
(4)  Hypothetically, a medical experiment involving animal pain would 

be acceptable, if merely a few animals were to be used and the ex-
periment could be expected to save the lives of thousands of hu-
man beings. 

(5)  A medical experiment involving animal pain is acceptable only if 
the use of a retarded human being would also be acceptable, and 
this would be acceptable only in extremely rare cases. 

 
My conclusion is that in Singer’s view most experiments involving animal 
pain are ethically unacceptable. This means that the strong interpretation is the 
adequate one. Note, however, that the term “most” is my analytic term. I use it 
to understand Singer. It is not a term that he uses. As I use the term “most” in 
this context it means “at least a clear majority of animal experiments that are 
carried out in today’s research.” 

This strong interpretation contradicts the analysis carried out by 
Rosalind Hursthouse. She interprets Singer as arguing for the weak interpreta-
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tion that many—rather than most—animal experiments are unacceptable. This 
is due to the principle of charity, which in her view should govern all interpre-
tation (Hursthouse, 2000, pp. 55–56). As far as I can see, this interpretation is 
too “charitable.” It does not take seriously enough what Singer actually writes. 
 

B. Impartiality and Its Implications 

The starting point of Singer’s argument for his view on animal experimenta-
tion is his understanding of what ethics is all about: 

 
An ethical principle cannot be justified in relation to any partial or sec-
tional group. Ethics takes a universal point of view. This does not mean 
that a particular ethical judgment must be universally applicable. Cir-
cumstances alter causes… What it does mean is that in making ethical 
judgments we go beyond our own likes and dislikes (Singer, 1993a, pp. 
11–12). 
 

Central to his view is impartiality. The key characteristic of ethics is to go 
beyond our interests and the interests of our group, and assume a universal 
perspective. This view of ethics determines his views on all ethical issues, 
including animal ethics and the ethics of animal experimentation. From the 
very start, it excludes being partial with regard to human beings. This is vital 
to point out, because it may be thought that his view on animal ethics is de-
termined by his specific normative ethical theory, namely utilitarianism. This 
is true in the sense that he applies his utilitarian theory to particular issues 
regarding the treatment of animals. The main reason, however, lies deeper, 
namely in his more fundamental presumptions about what ethics is all about. 
This means that if we are to criticize Singer regarding his view on animal ex-
perimentation, this is a first possible point to challenge. 

The next step for Singer is to use impartiality as an argument for utili-
tarianism: 

 
We very swiftly arrive at an initially utilitarian position once we apply 
the universal aspect of ethics to simple, pre-ethical decision making. 
This, I believe, places the onus of proof on those who seek to go beyond 
utilitarianism (Singer, 1993a, pp. 12–14). 
 

Singer here maintains without further argument that once we accept the “uni-
versal” perspective of ethics, we “very swiftly arrive” in utilitarianism. It is a 
little odd that Singer, who otherwise is very careful in his arguments, so 
“swiftly” comes to this conclusion. Many other ethical theories presume an 
impartial point of view, for example Kantian theories. But Singer is right that 
utilitarianism is compatible with this impartiality. 
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C. Equal Consideration of Interests 

Singer’s particular version of utilitarianism is interest utilitarianism (or prefer-
ence utilitarianism). Its key idea is the principle of equal consideration of in-
terests. This principle is described as follows: 

 
The essence of the principle of equal consideration of interests is that we 
give equal weight in our moral deliberations to the like interests of all 
those affected by our actions…. What the principle really amounts to is: 
an interest is an interest, whoever’s interest it may be (Singer, 1993a, p. 
21). 
 

Who has a particular interest is ethically irrelevant. Only the interest as such is 
relevant. If the interest is well-being and avoidance of suffering, it does not 
matter whether that is the interest of a human being or a mouse.  
 

D. Sentient Beings and Persons 

In Singer’s view, only sentient beings have interests. He argues: 
 
If a being is not capable of suffering, or of experiencing enjoyment or 
happiness, there is nothing to be taken into account. This is why the limit 
of sentience (using the term as a convenient, if not strictly accurate, 
shorthand for the capacity to suffer or experience enjoyment or happi-
ness) is the only defensible boundary of concern for the interests of oth-
ers (Singer, 1993a, p. 57–58). 
 

Singer admits that sentience is perhaps not the best term to use, but neverthe-
less he uses it. Sentience refers to two types of experiential capabilities. One 
type is negative and refers to the ability to feel pain or suffer. The other is 
positive and represents the capacity for enjoyment or happiness. Singer means 
that the key interests of all sentient beings are related to avoiding negative 
feelings and having positive feelings. 

It is not quite clear exactly which species are sentient in Singer’s view (I 
will discuss this issue in Chapter Five), but it is a common view that all verte-
brates are sentient and perhaps some invertebrates such as cephalopods. 

Singer finds an ethically relevant difference within the set of sentient be-
ings. He distinguishes sentient beings that are persons from those sentient 
beings that are non-persons. A “person” is “a rational self-conscious being” 
(1993a, p. 87).  

Singer exemplifies the ethical relevance of this distinction with its im-
plications for killing: 

 
For preference utilitarians, taking the life of a person will normally be 
worse than taking the life of some other being, since persons are highly 
future-oriented in their preferences (Singer, 1993a, p. 95). 
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Here we see that the key reason for not killing persons is that they have fu-
ture-oriented preferences and killing would prevent them realizing these pref-
erences. 

Some members of other species are persons in the above sense, while 
some members of our species are not. Adult normal chimpanzees, for exam-
ple, are persons in this sense, while newborns and some severely mentally 
retarded human beings are not (Singer, 1993a, p. 117). 

Singer gives some examples of animal species in which adult normal in-
dividuals are persons and which it would be ethically unacceptable to kill: 

 
In the present state of our knowledge, this strong case against killing can 
be invoked most categorically against the slaughter of chimpanzees, go-
rillas and orangutans… A case can also be made, though with varying 
degrees of confidence, on behalf of whales, dolphins, monkeys, dogs, 
cats, pigs, seals, bears, cattle, sheep, and so on, perhaps even to the point 
at which it may include all mammals … (Singer, 1993a, p. 132) 
 

Singer expresses some hesitance about whether to include all mammals. If all 
adult normal mammals are viewed as persons, this would include also mice 
and rats, the most common species used in research. This would be controver-
sial. 

Killing sentient non-persons might, under some conditions, not be 
wrong: 

 
Thus it is possible to regard non-self-conscious animals as interchange-
able with each other in a way that self-conscious beings are not. This 
means that in some circumstances—when animals lead pleasant lives, 
are killed painlessly, their deaths do not cause suffering to other animals, 
and the killing of one animal makes possible its replacement by another 
who would not otherwise have lived—the killing of non-self-conscious 
animals may not be wrong (Singer, 1993a, p. 133). 
 

The reason for the condition that the animal has to be replaced is the utilitar-
ian idea that otherwise the total happiness in the universe would be reduced. 
The happiness of the second animal compensates the loss of happiness caused 
by the killing of the first animal. 

Singer does not develop the implications of the distinction between per-
sons and non-persons for animal experimentation. Given his premises, it is 
worse to experiment on “persons” than on sentient animals that are not “per-
sons,” if the experimentation involves killing. However, even if mice and rats 
are not included in the set of persons, they still belong to the set of sentient 
beings, and inflicting pain on them in experiments would be ethically unac-
ceptable, provided that the human benefit would not outweigh the animal 
pain, which is extremely rare. 
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E. Antispeciesism 

A key term of Singer’s is “speciesism.” He explicitly says that he owes the 
term to Richard Ryder (Singer, 1995, p. 269). Singer defines “speciesists” as 
follows: 

 
Similarly those I would call “speciesists” give greater weight to the in-
terests of members of their own species when there is a clash between 
their interests and the interests of those of other species. Human specie-
sists do not accept that pain is as bad when it is felt by pigs or mice as 
when it is felt by humans (Singer, 1993a, p. 58). 
 

This definition has several special features. First, it has a focus on interests 
and pain. Second, the definition stresses that speciesism is at hand when a 
clash of interests occurs. Third, weighing interests is considered central to 
ethical decision-making. Fourth, speciesism is a matter of giving greater 
weight to human interests merely because of biological kinship, that is, that 
we belong to the same species. Taken together these features indicate that 
Singer’s definition is strongly dependent on utilitarian presuppositions. Speci-
esism in Singer’s sense is normative speciesism in distinction to descriptive 
speciesism. It is a view that we should give greater weight to human interests 
because we belong to the same species. Descriptive speciesism is the view 
that people embrace such a normative view or act in line with such a view. 
Singer recognizes that descriptive speciesism is at least partly true, that is, that 
many people embrace normative speciesism or act in line with it. Singer’s 
assessment of normative speciesism is negative. Normatively, he is an antis-
peciesist. 

Singer’s definition of speciesism is unclear in some respects. It is un-
clear whether a person is a speciestist only at the moment when a clash of 
interests occurs or also at other points of time when no clash occurs but the 
person has the disposition to give greater weight to human interests in case of 
such a clash.    

It is not quite clear whether speciesism is an all-or-nothing matter. 
Singer appears to use the term in the sense of always giving greater weight to 
human interests when a clash of interests occurs. However, we could imagine 
speciesism as a matter of degree. As we will see below, Midgley supports a 
moderate normative speciesism, according to which speciesism is sometimes 
justifiable and sometimes not. 

Other possible definitions do not focus on interests but on obligations. 
Speciesism could, for example be defined as giving greater weight to obliga-
tions to human beings when a clash of obligations occurs. An advantage of 
such a definition is that it is less dependent on utilitarian presuppositions. It 
can also be accepted from a deontological point of view. 

Singer stresses that a rejection of speciesism does not exclude ranking 
the value of different lives in some hierarchical ordering (Singer, 1993a, p. 
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107). It may be worse inflicting pain on normal adult human beings than on 
animals. Singer explains why: 

 
There are many areas in which the superior mental powers of normal 
adult humans make a difference: anticipation, more detailed memory, 
greater knowledge of what is happening, and so on. These differences 
explain why a human dying from cancer is likely to suffer more than a 
mouse (Singer, 1993a, p. 60). 
 

But he continues: 
 
Yet these differences do not all point to greater suffering on the part of 
the normal human being. Sometimes animals may suffer more because 
of their more limited understanding (Singer, 1993a, p. 60). 
 

These are important clarifications. Human beings might suffer more than non-
human animals because of their higher mental capacities. But it might also be 
the other way around that non-human animals suffer more because of their 
lower mental abilities. 

A useful test for the implications of Singer’s normative antispeciesism is 
whether it would imply that if it comes to saving an adult normal chimpanzee 
from a burning house or a severely mentally retarded child, the chimpanzee 
should be saved. As Hursthouse points out, this appears to be a bullet that 
Singer is prepared to bite, despite that fact that it would be very controversial 
(Hursthouse, 2000, p. 119). 

Finally, one more clarification. Singer’s normative principle involves the 
equal consideration of interests, although our analysis has shown that only 
when the interests are equal should they be considered equally, not necessarily 
if the interests are different in some sense. Human beings may suffer more 
from a particular stimulus than non-human animals, but also less. With this in 
mind, Singer’s principle should perhaps be rephrased in terms of equal con-
sideration of equal interests. 
 

F. Conclusion 

In conclusion, the key ethical principle of Singer—and the term that I have 
used in designating his prototype—is equal consideration of interests. The 
application of this utilitarian principle leads him to condemn most experimen-
tation involving animal pain that is carried out in today’s scientific research. 
However, he is not against all such experimentation. A medical experiment 
involving animal pain could be ethically acceptable if merely a few animals 
were to be used and the experiment could be expected to save the lives of 
thousands of human beings. Thus, Singer should not be viewed as an aboli-
tionist. 
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3. Animal Rights 

Tom Regan is more radical than Singer. He is an abolitionist. He is against all 
animal experimentation involving animal harm. In the following analysis I 
will focus on Regan’s main book The Case for Animal Rights from 1983. In 
this book he criticizes several other views in animal ethics such as indirect 
duty views and Singer’s utilitarian view. As an alternative he develops a the-
ory of animal rights. Regan applies this view to, for example, animal experi-
mentation.  
 

A. Total Elimination of Animal Experimentation 

Regan summarizes his view on animal experimentation as follows: 
 
If we are seriously to challenge the use of animals in research, we must 
challenge the practice itself, not only individual instances of it or merely 
the liabilities in its present methodology. The rights view issues such a 
challenge. Routine use of animals in research assumes that their value is 
reducible to their possible utility relative to the interests of others. The 
rights view rejects this view of animals and their value, as it rejects the 
justice of institutions that treat them as renewable resources… Scientific 
research, when it involves routinely harming animals in the name of 
possible “human and humane benefits,” violates this requirement of re-
spectful treatment. Animals are not to be treated as mere receptacles or 
as renewable resources. Thus does the practice of scientific research on 
animals violate their rights. Thus ought it to cease, according to the 
rights view. It is not enough first conscientiously to look for nonanimal 
alternatives and then, having failed to find any, to resort to using ani-
mals. Though that approach is laudable as far as it goes, and though tak-
ing it would mark significant progress, it does not go far enough (Regan, 
1983, pp. 384–385). 
 

Several things are to be noted here. Regan refers to “the practice” of animal 
experimentation as a whole, not merely to individual experiments. More pre-
cisely, he talks about scientific research that involves “routinely harming” 
animals. It is stated that “harming” means failing to respect animals as indi-
viduals by treating them as resources to be used for human benefit. This vio-
lates their rights. Regan describes his view as “the rights view.” Merely look-
ing for alternative methods and then continuing to use animals when no such 
alternatives are found is not enough. Animal experimentation should be elimi-
nated. 
 

B. Rights Based on Inherent Value 

Let us investigate Regan’s “rights view” in more detail. Regan focuses on 
moral rights in distinction to legal rights. What are moral rights? A common 
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definition that is also used by Regan is that moral rights are valid claims that 
have correlative duties (Regan, 1983, pp. 266, 271–273). But how are rights 
as claims validated, that is, established? 

Regan stresses that rights are basic in the sense of being “unacquired.” 
They are not dependent on a contract or a promise (Regan, 1983, p. 283). This 
can be compared to Carruthers’s view. Carruthers’s contractualist rights are 
acquired. They are the result of an agreement in society. Neither are the unac-
quired rights based on natural law, although Regan does not reject this idea 
explicitly. According to Regan, the unacquired rights are based on value, or—
more precisely—on inherent value. He clarifies this in the following manner: 

 
Individuals who have inherent value have an equal basic right to be 
treated with respect. According to the rights view, this is a right that we 
can never be justified in ignoring or overriding (Regan, 1983, p. 286). 
 

Those individuals that have inherent value have a basic right to be treated with 
respect. This right is equal for all individuals and it can “never” be overridden. 

Inherent value should be distinguished from intrinsic value. Intrinsic 
value attaches to experiences, while inherent value attaches to beings that 
have experiences. In a discussion of moral agents, Regan clarifies what he 
means by “inherent value” in the following manner: 

 
The inherent value of individual moral agents is to be understood as be-
ing conceptually distinct from the intrinsic value that attaches to the ex-
periences they have (for example, their pleasures or preference satisfac-
tions), as not being reducible to values of this latter kind, and as being 
incommensurate with these values (Regan, 1983, p. 235). 
 

We see here that Regan criticizes both hedonistic utilitarianism and preference 
utilitarianism. Both kinds of utilitarianism focus on the intrinsic value of par-
ticular experiences. Hedonistic utilitarianism stresses the intrinsic value of 
pleasures, while preference utilitarianism emphasizes the intrinsic value of 
preference-satisfaction. 

Regan criticizes hedonistic utilitarianism with a cup metaphor, illustrat-
ing that the important thing is inherent value, not the quantity of pleasure or 
pain: 

 
One way of diagnosing its fundamental weakness is to note that it as-
sumes that both moral agents and patients are, to use Singer’s helpful 
terminology, mere receptacles of what has positive value (pleasure) or 
negative value (pain). They have no value of their own; what has value 
is what they contain (i.e., what they experience). An analogy might be 
helpful. Suppose we think of moral agents and patients as cups into 
which may be poured either sweet liquids (pleasures) or bitter brews 
(pains) (Regan, 1983, pp. 205–206). 
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He continues: 

 
The postulate of inherent value offers an alternative. The cup (the indi-
vidual) has a value and a kind that is not reducible to, and incommensu-
rate with, what goes into the cup (e.g., pleasure) … It’s the cup, not just 
what goes into it, that is valuable (Regan, 1983, p. 236). 
 

Individuals have inherent value, not their experiences.  
But which individuals have inherent value? In the quotation above (from 

Regan, 1983, p. 206), we saw that Regan talks about “moral agents” and 
“moral patients.” Moral agents are individuals that can be held morally ac-
countable. They have many sophisticated abilities, in particular the ability to 
apply moral principles and to freely choose or fail to choose to act according 
to these principles (Regan, 1983, p. 151). Moral patients (in the sense central 
to Regan’s book) are individuals that are conscious, sentient, and have other 
cognitive and volitional capabilities, but do not have the moral ability charac-
terizing moral agents. They cannot be held morally accountable. Examples of 
moral patients are “human infants, young children, mentally deranged or en-
feebled of all ages” but also many animals (Regan, 1983, p. 153). With regard 
to inherent value, no difference exists between moral agents and moral pa-
tients. Regan maintains: 

 
The validity of the claim to respectful treatment, and thus the case for 
recognition of the right to such treatment, cannot be any stronger or 
weaker in the case of moral patients than it is in the case of moral 
agents. Both have inherent value, and both have it equally; thus, both are 
owed respectful treatment, as a matter of justice (Regan, 1983, p. 279). 
 

Both moral agents and moral patients have inherent value, and both moral 
agents and moral patients have it equally. This means that no grading in in-
herent value exists between human beings and animals. It is not the case that 
human beings have a higher inherent value and animals a lower inherent 
value. Human beings and animals have equal inherent value. On the basis of 
this equal inherent value, moral agents and moral patients—including ani-
mals—have a right to respectful treatment. Regan stresses that this view that 
they have an equal right to respectful treatment is a matter of justice. This 
shows that Regan views his theory of rights as a theory of justice rather than a 
theory of moral obligation in general. 
 

C. Subjects-of-a-Life 

We have seen that all individuals, whether moral agents or moral patients, 
have equal inherent value. Many animals are moral patients, but which ani-
mals more precisely? Regan’s answer is: those animals that are subjects-of-a-
life. 
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Individuals are subjects-of-a-life if they have beliefs and desires; percep-
tion, memory, and a sense of the future, including their own future; an 
emotional life together with feelings of pleasure and pain; preference- 
and welfare-interests; the ability to initiate action in pursuit of their de-
sires and goals; a psychophysical identity over time; and an individual 
welfare in the sense that their experimental life fares well or ill for them, 
logically independently of their utility for others and logically independ-
ently of their being the object of anyone else’s interests (Regan, 1983, p. 
243). 
 

It is not clear which animal species Regan refers to, but he indicates that at 
least all mentally normal mammals one year old or more fulfill the criteria 
(Regan, 1983, p. 247). This means that Regan refers to a more limited set of 
animals than Singer. We saw above that in Singer’s view all sentient animals 
have interests that should be considered equally. Some sentient beings do not 
fulfill Regan’s criteria of a subject-of-a-life. On the other hand, Singer’s con-
cept of a person comes quite close to Regan’s concept of a subject-of-a-life. 
According to Singer, a person is an individual that is rational and self-
conscious. These two abilities are not included in Regan’s list, at least not 
explicitly. They seem to represent somewhat higher requirements. This im-
plies that Singer’s concept of a person covers a more limited set of animals 
than Regan’s concept of a subject-of-a-life. Some animals that are subjects-of-
a-life in Regan’s sense are not persons in Singer’s sense.  

These differences between Singer and Regan appear to have implica-
tions for their level of protection. Sentient animals that are not subjects-of-a-
life seem to have less protection in Regan’s system than in Singer’s. They do 
not have any rights according to Regan (although this is not logically pre-
cluded, as Regan points out (Regan, 1983, p. 246)), while their interests 
should be considered equally according to Singer. On the other hand, animals 
that are subjects-of-a-life in Regan’s system seem to have stronger protection 
than those who are sentient beings but not persons in Singer’s system, since 
rights seem to be less easily overridden than interests in cases of conflict. 
 

D. The Rights of Animals 

We saw above that Regan primarily views his theory of animal rights as a 
theory of justice. He can be interpreted as defending interspecies justice. Let 
us investigate what rights animals have. 

I have already mentioned the basic right to respectful treatment. In a 
way, Regan can be said to apply Kant’s categorical imperative to animals 
(Kant did not do this himself; as we have seen above, he had quite a different 
view of animal ethics). As human beings should not be treated as means only 
but always as ends-in-themselves, so should animals that are subjects-of-a-
life. They should not be instrumentalized, but should be treated with respect 
(cf. Regan, 1983, p. 249). They are not to be viewed or treated as “mere recep-
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tacles.” Those who have inherent value should be treated in ways that respect 
their inherent value. Regan calls this “The Respect principle” and this princi-
ple can “never” be overridden (Regan, 1983, pp. 248, 286). This means that it 
is an absolute principle and that the animal right to be treated with respect is 
an absolute right. 

Another important principle is “the harm principle.” This principle is 
less fundamental than the respect principle, because it can be derived from it 
(Regan, 1983, p. 262). Animals that are subjects-of-a-life have a right not to 
be harmed. “Harm” can mean two different things, however. First, harm can 
be inflictions that diminish quality of life and overall welfare. Inducing pain in 
an animal is a clear example. Second, it can mean deprivations. The animals 
are denied opportunities for doing what will lead to satisfaction. For example, 
death deprives an individual of the opportunities of life (Regan, 1983, pp. 94–
99).  

In contrast to the respect principle, the harm principle can be overridden. 
The right not to be harmed is only a prima facie right (Regan, 1983, p. 287). 
A presupposition for this prima facie character of the harm principle is that 
harms can be compared, and some harms are “comparable” while others are 
not. By “comparable harms” Regan means harms that detract equally. One 
option is that one and the same individual is subjected to comparable harms at 
different times, another that different individuals are subjected to comparable 
harms (Regan, 1983, pp. 303–304). This comparability opens up the possibil-
ity of balancing harms among individuals. The right of one individual not to 
be harmed may override the right of another. Regan suggests certain princi-
ples for handling such conflicts between rights holders. Let us turn to an 
analysis of these principles. 

  
E. Conflicts between Rights Holders 

I start by mentioning a principle that Regan explicitly rejects, namely the 
“minimize harm principle.” This principle means that we should minimize the 
total aggregate of harm (of innocent individuals). Regan characterizes it as a 
consequentialist principle and objects to it in a way similar to the way he ob-
jects to hedonistic utilitarianism, although in this case it is a matter of aggre-
gating harms and benefits instead of pleasures and pains. According to Regan, 
the minimize harm principle is wrong, because like hedonistic utilitarianism it 
treats moral agents and moral patients as mere receptacles instead of beings 
with inherent value (Regan, 1983, pp. 301–303). 

Regan suggests two other principles that should govern our handling of 
conflicts of rights holders. First, he suggests a “minimize overriding princi-
ple” (“miniride principle”). This means that when the few and the many are 
harmed in a prima facie comparable way, then we should override the rights 
of the few instead of the rights of the many (Regan, 1983, pp. 305–307). 

Second, Regan proposes a “worse-off principle,” which is applicable 
when individuals are harmed in a prima facie non-comparable way, for exam-
ple when the harm of the few would make them worse-off than any of the 
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many. In this case, the rights of the many are overridden instead of the rights 
of the few that would be worse-off (Regan, 1983, pp. 307–312). 

Let us take a closer look at the worse-off principle as applied in situa-
tions involving both animals and human beings. Regan illustrates this with an 
analogy of a lifeboat: 

 
Imagine five survivors are on a lifeboat. Because of limits of size, the 
boat can only support four. All weigh approximately the same and 
would take up approximately the same amount of space. Four of the five 
are normal adult human beings. The fifth is a dog. One must be thrown 
overboard or else all will perish. Whom should it be? (Regan, 1983, p. 
285). 
 

Later he gives the following answer: 
 
The rights view’s answer is: the dog. The magnitude of the harm that 
death is … is a function of the number and variety of opportunities for 
satisfaction it forecloses for a given individual, and it is not speciesist to 
claim that the death of any of these humans would be a prima facie 
greater harm in their case than the harm death would be in the case of 
the dog. Indeed, numbers make no difference in this case. A million 
dogs ought to be cast overboard if that is necessary to save the four nor-
mal humans (Regan, 1983, p. 351). 
 

Elsewhere he clarifies: 
 
Death for the dog, in short, though a harm, is not comparable to the harm 
that death would be for any of the humans… Our belief that it is the dog 
that should be killed is justified by appeal to the worse-off principle 
(Regan, 1983, p. 324). 
 

This means that Regan accepts that human harm may override animal harm in 
lifeboat situations because of the number and variety of opportunities for sat-
isfaction that it forecloses. The human beings would be worse-off. In order to 
make his point, Regan stresses that even a million of dogs should be cast 
overboard in order to save the human beings. 

This is a critical aspect of Regan’s rights view. How impartial is he? Is it 
truly “not speciesist” to maintain that the right of four human beings not to be 
harmed overrides the right of millions of dogs not to be harmed? The premise 
is that the number and variety of opportunities for satisfaction is ethically cru-
cial. We might ask, however, why such a premise is not speciesist. It appears 
to be a very “human” point of view. 

Regan obviously does not view animal experiments, for example medi-
cal experiments, as lifeboat situations. The reason is that laboratory animals 
and human patients do not suffer comparable harms, because the animals 
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would not be harmed were they not used in the experiments. In lifeboat situa-
tions, all involved animals and human beings would be harmed, that is, die, if 
nobody were cast overboard. In Regan’s view, the minimize harm principle is 
unacceptable. According to that principle, it could be right to cause at least 
minor animal harm to prevent major human harm such as life-threatening hu-
man diseases. 

 
F. Using Animals in Research 

Animals that are subjects-of-a-life should not be instrumentalized, but should 
be treated with respect. In Regan’s opinion, this excludes, for example, animal 
agriculture, hunting and trapping, and animal experimentation. But he is not 
against all uses of animals. For example, he does not seem to exclude com-
panion animals, if they are treated well (Regan, 1983, pp. 330–398). 

The focus here is on animal experimentation. Regan exemplifies harm in 
research by referring to burns, poisoning, surgery, and sensory deprivation. 
He stresses that it is not sufficient to provide anesthesia and post-operative 
pain relief. The reason is that it is not the pain or suffering that is important 
but the harm in terms of reduced welfare opportunities and untimely death 
(Regan, 1983, pp. 387–388). Regan points out, however, that “the rights view 
is not against research on animals, if this research does not harm these animals 
or put them at risk of harm” (Regan, 1983, p. 387). It is against harmful re-
search only. Field studies, for example, could be acceptable. In order to find 
treatments for human diseases non-animal alternatives should be sought 
(Regan, 1983, p. 388). 

The animals we talk about as moral patients with rights based on inher-
ent value are those that are subjects-of-a-life. We saw above that these include 
at least all mentally normal mammals one year old or more. What about using 
mammal embryos or fetuses? Here Regan maintains that these can be used 
provided that such use would not foster attitudes that would sanction disre-
spectful treatment of animals that have rights. This can only be expected when 
scientists stop using mammals in their later stages of life (Regan, 1983, pp. 
390–392). 

 
G. Conclusion 

In sum, Regan’s animal rights prototype is opposed to all animal experimenta-
tion. To use animals that are subjects-of-a-life in experiments would be unjust. 
It would violate their rights.  
  
 

4. Strong Human Priority 

Carl Cohen defends animal experimentation against the criticisms of Regan 
and Singer. This was first done in an influential article from 1986 in New Eng-
land Journal of Medicine entitled “The case for the use of animals in bio-
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medical research.” This article will be the main source in the following analy-
sis (although I will refer to the reprint in Cohen 1994). An additional source 
consists of the parts written by Cohen in the book The Animal Rights Debate 
published together with Regan in 2001. 
 

A. The Benefits of Animal Experimentation 

Cohen has a very positive view of the benefits of animal experimentation: 
 
Every disease eliminated, every vaccine developed, every method of 
pain relief devised, every surgical procedure invented, every prosthetic 
device implanted—indeed virtually every modern medical therapy is 
due, in part or in whole, to experimentation using animals (Cohen, 1994, 
p. 261).  
 

He concludes: 
 
If the morally relevant differences between humans and animals are 
borne in mind, and if all relevant considerations are weighed, the calcu-
lation of long-term consequences must give overwhelming support for 
biomedical research using animals (Cohen, 1994, p. 261). 
 

This statement about the consequences of animal experimentation is a direct 
criticism of Singer. Cohen accuses Singer of underestimating the benefits of 
animal experimentation and ending up in an inaccurate consequentialist bal-
ancing of costs and benefits. Cohen here argues in term of consequences, de-
spite the fact that he elsewhere in the article argues in terms of rights. This 
indicates that he embraces a kind of mixed ethical theory. He also stresses the 
existence of morally relevant differences between human beings and animals. 
Let us investigate both these aspects in more detail. 
 

B. Criticism of Animal Rights 

Cohen’s argument for morally relevant differences is found in his criticism of 
Regan’s animal rights view. He finds the notion of animal rights conceptually 
flawed. The concept of rights cannot be applied to animals. He argues: 

 
This much is clear about rights in general: they are in every case claims, 
or potential claims, within a community of moral agents. Rights arise, 
and can be intelligibly defended, only among beings who actually do, or 
can, make moral claims against another …. Animals (that is, nonhuman 
animals, the ordinary sense of that word) lack this capacity for free 
moral judgment. They are not beings of a kind capable of exercising or 
responding to moral claims. Animals therefore have no rights, and they 
can have none. The holders of rights must have the capacity to compre-
hend rules of duty, governing all including themselves… In conducting 
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research on animal subjects, therefore, we do not violate their rights, be-
cause they have none to violate (Cohen, 1994, p. 254). 
 

Animals lack moral ability. They are not members of a community of moral 
agents. Thus, animals can have no rights, because rights can only be attributed 
to members of a moral community. Human beings belong to such a commu-
nity. They have moral obligations and, correspondingly, rights. Animals have 
no obligations, and therefore no rights. Rights arise only among beings that 
make moral claims against each other.  

According to Cohen, human beings have rights, never animals. But what 
is the foundation of rights? He mentions several different possibilities such as 
divine gift, human moral community, direct intuitive recognition, and natural 
evolutionary development (Cohen in Cohen and Regan, 2001, pp. 32–33; see 
also Cohen, 1994, p. 254). Cohen does not take a definite stand on this point, 
but stresses the human locus of rights (Cohen in Cohen and Regan, 2001, p. 
34). Human beings are self-legislative and members of moral communities 
(Cohen, 1994, p. 255). 
 

C. Obligations to Animals 

That animals have no rights does not mean that we have no obligations to 
animals. Cohen states: 

 
It does not follow from this, however, that we are morally free to do 
anything we please to animals. Certainly not. In our dealings with ani-
mals, as in our dealings with other human beings, we have obligations 
that do not arise from claims against us based on rights. Rights entail ob-
ligations, but many of the things one ought to do are in no way tied to 
another’s entitlement … In our dealings with animals, few will deny that 
we are at least obliged to act humanely—that is to treat them with the 
decency and concern that we owe, as sensitive human beings, to other 
sentient creatures (Cohen, 1994, p. 255). 
 

We have moral obligations to animals as sentient creatures, even though they 
have no rights. The reason is that they can be harmed, suffer, and feel pain. 
Cohen clarifies: 

 
The obligation to act humanely we owe to them even though the concept 
of a right cannot possibly apply to them (Cohen in Cohen and Regan, 
2001, p. 29). 
 

In Cohen’s view, animals have moral status, but this status is lower than the 
moral status of rights bearers, that is, human beings. We see here a difference 
compared to Carruthers. According to Carruthers, we have only indirect duties 
to animals. According to Cohen, we have direct duties to them. I interpret 
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these duties as being based on consequentialist considerations. Our acts may 
make them suffer. 

Thus, Cohen embraces a theory that is a mix of a rights-based approach 
and consequentialism. Rights emerge in a human moral community, but mo-
rality comprises more than rights. We may also have obligations beyond those 
that are linked to rights. Cohen gives several examples of obligations that do 
not correspond to rights. Such obligations may arise from internal commit-
ments (for example, teachers’ obligations to students), from differences of 
status (for example, adults’ obligations when playing with young children), 
from special relationships (for example, a father’s obligation to pay college 
tuition for his son), and from particular acts or circumstances (for example, 
obligations due to a special kindness done to oneself) (Cohen, 1994, pp. 255–
256). It is not clear from Cohen’s article how these obligations are to be justi-
fied, whether deontologically or consequentially. However, it appears that our 
obligations to animals are to be justified in a consequentialist manner, since he 
stresses that we have these obligations because animals can suffer. In addition, 
his willingness to balance human benefit and animal suffering indicates that 
his consequentialism concerns not only animals but also human beings. I draw 
the conclusion that in the case of human beings Cohen has a mixed approach, 
a rights-based one but also a consequentialist one. 
  

D. Speciesism as Crucial for Right Conduct 

Cohen criticizes strongly Singer’s view of speciesism. He confesses boldly 
that: “I am a speciesist. Speciesism is not merely plausible; it is essential for 
right conduct” (Cohen, 1994, p. 259). Cohen does not define “speciesism,” 
but he would probably accept Singer’s definition in terms of giving “greater 
weight to the interests of members of their own species when there is a clash 
between their interests and the interests of those of other species” (Singer, 
1993a, p. 58). Cohen criticizes the analogy between speciesism and racism 
suggested by Singer. Racism is wrong because human beings really are equal. 
No morally relevant differences among human ethnic groups can be found, 
but there exist morally relevant differences between human beings and ani-
mals. Animal pains are to be weighed but animal pains and human pains are 
not to be weighed equally. We have special obligations to human beings that 
we do not have to animals (Cohen in Cohen and Regan, 2001, pp. 62–63). 

A possible objection to Cohen—to which he tries to respond—is that 
newborns and severely mentally retarded individuals seem to be excluded 
from the community of rights holders, because they do not have moral ability 
in the rational sense that they can respect the rights of others. In Cohen’s opin-
ion, this is no real problem, since these individuals are members of the moral 
community, even if they do not have a moral ability in the full sense. Moral 
ability is not a test to be applied to human beings one by one. The issue is one 
of “kind.” The human species is a kind that has this moral ability. 
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E. Views on Replacement and Reduction 

I started my presentation of Cohen by pinpointing his positive assessment of 
the human benefits of animal experimentation. Let me finish by clarifying 
Cohen’s views on the possibility of using non-animal alternatives in biomedi-
cal research and on reducing the number of animals used. 

According to Cohen, no other methods exist that can replace testing a 
drug or a procedure on living organisms. Sooner or later the drug or procedure 
has to be tested on a whole living being. If we did not carry out the testing on 
animals, valuable research would be blocked or we would have to experiment 
directly on human beings. Both options are closed if we take our obligations 
to our fellow human beings seriously (Cohen, 1994, pp. 261–262). 

Cohen is also critical of reduction. If we reduce the number of animals, 
the advancement of medicine would slow down and that would be contrary to 
our obligations to the other members of our moral community. Cohen instead 
argues for increasing the number of animals in biomedical research (Cohen, 
1994, pp. 262–263). 
 

F. Conclusion 

In sum, Cohen can be viewed as a proponent of a “strong human priority” 
prototype. According to this prototype, human research interests always have 
higher priority than animal interests, given that we take animal welfare into 
consideration. We should try to minimize animal suffering as long as it does 
not seriously hinder research.  
 
 

5. Weak Human Priority 

A prominent proponent of the weak human priority view is Mary Midgley. In 
this presentation I will focus on her book Animals and Why They Matter from 
1983. This book is on animal ethics in general. It has no special focus on ani-
mal experimentation, but it has some references to animal experimentation, 
and it is quite easy to see the implications of her view of animal ethics for this 
issue. Her position represents a middle course in the debate between Carruth-
ers and Cohen on the one hand, and Singer and Regan on the other. 
 

A. Some Animal Experiments Are More Justified than Others 

Midgley’s view on animal experimentation is described as follows: 
 
It must emerge that some experiments are much more justifiable than 
others. The feat of justification cannot, in any case, be performed merely 
by raising an umbrella marked “Science.” It demands attention to the ac-
tual benefits which can reasonably be expected, and a serious compari-
son of the conflicting values involved (Midgley, 1983, p. 28). 
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Midgley is against accepting all animal experiments but she is also against not 
accepting any animal experiments. Instead animal experiments must be as-
sessed on a case-by-case basis, weighing the pros and cons. Some animal ex-
periments are more justified than others, but it is not clear to what extent 
Midgley finds animal experiments ethically acceptable. Before we discuss 
different possible interpretations, we must investigate Midgley’s view of spe-
ciesism. 
 

B. Weak Normative Speciesism 

Midgley appears to understand speciesism as “preference for one’s own spe-
cies” (Midgley, 1983, p. 104) or as “relative disregard of other creatures” 
(Midgley, 1983, p. 106). This is compatible with Singer’s definition men-
tioned above. However, like Cohen she criticizes Singer’s view that specie-
sism is a kind of prejudice on a par with racism and sexism (Midgley, 1983, 
pp. 96–97). Instead she argues that we should take speciesism seriously in 
normative ethics, although she renounces complete dismissal of animal inter-
ests. 

Midgley neglects to make an explicit distinction between descriptive 
speciesism and normative speciesism. Descriptive speciesism is a statement 
about human beings favoring their species, while normative speciesism is an 
ethical view that human beings should or are allowed to favor their species. 
“Favoring” means prioritizing our species when there is a conflict either in 
terms of human and animal interests or in terms of obligations to human be-
ings and animals. Midgley urges us to take descriptive speciesism seriously in 
normative ethics. She uses descriptive speciesism in an argument for norma-
tive speciesism. 

Midgley does not accept general, complete, or nearly complete norma-
tive speciesism. In distinction to such “strong” normative speciesism—
defended by Cohen—she instead embraces what I would call “weak” norma-
tive speciesism, that is, the view that we should or are allowed to favor our 
species, but only to some extent. 

 
There does seem to be a deep emotional tendency, in us as in other crea-
tures, to attend first to those around us who are like those who brought 
us up, and to take much less notice of others. And this, rather than some 
abstract judgement of value, does seem to be the main root of that rela-
tive disregard of other creatures which has been called “speciesism.” I 
shall suggest in a moment that this natural tendency, though real, is 
nothing like so strong, simple and exclusive as is sometimes supposed, 
and has neither the force nor the authority to justify absolute dismissal of 
other species (Midgley, 1983, p. 106). 
 

Before we investigate more precisely how weak Midgley’s normative specie-
sism is, let us look at the kind of reasoning supporting this view. 
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C. Arguments for Weak Normative Speciesism 

Midgley presents two arguments in favor of weak normative speciesism. The 
first is that it is natural. She argues: 

 
An emotional, rather than rational, preference for our own species is … 
a necessary part of our social nature, in the same way that a preference 
for our own children is, and needs no more justification …. The natural 
preference for one’s own species [is not] a product of culture. It is found 
in all human cultures, and in cases of real competition it tends to operate 
very strongly …. The natural preference for one’s own species does ex-
ist. It is not, like race-prejudice, a product of culture. It is found in all 
human cultures, and in cases of real competition it tends to operate very 
strongly. We can still ask, however, how far it takes us (Midgley, 1983, 
p. 104). 
 

We are creatures characterized by social bonding. We have an innate tendency 
to care more for our family than strangers, and more for human beings than 
non-human animals. She suggests that this psychological propensity to social 
bonding is a result of biological evolution. It is a preference like the prefer-
ence for our children and it needs no more justification. This is obviously an 
argument from descriptive speciesism to normative speciesism by means of 
the concept of naturalness. However, at the end of the quotation, Midgley 
indicates that reference to this propensity is of only limited use in ethics. This 
indicates that her normative speciesism is only weak. Descriptive speciesism 
cannot be used to justify strong normative speciesism (see below). 

Midgley’s second argument for weak normative speciesism is that it is 
crucial for human happiness. She stresses that our family and species prefer-
ences are 

 
an absolutely central element in human happiness, and it seems unlikely 
that we could live at all without them. They are the root from which 
charity grows. Morality shows a constant tension between measures to 
protect the sacredness of these special claims and counter-measures to 
secure justice and widen sympathy for outsiders. To handle this tension 
by working out particular priorities is our normal moral business. In 
handling species conflicts, the notion of simply rejecting all discrimina-
tion as speciesist looks like a seductively simple guide, an all-purpose 
formula. I am suggesting that it is not simple, and that we must resist the 
seduction (Midgley, 1983, p. 103). 
 

We would not be happy, if we ignored social bonding and tried to be entirely 
impartial. “We are bond-forming creatures, not abstract intellects” (Midgley, 
1983, p. 102). Moreover, we would not be more virtuous if we ignored social 
bonding in the way Singer suggests. Parents who do not pay special attention 
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to their children compared to other children are bad parents and their children 
will not develop into caring individuals. Social bonding is the basis for devel-
oping the virtue of charity. 

 
D. The Precise Meaning of Midgley’s Weak Normative Speciesism 

In the literature, we find different interpretations of the extent of Midgley’s 
speciesism. David DeGrazia and Rosalind Hursthouse interpret her differ-
ently, but both misinterpret her, at least partly. DeGrazia interprets Midgley as 
if she sometimes argues in favor of a “general discounting of animals’ inter-
ests” and sometimes not (DeGrazia, 1996, p. 64). I think it is wrong ever to 
interpret her as defending a general discounting. I can find no such statements 
in her book. On the contrary, we saw above that Midgley does not view the 
natural speciesist tendency to be so strong that it justifies “absolute dismissal” 
of animals (Midgley, 1983, p. 106). Hursthouse, on the other hand, is partly 
correct when she interprets Midgley as arguing that “speciesism is sometimes 
justifiable, sometimes not” (Hursthouse, 2000, p. 132). However, she neglects 
to note that in Midgley we find a tendency toward “commonly” (my analytic 
term) rather than merely “sometimes.” Otherwise Midgley’s statement against 
“absolute dismissal” would be strange; it presupposes that a quite substantial 
dismissal is acceptable. The whole point of stressing the ethical obligations 
arising from social bonding is that we are commonly allowed to use animals 
for the benefit of human beings. Midgley is not quite clear in this regard. The 
term “commonly” may be used to cover a range from “in a majority of cases” 
to “almost always.” In order to make real sense, the statement “speciesism is 
commonly ethically justifiable” must be related to the actual quantity of ani-
mal use in the world. Moreover, from an ethical point of view there may be 
qualitatively different uses of animals. Some uses of animals may be more 
ethically acceptable than others. For example, some animal experiments with 
expected high medical benefit for human beings might be more justified than 
very intensive farm animal production with low animal welfare. But it is al-
most impossible to predict what the outcome would be if case-by-case as-
sessments of all animal uses were carried out according to this view. The 
statement therefore lacks precise meaning, but it does give a hint. It suggests a 
direction for our imagination.  

When I use the term “commonly” in relation to Midgley’s views in this 
chapter and coming chapters, this lack of precision should be kept in mind. 
 

E. No Simple Formula for Priority-Setting 

Midgley’s case-by-case approach implies a criticism of the “concentric circle 
view” that fixed priorities exist between our duties. Michael P. T. Leahy, for 
example, appears to think in terms of concentric circles, arguing that we al-
ways have stronger moral obligations to human beings than to animals 
(Leahy, 1991, p. 172). Midgley states on the other hand (without referring to 
Leahy): 
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We might try, for instance, a series of concentric circles …. But at once 
we see that the order of the circles is not at all certain. At each point we 
may want to reverse it, or be dissatisfied with either order. Further 
groupings constantly occur to us, and, at every stage, it seems that some 
groupings are more important for some purposes, some for others. The 
concentric arrangement will not work at all. We must imagine instead a 
set of overlapping figures of varying shapes, representing various kinds 
of claims and loyalties … There is obviously no simple formula for de-
termining priority among these distinct kinds of claims, and moral phi-
losophies like Utilitarianism which try to make the job look simple can 
only deceive us. Each culture, and each individual, must and does work 
out a map, a quite complex set of principles for relating them (Midgley, 
1983, pp. 28–30). 
 

The key point here is that there is “no simple formula for determining priority 
among these distinct kinds of claims.” Midgley links this statement to an ex-
plicit criticism of “utilitarianism” but also of other “moral philosophies” that 
give us simple solutions to complex ethical problems. No simple formula or 
algorithm exists that provides definite answers. This indicates a casuistic ten-
dency in Midgley, although her view is not purely casuistic. She also talks 
about “principles” for relating various complex moral claims, but it remains 
unclear what these “principles” are. 
 

F. Relational Ethics and Interspecies Justice 

Singer stresses sentience as a property that confers moral standing. Midgley 
also accepts this (Midgley, 1983, p. 96). In addition, she accepts relational 
properties as ethically relevant. Due to social bonding we stand in special rela-
tions to our family, other human beings, and even animals. These special rela-
tions give rise to special obligations (Midgley, 1983, pp. 98–111). 

As I interpret Midgley, we have commonly stronger moral obligations to 
our children than to strangers and to human beings compared to animals. 
Sometimes, however, obligations to strangers may outweigh obligations to our 
children, and sometimes obligations to animals may outweigh obligations to 
human beings. Moreover, we commonly have stronger moral obligations to 
animals that are in our care—for example, pets and farm animals—than to 
wild animals, but sometimes obligations to wild animals may outweigh obli-
gations to animals in our care. 

We may even form “mixed communities” of human beings and animals 
(Midgley, 1983, p. 112). Midgley points out: 

 
It is one of the special powers and graces of our species … to draw in, 
domesticate and live with a great variety of other creatures. No other 
animal does so on anything like so large a scale. Perhaps we should take 
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this peculiar human talent more seriously and try to understand its work-
ings (Midgley, 1983, p. 111). 
 

It appears that Midgely proposes a kind of relational ethics. Such an ethics is 
characterized by the recognition of relational properties as morally relevant. 
Similar attention to relational properties can be seen in, for example, the writ-
ings of Nel Noddings and Mary Ann Warren (Noddings, 1984; Warren, 1997, 
pp. 122–177, 224–240). In Midgley we do not find a pure version of relational 
ethics, that is, a view according to which only relational properties are morally 
relevant. We have special obligations to those we stand in special relations to, 
but we should also take impartial justice—for example, interspecies justice—
into account. Midgley states: 

 
Morality shows a constant tension between measures to protect the sa-
credness of these special claims and counter-measures to secure justice 
and widen sympathy for outsiders. To handle this tension by working 
out particular priorities is our normal moral business (Midgley, 1983, p. 
103).  
  

We are to take measures to protect special relations but also to take counter-
measures against unjustly favoring our species or kin. Working out particular 
priorities is difficult but part of our “normal moral business.” 
 

G. Weak Human Priority in Animal Experimentation 

Applied to animal experimentation, Midgley’s weak normative speciesism 
implies that, in cases of conflict, human research interests—under the pre-
sumption that they will be of human benefit—commonly, but not always, 
outweigh animal interests. This makes Midgley a proponent of a “weak hu-
man priority” prototype in the ethics of animal experimentation. This proto-
type differs from Cohen’s strong human priority prototype according to which 
human research interests always outweigh animal suffering, but also from 
Singer’s view that human research interests almost never outweigh animal 
suffering. However, as in the description of weak normative speciesism, the 
term “commonly” lacks precise meaning and indicates only a direction for our 
imagination. Central to Midgley’s view is that animal experiments should be 
assessed on a case-by-case basis. 
 

H. Conclusion  

According to the strong human priority prototype, animal interests may influ-
ence how research is carried out but not whether it should be carried out. Ac-
cording to the “weak human priority” prototype, on the other hand, animal 
interests may influence how research is carried out and whether it should be 
carried out. Human research interests commonly—whatever that would mean 
more precisely—have higher priority than animal interests, but not always. 
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Animal experiments have to be justified on a case-by-case basis, taking ani-
mal interests seriously. 
 
 

6. A Spectrum of Views 

Let me finally summarize the prototypes by starting with the most positive 
view and finishing with the most negative one. 

The human dominion prototype implies that all animal experimentation 
with expected human benefit is acceptable, provided that animal welfare is 
taken seriously for the sake of animal lovers. The strong human priority proto-
type accepts all animal experimentation with expected human benefit, pro-
vided that animal suffering is minimized for the sake of the animals them-
selves. Animal interests have no impact on whether animal experiments are 
carried out, only on how. In the weak human priority prototype, animal inter-
ests may influence both whether and how animal experiments are to be carried 
out. According to the prototype of equal consideration of interests, most ani-
mal experiments are unacceptable. Expected human benefit almost never out-
weighs animal harm. The animal rights prototype accepts no animal experi-
mentation whatsoever.  
 



 

 
 
 
 
 
 



 

 Three 
 

THE CASE FOR “WEAK HUMAN PRIORITY” 
 

Which prototype is the most well-founded? This is the key question of this 
chapter. I will start this discussion by giving a few examples of how legal 
regulation regarding animal experimentation can be categorized in relation to 
the five prototypes. This is important since it puts the philosophical discussion 
of these prototypes into a broader societal perspective. Conversely, it also puts 
legal regulation into a broader philosophical perspective. 

Ethics and law are two different things, but they can be related in differ-
ent ways. Ethical considerations may be used to support legal regulation, but 
they may also be used to criticize such regulation. When relating the five ethi-
cal prototypes of animal experimentation to law, I just want to point out some 
similarities. Legal regulations in different countries may come more or less 
close to particular ethical prototypes. 

 
 

1. Legal Regulation and the Five Prototypes 

As mentioned in the Introduction, regulations generally—with the exception 
of the Animal Welfare Act of the United States—apply to research involving 
vertebrates. In the United States, the Animal Welfare Act does not include 
mice, rats, and domestic birds (Animal Welfare Act, 1985, Section 2 (g)), 
while the regulations of the Public Health Service include these species and 
all other vertebrates (Public Health Service, 1986, Section 3A). Since the lat-
ter regulations apply only to federally funded research, no regulation exists for 
privately funded research on mice, rats, and birds. 

In general, the national policies in many countries encourage researchers 
to consider alternatives to the use of animals and to minimize the use of ani-
mals when such use is required. They also stress the importance of minimiz-
ing animal suffering in experiments and in living conditions. However, differ-
ences in institutional structure can be found among different countries. In, for 
example, the United States, Canada and my own country, Sweden, the policies 
are enforced by local institutional committees; in Germany by regional agen-
cies; and in the United Kingdom and France by a national agency. 

In the United States and Canada, the regulations say nothing about 
weighing but express instead the strong human priority position. Animal in-
terests count, but it is not suggested that they may outweigh human research 
interests. The Animal Welfare Act of the United States (1985, Section 1) 
maintains that 

 



48 FOR OUR CHILDREN  

the use of animals is instrumental in certain research and education for 
advancing knowledge of cures and treatment for diseases and injuries 
which afflict both humans and animals. 
 

But the Act also states that an aim is 
 
to insure that animals intended for use in research facilities or for exhibi-
tion purposes or for use as pets are provided humane care and treatment. 

  
Similarly, the Public Health Service Policy on Humane Care and Use of Labo-
ratory Animals states: 
 

Proper use of animals, including the avoidance or minimization of dis-
comfort, distress, and pain when consistent with sound scientific prac-
tices, is imperative. Unless the contrary is established, investigators 
should consider that procedures that cause pain or distress in human be-
ings may cause pain or distress in other animals (Public Health Service, 
2002, Section IV). 

 
By contrast, the regulations in the United Kingdom and Sweden embody a 
weak human priority position, which endorses a general balancing principle of 
forbidding research when human benefit is not sufficient to justify animal 
suffering. In the United Kingdom, the Secretary of State, through a set of in-
spectors and independent assessors, is required to 

 
weigh the likely adverse effects on the animals concerned against the 
benefit likely to accrue as the result of the programme to be specified in 
the licence (Animals (Scientific Procedures) Act, 1986, section 5.4).  
 

In Sweden, the Animal Welfare Ordinance states that the regional ethics 
committees on animal experimentation in assessing particular research pro-
jects should proceed as follows: 

 
When considering specific cases the committee shall weigh the impor-
tance of the experiment against the suffering inflicted on the animal 
(Animal Welfare Ordinance 1988 (with later revisions), section 49.1).  

  
Some of the other European Union countries follow more closely the Council 
Directive 86/609/EEC “on the approximation of laws, regulations, and admin-
istrative provisions of the Member States regarding the protection of animals 
used for experimental and other scientific purposes.” It states: 

  
Where it is planned to subject an animal to an experiment in which it 
will, or may, experience severe pain which is likely to be prolonged, that 
experiment must be specifically declared and justified to, or specifically 
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authorized by, the authority. The authority shall take appropriate judicial 
or administrative action if it is not satisfied that the experiment is of suf-
ficient importance for meeting the essential needs of man or animal (Ar-
ticle 12, section 2). 
 

This implies a somewhat less weak human priority position, indicating that 
the balancing principle holds only in cases of severe animal suffering (cf. 
Brody, 1998, p. 24). 

In conclusion, we see that in some important research countries, the 
regulation ranges from a strong human priority position to a weak human pri-
ority view. However, the human dominion prototype, the prototype of equal 
consideration of interests, and the animal rights prototype, are not represented. 

This result is interesting. In all these countries, legal regulation comes 
close to some kind of middle course in the ethics of animal experimentation. 
This result should be compared to the result of the MORI poll in the United 
Kingdom described in Chapter One, which showed that the general public, at 
least in that country, tends toward a middle course. These results do not mean 
that a middle course is necessarily right or even the most well-considered po-
sition. However, the results of the legal analysis and the poll justify a deeper 
analysis of the possible arguments for such a middle course and of the pre-
sumptions involved. The general academic debate on the ethics of animal ex-
perimentation has been dominated by extreme views, in particular by those 
that are very critical, such as Singer’s view. In legal acts, arguments are sel-
dom put forward for particular regulations, although we can find such argu-
ments in governmental reports written in preparation for proposals of legisla-
tion. To analyze such reports is far beyond the purpose of this book, but a 
need definitely exists for investigating the arguments and presumptions of 
middle positions in more detail.  

 
 

2. Ethical Theory 

I will now discuss a few central aspects of the five ethical prototypes. What is 
at stake is nothing less than several classical issues in moral philosophy. I 
focus on ethical theory and key metaphors, but also on the implicit presump-
tions of these prototypes regarding the following philosophical issues: intrin-
sic versus relational properties, reason versus feelings, impartiality versus 
special obligations, and the relation of “is” and “ought” (there will be some 
repetition but this is necessary for the discussion). 

Let us start with ethical theory. Your fundamental choice of ethical the-
ory may influence your view of animal experimentation. If you adopt one 
general approach to ethics instead of another, this may have implications for 
your view of the ethics of animal experimentation. But it can also be the other 
way around. If you are attracted to a particular type of view on animal ex-
perimentation, you may appeal to different ethical theories in order to support 
it. 
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Before I discuss this, let me first briefly summarize the ethical frame-
works of the five prototypes.  

Carruthers has a contractualist approach, focusing on the reciprocal 
rights and duties of human beings in society. Animals have no moral status. 
They cannot take part in the moral contract. They have no direct rights, and 
human beings have no direct duties to them. Human beings have only indirect 
duties to animals due to respect for animal lovers and considerations of moral 
character (Carruthers, 1992).  

Cohen has also a rights-based approach with regard to human beings, al-
though it remains unclear what the foundations of rights are. He mixes this 
approach with a consequentialist approach regarding animals and human be-
ings. He proposes a lexical order between direct obligations to human beings 
and direct obligations to animals. Non-trivial human research interests always 
outweigh animal interests (Cohen, 1994).  

Midgley has a mixed ethical view, accepting both consequentialist and 
deontological considerations with regard to human beings and animals. She 
exhibits a casuistic tendency, stressing that decisions must be made on a case-
by-case basis. The ordering between obligations to human beings and obliga-
tions to animals is not lexical but contextual. However, Midgley is not a pure 
casuist. She stresses the need to relate conflicting moral claims by means of a 
set of principles. In Midgley, we also find a tendency toward relational ethics, 
which is reminiscent of the ethics of care suggested by some feminist philoso-
phers. She stresses that we may have special relations to our children, to our 
fellow human beings, and even to some animals. These relations confer spe-
cial obligations. But Midgley is not proposing a pure relational ethics. Also in 
this regard she has a mixed view. We have special obligations due to special 
relations but these special obligations need to be balanced against justice. In 
the case of animal experimentation, our special obligations to human beings to 
develop medical treatments must be balanced against interspecies justice. In 
addition, Midgley appears to be influenced by Aristotle, supporting a virtue 
ethics with human happiness and flourishing as a goal. She does not mention 
phronesis (practical wisdom) explicitly, but this notion fits her approach very 
well (Midgley, 1983).  

Singer is a preference utilitarian, stressing that in most cases human re-
search interests do not outweigh animal interests. The expected benefits of 
most animal experiments do not outweigh the animal suffering they cause 
(Singer, 1993a; Singer, 1995).  

Regan has a rights-based approach, although it differs from Carruthers’s 
and Cohen’s versions. They deny that animals have rights. Regan argues that 
animals that are subjects-of-a-life have rights. These rights are based on their 
inherent value. Regan recognizes some “lifeboat” situations in which conflicts 
arise between rights holders. In these situations, human beings may be priori-
tized. However, animal experiments are not a matter of lifeboat situations 
(Regan, 1983). 
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We see that if you embrace a rights-based approach, that view may be 
used in an argument that is positive toward animal experimentation (Carruth-
ers and Cohen) or in one that is very critical (Regan). It depends on the more 
precise nature of the rights-based view. 

If you adopt a utilitarian theory, you may also end up in different views 
on animal experimentation, depending on how you carry out the balancing of 
human interests and animal interests. If you have an optimistic view of the 
human benefits of animal experimentation, these benefits may be considered 
to outweigh animal suffering (Cohen). If you, on the other hand, have a pes-
simistic view of the human benefits, they may not compensate for the animal 
suffering (Singer). 

Finally, if you have a mixed ethical view, this view may be used to sup-
port any standpoint regarding animal experimentation, positive or negative. It 
all depends on which types of views are mixed and on exactly what the mix-
ture looks like. Cohen’s main theory is rights-based, but he mixes it with a 
utilitarian balancing of human benefit and animal suffering. Midgley’s “mixed 
ethics” is more complex. She combines consequentialist and deontological 
considerations. She exhibits a casuistic tendency but stresses also the impor-
tance of working out a set of principles for prioritizing different valid moral 
claims. She mixes relational ethics with ethical considerations of justice. We 
also find traces of virtue ethics. 

Thus, your choice of ethical theory may determine your view of the eth-
ics of animal experimentation.  

If you are attracted to a particular type of view on animal experimenta-
tion, you may appeal to different ethical approaches in order to support that 
view. The prototypes only represent a few of many possible ways of doing so. 
You may use other ethical theories to support views coming close to the pro-
totypes. 

The human dominion prototype of Carruthers is contractualist. Non-
prototypical versions may be based on other types of ethical theory. In the 
historical overview, we saw, for example, different theological attempts to 
justify human use of animals by reference to human beings as created in the 
image of God and thereby having a higher moral status than animals. 

Cohen’s strong human priority prototype is rights-based but includes 
also consequentialist considerations. Non-prototypical versions of this cate-
gory of views may be based on pure consequentialist accounts. 

The weak human priority prototype of Midgley is based on a mixed 
ethical theory. Non-prototypical versions may be based on many different 
types of ethical theories, consequentialist or deontological, but it is necessary 
that they allow a balancing of interests, rights, or obligations from one case to 
another.  

Singer’s prototype of equal consideration of interests is preference utili-
tarian. Non-prototypical versions may presuppose hedonistic utilitarianism. It 
is also possible to ground non-prototypical versions on non-utilitarian ap-
proaches. For example, we may assume a rights-based approach that assigns 
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prima facie rights to both human beings and animals, and that balances these 
rights in cases of conflict. 

Regan’s animal rights prototype is rights-based with rights being based 
on the presumption of the inherent value of subjects-of-a-life. Non-
prototypical versions may include also animals that are not subjects-of-a-life. 
They may even be biocentric, including not only animals but also plants. 

 
 

3. Key Metaphors 

Metaphors are vital in framing ethical issues. They determine how we think. 
A metaphor is a concept from one domain of experience (the source domain) 
that is used to structure our understanding of another domain (the target do-
main) (Lakoff and Johnson, 1980; Lakoff and Johnson, 1999; Nordgren, 2001, 
p. 17). For example, we may say: “Love is a journey.” In this case, we use the 
concept of a “journey” to structure our understanding of “love.” Other meta-
phors may structure our understanding of animal experimentation. Choosing 
one metaphor instead of another may have ethical implications. Let me pin-
point some metaphors related to the prototypes of animal experimentation. 

The terms in which the five prototypes have been caught are all meta-
phors. Note that the designations are in three cases my suggestions only, not 
designations used by the proponents. This holds true for “human dominion,” 
“strong human priority,” and “weak human priority.” Within the framework 
of each prototype, different metaphors are used by the proponents themselves. 

A key issue in all five prototypes is whether animals have moral stand-
ing. “Standing” is a metaphor of position or, more precisely, upright posture. 
The metaphor suggests moral rank or status. A related metaphor is that of 
counting. “Counting” is a mathematical metaphor. Animals and animal inter-
ests are considered morally relevant. Animals have a moral claim upon us 
such that we have a duty to consider them in our ethical deliberations. The 
negative counterpart of counting is “discounting,” which means not to be 
counted or to be counted less. From the perspective of moral imagination the 
choice is: should we or should we not make an extension of the moral stand-
ing metaphor and the moral counting metaphor from the prototypical case of 
human beings to the non-prototypical case of animals?  

The term “dominion” in the designation “the human dominion proto-
type” is a metaphor of a kingdom. Human beings are viewed as rulers over 
animals, using them for different purposes. Of key importance in this proto-
type is to clarify differences in properties between rulers and ruled. Carruthers 
suggests that the relevant properties are consciousness and rationality. 

The prototypes of strong and weak human priority exhibit other meta-
phors. To prioritize is “to place something or someone before something or 
someone else.” It is a metaphor of ordering. “Strong” and “weak” are meta-
phors of physical strength.  

The prototype of equal consideration of interests is based on a metaphor 
of a balance with equally heavy weights in each scale. The balancing meta-
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phor is also central to Midgley’s and Cohen’s prototypes. In these prototypes 
human benefit in most cases (Midgley) or generally (Cohen) outweighs ani-
mal harm. All three prototypes also use an economic metaphor. What is to be 
balanced are benefits and costs. What are considered to be benefits and costs 
vary among the prototypes. 

The animal rights prototype also uses an economic metaphor but of an-
other kind. Rights are credits, while the corresponding obligations are debts. 
Cohen (1994)—and by implication, Carruthers (1992)—criticizes Regan’s use 
of the term rights and argues that animals can have no rights, because rights 
can only be attributed to members of a moral community. Only human beings 
belong to such a community. Only they have moral obligations and, corre-
spondingly, rights. Animals have no obligations, and therefore no rights. From 
the point of view of use of metaphor, we can note that while Regan (1983) 
extends the rights metaphor from the prototypical case of human beings to the 
non-prototypical case of animals, Cohen is not willing to do this. But Cohen is 
prepared to extend the obligation metaphor to include also obligations to ani-
mals. We have moral obligations to animals as sentient creatures, even though 
they have no rights. The reason is that they can feel pain and suffer.  

If we accept that we have obligations to animals, the problem arises as to 
the ground of these obligations. Regan thinks that the ground is rights and that 
the ground of rights in turn is “inherent value.” Cohen criticizes Regan for 
conflating two different meanings of the term: the inherent value that every 
human being has and the inherent value that every living being has. Cohen 
accepts the view that animals have inherent value in the latter sense, but re-
jects the idea that animals have an inherent value in the full human sense 
(Cohen and Regan, 2001, pp. 246–248). It is obvious that “inherent value” is 
also a metaphor or rather a mix of two metaphors. “Inherent” is a container 
metaphor, “value” an economic metaphor. The combined metaphor underlines 
that a creature—whether a human being or a non-human animal—is not 
purely instrumental to the interests of others. To use such a creature for one’s 
own purpose is morally problematic and needs justification. With this in mind, 
the problem can be rephrased as a problem of how far the metaphor of inher-
ent value should be extended. Should it be extended from the prototypical 
case of human beings to the non-prototypical case of animals? In that case, 
does the meaning of “inherent value” change when attributed to animals as 
compared to human beings? I agree with Cohen that the meaning changes. 

I would also like to highlight Regan’s metaphor of a cup and its content, 
which he uses in his discussion of Singer (Regan, 1983, pp. 206, 236). Ac-
cording to Regan, what has value is the subject-of-a-life, metaphorically de-
scribed as a cup, while Singer and other utilitarians only recognize the value 
of experiences that the subject-of-a-life has, metaphorically described as the 
content of the cup, for example coffee. 

Let me finally present the metaphors that govern the views of what eth-
ics is all about. Basically, two options exist: the metaphor of an imaginary 
impartial observer and the metaphor of a partial participant. According to the 



54 FOR OUR CHILDREN  

former—which is the dominating one in philosophy—being ethical would 
imply taking an impartial stance. According to the latter, ethics is a matter of 
special obligations due to special relations in which we are involved. Singer, 
Regan, Carruthers, and Cohen view ethics as a matter of adopting an impartial 
stance. In Singer this is suggested by the idea of equal consideration of prefer-
ences or interests. Regan’s idea that both human beings and animals have 
rights based on their inherent value is also in line with this. Carruthers and 
Cohen would argue that adopting the perspective of an impartial observer 
would have us recognize that the idea of rights is possible only within a hu-
man community. Midgley has a mixed view. To some extent, she adopts the 
metaphor of an imaginary impartial observer (interspecies justice), but tries to 
combine this with the metaphor of a partial participant. We have special rela-
tions to our children and other human beings, and to be ethical is to take this 
partiality seriously. 

 
 

4. Intrinsic and Relational Properties  

A key issue in all five prototypes concerns which natural properties are ethi-
cally relevant or—to put it differently—which properties confer moral stand-
ing or status. 

Carruthers considers rationality and consciousness as ethically relevant, 
and concludes that animals cannot be subjects of direct moral concern since 
they do not possess these properties to the extent necessary for taking part in a 
moral contract. He even suggests tentatively the view that animal pain is non-
conscious (Carruthers, 1992, pp. 189, 192–193). 

Singer focuses on sentience—the ability to feel pleasure and pain—and 
on being a “person” with self-consciousness and rationality. He argues that 
the interests of all sentient beings should be considered equally, and that it is 
worse to treat a person badly than a non-person (Singer, 1993a; Singer, 1995).  

Regan uses the concept of a subject-of-a-life and describes in detail the 
properties of such creatures. For example, they have beliefs, desires, percep-
tion, memory, a sense of the future, including their own future, an emotional 
life, an ability to initiate action in pursuit of their desires, and a psychophysi-
cal identity over time (Regan, 1983, p. 243). All subjects-of-a-life have inher-
ent value and thereby rights.  

Cohen focuses on moral ability and the existence of a moral community. 
Only human beings have this ability and are part of a moral community with 
reciprocal rights and duties. In addition, Cohen recognizes sentience as mor-
ally relevant. Animals that are sentient have some moral standing. He argues, 
however, that we have stronger moral obligations to members of the moral 
community—that is, human beings—than to sentient animals (Cohen, 1994).  

In the presentation of non-prototypical versions of the human dominion 
view, we saw also other examples such as being created in the image of God 
or having linguistic ability.  
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All properties mentioned so far are intrinsic properties in the sense that 
they are properties that beings are believed to have in themselves, regardless 
of their relations to other beings. 

Midgley also accepts sentience as an intrinsic property that confers 
moral standing (Midgley, 1983, p. 96). In addition to this intrinsic property, 
she accepts relational properties as ethically relevant. We are creatures charac-
terized by a propensity to social bonding. We stand in special relations to our 
family, other human beings, and even to some animals—for example, pets and 
farm animals—and these special relations give rise to special obligations 
(Midgley, 1983, pp. 98–111). 

Obviously empirical science cannot solve the problem of which proper-
ties are ethically relevant. Neither can it solve the religious problem of 
whether the belief that human beings in distinction to animals are created in 
the image of God is true. The former is an issue of ethical deliberation and the 
latter is a religious/metaphysical issue that is beyond the empirical domain.  

However, empirical findings can undermine assumptions regarding the 
uniqueness of some properties by showing that the differences between hu-
man beings and animals are differences in degree rather than differences in 
kind. Findings in ethology indicate that non-human animals may to some ex-
tent be sentient, conscious, self-conscious, rational, and to some extent even 
have linguistic ability and moral ability (see Chapter Five). In addition, the 
theory of evolution explains on a general level why this can be expected. Hu-
man beings and other “higher” species have common origins. 

These empirical findings together with the explanation of these findings 
given by the theory of evolution make it difficult to justify the discounting of 
animals with reference to specific intrinsic properties, although this might still 
be logically possible. We are not so different from animals with regard to in-
trinsic properties that we can discount them. I believe that in order to justify 
the discounting of animals we have to give feelings a higher status in ethical 
deliberation and also—as Baruch Brody points out (Brody, 2001, p. 142)—
challenge the whole idea that we are, in general, morally committed to equal 
consideration of interests by accepting that we have special obligations to 
human beings compared to animals. 

Both courses are taken by Midgley. She stresses that feelings together 
with reason should guide us ethically. She argues that not only intrinsic prop-
erties but also relational properties may confer moral status. Special relations 
give rise to special obligations. However, it is extremely important to note that 
Midgley is not defending a complete discounting of animals, only a limited 
one. Below I will discuss in more detail both the role of feelings in ethical 
deliberation and special obligations. I will also discuss the problem of relating 
ethics to natural properties, a problem that is often described in terms of 
bridging the is/ought gap (cf. Nordgren, 2002). 
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5. Reason and Feelings 

A common view in the history of philosophy is that ethics should be a purely 
rational enterprise. Key proponents of this view are, for example, Descartes 
and Kant. Carruthers, Singer, Regan, and Cohen seem to stand in this tradi-
tion. Their arguments imply that reason can and should govern our feelings. 
Singer and Regan use rational argument to counteract speciesist feelings. Car-
ruthers and Cohen uses reason to give a rational argument for speciesism. 

Midgley, on the other hand, joins, for example, David Hume in ac-
knowledging the relevance of feelings. Hume stated this view clearly: “Rea-
son is, and ought only to be, the slave of the passions” (Hume, 1978, p. 415). 
Midgley would probably not go that far. Reason is equally crucial, but it has 
obvious limits. Reason cannot motivate us morally, but reason can determine 
how best to satisfy the desires. For example, desire may motivate me to go 
Stockholm to meet my family, but reason has to determine the best way to go 
there. However, Midgley does stress the importance of taking feelings seri-
ously. Feeling and reason are complementary (cf. Midgley, 1981). As she 
points out: “We have to do justice to both feeling and thought. This means 
considering them together, and as aspects of the same process” (Midgley, 
1983, p. 42). Midgley stresses in particular the feeling of social bonding and 
argues for taking relations due to social bonding seriously in normative animal 
ethics. She also urges us to take our feelings of sympathy toward animals se-
riously (1983, pp. 98–111). 

“Feeling” can mean many different things, for example, emotion and de-
sire. My aim here is not to analyze these concepts in detail, to clarify the dif-
ferences between them, or to investigate their relation, but only to point out 
that feelings in a broad sense—according to Midgley—are important in ethi-
cal deliberation. 

Midgley is not alone in stressing the importance of feeling in reasoning. 
Let me give two examples. The cognitive neurologist Antonio Damasio 
stresses in his book Descartes’ Error: Emotion, Reason, and the Human Brain 
(1994) the importance of emotion in reasoning and decision-making (note that 
the title of the book indicates a rejection of the rationalist tradition of Des-
cartes): 

 
I began writing this book to propose that reason may not be as pure as 
most of us think it is or wish it were, that emotions and feelings may not 
be intruders in the bastion of reason at all: they may be enmeshed in its 
networks, for worse and for better …. I suggest only that certain aspects 
of the process of emotion and feeling are indispensable for rationality. 
At their best, feelings point us in the proper direction, take us to the ap-
propriate place in a decision-making space, where we may put the in-
struments of logic to good use. We are faced by uncertainty when we 
have to make a moral judgment, decide on the course of a personal rela-
tionship, choose some means to prevent our being penniless in old age, 
or plan for the life that lies ahead. Emotion and feeling, along with the 
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covert physiological machinery underlying them, assist us with the 
daunting task of predicting an uncertain future and planning our actions 
accordingly (Damasio 1994, pp. xii–xiii). 
 

Damasio illustrates the role of emotion in decision-making with a patient he 
met: 

 
His practical reason was so impaired that it produced, in the wanderings 
of his daily life, a succession of mistakes, a perpetual violation of what 
would be considered socially appropriate and personally advantageous. 
He had had an entirely healthy mind until a neurological disease ravaged 
a specific sector of his brain and, from one day to the next, caused this 
profound defect in decision making. The instruments usually considered 
necessary and sufficient for rational behavior were intact in him… There 
was only one significant accompaniment to his decision-making failure: 
a marked alternation of the ability to experience feelings (Damasio, 
1994, pp. xi–xii, 34–51). 
 

A sophisticated philosophical defense of the role of emotions in ethics is 
found in Martha Nussbaum’s book Upheavals of Thought: The Intelligence of 
Emotions (Nussbaum 2003). This is how Nussbaum summarizes her view of 
the significance of emotions in ethics: 

 
If emotions are suffused with intelligence and discernment, and if they 
contain in themselves an awareness of value or importance, they cannot, 
for example, easily be sidelined in accounts of ethical judgment, as so 
often they have been in the history of philosophy. Instead of viewing 
morality as a system of principles to be grasped by the detached intel-
lect, and emotions as motivations that either support or subvert our 
choice to act according to principle, we will have to consider emotions 
as part and parcel of the system of ethical reasoning. We cannot plausi-
bly omit them, once we acknowledge that emotions include in their con-
tent judgments that can be true or false, and good or bad guides to ethi-
cal choice …. To say that emotions should form a prominent part of the 
subject matter of moral philosophy is not to say that moral philosophy 
should give emotions a priviledged place of trust, or regard them as im-
mune from rational criticism: for they may be no more reliable than any 
other set of entrenched beliefs …. It does mean, however, that we cannot 
ignore them, as so often moral philosophy has done (Nussbaum, 2003, 
pp. 1–2). 
 

Of particular interest is Nussbaum’s cognitivist account of emotions as includ-
ing judgments that can be true or false, and her view that emotions can func-
tion as good or bad guides in ethical deliberation. It appears that on this cogni-
tivist account emotions are quite similar to intuitions. 
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Let me also point out that Midgley’s view of the complementary relation 
of reason and feeling fits very well the idea of moral imagination that I will 
present below. In his empirical investigations, the cognitive linguist Mark 
Johnson has shown that moral imagination—including empathy—rather than 
formal calculation characterizes moral reasoning (Johnson, 1993). These em-
pirical findings should be taken seriously. I have tried to do so in my own 
ethical approach “imaginative casuistry” (Nordgren, 1998; Nordgren, 2001, 
pp. 15–49). 

A major problem in accepting feelings or emotions as part of ethical de-
liberation is the fact that there may be many conflicting feelings or emotions 
within a person. This is precisely why ethics—according to the dominating 
view—should be a purely rational enterprise. One possible way of handling 
this within the alternative view that reason and feelings are supplementary 
could be to make a distinction between occasional feelings and more perma-
nent deeper feelings. But even within the category of permanent deep feelings 
there could be different subcategories. We have seen in our analysis that 
Midgley makes a distinction between evolutionarily caused feelings and so-
cially caused feelings. Examples of the former are speciesist and familyist 
feelings. Examples of the latter are racist and sexist feelings (Midgley, 1983, 
p. 96–97). 

But why would evolutionarily caused feelings be more reliable ethi-
cally? Even evolutionarily caused feelings point in different directions. We 
cannot simply by means of our rational ability “read them off” and ascribe 
ethical weight to them. We need to use our rationality to balance the feelings 
from case to case. 

A similar problem arises with regard to common feelings or intuitions 
regarding ethical issues in society. Within a particular society there may be 
many different and conflicting feelings or intuitions regarding, for example, 
the use of animals in research. This is why we cannot simply “read off” public 
opinion and use it as an ethical guide. As we saw in Chapter One, polls and 
surveys may indicate some common feelings but also significant differences. 
However, to the extent that common feelings exist, it might be justifiable to 
take these as a starting point in ethical deliberation. They must then be inter-
preted, balanced against each other, and related to already accepted ethical 
concerns. In the end, they might even be renounced as a result of critical 
evaluation. The situation is well described by Richard Hare, who distinguishes 
an intuitive and a critical level in moral thinking (Hare, 1981). 

The conflicting feelings or intuitions within a single person and within a 
particular society make it necessary to use reason in an act of balancing. In the 
following two sections, I will discuss in more detail how to balance feelings 
of partiality and feelings of impartiality, and how to reason or argue from “is” 
to “ought” regarding facts about human nature including feelings. 
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6. Impartiality and Special Obligations 

Behind the issue of antispeciesism versus speciesism, approached in different 
ways by the different prototypes, lies the more basic issue of impartiality ver-
sus special obligations. The latter issue is a classical problem in ethics (cf. 
LaFollette, 1993). Kant, representing the dominant line of thought, stresses 
impartiality. Ethics is an impartial enterprise. According to this established 
view, ethics is by definition impartial. To take on the ethical perspective is 
precisely to be impartial.  

Hume, on the other hand, representing a minority strand of thought, 
stresses the importance of special obligations. 

 
A man naturally loves his children better than his nephews, his nephews 
better than his cousins, his cousins better than strangers, where every-
thing else is equal. Hence arise our common measures of duty, in prefer-
ring one to the other. Our sense of duty always follows the common and 
natural course of our passions (Hume, 1978, pp. 483–484). 
 

In stressing special obligations, Hume comes close to Aristotle. Writing on 
friendship, Aristotle argues that 

 
the duties of parents to children and those of brothers to each other are 
not the same, nor those of comrades and those of fellow citizens, and so 
too with other kinds of friendship. There is a difference, therefore, also 
between the acts that are unjust towards each of these classes of associ-
ates, and the injustice increases by being exhibited towards those who 
are friends in a fuller sense; e.g. it is a more terrible thing to defraud a 
comrade than a fellow citizen, more terrible not to help a brother than a 
stranger, and more terrible to wound a father than anyone else (Ni-
comachean Ethics viii.9, 1160a1–6). 
 

Many attempts have been made to combine the idea of impartiality with the 
idea of special obligations (LaFollette, 1993). Hume suggests such a combina-
tion with regard to human beings (Hume, 1978). 

It appears that Singer, Regan, Carruthers, and Cohen follow Kant (in this 
respect), while Midgley follows Hume. Singer and Regan attempt to be impar-
tial in animal ethics by acknowledging animal interests and animal rights, 
respectively. Carruthers and Cohen can be interpreted as arguing that being 
impartial would lead us to accept that the idea of rights is possible only within 
a human community.  

Midgley, on the other hand, stresses that we have special obligations due 
to social bonding. We have special obligations to our children compared to 
strangers, and we have special obligations to human beings compared to non-
human animals. Taking our strong moral feelings of special obligations seri-
ously is not prejudice, but a central aspect of being moral. From an evolution-
ary point of view, all species act for the benefit of their own kind over that of 
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any other species and protect their own kin against unrelated members of the 
species. In the case of human beings, this should not be condemned as “speci-
esist” or “familyist” (cf. Hursthouse, 2000, pp. 127–132). However, we should 
always watch out for unjustly favoring our species or kin. Reason has the 
delicate task of discriminating between proper and improper feelings. A ten-
sion exists between protecting special claims and securing justice for outsid-
ers. We must handle this tension by working out particular priorities in par-
ticular contexts (Midgley, 1983, p. 103). 

This means that Midgley—like Hume—tries to combine impartiality and 
special obligations. But she does so not in the sense that impartiality would 
have us taking on special obligations like, for example, LaFollette (1993, p. 
332) would have it, but in the sense that impartiality sometimes outweighs 
special obligations. Family and species preferences should be balanced 
against interhuman and interspecies justice.  

It is interesting to note that Hume’s description of natural preferences 
has received support from present-day empirical studies. Lewis Petrinovich 
has shown that human beings do have “intuitions” of stronger moral obliga-
tions to their own children than to strangers and to human beings compared to 
non-human animals. The research subjects were presented with hypothetical 
choice situations. These were of two types: “trolley problems” and “lifeboat 
problems.” In the trolley problems, a decision is to be made whether or not to 
“throw the switch” that would determine which individual-or-group X or in-
dividual-or-group Y is killed. In the lifeboat problems, a decision is to be 
made to determine which among six members of a lifeboat survive. By focus-
ing on extreme situations like these, Petrinovich believes that our deepest 
moral intuitions can be discovered (Petrinovich, 1998, pp. 151–176). He ar-
gues that these biases can be explained by the theory of evolution (Petrino-
vich, 1998, pp. 143–146). He also maintains that these empirical and theoreti-
cal findings are normatively relevant (Petrinovich, 1998, pp. 174, 206, 238; 
Petrinovich, 1999, pp. 3–4; see also Nordgren, 2002). 

I agree with Petrinovich and I support Midgley’s idea that we have spe-
cial obligations due to social bonding. In discussing these issues, I find a cou-
ple of distinctions put forward by Brody very useful. He urges us to distin-
guish the question “Why should the interests of my children count more than 
do those of others?” from the question “Why should the interests of my chil-
dren count more for me (my italics) than do those of others?” While the for-
mer has no answer, the latter has. Moreover, we should distinguish the ques-
tion “Why should the interests of humans count more than do those of ani-
mals?” from the question “Why should the interests of humans count more for 
human beings (my italics) than do those of animals?” Also in this case the 
former question has no answer, while the latter has. The answer to the two 
answerable questions is that we have special obligations (Brody, 2001, pp. 
143–144). However, it might be possible to accept that we have special obli-
gations without accepting Midgley’s particular argument for it, namely social 
bonding.  
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According to Singer, we may to some extent treat human beings differ-
ently from animals. Equal consideration does not necessarily imply equal 
treatment. Human beings may suffer more than animals in some respects and 
this is morally relevant. What Midgley affirms, but he denies, is that even 
when no quantitative difference in the amount of suffering exists, the human 
suffering counts more morally (cf. Brody, 2001, p. 142). 

On at least one point it is not quite clear what Midgley’s position is, 
namely whether a difference exists between our obligation to help individuals 
and our obligation to refrain from harming them. A reasonable interpretation 
would be that we commonly have a greater obligation to help the members of 
our family when they need it than to help a stranger, but when it comes to 
avoiding directly harming people we commonly do not have a greater obliga-
tion to avoid harming the members of our family than to avoid harming a 
stranger. However, with regard to animal experimentation there may be some 
exceptions. Our obligation to help human beings by developing new drugs 
may require that we harm laboratory animals in a way that we would not harm 
human beings (see below).  

Let me quote one more participant in the animal ethics debate who ar-
gues in line with Midgley, namely Jerrold Tannenbaum. 

 
We do these things for our pets because we care about them …. It is not 
irrational or ethically indefensible to care about these animals while ac-
cepting the use of others, even members of the same species, in research. 
We are generally justified in heeding the needs and desires of members 
of our families more closely than we do those of strangers, and we have 
ethical duties to family members that sometimes require ignoring or 
even slighting others. Likewise, it is both sensible and sometimes ethi-
cally obligatory for us to care about and seek the health, welfare, and 
happiness of pets (Tannenbaum, 2001, p. 122). 
 

The dominance of the principle of impartiality has recently been criticized 
also in ethical fields other than that of animal ethics. Brody states: 

 
I see no reasonable alternative for the adherent of the discounting posi-
tion except to challenge the whole idea that we are, in general, morally 
committed to an equal consideration of interests. This is a plausible 
move, since equal consideration of interests has come under much chal-
lenge in contemporary moral philosophy, totally independently of the 
debate over the moral significance of the interests of animals (Brody, 
2001, p. 142). 
 

Recent examples of attempts to combine impartial and partial principles in 
ethics can be found in a special issue of the journal Ethical Theory and Moral 
Practice. In the introductory section “The Debate on Impartiality: An Intro-
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duction,” the editor Albert W. Musschenga summarizes the contributions as 
follows: 

 
When is it appropriate to act on partial principles, and when on impartial 
ones? Most authors endorse the view that neither of the two types of 
principles always has priority over the other. Impartial principles are 
limited and corrected by partial principles, and vice versa. Which princi-
ple should get priority when a partial principle conflicts with an impar-
tial principle depends on the nature of the situation and the stringency of 
the principles at stake (Musschenga, 2005, p. 8) 
 

With this in mind, a practical key issue regarding animals becomes: when do 
special obligations to human beings outweigh interspecies justice and when 
does interspecies justice outweigh special obligations to human beings? As 
Midgley points out, we must learn to distinguish legitimate and illegitimate 
discounting of animal interests. The problem is how far social bonding takes 
us in discounting animal interests. Obviously not all the way to “strong human 
priority”! We need to balance obligations arising out of social bonding and 
those arising out of interspecies justice. 

A related issue is whether it is possible to breed animals for scientific 
experimentation, farming, or companionship without “exploiting” them. It is 
one thing to protect and help animals that are in our care, quite another to 
breed them for “exploitation.” For the sake of clarity we must distinguish two 
different meanings of “exploitation.” In one sense the word means using ani-
mals as a means only. In another sense it means using animals as a means 
without caring for their welfare. I would argue that exploitation is ethically 
unacceptable in both senses. Using animals as a means for vital human wel-
fare interests is acceptable if and only if we care for their welfare. Breeding 
them for such uses would not necessarily be exploitation in either sense. As 
Midgley points out, we should view it as something good and special for the 
human species to include other species in our community. We should support 
the destruction of human slavery, although we should not view breeding ani-
mals with care as animal slavery. We should view it as a creation of a mixed 
community of human beings and animals, ideally characterized by reciprocal 
benefit. However, there may arise situations of serious conflict. In these situa-
tions our obligations to human beings—due to social bonding—commonly 
outweigh our obligations to animals.  

Finally, we have the problem of how far we should go in including ani-
mals in our community. One option is that we use pets as “prototypes” for 
how to include animals in our community and care for them. This means that 
we should try to find ways of, for example, farming that are in line with our 
care for pets. However, as pointed out by Tannenbaum, this approach creates 
problems with regard to animal experimentation: 
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Ultimately, the most important effect of the emerging approach will be 
that many—perhaps most—research animals will be viewed in much the 
same way as we view pets. We will come to care about them and their 
lives so much that experimenting on them will be unthinkable (Tannen-
baum, 2001, p. 121). 
 

Tannenbaum is critical of this development. He argues: “This approach is 
dangerous precisely because its endorsement by people who are committed to 
using animals obscures the fact that it threatens animal research” (Tannen-
baum, 2001, p. 93). He stresses that animal research is extremely important: 

 
The contributions of animal research to the health, safety, and well-
being of both humans and animals have been enormous. Without animal 
research, very few of the medical advances we expect today for our-
selves and our loved ones would be possible (Tannenbaum, 2001, p. 
123) 
 

I tend to agree with Tannenbaum. Animal experiments constitute difficult 
non-prototypical cases, deviating from the pet prototype. We should definitely 
work for their replacement, reduction, and refinement (Russell and Burch, 
1992). However, for the foreseeable future it is difficult to see how they can 
be generally renounced. 
 
 

7. From “Is” to “Ought” 

With regard to all three issues above—intrinsic versus relational properties, 
reason versus feeling, and impartiality versus special obligations—I have ar-
gued that empirical studies provide important input to the discussion. The key 
question remains whether empirical studies are truely relevant for normative 
ethics. 

It is quite common in ethics to start from natural properties. We see this 
in all the prototypes discussed above. Carruthers (1992) focuses on rationality 
and consciousness, Singer (1993a; 1995) on the ability to feel pleasure and 
pain (sentience) and on being a “person” with self-consciousness and rational-
ity, Regan (1983) on the properties of a subject-of-a-life, and Cohen (1994) on 
moral ability. These are all intrinsic properties. Midgley (1983) on the other 
hand, focuses not only on intrinsic properties—mainly sentience—but also on 
relational properties due to social bonding.  

The question is how to go from fact to value, from natural properties to 
moral properties, or from a description of “is” to a normative “ought.” It is a 
common assumption in philosophy that an unbridgeable gap exists between 
“is” and “ought.” The attempt to move from “is” to “ought” is sometimes 
called “the naturalistic fallacy” or “Hume’s law.” Neither designation is quite 
adequate, however. The term “naturalistic fallacy” is often reserved for the 
fallacy of defining values in terms of facts. The designation “Hume’s law” is 
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used to indicate that it was Hume who first discovered it (Hume, 1978, pp. 
469–470). The fallacy is thought to be committed when we derive an “ought” 
from an “is” (“ought” is here a normative ought, not a descriptive ought). 
However, Larry Arnhart and others have shown that “Hume’s law” is wrongly 
attributed to Hume (Arnhart, 1998, pp. 69–70; Buckle, 1991, pp. 282–284; 
Capaldi, 1989). In fact, Hume himself does derive an “ought” from an “is.” 
He considers morality as rooted in the natural inclinations of human beings. A 
study of the context—the context within his book and the historical context—
makes it clear that what Hume criticizes is the view that moral distinctions can 
be derived from abstract reasoning about structures in the universe that are 
completely independent of human nature, not the view that they can be 
grounded in human nature. Actually, the dichotomy of “is” and “ought” was 
first articulated by Kant who used it in a critical argument against Hume. 
Hume’s thesis is that moral distinctions are derived not from pure reason 
alone but from a natural moral sense. Kant, on the other hand, treats morality 
as an autonomous realm. This realm is governed by its own internal logic with 
no reference to anything in human nature such as natural inclinations (Arn-
hart, 1998, pp. 69–83). 

Let me discuss in more detail Midgley’s suggestion that the feelings of 
social bonding—giving rise to special relations—are the result of evolution 
and something to be taken seriously in normative ethics. 

The evolutionary part of Midgley’s argument is somewhat underdevel-
oped in her book Animals and Why They Matter. She is more elaborate in 
Beast and Man written a few years earlier. She clarifies: 

 
The facts of evolution cannot guide us directly. They matter only insofar 
as they can help us to understand our nature, our emotional and rational 
constitution. Yet our understanding of that does give us practical guid-
ance. Facts about it are directly relevant to values. Values register needs. 
It is a mistake to suppose that there is some logical barrier, convicting 
such thinking of a “naturalistic fallacy” …. We are not, and do not need 
to be, disembodied intellects. We are creatures of a definite species on 
this planet, and this shapes our values (Midgley, 1979, p. xxii). 
 

Midgley concludes: 
 
If we say something is good or bad for human beings, we must take our 
species’s actual needs and wants as facts, as something given. And the 
same would be true if we were speaking of any other species…. Moreo-
ver, our basic repertoire of wants is given …. We are not free to create 
or annihilate wants, either by private invention or by culture. Inventions 
and cultures group, reflect, guide, channel, and develop wants; they do 
not actually produce them. Thus if twentieth-century people want super-
sonic planes, they do so because of wants that they have in common 
with Eskimos and Bushmen … We are innately “programmed” to want 
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and like such things … The question is never which wants to have. It is 
always what to do about conflicts between existing ones (1979, pp. 182–
183). 
 

Midgley is right in stating that feelings, wants, and needs should be taken se-
riously, and that when they conflict, we have to prioritize between them. 
Midgley’s idea that we are innately “programmed” needs clarification. If she 
defends a kind of genetic determinism, she is wrong, but it is possible and 
more reasonable to interpret her in a way that is more in line with modern 
behavioral genetics. All complex behavior is the result of interaction between 
genes and environment (cf. Nordgren, 2003; Parens et al., 2006). Take, for 
example, the parental propensity of caring for biological offspring. This pro-
pensity is of key importance for reproductive success and likely a result of 
evolution. From the perspective of evolution, we therefore have reason to ex-
pect that the subject of parental feelings of care is primarily biological off-
spring. But parental feelings can be extended toward other subjects. Even non-
human species may to a varying extent adopt a young animal of another spe-
cies, although this is rare. This means that human beings may have parental 
feelings both to adopted human beings and to adopted animals, that is, pets. 

I share Midgley’s view on the is/ought issue and on the relevance of 
evolutionary theory for normative ethics. “Is” may be relevant for “ought.” It 
is part of every moral problem situation to take a stand on what the relevant 
facts are. These facts may include characteristics of the specific situation and 
the historical and cultural context. But they may also include the biological 
context. Part of this context is the evolved human nature (cf. Nordgren, 2002). 
My arguments are as follows. 

First, facts about our evolved human nature give us reason why we 
should be moral. Evolution has made us creatures that cannot flourish and 
lead a complete life if we do not act morally. We are social and moral ani-
mals. This is not just a matter of explanation but also of justification, although 
only a weak one. We have deep feelings that we should be moral. We desire 
justice and reciprocity. These feelings justify why we should be moral. Ulti-
mately, we cannot justify rationally that we should be moral. We only feel that 
way.  Psychopaths lack such moral feelings. Therefore we judge them abnor-
mal. No more ultimate reasons can be given (except perhaps religious rea-
sons). It is not possible to convince psychopaths with mere rational arguments 
why they should be moral. If we lack moral feelings, no further justification 
can be given. 

Facts about our evolved human nature may also provide some intersub-
jectivity in ethics (Arnhart, 1998, pp. 1–13, 29–49). Nearly all human beings 
share some moral feelings and desires. This does not mean that they may not 
construct moral rules that may differ. On the contrary, the ways of balancing 
the moral feelings and desires may differ from one cultural context to another. 
No universal moral rules can be found, but (nearly) universal moral impulses 
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appear to exist (Wilson, 1993, p. 18). These moral impulses make intersubjec-
tivity possible to some extent. 

Moreover, facts about our evolved human nature may provide content to 
our fundamental moral values. They inform our fundamental values by clari-
fying basic needs and desires. However—as indicated above—we cannot 
simply “read off” fundamental values from facts about human nature. As 
Janet Radcliffe Richards points out, “reading off” presumes a harmonious 
view of nature, which is inadequate after Darwin (Radcliffe Richards, 2000, 
pp. 246–247). No human “essence” exists, only more or less frequent charac-
teristics. As stressed by Midgley, we have a bundle of innate tendencies and 
desires, and they may be in conflict with each other (Midgley, 1979, p. 183). 
This means that we cannot “derive” moral conclusions from statements about 
desires and inclinations in the sense of logical entailment. We have to justify 
the bridging of the is/ought gap by means of a value judgment based on prac-
tical wisdom. The evolved human nature should be affirmed, but not com-
pletely, neither should it be curbed completely. We must come to a wise bal-
ancing in each particular situation. 

Furthermore, facts about our evolved human nature inform us when we 
are to implement our fundamental values by highlighting ethically unaccept-
able tendencies that we should counteract and difficult situations in which 
these tendencies might overwhelm us and which we should avoid (cf. Alcock, 
2001, pp. 189–215). 

Facts about our evolved human nature may also inform us when we are 
to implement our fundamental values by helping us develop ethical proposals 
that are practically feasible (Petrinovich, 1998, p. 38). “Ought” implies “can.” 
If we do not take human nature into consideration, we run the risk that our 
proposals will not have any impact on the majority of people. A few individu-
als may accept our views, but they would appear too extreme or irrelevant to 
most people. Even those individuals that accept these views may find it diffi-
cult to keep them over an extended period of time. Our ethical proposals must 
be psychologically realistic. This is especially important in social ethics. 

Finally, what does a reference to evolution add to the argument from so-
cial bonding? Midgley is not quite clear on this point. However, she makes a 
distinction between properties that are the result of cultural influences and 
those that are the result of evolution. The preference for our species is not 
“like race-prejudice, a product of culture. It is found in all human cultures, 
and in cases of real competition it tends to operate very strongly” (Midgley, 
1983, p. 104). In other words, our speciesist propensities are very difficult—if 
not practically impossible—to get rid of, since they are the result of evolution 
rather than cultural influences. They are part of who we are. We are not ab-
stract intellects but creatures of flesh and blood that are the results of millions 
of years of evolution. We have to accept speciesist propensities as a fact of 
human nature precisely because of their evolutionary background. But they 
are not the only propensities that are the result of evolution. Also other pro-
pensities exist, tending in another direction, namely propensities for sympathy 
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for animals and justice for animals. As already mentioned, these evolutionary 
tendencies may be in conflict, and it requires wisdom to balance them in con-
crete cases. Thus, a reference to evolution can add only weak support to the 
argument from social bonding.  

Let me also briefly comment on Midgley’s statement that race-prejudice 
is a product of culture. We do not know this for sure. It might be possible that 
such prejudice, one way or another, has evolutionary roots. But even if this 
were the case, that would not mean that it should be accepted. We have also 
an inborn sense of justice, and this sense would have us reject this prejudice. 
As already pointed out, we have a bundle of innate tendencies, and these may 
be in conflict with each other. And it is possible to give priority to our chil-
dren over strangers—in most cases of conflict—without accepting race-
prejudice. 

With these considerations in mind, we can draw the conclusion that it is 
possible to bridge the gap between “is” and “ought,” although it requires wis-
dom to do so. The bridging of the is/ought gap is not primarily a matter of 
formal validity but of substantial soundness (cf. Toulmin, 1958, pp. 94–145). 
The real problem is not whether it is logically possible to derive an “ought”-
statement from an “is”-statement. This would formally require another state-
ment—for example, “If ‘is’, so ‘ought’”—functioning as a bridge between 
these two statements. The real problem concerns which “is”-statements are 
relevant for which “ought”-statements in which contexts, and this is a matter 
of judgment rather than formal logic. As I interpret Midgley, it is not always 
justified to build a bridge between the statement “It is part of our evolved hu-
man nature to feel stronger moral obligations to human beings than to ani-
mals” and the conclusion “We should accept that we have feelings of stronger 
moral obligations to human beings than to animals and we should act accord-
ingly.” We can draw that conclusion in many cases, but not always. It may 
sometimes be reasonable to let our feelings of sympathy with animals and of 
interspecies justice have more weight. Conflicts between innate tendencies 
often occur. Not everything in human nature is always acceptable. This is why 
wisdom is necessary to achieve a reasonable balance. 

How is all this relevant to animal experimentation? Facts about our 
evolved human nature may inform our ethical views on animal experimenta-
tion. Feelings of social bonding with human beings may be referred to in or-
der to support the ethical view that we have stronger moral obligations to hu-
man beings than to animals, leading to a weak normative speciesism. Feelings 
of sympathy and social bonding with animals may be referred to in order to 
support the ethical view that we should care for animals, leading to an obliga-
tion of interspecies justice. However, weak normative speciesism and inter-
species justice may sometimes be in conflict. Animal experimentation in-
volves such a conflict. Practical wisdom is required to balance it. The out-
come of such balancing will probably be that vital human research interests 
outweigh animal harm. Sometimes, however, animal harm may outweigh hu-
man research interests. In this way, we may develop a psychologically realis-
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tic social ethic of animal experimentation on the basis of facts about our 
evolved human nature. 

 
 

8. Strengths and Weaknesses of the Five Prototypes 

As is obvious from this discussion, I agree with Midgley on four basic 
presumptions.  
 

(1)  Not only intrinsic properties but also relational ones may be ethi-
cally relevant.  

(2)  Feelings are important alongside reason in ethical deliberation.  
(3)  Impartiality and special obligations are to be balanced. 
(4)  It may be acceptable to argue from “is” to “ought.”  

 
Given these presumptions, let me briefly assess the strengths and weaknesses 
of the five prototypes.  

A strong aspect of Carruthers’s (1992) view is that it takes seriously the 
common moral intuition that we have stronger moral obligations to human 
beings than to animals. A weakness is that he is categorical on this and does 
not accept that we have direct duties to animals, and he is obviously wrong in 
his tentative denial of animal consciousness (see Chaper 5). 

Cohen (1994)—together with Carruthers—is partly correct in criticizing 
Regan’s view that animals have rights, but he does not acknowledge the pos-
sibility of distinguishing rights in a strong sense from rights in a weak sense. 
It is probably not possible to attribute rights in the strong sense—as correlates 
to having duties—to animals, although they may be attributed rights in the 
weak sense—without being correlates to having duties. A strength compared 
to Carruthers is that Cohen maintains that we have direct duties to sentient 
animals and that we should always try to minimize their suffering. A weak-
ness with Cohen is that he does not acknowledge that some animal experi-
ments should not be carried out at all because the cost for the animals is too 
high. 

A strength of Regan’s (1983) view is that he acknowledges the inherent 
value of animals and attempts to counteract injustice to animals by stressing 
animal rights. This means that the burden of proof lies on those who want to 
carry out animal experimentation. A weakness is that he is not prepared to 
balance animal rights and expected human benefit in such experimentation. 
He is also too pessimistic about the benefits of animal experimentation. 

Singer (1993a; 1995) is correct in taking animal suffering very seriously, 
but he is wrong in his categorical criticism of speciesism. A weak normative 
speciesism might be ethically acceptable. He is also wrong in his very nega-
tive view of most animal experimentation. 

Midgley’s (1983) view encompasses all the strong aspects of the other 
views, while avoiding the weaknesses. She takes the moral intuition seriously 
that we have strong obligations to animals—as Singer and Regan do—but she 



 The Case for “Weak Human Priority” 69 

does so less radically. She accepts the moral intuition—stressed by Carruthers 
and Cohen—that we have stronger moral obligations to human beings than to 
animals, but does so less categorically. We commonly—but not always—have 
stronger obligations to human beings than to animals. Not all animal experi-
ments are acceptable. We have to balance expected human benefit and animal 
suffering on a case-by-case basis. 

 
 

9. Proposal: Weak Human Priority 

Given the discussion of basic presumptions and the above assessment of 
strengths and weaknesses of the prototypes, it should have become quite ob-
vious that I come close to Midgley’s weak human priority prototype. How-
ever, important differences exist. Below I will give a more developed argu-
ment for the weak human priority view as a general position. I will also clarify 
in which respects my version of this view differs from Midgley’s and also 
give reasons for why my version is preferable. 
 

A. Animal Experiments Are Wrong, Unless … 

The starting point of my version of the weak human priority position is that 
experimentation that inflicts harm on animals is prima facie wrong. This is not 
explicitly maintained by Midgley, although it is compatible with her view. 
Animal experiments are ethically unacceptable, unless certain special consid-
erations suggest the opposite. 

Three different arguments suggest why animal experimentation is prima 
facie wrong. They are all non-relational and take some aspects of Singer’s and 
Regan’s main points seriously. 

The first argument is the argument from infliction of animal pain. This 
argument takes animal sentience seriously. Singer is correct in stressing this 
aspect. However, in my version the argument does not imply that all or almost 
all animal experiments are wrong. Instead it suggests that if we do not have 
strong special reasons, we should not carry out experiments that inflict pain on 
animals. In addition, the argument suggests that an experiment that involves 
more animal pain is worse than one that involves less. 

A second argument is the argument from violation of animal integrity. 
This argument is closely related to—but not identical with—Regan’s argu-
ment from the inherent value of animals. The word “integrity” derives from 
the Latin word integritas, which means “untouchedness, wholeness.” Viola-
tion of integrity is a metaphor that illustrates how something that is an un-
touched whole is touched and thereby broken into pieces. A clarifying analy-
sis of the concept of animal integrity has been made by Bart Rutgers and Rob-
ert Heeger. They argue that in a state of integrity the following three elements 
must be present: 
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(1)  the wholeness and completeness of the individual animal, 
(2)  the species-specific balance of the creature, 
(3)  the animal’s capacity to maintain itself independently in an envi-

ronment suitable for the species (Rutgers and Heeger, 1999; Hee-
ger 1997). 

  
Animal experimentation may imply a violation of animal integrity in all these 
respects. This is especially clear when animals are used as disease models or 
when toxic substances are tested on them. In both cases, the balance of the 
animals is disturbed and their ability to maintain themselves is reduced. 
Moreover, killing—at the end of the experiment—is a violation of animal 
integrity, since the whole is completely broken into pieces and ceases to exist. 

My version of this argument is non-categorical. Animal experiments are 
ethically unacceptable, unless special considerations carry more weight. Ani-
mal integrity suggests that the burden of proof lies with those who want to 
carry out animal experimentation. The violation of integrity represents a cost 
to be taken into account in any ethical balancing regarding animal experimen-
tation in addition to the pain that is inflicted. Not only animals that are sub-
jects-of-a-life have integrity in this sense, but also less developed animals. 
According to my version of the argument, the cost is higher when a more de-
veloped animal’s integrity is violated. Its organismic integration is more com-
plex. 

A third argument is the argument from interspecies justice, and it is 
based on the first two arguments. It stresses that it is unjust to harm animals in 
order to do good to human beings. The harm can be conceptualized in terms 
of pain (in line with the first argument) or in terms of violation of integrity (in 
line with the second argument). Justice appeals to impartiality and speaks 
against favoring our species at the expense of another. In my version, the ar-
gument is non-categorical. It sets some limits for the human use of animals in 
experiments. Animal experiments should not be carried out, unless we have 
special reasons to do so. 
 

B. The Argument from Species Care 

Thus, we have three strong reasons to consider animal experimentation prima 
facie wrong. Animal experimentation is wrong unless certain conditions are 
satisfied. So, under what conditions is animal experimentation acceptable? We 
have seen that Midgley’s argument for weak human priority is relational and 
that it stresses the ethical relevance of the social bonding between human be-
ings. It is still not quite clear in what way and to what extent social bonding 
justifies animal experimentation. In order to clarify this, I would like to refer 
to an article by Jennifer Welchman. She discusses ethical aspects of 
xenotransplantation, but I will explore the implications of this type of argu-
ment for animal experimentation in general (Welchman, 2003). 
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Welchman distinguishes two different relational arguments for prioritiz-
ing human beings over animals, the argument from species loyalty and the 
argument from species solidarity.  

As an example of an argument from species loyalty, Welchman quotes 
Stephen Post who maintains that 

 
our species kinship is a family-like phenomenon creating special obliga-
tions of beneficence that take precedence over our obligation to mem-
bers of other species (Post 1993, p. 295). 
  

He also points out: 
 
While justice requires stricter impartiality, obligations of beneficence al-
low for considerable partiality. One can accept the idea that we should 
extend our beneficence to humans before nonhumans because of our 
species loyalty, but deny that this … allows us the liberty to inflict cru-
elty on animals (Post, 1993, p. 295). 
 

Welchman criticizes Post’s notion of species loyalty. Loyalty is based on 
common social activities and we do not stand in such a close relation to our 
species as a whole (Welchman, 2003).   

As an alternative, Welchman suggests an argument from species solidar-
ity. Solidarity does not imply that we know all those that we feel solidarity 
with. Therefore, a reference to solidarity is preferable to a reference to loyalty 
when applied to the human species (Welchman, 2003). She states: 

 
Thus an animal’s innocence of any direct threat to human life does not 
entail that a human must treat its interests impartially with the interests 
of those with whom she is in solidarity (i.e., human beings), if those in-
terests conflict (Welchman, 2003, p. 251). 
 

She concludes: 
 
Human solidarity can, in certain circumstances, morally justify deci-
sions to use animals rather than fetal or mentally disabled humans as 
sources of organs for other humans. However, the argument I have con-
sidered does not support the further claim that people in general or bio-
medical researchers in particular have an obligation to harm animals in 
order to assist persons. Appeals to human solidarity are, after all, only a 
special case of appeals to the right of self-defense (Welchman, 2003, p. 
253). 
 

Several things should be noted here. First, solidarity suggests a common en-
emy, even if we do not know everybody that is threatened by this enemy. 
However, our enemies are not the animals but different life-threatening dis-
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eases. Second, Welchman is defending the use of animal organs for 
xenotransplantation, not animal experimentation in general. Third, she be-
lieves that using animal organs for xenotransplantation is acceptable only for 
saving lives, not for treating conditions that are not life-threatening. 

I agree with Welchman that the argument from species solidarity is pref-
erable to the argument from species loyalty, but I think that an even better 
metaphorical framing exists, namely species care. The notion of care has a 
more open scope than loyalty, since it does not require that you know all those 
that you care for. But it is still more family-like than solidarity, since the pro-
totype of care is the care for our children. More than others Hans Jonas has 
stressed the parent-child relation as the “archetype of responsibility” (Jonas, 
1984, pp. 130–135). The clearest example of responsibility concerns 

 
the newborn, whose mere breathing uncontradictably addresses an ought 
to the world around, namely, to take care of him (Jonas, 1984, p. 131).  
 

The force of parents’ commitment to their children’s health and welfare is 
typically extremely strong. Most parents would be prepared to do almost any-
thing to help their children if they get a disease, in particular if it is life-
threatening. In the argument from species care, this care for our children is 
extended to the whole human species, from our children to all children, and 
from our family to “the human family.” The reference to “our children” (in 
the literal sense) in this argument has an obvious limitation. If our children 
have already got a disease or will get a disease quite soon, a new cure or 
treatment may not be available in time to help them, despite intensive research 
on animals and human beings. It commonly takes 10 to 15 years to develop a 
pharmaceutical drug, and then the time for basic research is not included. This 
means that the argument as far as it refers to “our children” primarily points 
out a prototype of care that should be extended to the whole patient group, 
that is, to all children and/or adults sharing this particular disease or condition. 

Care for our children, whether biological or adopted, for all children, 
and for the whole human species justifies that we, on certain conditions, carry 
out experiments on animals as an important step in the development of medi-
cal treatments for life-threatening diseases. But I also argue that species care 
justifies animal experiments aiming at finding treatments for conditions that 
are not life-threatening but involve severe or moderate pain or suffering, in-
cluding experiments within basic research providing the basis for such devel-
opment of medical treatments. At this point, I differ from Welchman.  

For the sake of clarity, let me also stress again the distinctions by Brody 
mentioned earlier. He distinguishes the question “Why should the interests of 
my children count more than do those of others?” from the question “Why 
should the interests of my children count more for me (my italics) than do 
those of others?” While the former has no answer, the latter has. Moreover, he 
distinguishes the question “Why should the interests of humans count more 
than do those of animals?” from the question “Why should the interests of 
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humans count more for human beings (my italics) than do those of animals?” 
Also in this case the former question has no answer, while the latter has 
(Brody, 2001, pp. 143–144). My answer to the two answerable questions is 
that we have special responsibilities due to special relations. The interests of 
our children should count more for us than those of others, because it is our 
parental moral responsibility to care more for them. And the interests of hu-
man beings should count more for human beings than those of animals, be-
cause it is our human moral responsibility to care more for them. Not caring 
more for our children and for our species would be irresponsible (for an 
analysis of the concept of responsibility, see Nordgren, 2001).  
 

C. Objection and Response 

However, the problem is how far this argument from species care takes us. A 
serious objection is that it is one thing to prioritize human beings over animals 
in doing good; it is quite another to harm animals in order to do good to hu-
man beings (Bernstein, 2004; Zamir, 2006; Zamir, 2007). Midgley and Brody 
do not explicitly recognize this distinction, although they think that it is ethi-
cally acceptable to harm animals in experiments in order to do good to human 
beings, at least to some extent. This is implied in their idea of partial discount-
ing of animal interests. Tzachi Zamir, however, uses this distinction in an ob-
jection to this kind of an argument in favor of animal experimentation. He 
accepts the kind of speciesism that implies that we give human beings priority 
over animals in doing good, but objects to the kind of speciesism that involves 
harming animals in order to help human beings. As support for this, he refers 
to the analogy of helping citizens of our country before helping citizens of 
other countries. He finds this acceptable, but stresses that it is commonly 
agreed that helping citizens of our country by harming citizens of other coun-
tries is wrong (Zamir, 2006). 

My response to this objection focuses on the prototype of care, namely 
the care for our children. If my child has a serious disease and I could possibly 
help her by inflicting minor or moderate pain on mice or rats—the prototypes 
of laboratory animals—this would be ethically acceptable. The moral respon-
sibility of caring for my child outweighs the responsibility of not inflicting 
minor or moderate pain on mice or rats. This is not at all like harming citizens 
of other countries, as in Zamir’s analogy. A fundamental disanalogy exists 
between harming mice and rats in experiments and harming citizens in other 
countries. The difference is that our relations to human beings differ from our 
relations to mice and rats. This relational difference confers different obliga-
tions to human beings compared to mice and rats. We should not harm human 
beings in other countries precisely because we stand in a human-to-human 
relation to them. We might, however, to some extent harm mice and rats be-
cause we do not stand in a human-to-human relation to them. 

Zamir may be right that it is not possible to provide an analogy from the 
human context showing that it might be acceptable, in certain circumstances, 
to harm others in order to do good to those more closely related. However, I 
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question the premise of this argument, namely that it is necessary to provide 
such an analogy in order to justify animal experimentation involving harm to 
animals. This might not be necessary. As the prototype of care—the care for 
our children—indicates, human-to-human relations might be special and im-
possible to provide any analogy for. 
 

D. Balancing Species Care and Interspecies Justice 

The argument from species care is not an argument for the ethical acceptabil-
ity of all animal experiments (strong human priority), but only for some (weak 
human priority). The reason is that species care (a partial obligation) needs to 
be balanced against interspecies justice (an impartial obligation). This sets a 
limit for the use of animals in experimentation: an animal experiment is not 
ethically acceptable if the expected human benefit of the experiment is very 
low and the expected animal harm is severe. This implies that the long-term 
goal should be to stop carrying out animal experiments, and that we need to 
do much more do find non-animal alternatives. At present and for the foresee-
able future, however, it would be ethically irresponsible to stop carrying out 
animal experiments. The care for our children and other human beings re-
quires that we continue doing at least some animal experimentation. 
 

E. Conditions 

We have seen that experiments that inflict harm on animals are prima facie 
wrong. They should not be carried out, unless certain conditions are satisfied. 
Conversely, an animal experiment is ethically acceptable if these conditions 
are satisfied. The conditions are as follows. 
 

(1)  The purpose of the experiment is of vital human interest. 
(2)  The experiment is likely to be of human benefit. 
(3)  No non-animal alternatives are available in attaining the purpose of 

the experiment. 
(4)  The number of animals used is kept as low as possible given the 

purpose of the experiment. 
(5)  The experiment involves animals with as low a degree of sentience 

as possible given the purpose of the experiment.  
(6)  The experiment inflicts as little harm on the animals as possible 

given the purpose of the experiment. 
(7)  The harm that is inflicted on the animals is outweighed by the ex-

pected human benefit. 
 
The first condition concerns the scientific purpose. The problem is which pur-
poses are important enough to outweigh animal harm. The purpose of devel-
oping medical treatments for life-threatening diseases is a prototypical case, 
but also the purpose of finding treatments for conditions that are not life-
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threatening but involve severe or moderate pain or suffering. I would also 
include the purpose of providing a scientific basis for the development of 
medical treatments through basic research. 

The second condition is that the human benefit that can be expected 
from carrying out the experiment has some likelihood. To make a judgment of 
the likelihood of benefit of a particular experiment is, however, quite difficult. 
In Chapter Five, I will clarify this problem and also provide a couple of sug-
gestions on how to handle it.   

Conditions (3)–(6) correspond to the 3Rs—replacement, reduction, and 
refinement—suggested by W. H. S. Russell and R. L. Burch (1992). The third 
condition corresponds to replacement, the fourth to reduction, and the fifth 
and sixth to refinement. In Chapter Four, I will discuss the 3Rs in more detail. 
I interpret the 3Rs, not only as goals to strive for, but as conditions that must 
be satisfied, and I view them as ethical conditions, although they are not pre-
sented as such in the book by Russell and Burch. 

The third condition is that the animal experiment is necessary in the 
sense that no alternative non-animal methods exist for obtaining the scientific 
knowledge needed for developing the medical treatment in question. This 
means that the scientific value of animal experimentation is an extremely im-
portant issue. It becomes crucial to establish that it is possible to extrapolate 
results from animal experiments to human beings. Most people would proba-
bly agree in principle that to the extent animal experiments can be expected to 
contribute to the development of medical treatments these experiments are 
ethically acceptable, although some would argue that this is never the case or 
only very seldom (cf. Regan and Singer, respectively). For my argument it 
will therefore be crucial to show the scientific value of animal experimenta-
tion. I will take up this task in Chapter Four. Midgley is not clear on this 
point, and this issue is in need of further elaboration. 

The fourth condition is also vital. Since we have the prima facie duty not 
to inflict pain or violate the integrity of animals, we should use as few animals 
as possible, given the scientific requirements. 

It is especially important to note the fifth condition, which concerns 
animal species. The argument from species care does not justify that we carry 
out experiments on any species. We should experiment on animals with as 
low a level of sentience as possible given the scientific question we are trying 
to answer. This means that with regard to mammals primarily mice and rats 
are to be used, and never or almost never apes.  

The sixth condition also requires an explanation. Certain limits exist re-
garding the degree of harm we can inflict on laboratory animals in order to 
help members of our human species. These limits are related to the balancing 
pointed out in the seventh condition. But what is harm? One aspect is pain and 
suffering. This is related to the concept of animal welfare. In animal experi-
mentation, harm in this sense may range from minor to moderate and even 
severe. Another aspect of harm is violation of integrity. As mentioned above, 
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being killed—even immediately and without pain—would be an example of 
harm in this sense.  

The seventh condition concerns balancing of expected animal harm and 
expected human benefit. The expected human benefit must outweigh the ex-
pected animal harm. If the expected human benefit is very low and the ex-
pected animal harm is very severe, then the experiment should not be carried 
out. If, on the other hand, the expected human benefit is very high and the 
expected animal harm is minor, then the experiment is ethically acceptable. In 
between these two extremes, there may be difficult cases that require serious 
ethical deliberation. It is a very difficult problem exactly where to draw the 
line. What about experiments in which the expected human benefit is only 
moderate and the animal pain is moderate? In Chapter Five, I will discuss 
ethical balancing in more detail and also propose a simple matrix model for 
practical use. 
 

F. Practical Implications 

What would be the consequences in practice if this ethical view on animal 
experimentation—the weak human priority position—were to be imple-
mented? The special obligations to our children and other human beings to 
find medical treatments can be expected to commonly—but not always—
outweigh our obligations to animals. The likely result would be quite similar 
to the present-day assessments by animal welfare agencies and committees in 
some countries. The policy would probably be more restrictive than the poli-
cies of the United States and even the European Union, but more in line with, 
for example, the policy of my own country, Sweden (see the first section of 
this chapter). It would be more critical to animal experimentation than the 
pharmaceutical industry and many researchers but still more positive than 
many animal ethicists such as Regan, Singer, and Zamir. In addition, the weak 
human priority position would suggest that much more should be done to find 
non-animal alternatives than we see today. 
 
 

10. Differences Compared to Midgley’s Version 

I will now summarize the main differences between my version of weak hu-
man priority and Midgley’s. 
 

A. Interspecies Justice and Species Care 

As we have seen, I stress—in contrast to Midgley—that animal experimenta-
tion is prima facie wrong. It is not ethically justified, unless certain special 
considerations suggest the opposite. Moreover, my version of the social bond-
ing argument is more developed than Midgley’s and takes into account recent 
criticism. 
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B. Moral Imagination    

Midgley emphasizes that reason and feeling are complementary in ethics. This 
is good, but one aspect is lacking, namely moral imagination. This holds true 
also of the academic debate on ethics in general, which has focused on logical 
reasoning rather than moral imagination. In my view, moral imagination is 
crucial in developing a well-considered normative ethics. It is also crucial for 
the ethics of animal experimentation. Below I will clarify what moral imagi-
nation is and what it implies. 
 

C. Imaginative Casuistry 

We have seen that Midgley shows a casuistic and pluralistic tendency, al-
though she does not label her view as casuistic. She merely stresses that a 
balancing of a plurality of values should be made on a case-by-case basis. I 
have elsewhere developed and explicitly defended a casuistic view that I call 
“imaginative casuistry” (see Nordgren, 1998; Nordgren, 2001, pp. 15–49). 
The designation is due to the focus on moral imagination, mentioned above. 
Below I will present this view in more detail. 

Let me clarify that a casuistic approach does not exclude ethical princi-
ples or rules. What is crucial is that these are ultimately not justified deduc-
tively from a more general ethical theory but inductively from paradigmatic or 
prototypical cases (see below). 

Let me also point out that it is quite possible to combine a focus on pub-
lic policy with a casuistic approach (cf. Nordgren, 2001, pp. 33–37). The plu-
rality of values expressed in a particular public policy or legal regulation can 
be viewed as a starting-point, but they must always be balanced from case to 
case. This holds true in particular for the assessment of animal experiments. 

 
D. The Scientific Value of Animal Experimentation 

My argument in favor of a weak human priority position on animal experi-
mentation makes the scientific value of animal experimentation an extremely 
important issue. It becomes crucial to establish that it is possible to extrapolate 
results from animal experiments to human beings. Midgley is not clear on this 
point. In the next chapter, I will discuss this issue fairly extensively. 
 

E. A Comprehensive View of Animal Welfare 

Midgley does not explicitly discuss the concept of animal welfare, but appears 
to understand it primarily in terms of feelings of pleasure (and poor welfare in 
terms of pain and suffering) or in terms of interests (Midgley, 1983, p. 96). 
Feeling well is an important aspect of animal welfare, but there might also be 
other aspects. An intensive discussion is going on in animal welfare science 
about the concept of animal welfare. In addition to feeling-based conceptions, 
there have also been suggested function-based conceptions and conceptions in 



78 FOR OUR CHILDREN  

terms of natural living. Some commentators suggest a combination of such 
conceptions. In Chapter Five, I will propose a comprehensive approach to 
animal welfare and discuss conceptual and ethical problems that this approach 
raises. I will also discuss animal welfare with a special focus on animal ex-
perimentation. 
 

F. Ethical Balancing 

Midgley stresses the aspect of balancing, but she does not clarify in more de-
tail what it implies. Ethical balancing is central to the weak human priority 
prototype. In assessing an animal experiment, the expected human benefit and 
expected animal harm are to be balanced against each other. Balancing is also 
central to imaginative casuistry more generally. In Chapter Five, I will discuss 
different methods of balancing and also suggest a particular method to be used 
in the assessment of animal experiments in the public sphere. 
 
 

11. Moral Imagination and Imaginative Casuistry 

After this presentation of my version of the weak human priority position and 
my arguments, I will elaborate on some key aspects of this position in more 
detail. 

Let me start by explicating my general ethical theory—imaginative casu-
istry—and in particular the role of moral imagination. 
 

A. Empirical Findings in Cognitive Semantics 

I have argued that empirical findings may be ethically relevant. One important 
finding made by the cognitive linguist Mark Johnson concerns the role of 
moral imagination (Johnson, 1993). Johnson found that in ethical deliberation 
moral imagination rather than formal calculation is used. The reason for this is 
that formal calculation requires literal and well-defined concepts, whereas 
moral concepts are in no way similar to this; they are metaphorical and exhibit 
a prototype structure (Johnson, 1993). Let me explain.  

Above I mentioned the definition of “metaphor” as a concept from one 
domain of experience (the source domain) that is used to structure our under-
standing of another domain (the target domain) (Lakoff and Johnson, 1980; 
Lakoff and Johnson, 1999). Moral concepts such as “rights” and “obligations” 
are also metaphorical. Rights and obligations are basically financial meta-
phors of credit and debt, respectively (Johnson, 1993, pp. 35–50).  

Moral concepts have prototype structure in the sense that they have pro-
totypical instances at the center with non-prototypical instances radiating out 
at different distances. Prototypical cases are those that are clear and accepted 
by most people—in the sense that most people accept that they belong to this 
category—while non-prototypical cases are unclear and disputed—in the 
sense that some people do not accept that they belong to this category (Rosch 
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and Lloyd, 1978; Lakoff and Johnson, 1999; Johnson, 1993, pp. 92, 189–192). 
Take, for example, the concept of coercion. A prototypical instance is the use 
of physical force to make a person do what you want. Some people may want 
to extend the concept also to the use of social pressure, economic pressure, or 
oral persuasion. Different views exist on just how far the concept of coercion 
should be extended. 

Moral imagination can be defined as the ability to envisage alternative 
perspectives and arguments, to empathize with those affected by our actions, 
and to use moral metaphors and extend them to non-prototypical cases with 
discretion (cf. Johnson, 1993, pp. 198–203). Moral imagination prompts us to 
ask questions like: What metaphors should we use? How far should concepts 
be extended? With whom should we empathize? These questions can be an-
swered only with the use of moral imagination; logical reasoning is not suffi-
cient.  

 
B. A Normative Approach Based on the Empirical Findings: Imaginative 

Casuistry 

On the basis of Johnson’s empirical findings, I have elsewhere developed an 
approach that I call “imaginative casuistry.” Its key characteristics are moral 
imagination, a plurality of values and norms, and case-by-case balancing 
(Nordgren, 1998; Nordgren, 2001, pp. 15–49). 

Let me explain in more detail what imaginative casuistry implies and 
what it does not imply. Imaginative casuistry provides a method of justifica-
tion. Prototypical cases give content to ethical principles and provide their 
ultimate justification. The method is basically inductive (bottom-up). This 
does not mean that in everyday moral reasoning we always or even commonly 
go from particulars to general principles. It might very well be the opposite. 
Frequency and ultimate justification are two different things (cf. Winkler, 
1993, pp. 361–362). We frequently use rules of thumb in practical decision-
making, but ultimately these rules of thumb get their meaning and justification 
from prototypical cases. The prototypical cases provide the interpretation, 
scope of application, and relative weight of the rules of thumb (Nordgren, 
2001, pp. 34–37). This means that the method of justification of imaginative 
casuistry differs from deductive approaches (top-down from theories or prin-
ciples to particular cases) and coherentist approaches (for example, the reflec-
tive equilibrium defended by authors like Rawls (1971) and Daniels (1979); 
see also Beauchamp and Childress in their latest edition of Principles of 
Biomedical Ethics (2009, pp. 381–387). 

Imaginative casuistry is not a view that provides clear-cut answers to 
difficult ethical questions. It is a view that takes seriously the complexity of 
ethical problems. In doing so it acknowledges a plurality of legitimate moral 
appeals, a plurality of values and norms (cf. Brody 1998; Strong 1997). This 
distinguishes it from approaches that are single-valued, that is, approaches 
that include only one single basic value or norm and derive secondary values 
or norms from this single value or norm. 
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The reason imaginative casuistry has this pluralistic character is the fact 
that it takes moral imagination as its methodological starting point. Using our 
moral imagination means envisioning several alternative ethical perspectives, 
and recognizing their valid points and their weaknesses with regard to their 
application to particular cases. We see something valid in many different ethi-
cal approaches such as utilitarianism, Kantianism, rights-based ethics, com-
munitarian ethics, virtue ethics, and relational ethics. These approaches fail 
because they focus on only one of many legitimate moral appeals. Therefore, 
the legitimacy of each approach is limited. This explains why ethical prob-
lems have the character of balancing moral appeals, which in themselves are 
completely legitimate but may be in conflict with each other in particular 
cases. Many moral appeals are valid prima facie, but we have to determine in 
particular cases which one is actually valid. 

Let me give a few examples of values and norms acknowledged prima 
facie by imaginative casuistry. By “value” I mean a good state of affairs. By 
“norm” I mean a principle or rule prescribing an action or type of action. Val-
ues and norms are often closely related in that a norm may prescribe that a 
value should be realized by an action or type of action. In human ethics—that 
is, ethics regarding how to act toward other human beings—important val-
ues/norms are respect for human dignity, respect for autonomy, individual 
rights, non-maleficence, beneficence, utility, justice, solidarity, precaution, 
virtues such as sympathy, and obligations based on special relations, for ex-
ample, care for our children. The interpretation, scope of application, and rela-
tive weight of these values/norms may vary. Take the example of abortion. 
Differences in these respects with regard to the principle of respect for human 
dignity may lead to a variety of different views. 

Conflicts between different values/norms are to be expected from the 
perspective of imaginative casuistry. These conflicts necessitate ethical bal-
ancing. In contrast to some pluralistic approaches, which imply a lexical bal-
ancing, that is, a hierarchical ranking always to be followed, imaginative casu-
istry implies a contextual balancing, that is, a balancing from case to case de-
pending on the particularities of each case (cf. Strong, 1997). 

 
C. Arguments, Objections, and Responses 

Let me summarize the two main arguments in favor of imaginative casuistry. 
One argument is that imaginative casuistry takes the empirical findings of 
cognitive semantics seriously, which is not the case with the other approaches, 
at least not in their traditional versions. If metaphors are abundant in moral 
reasoning, if basic moral concepts have prototype structure, and if moral 
imagination rather than formal logic is central in moral deliberation, then 
these empirical findings should be acknowledged explicitly and incorporated 
also into a normative ethical framework (cf. Nordgren, 2001). 

Another argument is that each of a plurality of moral appeals appears in-
tuitively acceptable. Above I have given several examples of values and 
norms in human ethics and animal ethics that most people probably accept in 
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one way or another. Imaginative casuistry takes the ethical experiences and 
insights of each approach seriously and attempts to include all these different 
values and norms; hence, its pluralistic character. 

I will also briefly respond to some possible objections to imaginative 
casuistry. One objection is that it is theoretically unsatisfying. Values and 
norms have to be related in a coherent way, preferably by reducing the num-
ber of basic values and norms from which other values and norms may be 
derived and by avoiding or at least reducing conflicts between these basic 
values and norms. A response to this objection is that far from being theoreti-
cally unsatisfying, it is instead a theoretical strength of imaginative casuistry 
that it accommodates complexity in ethics by allowing a plurality of values 
and norms and by acknowledging conflicts between these values and norms in 
particular contexts. However, the objection is valid to some extent. If possible, 
a simpler theory is preferable to a more complex one, but we should not try to 
achieve simplicity by neglecting complexity. If it is not possible to reduce the 
number of basic values and norms, and if it is not possible to avoid or reduce 
conflicts between these values and norms, we should not try to do it. The re-
sult would be an over-simplified theory. The plurality should be accepted, and 
the conflicts should be resolved by contextual ordering, that is, on a case-by-
case basis. However, it is sometimes desirable and possible to formulate sim-
ple coherent general policies covering several cases or types of cases. Exam-
ples are the Helsinki Declaration (World Medical Association, 1964, with 
later revisions) and UNESCOS’s Universal Declaration on Bioethics and Hu-
man Rights (UNESCO, 2006). Imaginative casuistry does not exclude such 
guidelines, but it recognizes their limitations. They are often too abstract. In 
actual biomedical research, problems often arise in a gray zone not covered by 
the guidelines, requiring a balancing of conflicting values and norms.  

Another objection is that imaginative casuistry runs the risk of being ar-
bitrary. You can defend any position on any issue in this way. The response to 
this is that imaginative casuistry is context-sensitive instead of arbitrary. It is 
precisely this context-sensitivity that many of the traditional ethical ap-
proaches lack. However, the objection is valid to some extent. A risk of arbi-
trariness does exist, and we should always be aware of this risk and try to 
avoid it. Moral imagination offers a “transperspectivity” that helps us in this 
regard (cf. Johnson, 1993, pp. 240–243). Precisely by envisioning many alter-
native perspectives on an issue arbitrariness is avoided. This is not a “God’s-
eye-view” objectivity but a kind of “weak objectivity” that is possible for 
evolved human animals like us. 

A related objection is that by accepting contextual factors imaginative 
casuistry might lead to complete normative relativism. We might end up with 
the conclusion that the deep cultural differences in the world today with re-
gard to ethics should not be eliminated but accepted. Imaginative casuistry 
may help us also in this regard. The option of “transperspectivity” opened up 
by moral imagination makes it possible to understand other cultures, at least to 
some extent. It also makes it possible to find creative ways of establishing an 
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“overlapping consensus” (Rawls, 1993) at the level of global policy, by justi-
fying the same ethical principles or rules from different cultural perspectives. 

My conclusion in this brief discussion is that imaginative casuistry is a 
tenable position (for a more extensive discussion, see Nordgren 1998 and 
2001). Let us investigate its implications for the ethics of animal experimenta-
tion. 

 
 

12. Moral Imagination in Animal Experimentation 

In the ethics of animal experimentation, moral imagination suggests that we 
ask questions about metaphors such as: Is the metaphor of “rights” applicable 
to animals, that is, do animals have rights (Regan, 1983)? Is the metaphor of 
“obligations” applicable in relation to animals, that is, do we have obligations 
to animals? Actually, this aspect of moral imagination was the reason I ana-
lyzed key metaphors of the five ethical prototypes of animal experimentation 
in the beginning of this chapter.  

Moral imagination also forces us to put animal experimentation into a 
broader framework. Which human interests—if any—are vital enough to out-
weigh animal suffering? Can animal interests sometimes outweigh the human 
interest in carrying out animal experiments? What are the benefits of particu-
lar experiments for future patients? To what extent is basic research, involving 
animals, ethically acceptable? What are the social consequences of undertak-
ing versus not undertaking animal experimentation (cf. Nordgren, 2004)? 

Moral imagination prompts us to ask what should be done if our children 
or grandchildren would suffer from this or that disease. This provides the 
proper starting point for ethical deliberation on animal experimentation in 
biomedicine. From this perspective, we can expand the circle and add the 
more general question: what should be done if other human beings suffer from 
this or that disease? 

Moral imagination suggests that we ask how animals would experience 
animal experimentation, whether we should empathize with these animals, 
and what this would imply. An important issue in this context is whether it is 
possible to imagine what it is like to be a laboratory animal. Singer invites us 
to try to “imagine what it is like to be a hen in a battery cage” (Singer, 1994, 
p. 241). This might be possible to some extent, although a risk always exists 
of projecting human perspectives on animals and ending up in anthropomor-
phism. However, the ability to suffer is special. It is not just another character-
istic along with the capacity for language or mathematics. Suffering is no 
doubt ethically relevant, and moral responsibility requires that we empathize 
with suffering animals. 

On the other hand, it is important not to be naive regarding our ability to 
feel what laboratory animals feel (Nuffield Council on Bioethics, 2005, pp. 
62–64). Different species may react differently to the same stimuli. Our moral 
imagination must be based on scientific evidence. We have reasons to believe 
that animals can suffer to the extent that they have a central nervous system 
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and exhibit a behavior that, in human beings, is associated with pain. This 
view is further supported from an evolutionary perspective. Due to evolution, 
great genetic similarities exist between different species. 

It is vital to consider not only the subjective feelings but also the bio-
logical functioning and natural living of the animals (see Chapter Five). 
Whether an animal exhibits weight loss or a reduced ability to move as a re-
sult of an experiment may be ethically relevant, even if the animal does not 
feel pain. Moral imagination may also require that we consider aspects other 
than animal welfare, such as the integrity of animals. 

Moreover, moral imagination may require that we recognize a plurality 
of values regarding animals. Examples are animal welfare, animal integrity, 
and interspecies justice. Regarding animal welfare it is important to note that 
this may not only be understood as a value but also as a scientific concept. I 
will discuss the relation of science and ethics with regard to this concept in 
Chapter Five. 

Finally, a key idea of imaginative casuistry is case-by-case balancing. 
This makes this approach especially appropriate in the ethics of animal ex-
perimentation. In animal experimentation the details of individual experiments 
may be of central importance. For example, the precise purpose of an experi-
ment and the particular animal species to be used has to be taken into consid-
eration. Moral imagination is pivotal in exploring different aspects of an ani-
mal experiment and in carrying out case-specific ethical balancing. 

 



 

 
 
 

 



 

 Four 
 

THE SCIENTIFIC VALUE OF ANIMAL 
EXPERIMENTATION 

 
A key issue in the ethics of animal experimentation concerns the scientific 
value of such experimentation. To what extent can results from animal ex-
periments be extrapolated to human beings? If it is impossible to extrapolate 
the results to human beings, all ethical arguments in favor of animal experi-
mentation for human benefit would be undermined. Animal experimentation 
aiming at human benefit would not be ethically acceptable. It would make 
ethical arguments against animal experimentation for human benefit redun-
dant. But if extrapolation to human beings is possible—at least to some ex-
tent—then the issue changes its character. Each animal experiment has to be 
assessed on its own merit, scientifically with regard to the reliability of ex-
trapolation to human beings and ethically with regard to expected human 
benefit and animal harm. 
 
 
1. Animal Experimentation in Present-Day Basic and Applied Research 

Animal experimentation is at present a central part of basic and applied re-
search. No sharp distinction can be made between basic and applied research, 
but we find prototypical instances of each. Basic research aims at increasing 
knowledge with no practical application in mind. Applied research on the 
other hand aims at the solution of practical problems. An example of basic 
research is research aiming at understanding the fundamental function of the 
cell. A prototypical example of applied research is testing of the safety and 
efficacy of a pharmaceutical drug under development. Basic and applied re-
search are often closely related, however. Basic research may lead to applied 
research and applied research has given rise to basic knowledge. 

In order to give a picture of the use of animals in present-day basic and 
applied research, let me present some statistics. 

In the European Union, reports regarding the number of animals used for 
experimental and other scientific purposes in the Member States are published 
every five years. The most recent report, already referred to in the Introduc-
tion, was published in 2005 and concerns data from 2002 (note that France 
submitted statistics from 2001). The total number of animals used was 10.7 
million. Mice were 51%, 22% were rats, and 3% consisted of other rodents. 
Other mammals amounted to 4%, among them primates to 0.1%. The propor-
tion of fish was 15% and birds 6%. These animals were used for different 
purposes: 35% were used in fundamental biology studies, 31% in research and 
development in human medicine, veterinary medicine, and dentistry, 14% for 
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production and quality control in human medicine and dentistry, and 10% in 
toxicological and other safety evaluation (Commission of the European 
Communities, 2005). 

What characterizes present-day research on animals? Let me give a brief 
overview. In this overview I draw heavily on the excellent presentation by the 
Nuffield Council on Bioethics in its report The Ethics of Research Involving 
Animals from 2005 (pp. 83–184). 
  

A. Basic Research  

Basic research includes a wide range of studies, such as behavioral studies, 
physiological studies, developmental studies, genetic studies, and the devel-
opment of research tools (this section is based on information provided in 
Nuffield Council on Bioethics, 2005, pp. 87–103, 171–172). Some of these 
studies are merely observational, others highly invasive. Some research is 
carried out primarily to increase our knowledge about animals and their be-
havior. Other types of research aim at increasing our understanding of basic 
biological processes. To some extent this basic knowledge may lead to appli-
cations that are of direct human benefit.  

Observational studies on animals in their natural habitat are conducted in 
order to understand, for example, social interactions between animals. Behav-
ioral studies are also carried out in laboratories. In this research for example 
mazes are used to investigate rodent learning and memory.  

Physiological studies may involve surgery or drug treatment. The aim is 
to understand bodily function at the physiological, cellular, or molecular lev-
els. The investigations provide knowledge about the endocrine system, the 
immune system, and the nervous system. This knowledge may also have im-
portant applications for human benefit. For example, studies of graft rejection 
in immunodeficient rodents have been vital in the development of human or-
gan transplantation. 

Animal experimentation has also contributed to our knowledge of the 
human nervous system. For example, monkeys have been used in studies of 
how activity in groups of brain cells in the motor cortex control hand and fin-
ger movements. The aim has been to understand how stroke can impair use of 
the human hand. This kind of research has led to the development of treatment 
to reduce the symptoms of Parkinson’s disease (Kumar et al., 1998; Rodri-
guez-Oroz et al., 2004).  

The study of animal development has contributed to our understanding 
of human development. Embryos from chicken, zebra fish, rodent, and frog 
are used to obtain knowledge about the function of genes in developmental 
processes. Genetically modified mammalian embryos have also been gener-
ated for this purpose. Developmental studies have also been undertaken on 
young and adult animals, in particular in mammals, where major development 
takes place after birth.  

Genetic studies are an increasingly important part of animal research. 
Ever more genetically modified animals are produced in order to obtain 
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knowledge about gene function. As I mentioned in the Introduction, animal 
cloning may also be useful. Examples of potential uses are providing organs 
for xenotransplantation, pharming, production of “copies” of farm or sport 
animals with special traits, and replacement of deceased companion animals.  

Finally, animals are used in the production of research tools such as an-
tibodies, which can be used to identify, quantify or purify a substance. In the 
production of antibodies against a particular antigen, the animal is repeatedly 
immunized with the antigen in combination with an adjuvant, that is, an im-
munostimulant. The antibodies are then harvested from the blood.  

Basic research may sometimes lead to unintended and unexpected medi-
cal applications of great human benefit. One example given in the Nuffield 
report concerns narcolepsy, the cause and nature of which were unknown until 
recently. Two research groups discovered independently a neurotransmitter 
produced by the hypothalamus. Neither of the groups was working on narco-
lepsy. When the gene for the neurotransmitter was knocked-out in mice, the 
mice developed narcolepsy (Sakurai et al., 1998; De Lecea et al., 1998). Later 
another group that studied narcolepsy in dogs discovered a gene coding for a 
membrane receptor for one of two forms of the neurotransmitter (Lin et al., 
1999). On the basis of these findings about narcolepsy in mice and dogs, two 
other groups analyzed the brains of deceased human beings who had suffered 
from narcolepsy. They found that the cells in the hypothalamus producing the 
neurotransmitter were decreased or even absent (Peyron et al., 2000; Than-
nickal et al., 2000). At present it is believed that narcolepsy in human beings 
is caused by autoimmune destruction of these cells. 

 
B. Animals as Disease Models 

Animals are used in the study of human diseases and their causes, and to de-
velop therapies (this section is based on information provided in Nuffield 
Council on Bioethics, 2005, pp. 105–129, 173–174). In vitro methods are also 
used, but many scientists argue that entire animals are necessary in under-
standing the complex and dynamic interactions between molecular, cellular, 
and organ systems. The animals used as disease models can be obtained by 
discovery of spontaneous mutations, selective breeding or genetic modifica-
tion. 

An example is animal models for rheumatoid arthritis, one of the most 
common autoimmune diseases. Rodent models with induced arthritis have 
contributed to the discovery that an immune molecule called TNF plays a cen-
tral role in the inflammatory process. The animals experienced a painful swel-
ling of the paws and damage to the cartilage. Several methods were tested on 
the models. The goal was to neutralize the inflammatory reactions by blocking 
TNF through administration of antibodies. This strategy reduced the inflam-
mation and damage. Clinical trials were undertaken in human beings and 
many people have been treated effectively with this antibody therapy (see 
Vilcek and Feldmann, 2004). 
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Genetically modified animals are increasingly being used as disease 
models. Examples are models for diabetes, deafness, psychiatric disorders, 
neurodegenerative disorders, and cancers.  

In the study of genetic diseases the mouse is especially useful, because it 
has strong genetic similarities with human beings: 99% of genes in mice have 
direct counterparts in human beings. Other species with suitable genomes for 
comparative studies are the zebra fish and the rat.  

Mouse models have made it possible for scientists to study the relation-
ship between mutations and the nature and severity of the disease they cause. 
One example is the glucokinase gene in diabetes (Toye et al., 2004). Another 
example is the mouse model shaker-1 that led to the discovery of a gene caus-
ing hearing loss in both mice and human beings (Gibson et al., 1995). Mouse 
models are also of vital importance for investigating how a disease can pro-
duce varying symptoms in different individuals. Indirect changes, for example 
in protein or hormone levels, may be more suitable therapeutic targets than the 
genes themselves. This has proved to be the case in patients with neurodegen-
erative disorders. 

 
C. Animal Use by the Pharmaceutical Industry 

Animal models play an important role in research and development of new 
drugs (this section is based on information provided in Nuffield Council on 
Bioethics, 2005, pp. 131–151, 175–176). Relatively small numbers of animals 
are used in the early stages of drug development. Many of them are geneti-
cally modified mice. They are used to investigate whether, for example, spe-
cific receptors might respond to chemical substances that can be developed 
into new medicines. Animal models can also be used to test how human be-
ings affected by a disorder react to different chemical compounds. 

Relatively high numbers of animals are used in the process of character-
izing promising candidate medicines. Before a potential drug is tested in clini-
cal trials, it must be ensured that it exhibits an acceptable balance of safety 
and efficacy. This usually requires data from animal tests. Even when a medi-
cine is in clinical trial, animal tests may continue to be undertaken. For some 
compounds such as vaccines, animal testing is required for each batch that is 
produced, to ensure safety and efficacy. 

Research and development of a new pharmaceutical drug takes com-
monly about 10–15 years. Let us take a closer look at the process.  

In the first stage of the process, useful targets are identified. These can 
be disease-related genes or proteins that function as receptors for active mole-
cules of new medicines. In the second stage, possible medicines are identified. 
In both stages findings from basic research are applied. Of central importance 
are new automated technologies. Compounds that might interact with the tar-
gets are subjected to high-throughput screening, that is, automated testing. 
Starting from hundreds of thousands of compounds, the end-result of the 
screening may be around 1,000 compounds. The molecules are screened 
against animals, animal tissues, and cloned human receptors. Only a few ani-
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mals are used. Animal tissues are used for some tests. Cloned human recep-
tors are preferred. 

In the next two stages, the pharmacological properties of potential medi-
cines are investigated. The third stage is characterized by “hit-to-lead chemis-
try,” that is, the potential medicines (“hits”) are converted into a few promis-
ing compounds called “leads.” In the fourth stage, the leads are optimized by 
synthetic chemical modification. These refined leads may be used clinically. 
The majority of the animals used by the pharmaceutical industry are involved 
in these two stages. Genetically modified animals are increasingly common. 

The fifth stage aims at determining whether promising compounds can 
be tested in clinical trials on human beings. The safety of the candidate medi-
cines is ensured. This toxicity-testing completes the pre-clinical phase of the 
development process. The potential medicine shows an acceptable balance of 
safety and efficacy. 

The following stages consist of clinical studies of human beings (phases 
I–IV). In phase I studies, the safety and dosage of the potential medicine are 
tested on 20–100 healthy volunteers. In this way it is found out how well the 
active compound is tolerated in human beings. Phase II involves trials on 
100–500 patients regarding safety and efficacy. Phase III trials involve 1,000 
to 5,000 patients and aim at establishing safety and efficacy more accurately. 
Throughout all three phases safety tests on animals continue to be undertaken. 
The data from pre-clinical and clinical studies are then submitted to regulatory 
agencies for approval. When a medicine is authorized, the marketing stage 
starts, but phase IV clinical trials are conducted in order to monitor long-term 
effects in large numbers of patients. 
 

D. Animals in Toxicity Testing 

Animals, mainly rats and mice—but also non-rodent species—are used in 
safety assessment of substances such as pharmaceutical drugs and chemicals 
used in households, agriculture, and industry (this section is based on informa-
tion provided in Nuffield Council on Bioethics, 2005, pp. 153–167, 176). The 
chemicals are evaluated for their potential to cause irritation, physiological 
reactions, cancers, developmental effects on fetuses, and effects on fertility. 
Specified doses are given to animals, and the results are then extrapolated to 
human beings. Some tests concern single high doses, others long-term expo-
sure. The tests may lead to restrictions regarding how the drugs and chemicals 
may be used. 

Many different types of toxicity tests involving animals exist. In acute 
toxicity studies, adverse effects that may occur on first exposure to a single 
dose of a compound are examined. Some tests concern effects of contact with 
the skin or eye. Others concern the effects on organs of a substance that is 
swallowed, inhaled, injected, or absorbed through the skin. Several alternative 
methods have been developed in order to reduce the number of animals used. 
In some cases, signs of significant toxicity have replaced death as the end-
point. 
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Repeated-dose toxicity studies are also carried out, generally on mice 
and rats. The tests are conducted for different periods of time, commonly 28 
days but also 90 days to one year. The results indicate the highest dose with-
out significant adverse effects.  

Other tests concern carcinogenicity. In these tests rats and mice are ex-
posed for up to two years and the incidence of tumors is evaluated. In this 
way, the risk for cancer in human beings can be estimated. 

Testing for genotoxicity, that is, the potential of a substance to interact 
with the genome, causing cancer or heritable mutations, is commonly carried 
out in vitro on bacteria or mammalian cells. Animals are tested only when 
these in vitro tests have given positive results. 

Effects on reproduction and development are also subjected to testing. In 
two-generation reproduction studies, rats are given repeated oral doses 
throughout sexual maturation into adulthood. The rats mate, and the females 
are dosed until the pups are weaned. This procedure is then repeated with the 
pups, and the second generation is assessed. In developmental toxicity studies, 
the effects on the unborn of exposure of the mother to a substance during 
pregnancy is tested. Here, rabbits are used in addition to rats because rodents 
do not respond, or respond variably, to human teratogens such as thalidomide 
(for further discussion of this example, see below). 

In animal toxicity testing, several sources of uncertainty exist. Species, 
strain, and gender variations may make it difficult to transfer the results to 
human beings. The same holds true for scaling from small animals with a 
short lifespan that are tested with large doses to large human beings with a 
long lifespan obtaining small doses. The population of animals used in testing 
is commonly homogeneous, while significant variation often exists among 
human beings, affecting, for example, drug metabolism. Scientists need to 
take these sources of uncertainty seriously. If they do, animals can be useful 
models for predicting toxicity in human beings, or at least so it is argued (Nuf-
field Council on Bioethics, 2005, p. 158). This brings us to the controversial 
issue of the scientific value of animal experimentation. 

 
 

2. Prototypical Cases of Scientifically Valuable Animal Experiments 

When I talk about the “scientific value” of animal experimentation I mean 
instrumental value. The question is whether animal experiments have value as 
instruments for obtaining knowledge that can be of value for human beings, 
for example in the development of medical treatments. In addition, animal 
experimentation may be of value for animals, for example farm animals, al-
though this will not be our focus here.  

In relation to human beings, it is common among scientists to talk about 
“animal models.” “Animal models” can be defined as animal systems that are 
believed to resemble human systems and are used in experiments to provide 
knowledge or hypotheses about human systems. The key condition for animal 
models is relevance. Relevance is a matter of similarity. The result of a par-
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ticular animal experiment must be similar to the result of a corresponding hu-
man experiment. More precisely, the results must be sufficiently similar, but—
as we will see below—what is considered to be sufficient similarity is a matter 
of controversy. In this context, Hugh LaFollette and Niall Shanks have made a 
distinction between two types of problems of relevance that may arise, an 
ontological problem and an epistemological problem. The ontological prob-
lem is whether human beings and animals are sufficiently similar. The epis-
temological problem is how to determine that they are sufficiently similar 
(LaFollette and Shanks, 1996, p. 22). Animal models need to be relevant in 
both respects. 

A common way of showing the scientific value of animal experimenta-
tion is to give some successful examples. We have already seen some exam-
ples in the overview of present-day animal experimentation above. Let me 
give a few more, namely some of those provided by The Boyd Group (Smith 
and Boyd, 1991). In its argument in favor of the scientific value of animal 
experimentation, this group refers to a “glossary” provided in a report from 
the American Medical Association’s Council of Scientific Affairs from 1989. 
They state: 

 
This glossary covers medical advances through research on aging (in-
cluding improved understanding of the pathology of Alzheimer’s dis-
ease), AIDS, anaesthesia, autoimmune diseases, basic genetics, behav-
iour (including the development of neurosurgical procedures), diseases 
of and defects in the cardiovascular system, childhood diseases, cholera, 
convulsive disorders, diabetes, gastrointestinal tract surgery, hearing, 
haemophilia, hepatitis, infection, malaria, muscular dystrophy, nutrition, 
ophtalmology, organ transplantation, Parkinson’s disease, treatment of 
pulmonary disease and injury, prevention of rabies, radiobiology, repro-
ductive biology (including the development of the contraceptive pill), 
skeletal system (including orthopaedic surgery), treatment of spinal cord 
injuries, toxoplasmosis, trauma and shock, yellow fever, and virology. 
 Whether the benefits alluded to above could have been achieved 
without the use of animals seems unlikely. This, however, is the kind of 
hypothetical historical question which no one is in a position to answer 
(Smith and Boyd, 1991, p. 27). 

 
The problem is whether such historical examples of successful animal ex-
periments truly justify present-day experiments. Smith and Boyd stress: 

 
The undoubted benefits of animal use in the past, however, do not mean 
that the continued and unquestioning use of animals in biomedical re-
search today is thereby also morally justified (Smith and Boyd, 1991, p. 
27). 
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This is an important clarification. Historical examples of successful animal 
experiments may indicate that it is wrong to maintain that all animal experi-
mentation is useless, but present-day animal experiments must be judged on 
their own merit. 

In his argument for the strong human priority prototype, Cohen therefore 
goes a step further by providing reports of “exciting medical and biological 
investigations that are under way now, in the effort to cope with human dis-
ease” (Cohen in Cohen and Regan, 2001, p. 86). He gives examples of prom-
ising up-to-date animal experiments concerning heart failure, vaccines, Alz-
heimer’s, Parkinson’s, ALS and other neurodegenerative diseases, obesity, 
sleep, organ transplants, diabetes, genetic diseases, cancer, and emphysema 
(Cohen in Cohen and Regan, 2001, p. 86–117). 

Let us turn to arguments against the scientific value of animal experi-
mentation. 

 
 

3. The Con Argument from Causal Disanalogy 

Several arguments against the scientific value of animal experimentation deny 
the possibility of extrapolating data from animal experimentation to human 
beings. C. Ray Greek and Jean Swingle Greek point out: 

 
Data obtained from animal models in biomedical research, for the pur-
pose of evaluating the safety and effectiveness of pharmaceutical drugs, 
testing carcinogens, conducting research on human diseases such as 
AIDS, and so forth, cannot be reliably extrapolated to humans (Greek 
and Greek, 2002, p. 25). 
 

Their examples indicate that “data” is understood in a broad sense, and they 
argue that data in this broad sense obtained from animal models cannot be 
“reliably” extrapolated to human beings. 

Another argument focuses on causal mechanisms instead of data in a 
broad sense. It stresses causal disanalogy, that is, that the causal mechanisms 
may not be similar in animal models and in human beings. The philosophi-
cally most important version of this argument has been developed by Hugh 
LaFollette and Niall Shanks in their book Brute Science: Dilemmas of Animal 
Experimentation (1996). They summarize their view as follows: 

  
The presence of causal disanalogies undermines the claim that animal 
research is of immediate and direct relevance to human biomedical phe-
nomena. More specifically, these disanalogies will undercut claims 
about the direct benefits of applied research—like predictive toxicology 
and teratology—which aims to make predictions about human biomedi-
cal phenomena (LaFollette and Shanks, 1996, p 107). 
 

Let us take a closer look at their argument. 
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A. CAMs and HAMs 

The central concept in the argument is that of causal analog models (CAMs). 
In order to make possible predictions about human beings, animal models 
need to be strong causal models, that is, there has to be strong causal analogy 
or, in others words, completely similar causal mechanisms. There can be no 
causal disanalogies. 

They articulate the following schema for causal analogical arguments: 
 
X (the model) is similar to Y (the subject being modeled) with respect to 
properties [a, …, e]. X has additional property f. While f has not yet 
been observed directly in Y, it is likely that Y also has the property f 
(LaFollette and Shanks, 1996, p. 113). 
 

According to LaFollette and Shanks, CAMs must satisfy the following condi-
tions: 

 
(1) the common properties [a, …, e] must be properties which (2) are 
causally connected with the property… f… we wish to project—
specifically, … f… should stand as the cause(s) or effect(s) of the fea-
tures … [a, …, e] in the model (LaFollette and Shanks, 1996, p. 112).  
 

In addition, they state also a third condition: 
 
(3) there must be no causally relevant disanalogies between the model 
and the thing being modeled (LaFollette and Shanks, 1996, p. 113). 
 

This third condition is of key importance to their argument. They question 
whether animal models ever satisfy this condition. Their conclusion is articu-
lated like this: 
 

We have seen that there are good reasons to think animal CAMs of hu-
man biomedical phenomena typically do not satisfy condition (3), and, 
thus, are not strong models (LaFollette and Shanks, 1996, p. 137). 
 

Thus, LaFollette and Shanks seem to maintain that animal models are rarely if 
ever strong causal models. This problem is an ontological problem of rele-
vance (cf. above).  

They also point out an epistemological problem of relevance. They state 
that we can never know in advance whether condition (3) is fulfilled. They 
argue that the appropriateness of a model organism for extrapolation to human 
beings cannot be established without already knowing what we hope to learn 
from the extrapolation (LaFollette and Shanks, 1996, p. 23). This is some-
times called “the extrapolator’s circle” (Steel, 2008, p. 4). In a sense, this is 
the crucial argument. It concerns what we can know. Even if (3) is satisfied 
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we cannot know it in advance. We cannot even assume that it is satisfied (La-
Follette and Shanks, 1996, p. 118). 

Their arguments against animal models ever being strong causal models 
are of two types—the theory of evolution and empirical evidence—and will 
be discussed below. 

Strong causal models are not the only option. Another option is weak 
causal models. In this case, the causal mechanisms are not completely similar. 
Causal analogies and disanalogies exist. This is how many scientists under-
stand animal models. Differences are acknowledged but it is argued that they 
may be reduced by means of scaling. Scaling is adjusting for purely quantita-
tive differences between species, for example, differences in body weight and 
metabolic rates. Scaling is supplemented by the idea that some animal species 
are more appropriate as models for a particular problem than others. The am-
bition is to find an animal species that is the best for solving a particular scien-
tific problem.  

LaFollette and Shanks accept that animal models can be weak models, 
that is, that there can be both analogies and disanalogies between animal mod-
els and human beings. But they deny that this is sufficient for making reliable 
predictions in applied research such as toxicological and teratological re-
search. Weak models cannot serve the scientists’ experimental purposes, if 
these purposes are to make predictions about what will happen in human be-
ings based on findings in animals (LaFollette and Shanks, 1996, pp. 65–67, 
138, 142–150). 

The argument of LaFollette and Shanks against the idea that animal 
models as weak causal models can be used to predict what will happen in hu-
man beings is based on dynamic systems theory. I will discuss this argument 
below. 

In sum, LaFollette and Shanks argue that in order to allow reliable pre-
dictions animal models must be strong models, because there can be no causal 
disanalogies. But we have good reasons to think that animal models rarely if 
ever can be strong models. Moreover, weak models are not sufficient, because 
if some causal disanalogies exist, we cannot make reliable predictions. 

LaFollette and Shanks also present a third option, namely to view animal 
experimentation as a way of generating hypotheses about human biological 
phenomena. LaFollette and Shanks call such animal models hypothetical ana-
log models (HAMs), and maintain that such models may have an important 
function in basic research. For example, animal models were useful in early 
studies of the DNA structure and in the development of immunological theory 
(LaFollette and Shanks, 1996, pp. 193–195).  

The statement that animal models may be useful as generators of hy-
potheses about human beings—HAMs—appears quite uncontroversial. The 
claim that animal models cannot be CAMs is much more controversial and in 
need of further discussion. Let us therefore investigate their arguments in 
more detail. LaFollette and Shanks support their argument from causal 
disanalogy by citing empirical and theoretical evidence. The empirical part 
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consists of examples from the history of animal experimentation. The theo-
retical support is gathered from different scientific theories such as the theory 
of evolution, dynamic systems theory, and genetics. 
 

B. Empirical Support for Causal Disanalogy 

As in the case for animal experimentation, a common way of showing that 
animal experimentation is misleading is to give examples. In their introduc-
tory discussion of “the problems of relevance,” LaFollette and Shanks men-
tion that morphine sedates human beings but stimulates cats, that penicillin 
has adverse effects on guinea pigs and hamsters, that benzene causes leukemia 
in human beings but not in mice, and that aspirin causes birth defects in rats 
and mice, poisons cats, but does not affect horses (LaFollette and Shanks, 
1996, pp 25–26). They also mention the thalidomide disaster (LaFollette and 
Shanks, 1996, pp. 14–15, 26–27; see below). In giving further empirical sup-
port for their causal disanalogy argument, they cite scientists from different 
scientific fields such as toxicology, teratology, endocrinology, virology, and 
stroke research. Throughout the presentation they stress the “pervasiveness” 
of causal disanalogies between different species (LaFollette and Shanks, 1996, 
pp. 120–129). 

LaFollette and Shanks conclude that this empirical evidence speaks 
against animal models being strong causal models. Animal models can only 
be weak causal models. But this empirical evidence also speaks against the 
possibility of making reliable extrapolations on the basis of such weak mod-
els. 

 
C. Theoretical Support for Causal Disanalogy 

We have seen examples both in favor of and against the scientific value of 
animal experimentation. LaFollette and Shanks make this comment on giving 
such examples:  
 

Proponents cite cases that purportedly show that animal research has 
enormous utility; opponents cite cases that purportedly show that animal 
research has misled us or has failed to contribute to human health and 
well-being… Although the “examples game,” when played well, is rhet-
orically effective, it is not as simple an argumentative strategy as it ap-
pears, and as both sides assume it to be… We must have some theoreti-
cal framework from within which we interpret the experimental results 
as successful (LaFollette and Shanks, 1996, pp. 29–30). 
 

In order to support their argument from causal disanalogy, LaFollette and 
Shanks develop a theoretical framework based on different scientific theories. 
One of them is the theory of evolution. 

This is how LaFollette and Shanks introduce the theory of evolution: 
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Evolution is currently the unifying theory in modern biology. However, 
the modern physiologists’ paradigm fails to understand or appreciate the 
implications of biological evolution for the practice of physiology. That 
should not be surprising since the current physiological paradigm was 
established by Bernard who … rejected evolution. The paradigm contin-
ues to be wedded to biological reductionism (LaFollette and Shanks, 
1996, p. 68).   
 

We see here that LaFollette and Shanks find a tension between established 
physiology and the theory of evolution. Physiologists do not take the implica-
tions of the theory of evolution seriously enough. While physiology is charac-
terized by “reductionism,” this is not the case with regard to the theory of evo-
lution. We will return to the non-reductionism of the theory of evolution be-
low. 

LaFollette and Shanks admit that:  
 
At first glance it appears the theory of evolution would guarantee that 
there would be no relevant differences that would undermine our ability 
to extrapolate from one species to another, especially phylogenetically 
close species. After all, the theory of evolution suggests that there exist 
important biological similarities between members of distinct species 
(LaFollette and Shanks, 1996, p. 111). 
 

They stress that the theory of evolution may also have us expect differences 
between species: 

 
The ability of differently evolved creatures to achieve common biologi-
cal functions through different causal means is ubiquitous. For example, 
evolutionary theory leads us to expect that members of distantly related 
species may employ different mechanisms to achieve the common func-
tion of gas exchange with the environment. These differences are most 
apparent when we contrast fish with mammals. However, even two or-
ganisms with lungs (mammals and birds) may have substantially differ-
ent underlying causal mechanisms for exchanging gases with the envi-
ronment (LaFollette and Shanks, 1996, p. 100). 
 

LaFollette and Shanks argue that the theory of evolution has four “conse-
quences” that we have to take seriously. The first consequence is that “from 
similarity of biological function we cannot infer similarity of underlying 
causal mechanism,” the second that “from differences in causal mechanisms 
we cannot infer differences in functional properties,” and the third that “from 
similar causal mechanisms (and values of casually relevant parameters) we 
cannot infer similar functional properties.” The final consequence is that “al-
though we cannot infer similarity of causal properties from similarity of func-
tional properties, we can infer differences in causal properties from differ-
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ences in functional properties” (LaFollette and Shanks, 1996, p. 100). The 
general point is that an asymmetry exists between causal mechanism and bio-
logical function. According to LaFollette and Shanks, this asymmetry sup-
ports the con argument from causal disanalogy. 

In sum, LaFollette and Shanks maintain that the theory of evolution—in 
addition to empirical evidence—provides a strong argument against animal 
models being strong causal models. 

They continue by arguing also against the predictive value of animal 
models as weak models. In this regard, LaFollette and Shanks turn to dynamic 
systems theory (or complexity theory). The reason for this is their focus on 
emergent properties. This is how they present the importance of such proper-
ties for an adequate theoretical perspective on animal experimentation: 

 
This emergence of biomedically significant properties at higher levels of 
complexity is crucial for a proper scientific understanding of animal ex-
perimentation …. Physiologists acknowledge that species may appear 
different. However, in a manner reminiscent of Bernard, they claim that 
despite these seeming differences, species are fundamentally similar. In 
one sense, they are undoubtedly correct. Biochemical (and metabolic) 
evolution has been very conservative. We know that all life is based on 
DNA and RNA and that metabolic pathways are roughly similar across 
species … yet physiologists tend to make too much of these similarities 
in basic substrate and structure. We should not conclude that these simi-
larities imply more general similarities higher up the biological hierar-
chy. The organizational complexity of biological organisms makes this 
inference questionable (LaFollette and Shanks, 1996, pp. 91–92). 
 

Dynamic systems theory provides a general theoretical framework for under-
standing the emergence of new properties at higher levels of complexity. In 
this way it may explain the asymmetry of causal mechanisms and function, 
which is the key presupposition in the argument from causal disanalogy. In 
particular this argument—according to LaFollette and Shanks—speaks against 
the predictive value of animal models used in applied research. Due to com-
plexity and non-linearity, reliable predictions about human biomedical phe-
nomena on the basis of animal models are impossible. 

A theorist that probably more than any other has contributed to the theo-
retical understanding of hierarchical complexity in evolutionary biology is 
Stuart Kauffman (1993), and consequently he is among those that LaFollette 
and Shanks cite (LaFollette and Shanks, 1996, pp. 91–92). Kauffman tries to 
combine the theory of evolution with dynamic systems theory. Kauffman does 
so by supplementing natural selection as the key factor behind evolution with 
self-organization.  

The third theoretical framework on the basis of which LaFollette and 
Shanks develop their argument from causal disanalogy is genetics. Their key 
focus is on gene regulation. Different types of genes exist. Structural genes 
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code for proteins. Regulator genes turn structural genes on and off. LaFollette 
and Shanks stress that mutations in regulator genes may have radical effects. 
The turning on and off may be due to developmental factors and these are 
often different in animal models and human beings. In this way they may be 
the source of causal disanalogies (LaFollette and Shanks, 1996, p. 185). La-
Follette and Shanks reject genetic determinism and emphasize the complex 
interaction with other genes and with the environment. They use this as an 
additional argument in their criticism of the view that transgenic animals may 
provide more reliable models than ordinary laboratory animals. The complex 
interaction may influence the expression of the transgene and make predic-
tions impossible (LaFollette and Shanks, 1996, pp. 190–192). 

 
 

4. Objections to the Con Argument from Causal Disanalogy 

The argument from causal disanalogy should be taken very seriously and it is 
warranted to discuss some objections. However, I will not criticize particular 
historical examples. For instance, I am aware of the criticism against Greek 
and Greek that they misinterpret history (Festing, 2001; Guerrini, 2004). I 
regard this as a problem for historians of science and medicine. I will focus on 
scientific and philosophical arguments.  

Let me also make it clear at the outset that these are objections that I di-
rect against their argument. I believe that LaFollette and Shanks are too pes-
simistic regarding the possibility of extrapolating from animal models to hu-
man beings, but their contribution to the discussion on animal experimentation 
is important and should function as a reminder not to be naive regarding ex-
trapolation. 
 

A. Some Extrapolations Are More Justified than Others 

An important objection to LaFollette and Shanks is directed toward their third 
condition for strong CAMs, that is, that no causally relevant disanalogies 
whatsoever exist between the model and the thing being modeled. The objec-
tion is that this ontological condition is too strict. It is rarely if ever satisfied in 
animal experimentation. Countless disanalogies exist between human beings 
and any animal species, some of which are causally relevant. This condition 
would make illegitimate extrapolation not only from animals to human beings 
but also from human beings to other human beings. Even between individual 
human beings countless disanalogies exist. This fact is the motivating reason 
behind the emerging field of pharmacogenomics, which studies the genetic 
differences among individuals that produce different responses to drugs. 
Moreover, causally relevant differences exist even within a single organism at 
different stages of life. Not even extrapolations from past to future in the life 
of a single person would be justified (Steel, 2008, p. 93). By their extremely 
strict ontological requirement LaFollette and Shanks create an ontological 
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problem that is more difficult to overcome than it need be. We need a differ-
ent conceptual framework (see below). 

LaFollette and Shanks accept animal models only for generating hy-
potheses in basic research (HAMs), but to generalize and state that all uses of 
animal models in applied research lack scientific value is—in my opinion—to 
go too far. We should search for other ways of conceptualizing animal models 
in applied research.  

Let us first look at the empirical aspects. To what extent have animal 
models proven effective in applied research? Zambrowicz and Sands carried 
out an interesting retrospective study. They focused on the use of knock-out 
mice in drug development. They found that the 100 best-selling drugs had 43 
human biochemical targets and that the genes for 34 of these targets had been 
knocked out in mice. Of these 34 knock-out models, 29 (85%) provided a 
direct correlation with the therapeutic effect in human beings. The remaining 
cases were not useful models, since they exhibited early lethality or unrelated 
abnormalities (Zambrowicz and Sands, 2003; also referred to in Nuffield 
Council on Bioethics, 2005, p. 182). An objection is that the genetically modi-
fied animals were produced after the drugs were developed and the causal 
mechanisms were already known, but Zambrowics and Sands argue that at 
present several “prospective” uses of knock-out mice are promising (Zam-
browics and Sands, 2003). 

A good starting-point for a search for an alternative conceptual frame-
work would be to recognize that probably no such thing exists as “the perfect 
animal model” but that animal models can be better or worse. As stated in the 
Nuffield report: 

 
An animal need not share all properties of humans to be an effective 
model. It is sufficient for the model to be similar in relevant aspects of 
the disease being studied (Nuffield Council on Bioethics, 2005, p. 138).  
 

If animals are to be useful as models, it is only necessary that some relevant 
aspects of their biological processes are similar to those of human beings. 
Weak models can be used to make some predictions about human biological 
phenomena. Weak models can be more or less reliable. LaFollette and Shanks 
neglect to recognize that within the category of weak models there may be 
relevant differences. 

In order to determine which animal models are better, we must focus on 
causal mechanisms instead of the observed effects as such. Here, Daniel Steel 
suggests a method that he calls “comparative process tracing.” According to 
this method, providing evidence for the suitability of an animal model re-
quires comparisons only at stages (phases) in the causal mechanism in which 
differences are likely to occur. The greater similarities at these stages, the 
stronger are the bases for extrapolation of effects (Steel, 2008, pp. 78–100).  

A prototypical case is animal experimentation pertinent to carcinogenic 
effects of aflatoxin B1 in human beings (liver cancer). Here comparative 
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process tracing indicates that the rat is a better model than the mouse. First, 
we should distinguish two stages in the metabolic mechanism. In phase I, a 
compound is changed chemically in a way that makes it more polarized and 
consequently more easily excreted. In phase II, the modified compound is 
conjoined with a macromolecule that makes it less toxic and even more easily 
removed (Steel, 2008, pp. 88–89). Phase I metabolism of aflatoxin B1 is simi-
lar in all three—human, rat, mouse—but phase II metabolism is much more 
similar in rat and human beings. This means that what is carcinogenic for the 
rat is probably carcinogenic for human beings, too. However, the quantity of 
DNA adducts resulting from aflatoxin B1 is less in rat than in human beings, 
and this difference suggests that the carcinogenic effects on rat are less than in 
human beings. Thus, we have good reason to believe that aflatoxin B1 is car-
cinogenic in human beings, but we cannot predict exactly how much. This 
shows that a model might be a good basis for qualitative extrapolations but 
not for quantitative ones (Steel, 2008, pp. 91–94). 

This illustrates how the epistemological problem of the extrapolator’s 
circle can be avoided. In order to establish the suitability of the animal model, 
we do not need to know everything about the causal mechanism in human 
beings, in which case the extrapolation would be unnecessary. Only a few key 
features of the mechanism in human beings need to be examined, and this 
would fall far short of what we can hope to learn from the extrapolation 
(Steel, 2008, pp. 94–96). 

In practice scientists seldom start from scratch. They already have some 
experience from the particular field of interest and know which animal species 
are useful in that field. They can also easily find information about how caus-
ally relevant mechanisms differ between human beings and different animal 
models, and regarding which types of compounds (Steel, 2008, p. 88). 

In conclusion, Steel’s alternative conceptual framework of comparative 
process tracing appears promising. It captures much better the actual role of 
animal models in applied research. 

Let me finally comment on the thalidomide disaster. This disaster is of-
ten referred to by those criticizing the scientific value of animal experimenta-
tion (for example, LaFollette and Shanks, 1996, pp. 14–15, 26–27; Greek and 
Greek, 2000, pp. 44–47). There appears to be a lot of misunderstanding re-
garding thalidomide and animal experimentation. Two points are important to 
note. First, thalidomide was never tested on pregnant animals before it was 
used on human beings (this was not a legal requirement at the time). Moreo-
ver, after the drug had been withdrawn because of its disastrous effects on 
human beings, these effects were also discovered in, for example, mouse, rat, 
hamster, rabbit, rhesus monkey, and baboon (Nuffield Council on Bioethics, 
2005, p. 145). My conclusion is that the problem was not animal experimenta-
tion but instead that there was too little animal experimentation. If thalido-
mide had been tested on pregnant animals, the disaster might have been 
avoided. The thalidomide case is actually an argument in favor of animal ex-
perimentation rather than against. 
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The argument of LaFollette and Shanks is not a tenable argument for the 
conclusion that extrapolation from animal models to human biological phe-
nomena is rarely if ever justified. The “extrapolator’s circle” can sometimes 
be avoided. Some extrapolations are more justified than others. Sometimes 
sufficient causal analogy exists, sometimes not. Sometimes an extrapolation 
from animals to human beings is justified, sometimes not. For this reason, we 
must always focus on particular cases. 

 
B. A Combination of Methods May Strengthen Extrapolation 

Another objection is that a combination of different methods may allow more 
accurate extrapolation to human beings. In applied research, for example 
pharmacological research on the physiological effects of drugs, we should not 
use a single method—animal or non-animal—but several alternative methods 
such as investigations of whole animals, isolated organs, tissue culture, bio-
chemical analysis, and mathematical modeling. Any single model may be 
weak, but a combination of models may strengthen extrapolation. 
 

C. Alternatives May Be Less Reliable 

A third objection may be formulated in a series of questions: Maybe the alter-
natives are less reliable? Maybe using isolated organs, tissue culture, bio-
chemical analysis, or mathematical models is not more reliable than using a 
whole animal? To what extent are the alternatives causal analog models in the 
strong sense? What is their relative weakness with regard to predictive power? 
Alternative methods may be important but they may have their particular limi-
tations. Even human beings are not necessarily strong models for other human 
beings. Individual drug responses may vary substantially. A drug dose that is 
harmless to one person may be lethal to another. This means that we must 
weigh risks and benefits of the alternatives and compare them with animal 
experimentation. 
 

D. Criticism of the Theory-Driven Approach 

LaFollette and Shanks stress the importance of a theoretical framework in 
order to assess examples of reliable and unreliable animal experiments (La-
Follette and Shanks, 1996, pp. 30, 265, 269). An objection is that they over-
state the importance of theory. Theory cannot determine which kinds of ani-
mal experimentation work and which do not work. The theoretical framework 
of LaFollette and Shanks, which is a mix of the theory of evolution, dynamic 
systems theory, and genetics, does not provide a sufficient basis for their 
claim that animal experimentation only works as a method for generating hy-
potheses in basic research and not for testing hypotheses in applied research. 
Even if the theory of evolution highlights not only similarities but also differ-
ences among species, even if dynamic systems theory stresses complexity and 
non-linearity, and even if complex interaction occurs between genes, and be-
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tween genes and the environment (cellular and extra-cellular), some animal 
models may still sometimes say something that is relevant for human biologi-
cal phenomena. Some extrapolations might still be possible. Theories are too 
abstract, general, and indeterminate. From these theories it is not possible to 
draw any conclusions about the reliability of animal experimentation. This is 
an empirical and practical matter. The theory-driven approach of LaFollette 
and Shanks is not in line with the pragmatic and tentative character of empiri-
cal science. In assessing animal experimentation, a pragmatic approach ap-
pears more appropriate than a theoretical one. To some extent animal experi-
mentation works, and this is what is important. 

In addition, let me also object to the way LaFollette and Shanks portray 
the relation of the theory of evolution and dynamic systems theory. In their 
presentation they mix quotations from Kauffman and other proponents of a 
more non-reductionistic theory of evolution such as Ernst Mayr and Stephen 
Jay Gould with quotations from proponents of the traditional, more reduction-
istic neo-Darwinian theory such as John Maynard Smith and Richard 
Dawkins. This is misleading. It gives the reader the mistaken impression that 
the dynamic systems approach with its focus on complexity and self-
organization is an established part of the present-day theory of evolution. As I 
have shown elsewhere, two competing versions of the theory of evolution can 
be found in modern biology: “natural selection models” and “natural selection 
plus self-organization models.” The latter version is controversial and does 
not represent the mainstream (Nordgren, 1994). Let me make it clear that I 
support the combined type of model. This means that I also come close to the 
version of LaFollette and Shanks. However, I do not believe that this theoreti-
cal approach can settle the issue of which kinds of animal experimentation are 
scientifically appropriate. This is a pragmatic issue. 

Let me also comment on the argument from genetics. A great deal has 
happened in this field since LaFollette and Shanks published their book in 
1996. The human genome has been sequenced (International Human Genome 
Sequencing Consortium, 2001; Venter et al., 2001) and also the genomes of 
many other species including the mouse (Mouse Genome Sequencing Consor-
tium, 2002), the rat (Rat Genome Sequencing Project Consortium, 2004), and 
the chimpanzee (The Chimpanzee Sequencing and Analysis Consortium, 
2005). The main focus is now on functional genomics and comparative ge-
nomics, and it is becoming increasingly clear why there often are problems in 
extrapolating from animals to human beings because of gene regulation and 
epigenetics. So, in a sense these new results strengthen the argument of La-
Follette and Shanks. We should not overstate their importance, however. As I 
have argued, some extrapolations are more justified than others. Some animal 
species are more similar to us also regarding gene regulation than others and 
can be used as models. However, gene regulation and epigenetics may also 
create problems in genetic engineering of animals, leading to unintended re-
sults and thereby to unintentional animal suffering. I will discuss these animal 
welfare problems in Chapter Six. 
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E. Conclusion 

These objections show that the argument of LaFollette and Shanks is unten-
able. LaFollette and Shanks misunderstand the significance of causal disanal-
ogy. Causally relevant differences always exist between human beings and 
animal models, but this does not make all extrapolations impossible. A more 
well-founded conclusion is that some extrapolations from animal models to 
human beings are more justified than others. But this is a pragmatic issue in-
stead of one that can be solved on the basis of general theoretical considera-
tions, and it has to be determined from case to case by means of the compara-
tive process tracing explicated by Steel. 
 
 

5. The 3Rs: Replacement, Reduction, Refinement 

If we decide to carry out animal experiments, how should these experiments 
be designed in order to take animal welfare seriously? Several aspects should 
be considered. Let us take a look at the so-called 3Rs. 

In 1959 W.H.S. Russell and R.L. Burch published their extremely influ-
ential book The Principles of Humane Experimental Technique. In this book, 
they presented their famous “3R approach,” focusing on “Replacement,” “Re-
duction,” and “Refinement.” The Universities’ Federation for Animal Welfare 
(UFAW) considers this book so important that they have published a special 
edition (Russell and Burch, 1992).   

Russell and Burch define the 3Rs as follows: 
 

Replacement means the substitution for conscious living higher animals 
of insentient material. Reduction means reduction in the numbers of 
animals used to obtain information of a given amount and precision. Re-
finement means any decrease in the incidence or severity of inhumane 
procedures applied to those animals which still have to be used (Russell 
and Burch, 1992, p. 64). 
 

The principle of replacement implies that scientists should try to replace sen-
tient animals with, for example, non-sentient animals, computer models or in 
vitro cultures. The principle of reduction states that no more animals should 
be used than necessary. Refinement involves taking the welfare of the labora-
tory animals seriously and trying to reduce their pain and distress. 

In one sense, the 3Rs have a logical order. First, we should try to avoid 
using animals by using alternative methods (replacement). For those research 
purposes for which this is not possible, we should reduce the number of ani-
mals that are to be used (reduction). For those animals that are used, we 
should minimize the pain and distress (refinement).  

The 3Rs are also interrelated in such a way that adjusting one can affect 
the others (cf. Nuffield Council on Bioethics, 2005, p. 189). For example, 
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minimizing the pain and distress of animals may make it possible to use fewer 
animals. 

An indication of the significance of the 3R approach is the fact that it 
has become an important objective of the European Union regulations. The 
Council Directive “on the approximation of laws, regulations, and administra-
tive provisions of the Member States regarding the protection of animals used 
for experimental and other scientific purposes” states that 

 
experiments may not be performed if another scientifically satisfactory 
method of obtaining the result sought, not entailing the use of an animal 
is reasonably and practically available. The choice of species shall be 
carefully considered. In a choice between experiments, those which use 
the minimum number of animals, involve animals with the lowest degree 
of neuro-physiological sensitivity, cause the least pain, suffering, dis-
tress, or lasting harm and which are most likely to provide satisfactory 
results shall be selected. All experiments shall be designed to avoid dis-
tress and unnecessary pain and suffering to the experimental animals 
(Council Directive 86/609/EEC). 
 

In this quotation, all 3Rs can be found. First, if possible, methods without 
animals should be used (replacement). Second, the number of animals should 
be minimized (reduction). Third, unnecessary suffering should be avoided 
(refinement).  
 
 

6. Implications of the Five Prototypes for the 3Rs 

What are the implications of the five ethical prototypes of animal experimen-
tation for the 3Rs? At first glance, the human dominion prototype may seem 
to imply a rejection of the 3R approach. Carruthers (1992) views—at least 
tentatively—animal pain as non-conscious. However, respect for animal lov-
ers may make him support this approach, although scientists have no direct 
duties to animals.  

The strong human priority prototype accepts that we should try to mini-
mize animal suffering in experimentation, but does not accept that the concern 
for animal welfare leads to not conducting certain animal experiments for hu-
man benefit. Cohen is explicitly critical of the principles of replacement and 
reduction (Cohen, 1994). He is in favor of more animal experiments in order 
to help people with diseases. 

The weak human priority prototype is more in line with the 3R ap-
proach, accepting that this approach may not only influence how animal ex-
periments are carried out but also whether they are to be carried out. Some 
experiments are not acceptable, because they cause too much animal suffer-
ing. 

Both the prototype of equal consideration of interests and the animal 
rights prototype maintain that the 3Rs are good, but stress that they are insuf-
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ficient. Regan states explicitly that “it is not enough first conscientiously to 
look for non-animal alternatives and then, having failed to find any, to resort 
to using animals. Though this approach is laudable as far as it goes, and 
though taking it would mark significant progress, it does not go far enough” 
(Regan, 1983, p. 385). 

 
 

7. The 3Rs: Practical Implications 

The arguments in favor of the 3R approach are of two types. Scientific argu-
ments stress that there should be no waste of animals and that the effective-
ness should be optimized in order to achieve scientific goals. Ethical argu-
ments emphasize that animals should be treated in an ethically acceptable 
manner. The scientific and ethical arguments go hand in hand. Let us investi-
gate each of the 3Rs from a scientific and ethical point of view. 
 

A. Replacement  

There can be different kinds of replacement. A distinction can be made be-
tween complete and incomplete replacements.  

In complete replacements, the alternative methods do not involve any 
use of animals or animal-derived biological material whatsoever. Examples 
are mathematical and computer models. These may be used to model the bio-
logical activity of not only substances but also biological systems and proc-
esses. Other examples are studies involving human beings such as epidemiol-
ogical studies, research on individual human subjects, and in vitro studies on 
human cells, tissues, and organs (Nuffield Council on Bioethics, 2005, p. 
191). Recently, human stem cells have emerged as an important alternative. 
Embryonic and fetal forms of animals may also belong to the category of 
complete replacements. These are animals in a biological sense but not in the 
technical sense of the European Union regulation (see Chapter One). For the 
same reason, embryonic stem cells derived from animal embryos may also be 
included in this category. Similarly, the use of non-sentient invertebrates 
would be a complete replacement.  

In incomplete replacements, biological material from animals is used, ei-
ther from living animals or from humanely killed animals. This means that 
animals as such are not replaced but that with these methods experiments on 
living animals are replaced. Examples are animal cells, tissues, and organs 
(Nuffield Council on Bioethics, 2005, p. 191). 

Within the category of incomplete replacements, I would like to suggest 
yet another distinction, namely the one between novel and established re-
placements. In the former, humanely killed new animals are used to provide 
cells, tissues, or organs. In established replacements, permanent cultures of 
animal cells (cell lines) or tissues are used. An advantage with established 
replacements is that the total number of animals used does not increase. This 
means that it is in line with the principle of reduction. 
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The potential for replacement of animals varies among different fields. 
Most progress has been made in toxicity testing. In biomedical research re-
placement appears more difficult (Nuffield Council on Bioethics, 2005, pp. 
194–195). The central problem is that molecular, cell, tissue, or organ models 
are highly simplified compared with whole animals (Smith, 2001). 

The report of the Nuffield Council on Bioethics states that it is increas-
ingly obvious that replacement should be discussed on a case-by-case basis 
instead of in general terms, otherwise progress can hardly be expected (Nuf-
field Council on Bioethics, 2005, p. 190). I agree. The options for replacement 
depend on the specific scientific question to be answered. Different questions 
may suggest different methods. An “alternative” method may not be possible 
to use in answering the same question as the animal experiment is designed to 
answer. This case-by-case approach is in line with the casuistic approach of 
the weak human priority position proposed earlier. 

There exist many barriers to replacements. In the report from the Nuf-
field Council on Bioethics several of these barriers are presented and some 
proposals are given for how these can be overcome.  

Scientific obstacles are factors such as the diversity of cell types and tis-
sues, the complex interaction of cells and tissues, and the influence of tissue 
organization on cellular environment. In order to overcome some of these 
obstacles more scientific research into alternative methods is necessary (Nuf-
field Council on Bioethics, 2005, p. 196). 

Non-scientific barriers include, for example, the reluctance of regulatory 
authorities to depart from traditional methods, insufficient funding for re-
search on alternative methods, lack of availability of information about re-
placements, insufficient integration of in vitro and in vivo research, and con-
servative attitudes among scientists. Measures need to be taken with regard to 
all these aspects (Nuffield Council on Bioethics, 2005, pp. 196–199). 

 
B. Reduction 

Replacement and reduction both concern the number of animals used in ex-
periments. Why is the number of animals ethically relevant? Singer’s utilitar-
ian answer would be that pain is ethically relevant and that pain can be aggre-
gated. Many animals feeling pain count higher than does one animal feeling 
pain (Singer, 1995). But can pain truly be aggregated? Richard Ryder, among 
others, have questioned this; individual pain is the only thing that counts. 
Only individual animals can feel pain—an aggregate cannot. The morally sig-
nificant measure of pain in a group of animals is the maximum pain felt by 
any one of them. This implies that Ryder criticizes the principle of reduction. 
The goal should be not so much to reduce the total number of animals used, 
but to reduce the pain felt by each individual animal. Our first moral concern 
should be to help those who suffer most. When their pain is reduced, new 
maximum sufferers appear, and so on. In this way, the number of suffering 
animals may be reduced, but the severity of pain is still more important to 
reduce than the number of animals (Ryder, 1999). Ryder has a point, although 
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I cannot accept his view that the number of animals feeling pain is not an ethi-
cally relevant aspect of its own. The severity of pain is important, but the total 
number of animals feeling pain is also crucial. Ryder appears to mean that it 
would be better if a large number of animals suffers only mildly than if a 
small number suffers severely. This might hold true in some cases, but not in 
all. It would depend on, for example, the more precise number of animals in-
volved and the more precise severity of pain. Balancing severity and number 
is very difficult, and it cannot be carried out in the manner of pure utilitarian 
aggregation (see Chapter Five). 

As we saw in our analysis of the strong human priority prototype, the 
principles of replacement and reduction were questioned by Cohen, but from a 
completely different point of view (Cohen, 1994). In his opinion, more—not 
fewer—animal experiments are needed in order to fight human disease. Only 
in this way can scientists fulfill their moral obligations to the other members 
of the human moral community. 

A crucial distinction in this context—which is not mentioned by Russell 
and Burch—is the one between reduction in absolute terms and reduction in 
relative terms. What is crucial is that the number of vital scientific questions 
that are answered by each experiment—or, more precisely, per animal—
increases. Relative reduction is more important than absolute reduction. 

How can the number of animals be reduced in animal experiments? Rus-
sell and Burch suggest two main strategies. The first is to reduce variation. 
Scientists should use more homogeneous stocks. This will allow the use of 
fewer animals. The second strategy is better statistical analysis (Russell and 
Burch, 1992, pp. 105–114). In this regard, the Nuffield report mentions a sur-
vey of 78 experiments. Of these, over 60% had obvious statistical errors. This 
suggests the value of consulting statistical experts before carrying out animal 
experiments. It also suggests the importance of better training of young scien-
tists (Nuffield Council on Bioethics, 2005, p. 207). 

Other things can also be done. Literature search is crucial in order to 
avoid duplication and to learn about better strategies. In addition, a series of 
pilot experiments may suggest that some full-scale experiments should not be 
carried out or indicate better ways of conducting them, thus reducing the 
number of animals used. Harmonization of guidelines for testing in different 
countries is also vital. In this way the number of animals used in safety and 
efficacy testing may be reduced (Nuffield Council on Bioethics, 2005, pp. 
205, 208–209). 

It is vital to link reduction to refinement, as can be seen in Michael 
Festing’s revised definition of reduction: 

 
The use of fewer animals in each experiment without compromising sci-
entific output and the quality of biomedical research and testing, and 
without compromising animal welfare (Festing, 1994). 
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It might be possible to carry out more procedures on each animal and in this 
way reduce the number of animals used, but this might compromise animal 
welfare. 

Let me finally give an example of successful reduction. It concerns the 
LD50 test, that is, the lethal dose 50% test. This test was used for a long time 
to evaluate the oral toxicity of a single dose of a chemical substance. The test 
was much criticized (see, for example, Singer, 1995, pp. 53–56; Regan, 1983, 
pp. 370–371). A few of these tests are still in use but several alternative meth-
ods have been developed and are used (Nuffield Council on Bioethics, 2005, 
p. 209). 

 
C. Refinement 

Russell and Burch viewed the principle of refinement as a requirement to re-
fine the techniques to minimize animal pain and distress (Russell and Burch, 
1992, p. 134). This means that their focus was on the animal experiment as 
such and on animal pain. Today, it is common to broaden the scope of the 
principle in both respects. First, refinement includes not only the experiment 
in a narrow sense but also all other aspects of the life of the laboratory animal 
such as housing, husbandry, and care. Second, refinement includes not only 
reduction of suffering but also improvement of welfare (Smith, 2001). In the 
next chapter I will investigate the concept of animal welfare in more detail. 
Let us here look at a few practical issues. 

According to the report by Nuffield Council on Bioethics, refinement is 
likely to be the easiest to achieve in the short term, easier than the other two 
Rs (Nuffield Council on Bioethics, 2005, p. 210). Refinement can be achieved 
regarding four different aspects: (1) housing, husbandry, and care, (2) experi-
mental procedures, (3) management of pain, and (4) endpoints. 

Since laboratory animals spend most of their time in cages and pens, the 
refinement of housing, husbandry, and care is crucial. From the scientific lit-
erature, it is fairly clear what the species-specific needs of the animals are, 
physiologically and behaviorally. Of central importance is an “enriched” envi-
ronment, specified for each species and strain. For chickens this means a nest 
box, for rats social companions, and for pigs rooting materials, just to mention 
a few examples (Nuffield Council on Bioethics, 2005, pp. 210–211). 

Experimental procedures range from blood sampling to major surgery. 
Refinement can be sought in all varieties. The Nuffield report mentions the 
administration of substances as a type of procedure with particularly great 
potential for refinement. For instance, it is pointed out that the needles must 
be as small as possible and that the animals are to be kept calm and held very 
still (Nuffield Council on Bioethics, 2005, p. 212). 

Management of pain is also an aspect in need of refinement. A particular 
problem in this respect is the fact that many laboratory animals conceal signs 
of pain, making it difficult to detect signs of mild discomfort or distress. Spe-
cial training of the personnel might be necessary. Studies in animal welfare 
can make a difference. An example mentioned in the Nuffield report concerns 
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rats undergoing abdominal surgery. These rats exhibit flank twitching, which 
indicates that they need more pain relief (Nuffield Council on Bioethics, 2005, 
pp. 212–213). 

At the end of experiments, the animals are commonly euthanized. The 
scientific reasons are that tissues may need to be used for further analysis or 
the simple fact that the animals can no longer be used. However, the need for 
“humane” endpoints is increasingly clear. If animal suffering increases during 
the experiment, it might reach a point where it is judged to be too severe. A 
refinement of such endpoints is vital so that early clinical signs can be used as 
indicators that the animal should be euthanized (Nuffield Council on Bioeth-
ics, 2005, pp. 213–214). 

 
D. Taking Responsibility 

Finally, I would like to stress that perhaps the most important thing regarding 
all 3Rs is that scientists take responsibility actively and personally (cf. Nord-
gren, 2001). Regulations are important, but only if scientists take personal 
responsibility can real progress be made. Individual scientists and research 
teams need to engage in the work of implementing the 3Rs. 



 

 
 
 



 

 Five 
 

ANIMAL WELFARE AND ETHICAL 
BALANCING 

 
The weak human priority prototype implies that human research interests in 
most cases—but not all—have a higher ethical priority than animal interests. 
According to this prototype, considerations of animal welfare may have an 
impact both on whether an animal experiment should be carried out and on 
exactly how it should be carried out. This means that considerations of animal 
welfare are pivotal. However, many different conceptions of animal welfare 
have been suggested. To further develop the proposal, it is therefore necessary 
to analyze some of these conceptions. 
 
 

1. Three Animal Welfare Concerns 

In several articles, David Fraser—alone and together with collaborators—has 
distinguished three different animal welfare concerns (Fraser, 1993; 1995; 
Duncan and Fraser, 1997; Fraser et al., 1997; Fraser, 2003). One concern is 
normal biological functioning. Another is absence of negative affective 
states—for example, pain or suffering—or presence of positive affective 
states—for example, pleasure or preference-satisfaction. A third concern is 
natural living. The conceptions of animal welfare proposed in the interdisci-
plinary discussion express one of these concerns or combine two or three of 
them. As I use the terms, “concern” is a matter of caring for the animals’ wel-
fare (in one sense or another), while “conception” is a matter of the cognitive 
content. A conception of animal welfare is an interpretation of the concept of 
animal welfare. People are talking about the same idea or concept but are of-
fering different accounts of this concept hence they have different concep-
tions. 

Which concern we emphasize may have practical implications for the 
treatment of animals. Sometimes differences in treatment depend on which 
concern we stress; commonly, concerns overlap. Let me briefly give a few 
examples of these animal welfare concerns and then exemplify their practical 
implications, that is, their “cash value” (a recent and much more elaborate 
philosophical analysis of different animal welfare conceptions can be found in 
Nordenfelt, 2006). 
 

A. Biological Functioning 

A key example of an animal welfare conception focusing on biological func-
tioning is the one proposed by Donald M. Broom. He states:  
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The welfare of an individual is its state as regards its attempts to cope 
with its environment (Broom, 1991, p. 4168).  
 

In Broom’s view, welfare is a matter of coping, and “coping means having 
control of mental and bodily stability” (Broom, 1993, p. 16).  

Although Broom’s focus is on function, he also relates feeling to wel-
fare:  

 
The subjective feelings of an animal are an extremely important part of 
its welfare. Suffering should be recognized and prevented wherever pos-
sible (Broom, 1996, p. 26). 
 

Broom also recognizes the importance of normal behavior for welfare:  
 
An abnormal behaviour might help an individual to cope, but it is still an 
indicator that the animal’s welfare is poorer than that of another animal 
that does not have as much difficulty in coping (Broom, 1991, p. 4171).  
 

A quite different example of the biological functioning approach is found in 
C. J. Barnard and J. L. Hurst (1996). They criticize the focus on coping and 
suggest an evolutionary account in terms of fitness: 

 
We contend that welfare can be interpreted only in terms of what natural 
selection has designed an organism to do and how the circumstances im-
pinge on its functional design. Organisms are designed for self-
expenditure and the relative importance of self-preservation and sur-
vival, and the concomitant investment of time and resources in different 
activities, varies with life history strategy (Barnard and Hurst, 1996, p. 
405). 

 
From an evolutionary point of view, what counts is fitness in terms of gene 
replication, not coping in terms of preservation of the individual. Individuals 
are expendable in the process of reproduction. 

Barnard and Hurst criticize the subjective experience approach. First, 
they stress that we cannot generalize our subjective states to other species 
because they may have completely different subjective experiences or no ca-
pacity for subjective experience whatsoever. Second, they point out that suf-
fering-like states should be defined as those outside the range in which the 
organism is designed to function, not by generalizing from human experience 
of suffering (Barnard and Hurst, 1996). 
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B. Feeling  

Other scientists have stressed that subjective feelings and suffering are central 
to concern about animal welfare. Ian Duncan is straightforward, emphasizing 
that  

 
neither health nor lack of stress nor fitness is necessary and/or sufficient 
to conclude that an animal has a good welfare. Welfare is dependent on 
what animals feel (Duncan, 1993, p. 12). 
 

Marian Stamp Dawkins argues:  
 
To be concerned about animal welfare is to be concerned with the sub-
jective feelings of animals, particularly the unpleasant subjective feel-
ings of suffering and pain (Dawkins, 1988, p. 209). 
 

It appears that Dawkins stresses the absence of negative feelings (see also 
Dawkins, 1980). A philosopher who also focuses on feelings in a broad sense 
is Peter Sandøe. Stressing positive affective states, he defines welfare as “ex-
perienced preference-satisfaction” and continues: 

 
A subject’s welfare at a given point in time (t1) is relative to the degree 
of agreement between what he/it at t1 prefers (is motivated to do, wants, 
aspires after, hopes for, does not try to avoid, or is not indifferent to get-
ting) and how he/it at t1 sees his/its situation (past, present and future)—
the better agreement the greater welfare (Sandøe, 1996, p. 12).  
 

Thus, we see that feeling-based accounts may focus on the absence of nega-
tive affective states or the presence of positive affective states. A focus on 
positive affective states is a more demanding conception, at least if we talk 
about the ethical implications (see below). 
 

C. Natural Living 

Marthe Kiley-Worthington has indicated a concern for natural living:  
 
If we believe in evolution … then in order to avoid suffering, it is neces-
sary over a period of time for the animal to perform all the behaviors in 
its repertoire, because it is all functional; otherwise it would not be there 
(Kiley-Worthington, 1989, p. 333).  
 

But Kiley-Worthington views the necessity of performing the full behavioral 
repertoire as only instrumental to avoiding suffering. Feeling instead of natu-
ral living appears to be the key aspect of animal welfare. 
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In his approach to animal welfare, Bernard Rollin also includes feeling 
(pain and suffering) as a central aspect, but suggests a broader approach, fo-
cusing on the concept of animal nature or telos: 

  
It is likely that the emerging social ethic for animals, which borrows key 
concepts from our consensus ethic for humans and applies them, mutatis 
mutandis, to animals, will demand from scientists data relevant to a 
much increased concept of welfare. Not only will welfare mean control 
of pain and suffering, it will also entail nurturing and fulfillment of the 
animals’ natures, what I call telos (Rollin, 1993, p. 48).  
 

Rollin calls this broader and more comprehensive approach an “increased 
concept of welfare.” The choice of the term telos indicates that Rollin is in-
spired by Aristotle.  

The complexity of this approach can be seen in the following quotation: 
 
It is plausible to suggest that happiness resides in the satisfaction of the 
unique set of needs and interests, physical and psychological, which 
make up what I have called the telos, or nature, of the animal in ques-
tion. Each animal has a nature which is genetically and environmentally 
constrained, from which flow certain interests and needs, whose fulfill-
ment or lack of it matter to the animal (Rollin, 1989, p. 203). 
 

We see here (1) that animal nature or telos is a unique set of needs and inter-
ests, (2) that these needs and interests are physical and psychological, (3) that 
this nature or telos is individual instead of species-specific, and (4) that this 
nature or telos is constrained by genes and environment. Moreover, happiness 
is central and related to the satisfaction of the needs and interests making up 
animal nature or telos. This means that Rollin stresses both subjective (“hap-
piness”) and objective (“nature”) aspects of welfare. 

In his book The Frankenstein Syndrome: Ethical and Social Issues in the 
Genetic Engineering of Animals, Rollin discusses the relation between telos 
and genetics. He states that telos is genetically based and environmentally 
expressed (Rollin, 1995, p. 172). This means that according to Rollin genetic 
make-up is of particular importance for telos. He also indicates that telos in-
cludes even more than the full repertoire of functional behaviors by stating 
that, for example, the telos of a pig is its pigness (Rollin, 1995, p. 159). 

Rollin also maintains that it may be acceptable to change the telos by 
genetic modification in order to make the animal fit the environment (Rollin, 
1995, pp. 171–176). This is vital to note, because reference to animal telos is 
often made in arguments against genetic modification. 

Another approach—which is explicitly neo-Aristotelian—can be found 
in a recent book by the philosopher Martha Nussbaum (Nussbaum, 2006). 
Nussbaum has for a long time argued for a “capabilities approach” in the 
sphere of human justice. She now applies this approach to non-human ani-
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mals. It should be noted that the capabilities approach is a theory of justice 
and not of animal welfare. However, the conception of animal welfare that 
appears to be presupposed in her approach comes close to the natural living 
approach. The focus is on species-specific flourishing, a typically Aristotelian 
concept. Nussbaum states: 

 
In short, the species norm (duly evaluated) tells us what the appropriate 
benchmark is for judging whether a given creature has decent opportuni-
ties for flourishing. The same thing goes for nonhuman animals: in each 
case, what is wanted is a species-specific account of central capabilities 
(which may include particular interspecies relationships, such as the tra-
ditional relationship between the dog and the human), and then a com-
mitment to bring members of that species up to that norm, even if spe-
cial obstacles lies in the way of that (Nussbaum, 2006, p. 365). 
  

The “species norm” is based on judgment. Nussbaum explicitly clarifies that 
 
the species norm is evaluative … it does not simply read off norms from 
the way nature actually is. But once we have judged that a capability is 
essential for a life with human dignity, we have a very strong moral rea-
son for promoting its flourishing and removing obstacles to it (Nuss-
baum, 2006, p. 347). 
 

Although Nussbaum here talks about human beings, the same holds true for 
non-human animals. 

Nussbaum stresses that ethically relevant differences exist between spe-
cies regarding capabilities and flourishing: 

 
Because the capabilities approach finds ethical significance in the un-
folding and flourishing of basic (innate) capabilities—those that are 
evaluated as both good and central—it will also find harm in the thwart-
ing or blighting of those capabilities. More complex forms of life have 
more and more complex (good) capabilities to be blighted, so they can 
suffer more and different types of harm (Nussbaum, 2006, p. 361). 
 

Central to Nussbaum’s approach is that animal welfare goes beyond mere pain 
and suffering and includes all sorts of capabilities (Nussbaum, 2006, pp. 357–
366, 384–388). She applies her “capabilities list” from the human sphere to 
animals: (1) life, (2) bodily health, (3) bodily integrity, (4) senses, imagination 
and thought, (5) emotions, (6) practical reason, (7) affiliation, (8) interspecies 
relationships, (9) play, and (10) control over the environment. Although she is 
aware of and discusses the problems of applying this list to animals, she be-
lieves that it will offer good guidance for policies regarding animals (Nuss-
baum, 2006, pp. 392–401). 
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In sum, we find at least four different versions of the “natural living” 
conception. The first focuses on natural (or normal) behavior. For example, a 
hen works for a perch and a sand-bath and a sow in hot weather wants to wal-
low. Such behaviors can be more or less exhibited also in quite constrained 
circumstances, for example, in a farmhouse. The second view is more encom-
passing and focuses on natural living in a fuller sense. It concerns—more or 
less—the animal’s life as a whole and consists in leading this life in the spe-
cies’ natural (wild) environment (habitat). The third view has a somewhat 
different focus, namely animal nature. This nature is genetically based and 
includes more than the full repertoire of natural behaviors, for example, “pig-
ness.” The fourth view highlights species-specific innate capabilities and 
flourishing. 
 

D. Commonly Overlapping … 

Commonly considerable overlap exists between the three animal welfare con-
cerns. The welfare of an animal may be assessed to be good or bad whatever 
animal welfare conception we apply. For example, if an animal has a life-
threatening disease such as cancer, or has a severely injured leg, this would 
imply bad welfare on all accounts, although the reasons might differ. Accord-
ing to conceptions focusing on absence of suffering, the pain would imply 
poor welfare in both cases. Conceptions focusing on functioning, on the other 
hand, would imply that organs with cancer are dysfunctional and that a se-
verely injured leg prevents normal mobility. Finally, conceptions focusing on 
natural living would imply that such living in both cases is hindered. 
 

E. … But Sometimes in Conflict 

Sometimes the practical implications of the three concerns differ, leading to 
conflicting assessments of welfare. This is often acknowledged in the debate. 
For example, an animal may have poor welfare in terms of biological func-
tioning but acceptable welfare in terms of feeling. It may be injured, have an 
impaired immune system, have increased susceptibility to disease, be unable 
to reproduce, or be at risk of premature death; despite this it may not feel pain 
(Broom, 1991).  

There may also be practical differences between conceptions focusing 
on functioning and those focusing on natural living. For example, biological 
functioning may be promoted by protecting farm animals from the hardships 
of nature. The animals are provided with shelter, nutrition, and protection 
from predators. A focus on natural living, on the other hand, may imply more 
freedom in terms of avoidance of the crowded housing and rough handling of 
conventional farming (Fraser, 1995). 

Conceptions based on natural living may be in conflict with those based 
on feeling. Take, for example, a veal calf confined in a crate and fed a low-
iron liquid diet (Tannenbaum, 1991). From the natural living perspective, its 
welfare may be assessed to be low, since it has no ability to move and social-
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ize. From the subjective experience perspective, the welfare may be accept-
able since the animal is not experiencing pain. Another example is given by 
Rollin. He argues that it would be wrong to capture a gazelle, tiger, or eagle, 
and keep them in cages. The reason is that this would violate the “nature” of 
the animal. This would be wrong, according to Rollin, even if the animal did 
not feel any pain and even if it experienced much pleasure (Rollin, 1981, pp. 
34–35). 

Let me finally point out a possible difference between conceptions fo-
cusing on absence of negative feelings and those focusing on presence of 
positive ones. An example is laboratory animals. Given a conception of the 
negative type, the goal may merely be alleviation or prevention of pain. Given 
a conception of the positive type, the goal may also be to allow animals to 
enjoy pleasures that are not necessary for alleviation or prevention of pain. 
This can be promoted, for example, by providing enriched environments 
(Tannenbaum, 2001). 

 
 

2. A Comprehensive Approach 

Fraser criticizes restrictive views that focus on only one or two of the three 
animal welfare concerns (note that below I will for the sake of simplicity refer 
to Fraser only and ignore the co-authors of some of his papers): 

 
We suggest, instead, that if animal welfare research is to address major 
ethical concerns about the quality of life of animals, then the conception 
of animal welfare used by scientists needs to reflect the full range of ma-
jor ethical concerns extant in society (Fraser et al., 1997, p. 202). 
 

His alternative is “an integrative model” (Fraser et al., 1997, p. 199). He ar-
gues: 

 
Scientific research on “animal welfare” began because of ethical con-
cerns over the quality of life of animals, and the public looks to animal 
welfare research for guidance regarding these concerns. The conception 
of animal welfare used by scientists must relate closely to these ethical 
concerns if the orientation of the research and the interpretation of the 
findings is to address them successfully. At least three overlapping ethi-
cal concerns are commonly expressed regarding the quality of life of 
animals (Fraser et al., 1997, p. 187). 
 

As far as I can understand, two different theses can be found in these quota-
tions:   
 

(1)  a conceptual thesis: an adequate conception of animal welfare 
should reflect three ethical concerns: functioning, feeling, and 
natural living, 
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(2)  an ethical thesis: an adequate animal ethic should include three in-
herently important animal welfare concerns: functioning, feeling, 
and natural living.  

 
The first thesis is explicitly stated. It means that all three concerns should be 
considered inherently important, not one or two of them merely instrumentally 
important (Fraser, 2003). The second thesis is only implicit. All three con-
cerns are ethically legitimate goals of human action. The conceptual thesis (1) 
presupposes the ethical thesis (2). Only if the ethical thesis is legitimate is the 
conceptual thesis legitimate. 

Fraser’s argument for this comprehensive approach to animal welfare is 
that it reflects better than other approaches the major ethical concerns regard-
ing animal welfare that are “extant in society” (Fraser et al., 1997, p. 202). 
These concerns are sincere moral intuitions among the general public that 
express a caring attitude toward animals. Animal welfare science has to take 
all three ethical concerns seriously in order to respond to the general public 
and retain its confidence. Fraser claims that “the public looks to animal wel-
fare research for guidance regarding these concerns” (Fraser et al., 1997, p. 
187).  

If we are to understand Fraser’s argument, it must be put into context. 
He is writing in scientific journals in which the concept of animal welfare and 
its possible value-laden character has been heavily debated for years. Some-
times this discussion has been quite technical. Fraser wants to broaden the 
perspective and asks which concerns basically motivate animal welfare sci-
ence. He maintains that these concerns are ethical and that they are expressed 
not only by scientists but also by the general public. To support this statement, 
he quotes several scientists and lay persons (Fraser et al., 1997). 

I am prepared to accept Fraser’s comprehensive approach, provided that 
certain conceptual and ethical problems are handled in a satisfying way. Let 
us take a look at these problems. 

 
 

3. Conceptual Implications 

A. Conflicting and Incommensurable Components 

The comprehensive approach states that an adequate conception of animal 
welfare consists of three components that reflect three ethical concerns—
functioning, feeling, and natural living—and that are seen as inherently im-
portant. This gives rise to two problems. The first problem is that the three 
components may sometimes be in conflict. I gave a few examples above. The 
second is that the three components are incommensurable, that is, they cannot 
be measured by a common unit of measurement. These problems imply that it 
is impossible to give a definition of the comprehensive concept of animal wel-
fare by providing necessary and sufficient conditions. No true conceptual in-
tegration is possible. Therefore, Fraser’s designation—“an integrative 
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model”—does not seem quite appropriate. The term “comprehensive” is bet-
ter, since it merely suggests a conglomerate of different components. 

These conceptual problems raise an even more basic issue: can a concept 
with these properties be theoretically acceptable? The cognitive linguistics of 
George Lakoff and Mark Johnson—mentioned earlier—can shed light on this 
issue. Lakoff and Johnson have carried out empirical investigations that indi-
cate that many—and, in their opinion, most—concepts cannot be defined by 
providing necessary and sufficient conditions. The reason is that the concepts 
are metaphors and have prototype structure (Lakoff and Johnson, 1980; John-
son, 1993; Lakoff and Johnson, 1999; both notions have been explained 
above). 

The concept of welfare is fundamentally a metaphor. Lexically, the word 
“welfare” means “fare well.”  This suggests that welfare is a metaphor of 
traveling. This traveling has positive value. To fare well is to travel “safely 
and conveniently.” These terms are also metaphors. To travel “safely” means 
to travel with no accidents or no serious risk for accidents. To travel “conven-
iently” means to travel smoothly and without hindrances. 

The concept of welfare has prototype structure. First, each conceptual 
component—functioning, feeling, and natural living—has prototype structure. 
Clear, commonly accepted examples exist of functioning well, feeling well, 
and living naturally, respectively. We also find non-prototypical instances that 
are unclear and disputed. For example, the borderline between functioning 
well and not functioning well is vague, and scientists may draw the line dif-
ferently. Second, the comprehensive concept also has prototype structure. 
Prototypes are, for example, the cases of overlap given above. Non-
prototypical cases are the examples of conflict between the conceptual com-
ponents. 

The fact that the comprehensive conception of animal welfare cannot be 
defined by necessary and sufficient conditions but is a metaphorical concept 
based on three incommensurable prototypes may be criticized as theoretically 
unsatisfying. However, the metaphorical character and prototypical structure 
are shared by many other—and perhaps most—concepts. Moreover, the com-
prehensive conception has the advantage of reflecting all three ethical con-
cerns. These concerns are expressed not only in the academic discussion but 
in society at large. 

 
B. A Value-Laden Concept 

The concept of animal welfare is value-laden, which is indicated by its basic 
metaphor of “faring well,” mentioned above. Fraser also stresses this, talking 
about “ethical concerns” (Fraser et al., 1997, p. 189). However, he goes be-
yond mere description and makes a normative proposal, stressing that an ac-
ceptable scientific conception of animal welfare “needs to reflect the full 
range of major ethical concerns” (Fraser et al., 1997, p. 202) and “must relate 
closely to these ethical concerns” (Fraser et al., 1997, p. 187).  
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Many other participants in the debate share Fraser’s recognition of the 
value-laden nature of the animal welfare concept. It is stressed, for example, 
by Rollin: 

 
A main component of 20th century scientific ideology is the view that 
science is “value-free.” This notion has dominated the view of animal 
welfare in the emerging field of animal welfare science. Science, how-
ever, is neither value-free in general, nor ethics-free in particular. The 
value-laden nature of the concept of “animal welfare” is clear, and even 
what information is considered to count as facts is structured by valua-
tional presuppositions (Rollin, 1993, p. 44).  
 

It is not enough to point out the value-laden character of the animal welfare 
concept. The nature and role of values must be clarified more precisely. The 
values involved can be of many different types: ethical, preferential, episte-
mological, methodological, and so on. Fraser appears to focus primarily on 
ethical values, as do F. R. Stafleu et al., who pinpoint “the moral aspect of 
welfare” (Stafleu et al., 1996, p. 233), and Tannenbaum, who states that “the 
very concept of animal welfare—what ordinary people and scientists mean by 
the term welfare—includes an ethical component” (Tannenbaum, 1991, p. 
1366). 

Ethical values may enter animal welfare science in several different 
ways. Fraser has concentrated on the three ethical concerns about animal wel-
fare that initially motivates animal welfare science. Because of these con-
cerns, scientists make choices regarding “definitions, parameters, levels to be 
studied, etc.” (Stafleu et al., 1996, p. 232). These choices involve different 
types of values, including ethical ones. When the welfare assessment of a par-
ticular animal has been carried out, the ethical problem arises of how to treat 
the animal on the basis of these results. An even more general ethical problem 
arises: Are there uses of animals in human society that imply too badly defi-
cient animal welfare to be ethically acceptable? In this book, the focus is on 
animal experimentation. A key problem is whether some experiments should 
not be carried out due to animal welfare concerns. 

Given this “ethics-laden” nature of the concept of animal welfare, let us 
take a closer look at the ethical problems raised by the comprehensive ap-
proach to animal welfare.   

 
 

4. Ethical Implications 

A. Balancing Conflicting Animal Welfare Concerns 

According to the ethical thesis of the comprehensive approach, all three ethi-
cal concerns—functioning, feeling, natural living—are legitimate ethical con-
cerns. This raises the problem of how to balance these ethical concerns when 
they conflict. What is the order of priority of the three inherent animal welfare 
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concerns: functioning, feeling, and natural living? Fraser explicitly recognizes 
this problem. He talks about “weighing conflicting but incommensurable vari-
ables” (Fraser, 2003, p. 441), but he does not clarify how to solve the prob-
lem. His aim is only to show that science cannot solve it and that ethical de-
liberation is needed. 

Two different ways of solving the problem exist. One is to make a lexi-
cal ordering, for example by stating that feeling is always most important and 
functioning and natural living always have lower priority. Another option is 
contextual ordering, or to state that the respective priority of the three ethical 
animal welfare concerns may vary from one context to another. Sometimes 
functioning is most important, sometimes feeling, and sometimes natural liv-
ing. We prioritize differently because of the special relations of the animals to 
human beings, that is, because of different uses or functions of animals in 
human society. 

Fraser appears to favor contextual ordering. His use of the term “weigh-
ing” (Fraser, 2003, p. 441) in characterizing the ethical problem is a weak 
indication of this. I also support contextual ordering. Lexical ordering is not 
sufficiently sensitive to the variety of contexts, such as those in which animals 
are used in human society and those in which they are not used, that is, ani-
mals in the wilderness that are not “used” for hunting. 

When we choose to accept a kind of use of animals in society, we by 
implication also set certain priorities among animal welfare concerns. If we, 
for example, accept—on certain conditions—the use of animals in farming, 
this choice implies that the ethical concern for natural living receives a low 
priority, since the animals are to be kept in confined areas (more or less spa-
cious). Conversely, the ethical concerns for functioning well or feeling well 
get higher priority. We want our farm animals to function well and feel well. 
Similarly, if we accept—on certain conditions—the use of animals in scien-
tific experimentation, we also by implication give the ethical concern for natu-
ral living a low priority, because the animals have to be kept in cages for sci-
entific reasons, namely, control. And conversely the ethical concerns for func-
tioning well and feeling well receive higher priority. 

Consider wild animals as compared with farm animals and laboratory 
animals. In the context of wilderness, natural living is the most important 
animal welfare aspect, although we may sometimes euthanize injured wild 
animals to put an end to their pain, and even help animal offspring whose par-
ents have died to develop into well-functioning adults. However, we do not on 
a regular basis make strong efforts to look up and actively help wild animals 
to feel well or function well.  

Even choices regarding more particular uses of animals may also have 
implications for which ethical concerns are considered the most important. If 
we, for example, decide to use animals in research as disease models or in 
knock-out studies of gene function, the ethical concern for functioning well in 
terms of health would, by implication, have low priority, because it is pre-
cisely effects in terms of ill health that are sought. The ethical concern for 
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feeling well would then be given higher priority. Although we seek clinical 
effects, we want to keep the pain at a minimum. 

We may object to the idea that we first determine which uses of animals 
are ethically acceptable and then by implication or in addition determine 
which animal welfare concern should be prioritized. Should we not instead 
ask if the animals’ use in society is itself acceptable in animal welfare terms? 
Here it should be noted that the choices we make concerning the use of ani-
mals may be based on different kinds of ethical considerations. These consid-
erations may be animal welfare considerations, but they may also be consid-
erations of another type, for example animal rights considerations or consid-
erations stressing the importance of human interests. If we choose to criticize 
a particular kind of use of animals, this can be done on the basis of animal 
welfare considerations (as in Singer) but also by referring to animal rights (as 
in Regan). And the criticism might be categorical or non-categorical, that is, 
be against all such uses or only against some or most of them. If we choose to 
accept a particular kind of use of animals, then that choice may be justified by 
reference to human benefit in addition to animal welfare considerations (as in 
Cohen and Midgley) or by human benefit only (as in Carruthers). This accep-
tance of a particular use may also be categorical or non-categorical.  

To the extent that animal welfare is taken into account in criticism or de-
fence of a particular animal use, the focus may be on different animal welfare 
aspects: feeling (as in Duncan), functioning (as in Broom) or natural living (as 
in Rollin). Alternatively, all three animal welfare aspects are accepted and 
their ordering is considered to be contextual (as Fraser suggests). 

Let me here make a short comment on the third of the 3Rs presented in 
the previous chapter, namely the principle of refinement. This principle was 
originally understood by Russell and Burch as a requirement to refine the 
techniques to minimize animal pain and distress (Russell and Burch, 1992, p. 
134). What is apparent here is the presupposed subjective approach to animal 
welfare. The focus is on animal feelings of pain and distress, not on function-
ing or natural living, and the focus is exclusively on avoiding negative affec-
tive states, not on promoting positive ones. But positive feelings are also an 
important concern and are generally considered to be so today (Smith, 2001). 
Animals can be stimulated to experience such feelings by an enriched envi-
ronment in terms of wheels, piles of hay, and so on. This is an important con-
cern in housing, husbandry, and care before the experiment (in a narrow 
sense) is carried out, but in the experimental situation keeping the pain at a 
minimum is the primary concern. 
 

B. The Comprehensive Approach and Casuistry 

Fraser’s comprehensive approach has a serious weakness, namely that the 
ethical concerns are not related to ethical theory. In my opinion, the best op-
tion is to combine the approach with the casuistic view suggested in the previ-
ous chapter. Let me explain. 
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The comprehensive approach involves three ethical concerns, namely 
functioning well, feeling well, and natural living. One of these fits utilitarian-
ism, namely feeling well. The goal is to avoid suffering and promote pleasure 
(hedonistic utilitarianism) or to achieve experienced preference-satisfaction 
(preference utilitarianism). In both types of utilitarianism, the subjective men-
tal states of the animals are considered inherently important. According to the 
comprehensive approach, objective states in terms of biological functioning 
and natural living are also inherently important. Thus, this approach combines 
utilitarian and non-utilitarian animal welfare concerns.  

This mixture of subjective (feelings-based) and objective (functioning-
based and natural living-based) welfare concerns is not without problems. 
Fraser recognizes that the concerns may be difficult to combine and calls them 
“incommensurable variables” (Fraser, 2003, p. 441), but I find no indication 
that he recognizes the relative oddness of this mixture from the perspective of 
established ethical theory. Utilitarian and non-utilitarian welfare concerns are 
commonly viewed as distinct (Appleby and Sandøe, 2002; Sumner, 1996). 

In animal welfare legislation, however, we sometimes find such combi-
nations. For example, in my own country—Sweden—the Animal Welfare Act 
(1988 (with later revisions)) states that “animals shall be treated well and shall 
be protected from unnecessary suffering and disease” (Section 2 (1)) and that 
“animals shall be accommodated and handled in an environment that is ap-
propriate for animals and in such a way as to promote their health and permit 
natural behavior” (Section 4 (1)). In this legislative framework, traces of all 
three animal welfare concerns can be found. The focus on “suffering” shows a 
concern for animal feeling. The statements about “disease” and “health” sug-
gest a concern for biological functioning, and the statement regarding “natural 
behavior” indicates a concern for natural living. In animal experimentation, 
feeling appears to be the primary aspect. With regard to the ethics committee 
on animal experimentation, the Animal Welfare Ordinance (1988 (with later 
revisions)) states that “when considering specific cases the committee shall 
weigh the importance of the experiment against the suffering inflicted on the 
animal” (Section 49 (1)). 

Another example of a combination of different welfare concerns is found 
in the list of the “five freedoms” issued in the United Kingdom by the Farm 
Animal Welfare Council: 

 
1.  Freedom from thirst, hunger and malnutrition—by providing ready 

access to fresh water and a diet to maintain full health and vigour.  
2.  Freedom from discomfort—by providing a suitable environment 

including shelter and a comfortable resting area. 
3.  Freedom from pain, injury and disease—by prevention or rapid di-

agnosis and treatment. 
4.  Freedom to express normal behaviour—by providing sufficient 

space, proper facilities and company of the animal’s own kind. 
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5.  Freedom from fear and distress—by ensuring conditions which 
prevent mental suffering (FAWC, 2009). 

 
Two things should be noted here. First, all three animal welfare concerns are 
alluded to. Much focus is on feeling (“discomfort,” “pain,” “fear,” “distress,” 
and “mental suffering”) but also on functioning (“thirst,” “hunger,” “malnutri-
tion,” “health,” “vigor,” “injury,” “disease,” “diagnosis,” and “treatment”) and 
natural living (“normal behavior,” “sufficient space,” “company of the ani-
mal’s own kind,” and “suitable environment”). Second, no attempt is made to 
reduce the concerns to one single most important one. All concerns seem to be 
important in their own regard. 

Another aspect of the comprehensive view is that the incommensurable 
ethical concerns are to be weighed in cases of conflict. This talk about 
“weighing” incommensurable variables (Fraser, 2003, p. 441) can be inter-
preted in terms of a casuistic approach. Weighing is typical of utilitarianism, 
but not the weighing of “incommensurable variables.” Casuistry, on the other 
hand, is characterized precisely by the contextual weighing of a plurality of 
divergent ethical concerns (Jonsen and Toulmin, 1988). In particular, the 
comprehensive ethical approach comes close to Baruch Brody’s “pluralistic 
casuistry,” which includes a plurality of legitimate ethical appeals—
teleological and deontological—to be balanced on a case-by-case basis 
(Brody, 1988; Brody, 1998, pp. 197–212). The comprehensive approach also 
fits my own “imaginative casuistry” very well; it is also pluralistic (see Chap-
ter Three; Nordgren, 1998; Nordgren, 2001, pp. 15–49). 

The casuistic approach to weighing implies a contextual ordering of con-
flicting animal welfare concerns. In two of the examples of contextual order-
ing given above—farming and scientific experiments—it is presupposed that 
it is ethically acceptable to use animals for the sake of human welfare in these 
contexts. It is presupposed that it is ethically acceptable for human beings to 
be involved in these special relations with animals.  

This raises—in turn—the question of whether poor welfare could some-
times count as a reason for not using animals in a particular context. Accord-
ing to the weak human priority prototype, this may sometimes be the case. 
With Midgley, I accept that human beings are involved in special relations 
with animals, although animal welfare concerns may in some contexts out-
weigh human welfare concerns, implying that animals should not be used in 
these contexts (Midgley, 1983, pp. 19–32, 98–113). The acceptance of rela-
tional properties as ethically relevant makes it possible to balance different 
animal welfare concerns differently in different contexts. For example, it is 
possible to balance them differently regarding wild animals, farm animals, 
and laboratory animals, as suggested above. 
 

C. Balancing Conflicting Animal Welfare and Human Welfare Concerns 

Within the comprehensive approach not only problems of balancing conflict-
ing animal welfare concerns may arise, but also problems of balancing con-
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flicting animal welfare concerns and human welfare concerns. In cases of con-
flict, should human welfare—regardless of how it is conceived—be assigned 
higher priority than animal welfare? Which uses of animals—if any—are 
ethically acceptable? These issues are by no means unique to the comprehen-
sive approach. They are basic problems for all types of animal ethics. This 
problem is the same even if only one or two of the three animal welfare con-
cerns are embraced. 

The five ethical prototypes of animal experimentation discussed in pre-
vious chapters suggest different ways of handling this problem. As in the case 
of balancing conflicting animal welfare concerns, we find basically two ways 
of balancing conflicting animal welfare and human welfare concerns, namely 
lexical and contextual ordering. 

The strong human priority prototype of Cohen proposes a lexical order-
ing (Cohen 1994; Cohen in Cohen and Regan 2001). All uses of animals con-
tributing to human welfare are acceptable, although animal welfare should 
always be taken seriously.  

At first glance, the human dominion prototype and the animal rights pro-
totype may also be said to suggest lexical ordering, but on closer inspection 
the problem of balancing does not arise at all or only very rarely. 

According to the human dominion prototype suggested by Carruthers 
(1992), we have no direct duties regarding animal welfare, and therefore no 
problem of balancing conflicting animal welfare and human welfare concerns 
arises. 

Neither will there commonly arise any problem of balancing in Regan’s 
animal rights prototype (Regan, 1983; Regan in Cohen and Regan, 2001). The 
reason is that human welfare concerns should in principle never be allowed to 
interfere with animal welfare concerns. Only in “lifeboat cases” where the 
lives of both human beings and animals are threatened, may there occur a 
problem of balancing. In such cases, human welfare may outweigh animal 
welfare, but such cases are very rare. However, in these very rare cases it ap-
pears to be a matter of contextual ordering of welfare concerns instead of lexi-
cal. 

The prototype of equal consideration of interests defended by Singer 
(1993a; 1995) suggests contextual ordering, since this utilitarian approach 
focuses on individual acts and the facts of the particular situation. The out-
come of ordering is likely to be that human welfare concerns only rarely out-
weigh animal welfare concerns in cases of conflict. Most human uses of ani-
mals involving low animal welfare in terms of feelings of suffering are unac-
ceptable. 

The weak human priority prototype of Midgley (1983) also implies con-
textual ordering. The outcome of prioritizing conflicting animal welfare and 
human welfare concerns is likely to be that human welfare concerns com-
monly—but not always—outweigh animal welfare concerns. Only uses of 
animals contributing to vital human welfare concerns are acceptable. Taking 
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animal welfare concerns seriously may prohibit some uses of animals in some 
contexts. 

In sum, we have three different views of how to prioritize conflicting 
animal welfare and human welfare concerns: “strong human priority” propos-
ing lexical ordering, and “weak human priority” and “equal consideration” 
proposing contextual ordering. I have argued in favor of the weak human pri-
ority prototype and consequently I support contextual ordering according to 
this approach. Human welfare concerns often—but not always—outweigh 
animal welfare concerns. The problem is which human welfare concerns are 
sufficiently vital. As argued in the previous chapter, uses of animals for re-
search purposes are often to be considered vital. 

Let me finally restate that Midgley does not propose a comprehensive 
view of animal welfare. She appears to understand welfare primarily in terms 
of feelings (Midgley, 1983, p. 96). In this book I propose that Midgley’s ap-
proach to animal ethics is to be supplemented with the comprehensive animal 
welfare approach of Fraser. 

It is enlightening to turn the issue the other way around and ask how 
Fraser evaluates Midgley. In a paper where Fraser comments on various types 
of animal ethics, we get a clear indication of this. Fraser criticizes a category 
of philosophers, which he calls “type 1 philosophers.” These philosophers do 
not take animal welfare science seriously enough. His key examples are Tom 
Regan and Peter Singer. Fraser is critical toward six aspects of this kind of 
animal ethics: 

 
It tended (1) to focus only on the level of the individual rather than mak-
ing some decisions at the level of the population, ecosystem or species, 
(2) to advocate single ethical principles rather than balancing conflicting 
principles, (3) to ignore or dismiss traditional ethics based on care, re-
sponsibility, and community with animals, (4) to seek solutions through 
ethical theory with little recourse to empirical knowledge, (5) to lump 
diverse taxonomic groups into single moral categories, and (6) to pro-
pose wholesale solutions to diverse animal use practices (Fraser, 1999, 
p. 171). 
 

By contrast, Fraser is positive toward “type 2 philosophers.” These philoso-
phers propose approaches to animal ethics that are “compatible” with animal 
welfare science. Some of this work “attaches value to traditional care for and 
community with animals” (Fraser, 1999, p. 171). Fraser stresses that this type 
of animal ethics should be further investigated, stating that “we need better 
developed theories that articulate the ethical significance of care and commu-
nity involving other species” (Fraser, 1999, p. 186). One of the philosophers 
that Fraser mentions as a proponent of this kind of a view is Midgley. There-
fore, it appears that out of the five prototypes presented in Chapter Two, 
Fraser comes closest to Midgley’s, although he does not develop a theory of 
his own. 
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Let me highlight two particular aspects of Fraser’s incompletely devel-
oped view. The first concerns contextual ordering in relation to different ani-
mal species. As mentioned above, Fraser criticizes the tendency of some ani-
mal ethicists to “lump diverse taxonomic groups into single moral categories” 
(Fraser, 1999, p. 171). He exemplifies this with Regan who talks about “sub-
jects-of-a-life,” referring to at least all mentally normal mammals one year old 
or more (Regan, 1983). Fraser admits that in theory Singer is more discrimi-
nating, making a distinction between sentient and non-sentient beings and 
between persons and non-persons. In practice, however, Singer focuses 
mainly on the aggregate and recommends, for example, consumers not to buy 
products that have been tested on “animals” (Singer, 1995, p. 94; Fraser, 
1999, p. 175). Fraser, on the other hand, stresses the importance of taking into 
account empirical knowledge about different species obtained by animal wel-
fare science (Fraser, 1999, p. 176). For example, he mentions with approval 
that “scientists have proposed the use of domestic pigs rather than primates 
…, and fish rather than birds or mammals …, as more ethically acceptable 
ways of conducting certain types of animal research” (Fraser, 1999, p. 175). 

The second aspect concerns contextual ordering in relation to different 
animal uses or functions. Fraser criticizes the tendency of some animal ethi-
cists “to lump diverse animal use practices under broad headings such as 
‘commercial animal agriculture,’ and to advocate extremely general remedies 
for extremely complex situations” (Fraser, 1999, p. 176). Regan is a particu-
larly clear target of this criticism, holding for example that commercial animal 
production should cease entirely (Regan, 1983, pp. 330–353). Fraser recog-
nizes that in theory Singer is also in this respect more discriminating. But in 
practice Singer rejects certain broad categories of animal use in totality. One 
example, pointed out by Fraser, is Singer’s view that the meat available in 
food stores comes from animals that have not been treated with any real con-
sideration at all while being reared (Singer, 1995, p. 160; Fraser, 1999, p. 
176). By contrast, Fraser talks about “discriminating between good and bad 
animal use practices” and stresses “the importance of empirical analysis” in 
carrying out such a discrimination (Fraser, 1999, p. 171). Certain particular 
uses of animals are ethically acceptable, while others are not. 

In conclusion, Fraser’s comprehensive conceptual and ethical approach 
to animal welfare fits very well with Midgley’s type of animal ethics. 

 
 

5. Animal Sentience 

One of the components of this comprehensive conception of animal welfare is 
feeling. I have argued that it is the most important animal welfare concern in 
animal experimentation. This component requires further clarification.  

We saw in Chapter Two that the proponent of the human dominion pro-
totype, Carruthers, in a speculative chapter of his book stated tentatively that 
animals are unconscious (Carruthers, 1992, pp. 186, 192–193). In particular, 
he argued that “if animals are incapable of thinking about their own acts of 
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thinking, then their pains must all be non-conscious ones” (Carruthers, 1992, 
p. 189). On the other hand, the proponents of the other four prototypes—
Cohen, Midgley, Singer, and Regan—all stress that many animals are sentient 
and can feel pain. I have indicated that Carruthers’ speculations have no scien-
tific ground. I will now elaborate on different aspects of animal sentience 
(without special reference to Carruthers). As a starting point I will take the 
analysis of David DeGrazia in his book Taking Animals Seriously: Mental 
Life and Moral Status (1996). This book makes many clarifying points con-
cerning animal sentience and consciousness, but I will make a few critical 
remarks and also criticize DeGrazia’s view of animal welfare. In addition, I 
will give a few constructive proposals. 
 

A. Nociception 

The proper starting point for a discussion of animal pain is nociception. Noci-
ception is the activity of nociceptors. Nociceptors detect stimuli that could be 
tissue-damaging, for example, cold, heat, pressure, and cutting. Nociception is 
not a mental state. It does not in itself involve pain. But it is the first stage in a 
process that often includes pain. The nociceptors fire nervous impulses along 
axons, but they do so only over a particular threshold of intensity. Below that 
level the nociceptors do not respond to stimuli. DeGrazia gives the example of 
the paraplegic who touches a hot iron. She does not feel any pain, because of 
the damage of her spinal cord, but nevertheless she withdraws the foot (De-
Grazia, 1996, p. 99). Nociception should be distinguished from other types of 
responsiveness to stimuli, for example a plant’s movement of leaves toward 
light. According to DeGrazia, nociceptors can be found in all vertebrates and 
possibly also in cephalopods, although great variation exists in the details. 
Their presence indicates that an animal may have the ability to feel pain, al-
though it is not a mental state in itself (DeGrazia, 1996, pp. 99–100).  
 

B. Pain 

What is pain? DeGrazia proposes the following definition: 
 
Pain [is] … an unpleasant sensory experience typically associated with 
actual or potential tissue damage (DeGrazia, 1996, p. 107). 
 

Several things should be noted here. First, pain is viewed as an experience. It 
is a mental state, a form of consciousness. DeGrazia does not try to provide a 
non-circular definition of what consciousness is. Consciousness appears to be 
“a basic, irreducible concept within our conceptual scheme” (DeGrazia, 1996, 
p. 101). Second, pain has two components, a sensory component and an affec-
tive component. Third, DeGrazia stresses the link between pain and nocicep-
tion by referring to tissue damage. In this way pain can be distinguished from 
other unpleasant experiences such as distress and anxiety. For my purposes in 
this book, DeGrazia’s definition appears quite appropriate. 
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The scientific evidence for pain in animals DeGrazia gathers from three 
sources. In each case he compares the findings with human beings (DeGrazia, 
1996, pp. 105–115).  

The first source is ethology. Many animals behave as if they feel pain, 
but the data must be scrutinized critically. Similar to human beings, many 
animals exhibit avoidance or escape behavior, for example withdrawing a 
body part from a hot object. Since this may also be seen in insects, it might be 
the case that this behavior sometimes is merely reflexive or nociceptive. Ver-
tebrates and cephalopods show ability of adaptation and learning with regard 
to stimuli associated with pain in human beings. This supports the hypothesis 
that they do feel pain. 

The second source is physiology. Many animals have a neural machin-
ery similar to human beings. The basic neurophysiology of nociception is 
similar in vertebrates and cephalopods, although the details differ. Anesthesia 
and analgesia control pain across these species. 

Third, from the perspective of evolutionary theory we have reason to be-
lieve that animals that are closely related to human beings may have a similar 
ability to feel pain. In human beings the ability to feel pain is highly func-
tional, and there might be a selective pressure toward the evolution of avoid-
ance and escape behaviors in many related species. 

This evidence might seem convincing, but in order to indicate that a dis-
pute is still going on among biologists regarding exactly which species have 
the ability to feel pain, let me give the example of fish, which has recently 
been subjected to intensified discussion. In a review article, James Rose ar-
gues that the nervous system of fish is very different from that of mammals. 
Therefore, fish lack the brain structures necessary for generating the con-
sciousness required for experiencing pain (Rose, 2002). On the other hand, K. 
P. Chandroo et al. criticize Rose for not providing sufficient evidence to be 
able to exclude the possibility that the fish brain could generate some kind of 
consciousness. Other parts of the brain than the neo-cortex might be important 
in this respect (Chandroo et al., 2004). 

I conclude that we have good reasons to believe that all vertebrates—
mammals, birds, fish—and also cephalopods have the ability to feel pain. But 
we may distinguish prototypical examples and non-prototypical ones. Pri-
mates belong to the former category but also the most common species used 
in animal experimentation, namely mouse and rat. Non-prototypical and more 
disputed examples are fish and even more so cephalopods. 

How do these animals experience pain? This question is not discussed 
by DeGrazia, but as far as I can see a comment by Barnard and Hurst is rele-
vant in this regard. We saw above that they stress that we cannot generalize 
our subjective states to other species because they may have completely dif-
ferent subjective experiences or no capacity for subjective experience whatso-
ever (Barnard and Hurst, 1996). This is an important reminder. It is also vital 
not to overstate the difficulty of understanding how animals feel. There ap-
pears to be a tendency in Barnard and Hurst to go too far into skepticism. An-
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thropomorphism is a risk, but pain appears to be a better candidate than all 
other subjective states for being a state that is fairly similar across many spe-
cies. The reason is that nociception—the neurological basis for feeling pain—
is quite similar across species, despite differences in details. This fact indi-
cates the risk of underestimating the similarity between human and animal 
experience of pain. 

How should this limited understanding of how animals experience pain 
be handled from an ethical point of view? Although understanding more pre-
cisely how animals feel pain would be valuable, it does not seem necessary 
for responsible ethical deliberation. The fact that many animals feel pain—
regardless of how they do it—is what is ethically crucial. Moral imagination is 
not the ability to feel what animals feel. It is the ability to recognize the ethi-
cal relevance of animal pain. Moreover, even if we stress the animal ability to 
feel pain very strongly—at the risk of overstating the similarity of human and 
animal experience of pain—we must remember that in animal experimenta-
tion animal pain has to be balanced against the expected human benefit. As 
argued above, if the expected human benefit is high, it might nevertheless 
outweigh severe animal pain. 

 
C. Distress and Suffering 

“Sentience” is a common term in the animal ethics debate, which covers the 
ability to feel pain, but feeling pain is only one aspect of sentience. Other 
negative affective states are distress and suffering. DeGrazia understands dis-
tress in the following way: 

 
Distress is a typically unpleasant emotional response to the perception of 
environmental challenges or to equilibrium-disrupting internal stimuli 
(DeGrazia 1996, p. 117). 
 

This analysis has several important points. Distress is considered to be an 
emotional response to certain perceptions. These perceptions may be due not 
only to external stimuli but also to internal ones. With regard to external stim-
uli, distress—in distinction to pain—is not a reaction to potential tissue dam-
age but to “challenges” in the environment to which the animal is unable to 
adapt or has difficulty adapting to. The internal stimuli provoking the un-
pleasant emotional response are characterized by being “equilibrium-
disrupting.” It is not quite clear what this means, but one interpretation is that 
they are perceptions of lacking ability to handle challenges. 

DeGrazia suggests the following definition of “suffering”: 
 
Suffering is a highly unpleasant emotional state associated with more-
than-minimal pain or distress (DeGrazia, 1996, p. 116). 
  

We see here that suffering—according to DeGrazia—is an emotional state. 
This emotional state is associated with but not identical to more-than-minimal 
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pain or distress. This suggests that it might be possible to experience more-
than-minimal pain or distress without suffering. DeGrazia argues that most or 
all vertebrates and possibly some invertebrates can suffer (DeGrazia, 1996, p. 
123). 
 

D. Pleasure and Happiness 

Sentience may also include positive affective states, not only negative ones. In 
his discussion of pleasure, DeGrazia distinguishes two different models, the 
feeling model (proposed by Bentham) and the attitude model (defended by 
Sidgwick). According to the feeling model, it is contingent whether or not we 
like pleasures. According to the attitude model, pleasures are necessarily 
liked. DeGrazia supports the attitude model. He quotes Sidgwick’s definition 
of pleasure: 

 
Let, then, pleasure be defined as feeling which the sentient individual at 
the time of feeling it implicitly or explicitly apprehends to be desirable 
(Sidgwick quoted in DeGrazia, 1996, p. 124). 
 

A related concept is enjoyment, which DeGrazia understands as “an all-
things-considered endorsement of, or preference for, an experience.” I find no 
problem with the term “preference,” but “endorsement” appears to require too 
much ability to make an assessment. According to this definition, enjoyment 
presupposes an object that we enjoy. This is, on the other hand, not the case 
with another related concept, namely happiness. Happiness is merely a mood. 
DeGrazia makes a distinction between feeling happy and being happy. The 
former is a mental state over a period of time. “Being happy,” on the other 
hand, he understands as 

 
feeling satisfied or fulfilled by the basic circumstances of one’s life, 
such that one is disposed to endorse or affirm them in terms of one’s 
own priorities (DeGrazia, 1996, p. 126). 
 

Being happy in this sense presupposes the capacity to make an assessment of 
our life as a whole. This is a quite advanced mental achievement. 

According to DeGrazia, most or all vertebrates and possibly some inver-
tebrates can experience pleasure and enjoyment (1996, p. 126). His arguments 
are quite similar to those he presented with regard to feeling pain: physiologi-
cal, ethological, and evolutionary-functional. The concept of happiness is 
more difficult to apply to animals. Many animals can feel happy, but they can 
hardly be happy, since this would require the ability to make judgments about 
their lives as wholes (DeGrazia, 1996, p. 127) 

DeGrazia’s understanding of sentience is very much in line with 
Singer’s. We saw in Chapter Two that Singer used the term sentience as 
“shorthand for the capacity to suffer or experience enjoyment or happiness” 
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(Singer, 1993a, p. 58). However, it is radically at odds with Carruthers’s ac-
count of animal consciousness (DeGrazia, 1996, pp. 112–115). 

 
E. Self-Awareness, Language, and Moral Agency 

Sentience must be distinguished from self-consciousness or self-awareness. In 
contrast to the former, the latter presupposes a concept of a self. We have seen 
that Singer argues that some sentient animals are “persons” in the sense that 
they are “self-conscious and rational” (Singer, 1993a, p. 87), and Regan main-
tains that at least all mammals one year old or more are “subjects-of-a-life” in 
a sense similar to Singer’s “persons” (Regan, 1983, pp. 243, 247). On the 
other hand, Descartes and neo-Cartesians like Carruthers view consciousness 
as an all-or-nothing trait, and deny that animals can be self-conscious.  

DeGrazia distinguishes three kinds of self-awareness: bodily self-
awareness (awareness of our bodies as distinct from other objects), social self-
awareness (awareness of ourselves in relation to others in a social group), and 
introspective self-awareness (awareness of some of our own mental states). 
He argues that each type admits degrees. The last is the most complex one. 
His general standpoint is that  

 
our inevitable conclusion is that self-awareness is not all-or-nothing but 
comes in degrees and in different forms. This conclusion is important 
because it opposes a long tradition of speaking and theorizing about self-
awareness as if it were all-or-nothing (DeGrazia, 1996, p. 182) 
 

DeGrazia appears to mean that some animals have bodily self-awareness, oth-
ers also social self-awareness, and some even introspective self-awareness 
(some apes). 

DeGrazia also discusses language and moral agency. With regard to lan-
guage, he mentions some older work on teaching apes to use sign language 
(DeGrazia, 1996, pp. 183–187). He also refers to, for example, the more re-
cent work of Sue Savage-Rumbaugh on bonobos (pygmy chimpanzees) (De-
Grazia 1996, pp. 187–198). This work took an interesting turn when Kanzi, a 
young chimpanzee, by observing his mother using a keyboard with signs 
learned much more quickly than his mother. He also learned to understand 
spoken English, which was used in Kanzi’s presence and also directly to 
Kanzi (Savage-Rumbaugh, Shanker, Taylor, 1998). Pär Segerdahl, William 
Fields, and Sue Savage-Rumbaugh have recently discussed Kanzi’s achieve-
ments in a book that stresses how Kanzi spontaneously learned the language 
in a culture shared with human beings (Segerdahl, Fields, Savage-Rumbaugh, 
2006).  

DeGrazia’s conclusion is that language—like self-awareness—comes in 
different kinds and degrees. This holds true also of moral agency, which is 
another trait discussed by DeGrazia (DeGrazia, 1996, p. 204). Moral agency 
can be a matter of virtuous living but also of deliberation. DeGrazia refers, for 
example, to the work of Frans de Waal, who has shown that chimpanzees take 



 Animal Welfare and Ethical Balancing 133 

reciprocity seriously (DeGrazia, 1996, p. 200; de Waal, 1982, pp. 175–177; 
see also Aureli and de Waal, 2000; Bekoff, 2005). It might be the case that 
some animals may exhibit virtuous living, but no non-human animal can 
manifest ethical deliberation (DeGrazia, 1996, pp. 203–204). This is how De-
Grazia summarizes his view of moral agency: 

 
The fact that there are several defensible ways of understanding moral 
agency—which involve different capacities that are not all-or-nothing—
suggests that this trait, like self-awareness and language, admits of both 
kinds and degrees (DeGrazia, 1996, p. 204). 
 

This is not the place to take a definite stand with regard to self-awareness, 
language, and moral agency, but I agree with DeGrazia that if we accept that 
different types of each trait exist and also different degrees, then it is likely to 
be the case that some animals have some of these traits. 

Self-awareness is ethically relevant. We have seen that both Singer and 
Regan stress our special obligations to animals that are self-aware. The best 
candidates for animals with self-awareness seem to be chimpanzees and goril-
las. This provides strong reason for not carrying out experiments on these 
species, other than as the very last option (see below). 

 
F. Critical Remarks 

Let me end this section by making two critical points regarding DeGrazia’s 
views. DeGrazia’s conceptual analysis of sentience and consciousness is very 
enlightening. I think he is right when he argues: 

 
We know that we humans are conscious and that some of our mental 
states are typically potentially conscious. Given evolutionary continuity, 
neurological and behavioral analogues between humans and animals can 
ground attributions of similar mental states to them (DeGrazia, 1996, p. 
103–104). 
 

One word needs to be stressed, however, namely “can.” We still do not know 
things for certain. More research into the minds of animals is crucial. In this 
research the differences between different species are especially vital to inves-
tigate. 

My first critical point concerns DeGrazia’s use of the theory of evolu-
tion. I agree with him that evolution suggests that animal sentience is biologi-
cally functional and that we have evolutionary reasons to believe that continu-
ity exists between human beings and other related animal species. However, 
as we saw in the previous chapter, evolution cannot guarantee similarity. 
There might be crucial differences also between closely related species. De-
Grazia runs the risk of overstating evolutionary continuity. We need to be 
very careful in attributing particular mental characteristics to other species.  
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Moreover, I find DeGrazia’s view of animal welfare wanting. He comes 
close to what I have called a “feeling-based” account (DeGrazia, 1996, pp. 
219–231). Above I have instead followed Fraser’s suggestion that a compre-
hensive view of animal welfare is a better alternative. Such a view includes 
not only feelings but also biological functioning and natural living. However, 
I have also stressed that the feeling-based concern is the most important one in 
animal experimentation. 

 
 

6. Animal Welfare in Animal Experimentation 

After these discussions of animal welfare in general, let us turn to animal wel-
fare aspects of animal experimentation. I have already made some comments 
on this in the context of the 3Rs. Now, I will discuss the animal welfare as-
pects of different stages of an animal experiment in a more systematic way. I 
choose to focus on the purpose of experiment, alternatives to the experiment, 
species and numbers, pre-procedural concerns, experimental procedures, post-
procedural concerns, and endpoints (cf. Smith and Boyd, 1991). This brief 
presentation should be viewed as a kind of checklist regarding animal welfare 
in animal experimentation. 

It is vital that these animal welfare aspects are considered in advance. 
One way of institutionalizing this can be seen in countries where researchers 
must submit an application for each particular project to an ethics committee 
of animal experimentation before the experiment is carried out. In the check-
list below I will presuppose such a procedure. 
 

A. Purpose  

Purpose is extremely important. Which purposes are vital and which are not? 
We have already met different possible purposes in the Introduction. One im-
portant purpose is to obtain knowledge that is oriented toward improving 
health. It could be the health of human beings or the health of animals. An-
other purpose is to obtain basic biological or other knowledge. 

With regard to human biomedical research, it is useful to make a distinc-
tion between direct and indirect purposes. By “direct purpose” I mean what 
the scientist directly intends to do, regardless of possible future applications. 
This direct purpose is related to a specific research question or set of ques-
tions, which the scientist attempts to answer through the experiment. An “in-
direct purpose” is an intended or expected future application. We may discern 
two major direct purposes: to obtain basic biological knowledge and to obtain 
health-directed knowledge such as knowledge about causes of disease or 
treatment. Often scientists having the direct purpose of obtaining basic knowl-
edge justify their research by pointing out more or less probable future health-
directed applications.   

Agricultural research may have similar direct purposes: to obtain basic 
biological knowledge or to obtain health-directed knowledge. This latter 
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knowledge concerns animal health. In addition, it may also aim at improving 
farm animal productivity. 

From an ethical point of view, the purpose of a study is of vital impor-
tance. It restricts the range of possible methods, whether genetic or non-
genetic. It is also closely related to expected benefit. The key problem is to 
determine which purposes have enough weight to justify an animal experi-
ment. As we saw in the MORI poll described in Chapter One, many people 
assign much more weight to health-oriented research than to basic research 
(Aldhous et al., 1999). On the other hand, it is obvious from the history of 
science that many medical inventions would never have seen the light of day 
in the absence of basic research with no foreseeable applications. With this in 
mind, at least some basic research involving animal harm is justified, although 
it is difficult to draw the line. Some would argue that all or nearly all human 
research interests carry enough weight, others that severe—or even moder-
ate—animal harm may outweigh some basic knowledge interests and some-
times even some health-oriented ones. 

 
B. Alternatives 

Another aspect concerns necessity. Are there any alternatives to using animals 
in order to attain the goal? In the discussion of the 3Rs, I mentioned some 
alternative methods such as using animals without ability to feel pain, con-
ducting computer simulations, or carrying out experiments in cell culture. 
Such methods are important in research. Many scientists argue, however, that 
it often is necessary at some stage in the research process to use whole, intact, 
sentient animals. For example, we may start by testing the effects of a poten-
tial pharmaceutical in cell culture, but sooner or later we have to investigate 
how the drug functions in the body as a whole. 

It is vital that scientists state their reasons for not using other methods, 
for instance by clarifying that alternatives simply do not exist in the case at 
hand. 

 
C. Species and Number 

The question about species is crucial. It is vital that researchers clarify what 
anatomical, physiological or other characteristics make them choose a particu-
lar species and strain given the scientific objectives of the project. As we saw 
in the presentation of public attitudes in Chapter One, many people find it 
ethically relevant whether mice or chimpanzees are used. The general rule in 
the scientific community should be to use animals as “low” in the animal se-
ries as possible.  

The number of individual animals is also ethically relevant. We have al-
ready discussed this issue in relation to one of the 3Rs, namely reduction. We 
should reasonably not use a higher number of animals than necessary. I will 
return to this issue in the section on ethical balancing. 
 



136 FOR OUR CHILDREN  

D. Pre-Procedural Concerns 

The treatment of animals before the experimental procedure is carried out is 
also vital. Commonly, the animals are kept in the animal house of the univer-
sity or other research institution and handled by experienced animal staff. 
Here it is crucial that the animals have some opportunity of natural living, and 
that their cages are environmentally enriched in order to stimulate positive 
affective states.  
 

E. Experimental Procedures 

Naturally, the welfare of the animals during experimental procedures is vital. 
As the third one of the 3Rs states, the experiments should be refined to ensure 
that suffering is minimized. The researcher should choose procedures that 
inflict the least amount of pain, distress or morbidity given the purpose of 
research. For example, the number of surgeries should be minimized, less 
invasive surgery should be carried out, and a less toxic adjuvant should be 
used. 

All procedures—surgical and non-surgical—should be stated in ad-
vance. The dose, frequency, and method of administration of chemical agents 
should be specified. The method, volume, and frequency of blood and tissue 
sampling should be clarified. The time frame and endpoints of the experiment 
must be clearly defined. 

The responsible scientist has also to consider in advance which measures 
to undertake to handle pain and distress. It can be a matter of providing anes-
thesia before surgical interventions or of giving post-surgical or other pain 
relief. In both cases, the dose and method of administration of any drugs 
should be stated. In the case of unexpected or unacceptable suffering it might 
be justified to euthanize the animal.  

As indicated, feeling is the most important animal welfare concern in 
this context, but functioning is also important. It is vital to observe whether 
the animals exhibit clinical symptoms, that is, a reduced welfare as regards 
looks, function, and behavior. The clinical symptoms may be intended, as in 
the case of disease models, but they may also be unintended. In either case, 
the scientist should be prepared to handle the situation properly.  
 

F. Post-Procedural Concerns 

All procedures and induced conditions that will potentially cause more than 
minor pain, distress or morbidity should be identified, and the magnitude and 
duration of any adverse effects the animals may experience during the post-
procedure period should be specified. The frequency and duration over which 
post-procedure monitoring of the animals will be performed should also be 
decided in advance. The appropriate intervals may be determined by the na-
ture of the interventions, the degree of potential post-procedure pain, the 
likely duration of the pain and possible complications. For example, monitor-
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ing is often more important during the immediate post-surgical period, during 
the latter stages of tumor induction, and in toxicology experiments that have a 
high degree of morbidity. 

A need exists for both feeling-based and function-based approaches to 
animal welfare. In assessing pain, the scientist should use behavioral and 
physiological parameters. Food and water intake, mobility, body temperature, 
and general healing of surgical incisions should be observed.   

If it is expected that an animal may be subjected to more than minor pain 
or distress during the post-procedure period, analgesics should be provided 
prophylactically. In this case, the dose, method, frequency, and duration of 
administration of the analgesic agents should be specified.  
 

G. Endpoints 

Finally, we have the issue of endpoints. An “endpoint” is the point at which 
an animal shall be taken out of the experiment and be euthanized. What is an 
ethically acceptable endpoint? The criteria must be clearly stated. One condi-
tion can be that the purpose of the experiment is attained. Animals should be 
euthanized at the earliest possible endpoint given the scientific objectives. 
Another condition can be that the animal exhibits signs of unacceptable suf-
fering due to, for example, tumor size, signs of significant pain, clinical symp-
toms or morbidity, and inability to feed. A third condition can be that the ani-
mal exhibits signs of unexpected suffering. There may be causes for prema-
ture euthanasia that are unrelated to the experimental procedures. 

The method of euthanasia should be clarified and justified. It depends on 
the species, size of the animal, and its ability to quickly and painlessly pro-
duce a loss of consciousness and death. The scientists need to clarify what 
criteria will be used for determining that euthanized animals are dead. For 
example, they may use physiological parameters such as cessation of heart-
beat and respiration for a particular period of time. 

 
 

7. Ethical Balancing in Animal Experimentation 

We have seen that ethical balancing is central to imaginative casuistry. We 
have also seen that it is central to the weak human priority view, not least in 
my version. In assessing an animal experiment, the expected human benefit 
and expected animal harm are to be balanced against each other. Some would 
argue that this is only a matter of balancing animal welfare and human welfare 
concerns. Others would argue that also animal concerns other than welfare 
concerns are to be included in the balancing, for example animal integrity. We 
have also seen that balancing is central to the comprehensive approach to 
animal welfare. Different animal welfare concerns may sometimes be in con-
flict with each other, making balancing necessary. 

Moreover, we have found that the participants in the British MORI poll 
(see Chapter One) exhibited a quite sophisticated ability for case-by-case bal-
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ancing, weighing potential human benefits against animal suffering and the 
species involved. This is interesting given the discussion of different ethical 
prototypes of animal experimentation above. Many people seem to come close 
to the weak human priority prototype with its balancing approach. 

With all this in mind, it becomes vital to analyze what balancing is, what 
is to be balanced, and different methods of balancing. 
 

A. The Nature of Balancing 

Several problems arise with regard to the nature of balancing. 
First, it is necessary to make a distinction between balancing before an 

animal experiment is carried out and balancing after the experiment has been 
conducted. In the former case balancing is part of pre-experimental decision-
making, in the latter balancing is part of post-experimental assessment. These 
two situations give rise to different problems. In pre-experimental decision-
making, we can predict fairly well the expected animal suffering, although 
unexpected things may happen. The expected human benefits are much more 
difficult to predict. In an assessment just a short time after the experiment, we 
know more exactly how the experiment has affected the animals. By means of 
extrapolation we also know more about potential benefits to human beings 
than before the experiment. However, the actual benefits to human beings are 
still unknown. It may take several years before we have this knowledge, and 
even then it might be very difficult to assess the precise contribution to this 
knowledge of this particular experiment. It is only a small part of a series of 
experiments leading to the new knowledge. 

Second, we have the problem of aggregation. In classical utilitarianism, 
balancing is a matter of adding and reducing quantities of “utiles” such as 
pleasure and pain. This presupposes that aggregation is possible, that is, that 
the variables are commensurable. This presupposition is questioned by The 
Boyd Group, which stresses incommensurability, although they still believe 
that balancing is appropriate: 

 
It might be argued that weighing as suggested here is not possible, since 
there are no units of human (or animal) benefit and of cost to animals 
which could make these commensurable. Certainly, if weighing is 
thought of in terms of a mathematical calculus, this is correct. In every-
day life, however, personal, professional and political judgements on 
moral issues normally require the weighing of factors and considerations 
which cannot be quantified with mathematical precision. A judge, for 
example, weighing a plea for mitigation of sentence in the “scales of jus-
tice” carries out a procedure of this kind (Smith and Boyd, 1991, p. 140). 
 

As mentioned above, Ryder has argued that the pleasure and pain of individ-
ual animals cannot be aggregated: 
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I consider that it is the intensity and duration of pain of the individual 
that is most important. You cannot aggregate pain scores meaningfully 
across individuals. It is better, therefore, to inconvenience ten or a hun-
dred animals than to cause severe pain to one. So, the aim should be to 
reduce the pain felt by individuals, not the reduction in the total number 
of animals used (Ryder, 1999, p. 40). 
 

Ryder has a point (although I cannot accept his view that the number of ani-
mals feeling pain is not an ethically relevant aspect of its own: see above); we 
cannot literally aggregate the pleasure and pain of individual animals. A better 
understanding of the nature of balancing human benefit and animal harm is 
that it is a matter of making “trade-offs” (Ryder, 1999). A moral priority could 
be to try to reduce the pain of the maximum animal sufferer in each case, as 
Ryder (1999) suggests. Another moral priority could be to reduce the pain of 
future human sufferers, that is, patients. Balancing expected human benefit 
and animal harm is making a trade-off between these two aspects with regard 
to individuals, not aggregates. 

Another problem concerns what is to be balanced. According to classical 
hedonism, it is pleasure and pain, but we have just seen Ryder’s objection to 
that. Preference utilitarianism, on the other hand, focuses on preferences. The 
problem of aggregation becomes even more obvious in this case. Pleas-
ure/pain and preferences are incommensurable. According to the comprehen-
sive approach to animal welfare, different animal welfare concerns—
functioning, feeling, natural living—are to be balanced. Fraser recognizes the 
problem and calls them explicitly “incommensurable variables.” What about 
respect for integrity? Perhaps we should include violation of animal integrity 
as a cost in the balancing (cf. Stafleu et al., 1999)? This would be to include a 
variable that is even more different compared to the welfare variables, and this 
would make the talk of balancing even more problematic. The conception of a 
trade-off is more appropriate than the conception of a balancing.  

Fourth, we have the problem of the relative weight of the incommen-
surable variables. What is the relative weight of human welfare and animal 
welfare? As we have seen, the different prototypes of animal experimentation 
discussed in previous chapters give different answers. The strong human pri-
ority prototype would always give human research interests more weight than 
animal harm. The weak human priority prototype would commonly do so, but 
not always. The prototype of equal consideration of interests would not con-
sider the aspect of who has a particular interest—whether human or animal—
ethically relevant. In practice, this would imply that most research protocols 
would not be considered to carry enough weight. 

A fifth problem concerns likelihood. A key issue in animal experimenta-
tion is whether the likely human benefit outweighs the likely suffering of the 
animals. What could “likelihood” mean in this context? The best way to inter-
pret this concept is in terms of expected value. We can hardly know anything 
about “objective probabilities” regarding future applications of scientific 
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knowledge, whatever that term may mean. It is better to understand likelihood 
in terms of a subjective degree of trust or expectancy. If the likelihood of hu-
man benefit of a particular animal experiment is low, its weight is perhaps not 
enough to justify the experiment. If it is high, it may contribute to the justifi-
cation of the experiment. Assessing the likelihood of benefit of a particular 
experiment is very difficult. Commonly, the likelihood—in a subjective 
sense—of producing medical benefit is higher for health-oriented experiments 
than for basic ones. The reason for this is that they are aimed directly at con-
tributing to solutions to health problems and are closer in time to such solu-
tions than are basic experiments. This holds true despite the historical fact that 
basic research may sometimes have revolutionary implications and produce 
vast human benefit in the long run. 

Finally, we face the problem of metaphor. Balancing is itself a meta-
phor, namely one of a balance with two scales. It can be interpreted in differ-
ent ways by means of other metaphors. At least three such metaphors exist: 
aggregation, trade-off, and prioritizing. “Aggregation” is a metaphor of addi-
tion and reduction. It presupposes that the variables are commensurable. 
“Trade-off” is a metaphor of bargaining and does not presuppose that the 
variables are commensurable. “Prioritizing” is a metaphor of placing someone 
or something before someone or something else, that is, a matter of ordering 
or ranking. This metaphor does not presuppose commensurability, either. The 
fact that all the variables are incommensurable makes aggregation the least 
appropriate metaphor. Both trade-off and prioritizing are better in this regard. 
However, it is better to understand balancing in animal experimentation in 
terms of trade-off than in terms of prioritizing, because trade-off more clearly 
indicates that there may be opposite interests—human and animal—involved 
and that the goal is to reach a conclusion that somehow satisfies the opposing 
interests. Prioritizing is more neutral and does not recognize opposing inter-
ests.   
 

B. Balancing in Practice 

Let us take a brief look at different methods of carrying out balancing in prac-
tice. 

Perhaps the most well known method is the already mentioned 
cost/benefit balancing in terms of utilitarian aggregation. According to this 
method, we may add and reduce “utiles” in a simple arithmetical way. A utile 
could be a unit of pleasure or well-being and its corresponding negative value 
could be pain or suffering. In assessing an animal experiment, we add the ex-
pected human benefit of, for example, 10 utiles and reduces the expected ani-
mal harm of, for example, –8 utiles. The aggregated result is 2 utiles.  

A historically important example is Jeremy Bentham. In the following 
poetic form, he summarizes his method: 

 
Intense, long, certain, speedy, fruitful, pure— 
Such marks in pleasures and in pains endure. 
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Such pleasures seek if private be thy end: 
If it be public, wide let them extend 
Such pains avoid, whichever be thy view: 
If pains must come, let them extend to few (Bentham, 1789, Chapter 
IV). 
 

This method—called the “Felicific Calculus” or the “Utility Calculus”—could 
in principle establish whether a considered act is right or wrong. The variables 
of the pleasures and pains included in this calculation—which Bentham called 
“elements” or “dimensions”—were: 
 

(1)  intensity, 
(2)  duration, 
(3)  certainty or uncertainty, 
(4)  propinquity or remoteness, 
(5)  fecundity: the probability it has of being followed by sensations of 

the same kind, 
(6)  purity: the probability it has of not being followed by sensations of 

the opposite kind, and 
(7)  extent: the number of persons to whom it extends. 

 
Bentham did not discuss animal experimentation, but we have already met his 
general view on the moral standing of animals: “The question is not, Can they 
reason? nor Can they talk? but, Can they suffer?” (Bentham, 1789, Chapter 
XVIII). Given this, it appears that Bentham would have thought it possible to 
apply the utility calculus also to animal experimentation. 

Because the pleasure and pain of different individuals—whether human 
or animal—are incommensurable variables, this kind of calculus appears im-
possible in practice. For example, how should we balance mild suffering of 
many animals against severe suffering of a few? As Ryder points out, the 
pleasure and pain of individual human beings and animals cannot be aggre-
gated. Aggregates cannot feel pleasure or pain, only individuals can (Ryder, 
1999). 

An alternative to utilitarian aggregation is Ryder’s “trade-off” model. 
The trade-off model stresses that the relevant variables are incommensurable. 
But how should the trade-off be carried out if the variables are incommen-
surable? It appears that we are left with an intuitive method. This appears, on 
the other hand, too subjective to be entirely satisfying.  

Perhaps it is possible to reach an intersubjective agreement on certain 
steps of procedure even if it is not possible on particular judgments? Several 
possibilities exist. 

One option is a simple matrix model, for example a matrix consisting of 
two dimensions: the degree of severity of the experiment as regards animal 
suffering (mild, moderate, severe) is balanced with the expected benefit of the 
experiment (low, medium, high). 
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A slightly more complex model is “Bateson’s cube” with three dimen-
sions: animal suffering, probability of benefit, and quality of research. Each 
dimension has three possible values: low, medium, and high (Bateson, 1986). 

The Boyd Group has developed Bateson’s cube model in more detail. 
The assessment of the potential and likely benefit of the project consists of 
three steps. The first concerns the potential benefits of the project: social 
value, scientific value, economic value, educational value, other value (not all 
of these may be relevant in a given project), originality, timeliness, pervasive-
ness, and applicability. The second step consists of the assessment of the pro-
posed approach: scientific merit, necessity and validity of the procedures, and 
quality of the workers and facilities. The third step is an overall assessment of 
likely benefits. The assessment of the likely cost to animals also consists of 
three steps. The first is an examination of the quality of facilities and project 
workers. The second is examination of the severity of the effects of husbandry 
and procedures on animals: type of animal used, husbandry and housing con-
ditions, likely severity of adverse effects, provision of amelioration of adverse 
effects on animals, and number of animals. The third step is an overall as-
sessment of costs likely to be imposed on animals. The Boyd group explicitly 
states that it makes no attempt to provide universally applicable rules for 
weighing costs and benefits (Smith and Boyd, 1991, pp. 138–147). 

An attempt to go further and use a numerical method in balancing has 
been suggested by Stafleu et al. Several relevant parameters are assigned dif-
ferent numerical values, which are put into formulas. Stafleu et al. argue that 
the different aspects of expected human benefit is commonly not included in a 
sufficiently detailed way. Their numerical model consists of eight steps: 

 
(1)  description of the ultimate aim of the experiment, 
(2)  determination of the weight of the human interest, 
(3)  computation of the total interest score of the ultimate aim, 
(4)  assessment of the relevance of the experiment, 
(5)  calculation of the interest of the experiment for human beings, 
(6)  assessment and scoring of the harm to the interest of animals, 
(7)  computation of the harm score for animals, and 
(8)  assessment of the ethical acceptability of the experiment (Stafleu et 

al., 1999). 
 

Of special interest is the suggestion by Stafleu et al. that violation of integrity 
be included as a cost (Stafleu et al., 1999; cf. Heeger, 1997; see Chapter 
Three). They assign this cost a particular numerical value. Possible criticisms 
are that the value is too arbitrary or that many would assign a much higher 
value—perhaps even a value as high that would in effect rule out almost every 
animal experiment. 
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C. Proposal: A Matrix for Ethical Trade-Off  

The focus of this book is on the social ethics of animal experimentation, not 
the private or personal ethics. The problem of ethical balancing is central for 
research teams, ethics committees on animal experimentation, and agencies. 
This means that what is important is dialogical balancing rather than individ-
ual balancing. The balancing is to be carried out in dialogue within social 
groups and in dialogue between social groups. An appropriate model of bal-
ancing must take this social aspect into consideration. With this in mind, I 
propose the following method of balancing. 

As suggested above, balancing should be understood in terms of trade-
off instead of aggregation. Trade-off is more appropriate, taking into consid-
eration that what is to be balanced are incommensurable variables. 

A simple matrix model is preferable to more complex models and ad-
vanced numerical models. It is easier to handle in social groups such as re-
search teams and ethics committees on animal experimentation. It is more 
transparent, making it more open to public accounting. The matrix has two 
basic dimensions: expected level of human benefit (low, medium, high) and 
expected level of animal harm (mild, moderate, severe). In this latter dimen-
sion may be included not only suffering but also violation of integrity. An 
additional dimension concerns species. 

An experiment with low expected human benefit would be one aiming at 
basic knowledge with no obvious health applications. An experiment with 
medium expected human benefit would be one aiming at understanding 
causes of and finding treatments for non-life-threatening diseases. An experi-
ment with expected high human benefit would be one aiming at understanding 
causes of and finding treatments for life-threatening diseases.  

Animal harm consists of two parts: low animal welfare and violation of 
animal integrity. Animal welfare is to be understood in terms of the compre-
hensive approach to animal welfare, that is, as encompassing concerns of 
functioning, feeling, and natural living. These concerns are to be ordered, tak-
ing the experimental context into account. As argued above, animal welfare 
can in this context be expected to focus primarily on avoidance of negative 
affective states but also—in housing and care—on promotion of positive af-
fective states by provision of enriched environments. In the context of using 
animals as disease models and for gene knock-out experiments, functioning 
well (including health) can be expected to have low priority. Natural living 
can be expected to have low priority, because of the necessity to keep the 
animals in cages for reasons of scientific control.  

Violation of animal integrity should be included as a cost in the balanc-
ing (cf. Stafleu et al., 1999; see Chapter Three). Animal integrity places the 
burden of proof on those who intend to carry out animal experimentation. 

An experiment with severe expected animal harm would be one with se-
vere suffering. An experiment with moderate expected animal harm would be 
one with moderate suffering. An experiment with mild expected animal harm 
would be one with no suffering or even improved welfare. 
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As an illustration of how to use the matrix, let me present two prototypi-
cal options at the extremes. One experiment may have low expected human 
benefit because it aims at basic knowledge with no obvious health application 
and severe expected animal harm because it will lead to severe animal suffer-
ing. According to the “weak human priority” view, this experiment should 
probably not be carried out. Another experiment may have high expected hu-
man benefit because it aims at medical treatment of a life-threatening disease 
and mild expected animal harm because it leads to very limited suffering. This 
experiment is much easier to accept from the point of view of “weak human 
priority.” In between these two extreme prototypical cases, there may be diffi-
cult non-prototypical cases that require serious ethical deliberation and trade-
off. 

Let me also illustrate how considerations regarding different animal spe-
cies might be included in the use of the matrix. Take mice and chimpanzees. 
If mice are used the present approach would be much more permissive than if 
chimpanzees are used. Experiments on mice would be allowed in all cases 
except when the expected suffering is severe and the expected human benefit 
is low. Experiments on chimpanzees on the other hand would be accepted 
only if the expected suffering is extremely limited and the expected human 
benefit is extremely high (this may perhaps never be the case in practice). 

How should this view of balancing be characterized from the point of 
view of ethical theory? In Chapter Three I stated that imaginative casuistry—
my preferred general ethical approach—suggests a plurality of values and a 
mixture of consequentialist and deontological considerations. In the ethics of 
animal experimentation my view is best described as mainly consequentialist 
but with certain deontological restrictions. 

The view is consequentialist because of its focus on human benefit and 
animal harm, and because this benefit and this harm are to be balanced in par-
ticular cases. Central to human benefit is the reduction of human suffering and 
disease. Central to animal harm is animal pain and suffering. However, the 
focus is not only on subjective experiences—suffering, pleasure, and so 
forth—but also on objective states such as functioning. This means that this 
consequentialist approach is not purely utilitarian in this respect, although it is 
true that in animal experimentation pain and suffering are the most important 
ethical concerns. 

Neither is it purely utilitarian with regard to balancing, because it does 
not accept aggregation of utiles. Numbers are ethically relevant but the pleas-
ure and pain of individual human beings and animals cannot be aggregated. 
The pleasure and pain of different individuals—whether human or animal—
are incommensurable variables. Therefore, trade-off instead of utilitarian ag-
gregation is preferable. 

Also in another respect my proposal is not purely utilitarian regarding 
balancing, namely that the leading principle is not equal consideration of in-
terests but a weak priority of human interests over animal interests. This hu-
man priority is due to social bonding, which is expressed in care for our chil-
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dren and also other human beings. The priority is weak in the sense that hu-
man interests are not outweighing animal harm in all cases. This weak priority 
given to human beings can be viewed as a kind of deontological restriction on 
the consideration of interests. Interests are not to be considered equally but to 
some extent unequally. 

I suggest also other deontological restrictions. As we have seen, one re-
striction is that if the expected human benefit of an animal experiment is very 
low and the expected animal pain and suffering is severe, the experiment 
should not be carried out. 

Another deontological restriction is that if animal integrity is severely 
violated during the experiment (painless euthanasia not included), it should 
not be carried out. This holds true even if the animals do not feel pain or suf-
fer. Animal integrity might be violated not only if the animal suffers severely 
but also if it does not function well or if it is leading a too unnatural life. Ani-
mal integrity in this sense is not a matter of all-or-nothing but a matter of de-
gree. 

Finally, I propose a deontological restriction regarding species. As we 
have seen, my view is more permissive for some species than for others. 

None of these deontological restrictions to consequentialist considera-
tions is strictly fixed. A judgment has to be made in each particular case. 
 

D. Additional Proposals: Precedents and Feedback 

Let me end this chapter with two additional proposals. 
Measures must be undertaken in order to reduce subjectivity and arbi-

trariness in making the ethical trade-off. For example, in determining the like-
lihood of future human benefit, optimists and pessimists might make different 
judgments. One method of counteracting this risk is analogical reasoning 
based on precedents. This is particularly crucial in animal ethics committees 
and agencies. The way an ethical trade-off has been made in a similar previ-
ous case should be taken into account in the ethical trade-off in the new case. 
This analogical reasoning is typical of casuistry (Jonsen and Toulmin, 1988). 

There should also be a procedural feedback system. Earlier successes or 
failures of the research program should be taken into account in the assess-
ment of individual projects. In this way, the assessments of the animal ethics 
committees or agencies may be carried out in a more impartial way. 



 

 

 



 

 Six 
 

GENETICALLY MODIFIED ANIMALS IN 
RESEARCH 

 
1. Implications of the Five Prototypes 

Let us apply the five ethical prototypes of animal experimentation—presented 
in Chapter Two—to genetically modified animals, including cloned animals. 

The human dominion prototype is very permissive regarding genetic 
modification of animals. We have no direct duties to animals, only indirect 
ones. Whether it is ethically acceptable to genetically modify animals depends 
solely on whether it is in line with moral responsibility to human beings. Hu-
man benefit is what counts.   

According to the strong human priority prototype, scientists may pro-
duce and use genetically modified animals in response to human moral right 
or human need. Cohen stresses explicitly the benefit of transgenic and knock-
out mice in research (Cohen in Cohen and Regan, 2001, p. 78). Genetically 
modified animals may be useful in the search for basic biological knowledge 
and new treatments of human disease. Scientists should try to minimize the 
suffering of genetically modified animals, but animal suffering cannot be a 
reason not to carry out an experiment for which good scientific reasons exist. 

The weak human priority prototype is more restrictive, although more or 
less radical versions have been proposed. This model stresses that the ethical 
acceptability of animal experiments has to be established on a case-by-case 
basis. It is acceptable to genetically modify animals only if we have strong 
reasons and only if animal suffering is minimized. The suffering of geneti-
cally modified animals may sometimes outweigh human benefit. Midgley 
appears quite critical toward many cases of experiments involving genetically 
modified animals. She stresses that the negative gut feeling many people have 
with regard to genetic modification should be taken seriously (Midgley, 
2000). Below I will analyze her argument in more detail. Let me just point out 
that it is possible for an adherent of weak human priority to be more positive. 
This is the view on genetic modification of animals that I will defend. 

The prototype of equal consideration of interests is even more restrictive 
with regard to genetic modification. According to this view, we should not 
genetically modify animals unless we have extremely strong reasons. The 
suffering of genetically modified animals generally outweighs human benefit. 
However, genetic modification is not ruled out in principle. For instance, pro-
ducing human proteins in sheep milk could be possible without animal suffer-
ing. 

The animal rights prototype, on the other hand, rules out genetic modifi-
cation in principle. It is ethically unacceptable to genetically modify animals, 
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since this would violate their inherent value. Because all animal experimenta-
tion is wrong, experimentation involving genetic modification is wrong. 

Thus, the human dominion prototype and the animal rights prototype 
give definite views on the ethical acceptability of genetic modification of 
animals in research. The former is completely permissive, while the latter is 
entirely prohibitive. The other three prototypes only give some general direc-
tion. They call for a more focused discussion of pros and cons. With this in 
mind, I will investigate the concerns raised by genetic modification of animals 
in research in more detail. Basically, three main concerns have been expressed 
in the debate: scientific concerns, intrinsic ethical concerns, and animal wel-
fare concerns. 

 
 

2. Scientific Concerns  

I will focus on three different scientific concerns, namely the purpose of ex-
periments involving genetically modified animals, the design of such experi-
ments, and, finally, the reasons for using genetic modification methods instead 
of non-genetic ones. 
 

A. The Purpose of Experiments Involving Genetically Modified Animals 

Scientists from a great variety of fields produce and use genetically modified 
animals in research. Examples of such fields are genetics, cell biology, mo-
lecular biology, physiology, immunology, cancer research, neuroscience, 
pharmacology, diabetes research, and cardiovascular research. Also in the 
agricultural sciences researchers are involved in this kind of research. Geneti-
cally modified animals may be produced as tools for unspecified uses in re-
search, for example by a transgenic facility serving an entire university, or for 
a specified purpose.  

In human biomedical research and in agricultural research, we discern 
two major purposes for producing or using genetically modified animals: to 
obtain basic biological knowledge and to obtain health-directed knowledge. In 
agricultural research, there may also be an additional purpose, namely im-
proving farm animal productivity. 

Genetically modified animals are often used as disease models, that is, 
as models for understanding disease processes and causes of disease, and for 
testing new pharmaceuticals and other therapies (Nuffield Council on Bioeth-
ics, 2005, p. 127). Many scientists consider genetically modified animals to be 
better models than conventional ones for many purposes.  

Genetically modified animals are also used for obtaining knowledge of 
gene function. The Human Genome Project is now completed. We have 
knowledge of the entire human DNA sequence. The next step is to understand 
the function of genes and how they are regulated. In this research, genetically 
modified animals play a key role. By “knocking out” or “overexpressing” 
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single genes, their function can be detected. This can be done in animals, 
but—for ethical reasons—hardly in human beings. 

Another option is toxicity testing. Genetically modified animals are used 
in testing chemicals and drugs to ensure that they do not cause cancer. A 
modified gene is inserted, making the development of cancer occur much ear-
lier than normal. Genetically modified mice are also used for testing effects 
that previously could only be tested on primates (Royal Society, 2001). 

Genetically modified animals may also be used as bioreactors. They are 
engineered to produce human therapeutic proteins in their milk. Examples are 
human blood-clotting factor IX, alfa1-antitrypsin, insulin, and human growth 
hormone. 

One further therapeutic use is xenotransplantation. The reason behind 
xenotransplantation is to increase the number of organs available for human 
transplantation by using animal organs. Such organs give rise to immunologi-
cal reactions. Animals are genetically modified to prevent the expression of 
proteins that cause immunological reactions. The main interest is to obtain pig 
hearts for human transplants.  

It is also possible to use genetically modified animals in agriculture. 
Farm animals may be genetically modified in order to improve the immune 
system, to improve the resistance against parasites, or to increase productivity 
by making them grow faster. The composition of meat and milk may be 
changed. The composition of wool may be modified in sheep. While no live-
stock to date has been genetically modified for food, fish—for example, 
salmon—has been modified. 

If we turn to animal cloning, we also see that with regard to this technol-
ogy there can be many different reasons for carrying out the experiments. In 
several cases, genetic modification in the ordinary sense is combined with 
cloning. The reason is that when a genetic modification has been successfully 
achieved, which is not easy, then the result can be preserved by cloning the 
genetically modified animal. This is potentially the case with xenotransplanta-
tion and bioreactors, but also with breeding animals such as farm animals or 
sports animals with special traits (although cloning is probably not good for 
breeding generally and in the long term). 

Animal cloning may also be an important step on the way to human 
cloning, although human reproductive cloning is commonly not an objective 
for carrying out animal cloning experiments. Many scientists conducting this 
kind of research explicitly reject human reproductive cloning. Human thera-
peutic cloning might, however, be an objective. This type of cloning is a way 
of treating diseases. It is a special form of stem cell therapy, in which the em-
bryonic stem cells are derived from the patient himself or herself rather than 
from an embryonic stem cell line originating from another person. The advan-
tage of therapeutic cloning over ordinary embryonic stem cell therapy is that 
immunological rejection can be avoided (Hochedlinger and Jaenisch, 2003). 

Another purpose is to obtain basic biological knowledge. Although 
much of this kind of research can be called “applied,” it is obvious that by 
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struggling with different technological problems of achieving the desired 
cloning, new fundamental knowledge of biological mechanisms and processes 
is gained. This aspect was emphasized by the researchers that produced the 
first cloned dog (Lee et al., 2005). 

Cloned animals may also be of special value in animal experimentation. 
The reason is that in experiments as similar individuals as possible are desir-
able. Cloned animals are (almost) identical, and strengthen the reliability of 
the experiments. Uncontrolled differences do not influence the results. 

Two other applications of animal cloning are directly concerned with 
animals as such. The first is saving endangered species. If only very few indi-
viduals are still alive of a particular species, they might be preserved by 
means of cloning. The more basic reason for this can be preservation of bio-
logical multiplicity. This is a central principle in environmental ethics. An-
other application is replacement of deceased companion animals, although 
this is probably an option only for the very rich. 

An ethical question that arises with regard to both genetic modification 
of animals (in the ordinary sense) and animal cloning is whether all the pur-
poses for which these technologies can be used are ethically acceptable. The 
weak human priority view that I propose would consider some of the purposes 
more justifiable than others. Genetic modifications that are disease-related 
would be acceptable, while the cloning of pets would be much more doubtful. 

 
B. Methods of Genetic Modification 

Another scientific concern is the design of the experiments. Several different 
methods exist for producing genetically modified animals. Let us take a closer 
look at the two main methods: pronuclear microinjection and the embryonic 
stem cell method. 

In presenting these methods, I choose the mouse as an example. It is by 
far the most common species that is genetically modified, and both main 
methods for genetic modification are applicable to them. With regard to rats, 
primates, and farm animals, the embryonic stem cell method has to date met 
with only limited success. Pronuclear microinjection is the most common 
method for these species (Royal Society, 2001, p. 6). 

Pronuclear microinjection is the classical method of transferring genes. 
The genes may come from the same species or from another one. The use of 
this method was first reported in 1980 (Gordon et al., 1980). Applied to the 
mouse, the main steps are as follows. 

 
(1)  Superovulation. A female mouse gets hormone stimulation and re-

leases 20–50 eggs. The common number is 8–10 eggs. Approxi-
mately 20 females are required to generate three to four genetically 
modified founders. 

(2)  Mating. The female mouse mates with a selected male during 
nighttime. A sign of successful mating is the occurrence of a vagi-
nal plug. 
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(3)  Euthanasia and harvesting of eggs. The donor female is euthanized 
(commonly by dislocation of the neck) and the fertilized eggs are 
harvested. 

(4)  Microinjection. With a very thin needle of glass a solution contain-
ing the foreign gene is injected into one of the two pronuclei of the 
fertilized egg (one pronucleus originates from the male and one 
from the female). 

(5)  Surgical implantation of the eggs into a pseudopregnant surrogate 
mother. Another female (the surrogate mother) is first made pseu-
dopregnant by mating a sterile male (vasectomized or genetically 
sterile). The mating leads in mice to hormonal changes making it 
possible for the female to receive the fertilized eggs. The female is 
anesthetized and the embryos are transferred into the reproductive 
tract through a surgical incision. The skin is closed with skin clips, 
surgical staples or suture. The recipient female is then allowed to 
wake up. 

(6)  Breeding. When the pups are born and grown up, they are used for 
breeding. Three different generations emerge. Generation 0 (F0) is 
the founder generation—hemizygous for the new gene. It may con-
sist of full transgenics—with the new gene in all cells—and mosa-
ics—with the new gene present only in some cells (and some of 
these may be germ cells). By breeding a hemizygous full trans-
genic with a wild-type individual, half the generation 1 (F1) will 
inherit the new gene. Finally, by selecting F1 hemizygous brother-
sister breeding pairs, a homozygous transgenic generation 2 (F2) is 
produced. Thereby, a genetically modified strain is generated. 
Some animals generated during the process of production are use-
less for the program of genetic modification. These may include 
non-transgenics from the different generations, germ-line and non-
germline mosaics, F1 hemizygotes, and non-expressing transgenic 
animals. 

(7)  Genotyping. Animals belonging to the different generations are 
consecutively genotyped, in order to see which individuals have 
the inserted gene. In this regard, Southern blot analysis or polym-
erase chain reaction (PCR) are used. Tissue samples or blood is ob-
tained by tail biopsy or ear notching (Polites and Pinkert, 2002; 
Houdebine, 2003; BVAAWF et al., 2003, pp. S1:3–4). 

 
A problem with pronuclear microinjection is random integration. The gene 
may end up in the wrong place, leading to unpredicted effects or no detectable 
effects at all. These effects may be reduced by the use of insulator or intronic 
sequences. 

The next technique is the embryonic stem cell method. This method 
makes possible targeted genetic modification (Capecchi, 1989). This means 
that the integration is not random but controlled; the transferred gene ends up 
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in exactly the correct place. The method can be used for insertion of a new 
gene or inactivation of a gene. The former is called “knock-in,” the latter 
“knock-out.”  

The methodological steps are to some extent the same as in pronuclear 
microinjection, but completely new ones are also added. 

 
(1)  Superovulation (although this is less commonly used to increase 

the number of blastocysts). 
(2)  Mating. 
(3)  Euthanasia and harvesting of eggs. 
(4)  Isolation and cultivation of embryonic stem cells. Embryonic stem 

cells are derived from inner cell mass of early embryos, that is, 
blastocysts. 

(5)  Electroporation in cell culture in order to achieve homologous re-
combination. Embryonic stem cells are put into a liquid in a test 
tube or petri dish. Copies of the gene move freely among the cells. 
An electric current is sent through the liquid. This current forces 
the embryonic stem cells to open their cell membranes. In this way, 
the foreign gene can be integrated into the genome of the embry-
onic cells. 

(6)  Blastocyst injection. Embryonic stem cells with the desired genetic 
modification are injected into blastocysts. 

(7)  Surgical implantation of the embryos into a pseudopregnant surro-
gate mother. 

(8)  Breeding. Also with this method, three different generations 
emerge. In F0, some mice animals will be chimeric—containing 
both modified and unmodified cells—while the rest will be un-
modified. Some chimeras will be germ-line chimeras. These are 
mated with wild-type individuals with the result that some of the 
F1 animals will be hemizygous for the new gene. By crossing these 
hemizygotes, fully transgenic F2 homozygotes are generated. As 
with pronuclear microinjection, many animals produced with this 
method are useless. Mice in F0 and F1 with embryonic stem cell 
contribution are commonly identified by coat color changes. 

(9)  Genotyping (Doetschman, 2002; Houdebine, 2003; BVAAWF et 
al., 2003, pp. S1:4–5). 

 
Let me also mention a few other methods. Conditional methods are becoming 
increasingly important (Rucker et al., 2002; BVAAWF et al., 2003, pp. S1:6–
8; Houdebine, 2003). These methods make it possible to induce modifications 
that are tissue-specific or temporally specific. Genes can be activated or inac-
tivated in the type of tissue we desire and at the point of time we wish.  

A key example is the Cre-LoxP method. In this method different recom-
binations—deletion, translocation, inversion, insertion—are carried out by an 
enzyme from the bacteriophage P1 called Cre (causes recombination) recom-
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binase. This recombinase recognizes short DNA sequences called LoxP (locus 
of x-ing over) on each side of the target gene (the gene is floxed = flanked by 
lox sites). Generally, Cre-expressing mice are produced by pronuclear mi-
croinjection, while floxed mice are generated by the embryonic stem cell 
method. When mice of these types are crossed, the desired recombination oc-
curs in the specified tissue. Flp/frt recombination systems have similar abili-
ties. Another type of conditional method is inducible transgenes, for example, 
systems dependent on tetracycline or its derivates. Tetracycline is adminis-
tered by injection or by adding it to the drinking water, and allows a transgene 
to be expressed only in a specific cell type and only when the tetracycline is 
given to the animals. For example, if a gene is removed, it may be replaced 
with a tetracycline-regulated transgene (Rucker et al., 2002; BVAAWF et al., 
2003, pp. S1:6–8; Houdebine, 2003; Aiba and Nakao, 2007). 

Another method for producing genetically modified animals is the retro-
viral method in which retroviruses are used as vectors for the DNA, but I will 
not present this method in detail here (Kim, 2002).  

Finally, nuclear transfer technologies have been developed in which a 
nucleus from a somatic cell is transferred into an enucleated egg (Wilmut et 
al., 1997). The nucleus can have modified or unmodified DNA (Tsunoda and 
Kato, 2002; Paterson et al., 2002). In this latter case, the whole nuclear ge-
nome can be viewed as modified, since it is transferred from another animal 
into the egg. This somatic cell nuclear transfer is often called “animal clon-
ing.” It is vital to distinguish two types of animal cloning, reproductive clon-
ing and therapeutic cloning (cf. the presentation of human cloning above). 

The methodological steps in reproductive cloning are as follows: 
 
(1)  Collection of somatic cells from the animal that is to be cloned. 
(2)  Collection of donated eggs. 
(3)  Removal of the nucleus from a somatic cell. 
(4)  Removal of the nucleus from a donated egg. 
(5)  Transfer of the nucleus of the somatic cell into the enucleated egg. 
(6)  Activation of the cloned embryo. By means of, for example, 

electric impulses the clone is now reprogrammed from the adult 
state to the gamete or embryo state. 

(7)  Surgical implantation of the embryo into a surrogate mother. 
(8)  Support to the surrogate mother to carry to term and give birth to 

the clone (Tsunoda and Kato, 2002; Paterson et al., 2002). 
 

In therapeutic cloning the first six steps are the same as in reproductive clon-
ing. Then the steps are as follows: 
 

(7)  Derivation of embryonic stem cells. At the blastocyst stage (around 
5 days after conception), the embryonic stem cells are sucked out 
and the embryo dies. 

(8)  In vitro culture. The embryonic stem cells are cultured. 
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(9)  Differentiation. The embryonic stem cells are stimulated to de-
velop into the desired type of cells, for example, nerve cells, mus-
cle cells, or liver cells (Hochedlinger and Jaenisch, 2003). 

 
C. Providing Specific Reasons for Producing and Using Genetically Modified 

Animals in Research 

In arguing for one particular method of genetic modification instead of an-
other or instead of a non-genetic modification method, it is vital that scientists 
specify their reasons clearly. In an empirical study of applications submitted 
to ethics committees on animal experimentation in Sweden regarding produc-
tion and use of genetically modified animals—carried out by my colleague 
Helena Röcklinsberg and myself—we found that this was often not the case. 
The reasons were often unclear and poor, and sometimes lacking (Nordgren 
and Röcklinsberg, 2005). If scientists wish to retain public confidence—in 
particular regarding the use of genetic modification methods rather than non-
genetic ones—it is crucial that they present their reasons in a straightforward 
manner. 

The general structure of these arguments may follow three patterns. The 
first pattern of reasoning is that, given a particular purpose, it is scientifically 
necessary to produce (or use) a particular genetically modified animal. The 
second pattern is that given a particular purpose, it is scientifically better to 
produce (or use) a particular genetically modified animal than to use other 
genetic modification methods or non-genetic ones. The third pattern is that 
given a particular purpose, it is scientifically as good to produce (or use) a 
particular genetically modified animal as to use other genetic modification 
methods or non-genetic ones (Nordgren and Röcklinsberg, 2005). 

 In order for the argument to work, two steps of justification are needed. 
First, the purpose must be justified. A good reason must be provided for be-
lieving that the purpose of obtaining this particular piece of basic knowledge 
or this particular piece of health-directed knowledge would be valuable to 
society. Second, the scientific necessity or suitability must be justified. A 
good reason must be given for believing that it is “scientifically necessary,” 
“better,” or “as good” to produce or use this particular genetically modified 
animal in order to realize this particular purpose (Nordgren and Röcklinsberg, 
2005).  

Let me give three examples focusing on the distinction between genetic 
and non-genetic modification methods in biomedical research. In the first, the 
purpose is to discover the function of a particular gene. In this case, the scien-
tist could argue that it would be scientifically necessary to make a knock-out. 
No non-genetic modification methods are possible. In the second example, the 
purpose is to create an animal model of a particular disease, which is also pos-
sible by using non-genetic modification methods. In this case, the scientist 
wants to show that it would be scientifically better to make a genetically 
modified model than to induce the disease—for example, diabetes—using 
non-genetic modification methods. The third example is similar to the second, 
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but in this case the argument is that the genetically modified disease model is 
as good as the non-genetically modified model (Nordgren and Röcklinsberg, 
2005). 

A key ethical question is whether non-genetic modification methods are 
preferable to genetic modification methods. Some may argue that if it is nei-
ther scientifically necessary nor better to produce (or use) genetically modi-
fied animals in order to achieve the purpose of study, but it is only as good as 
using non-genetic modification methods, then special ethical justification is 
needed. If the genetic modification method is only as good as the non-genetic 
modification method—which probably occurs only rarely in practice—they 
may argue that the non-genetic modification method is ethically preferable. A 
reason for this could be the unintended and unpredictable welfare effects that 
may occur in the production of genetically modified animals. To this it could 
be objected that there may be unpredictable welfare effects in all animal ex-
perimentation and that genetic modification methods may often make the out-
come more predictable, for example when compared to selective breeding. 
Moreover, unpredictability is an issue only in the development of new lines, 
not in the use of existing ones. Another reason for preferring non-genetic 
modification methods could be that using genetic modification methods is 
probably much more difficult and expensive. The efforts and resources should 
be used as effectively as possible. A possible objection is simply that, in prac-
tice, no one would use a more difficult or expensive method than is necessary. 
If so, the argument carries no real weight. Another possible objection is that it 
would be immoral not to spend the money on research that we have good rea-
son to carry out. A third reason for preferring non-genetic modification meth-
ods could be that genetic modification constitutes a more serious violation of 
animal integrity (see below). It could be objected, however, that surgery or 
pharmacological treatment may sometimes violate integrity even more. 

The issue of alternatives to genetic modification methods should be put 
into a broader perspective. It is vital for scientists to retain public trust. If the 
general public finds genetic modification methods only as good as non-
genetic modification methods, they will probably not accept them. This is a 
general consideration regarding technology. If a particular technology is con-
sidered necessary, the general public will probably accept it, even if the risks 
are high. If it is not viewed as crucial, people will probably not accept it. We 
see this very clearly with regard to genetically modified food. As several 
Eurobarometer surveys show, many people simply do not see the point with it 
and consequently they do not accept the risks. Regarding medical technology, 
they accept risks more easily, since this technology is viewed as crucial 
(Eurobarometer 58.0, 2003; Bonny, 2003). This means that it is vital for sci-
entists to show very clearly that genetic modification methods are necessary 
or at least better than non-genetic modification methods for some experimen-
tal purposes. 
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3. Intrinsic Ethical Concerns 

We find two types of intrinsic ethical concerns. The first regards all animal 
use. We have already met this concern in the discussion of the animal rights 
model. Recognition of the intrinsic (or inherent) value of animals raises the 
issue whether it is ethically acceptable for human beings to use animals at all. 
Some would argue that it is never acceptable to use animals as tools. Others 
would argue that it is not acceptable to use animals merely as tools, but that it 
can be acceptable to use them as tools as long as their intrinsic value is re-
spected.  

The second type of intrinsic concern regards genetic modification as 
such. Before any ethical balancing of advantages and disadvantages of genetic 
modification of animals is carried out, we must determine whether genetic 
modification is ethically acceptable in itself.  

The possible intrinsic ethical concerns are constantly underestimated and 
neglected by scientists. Many scientists seem to reason only in terms of bene-
fits and risks. Often intrinsic concerns are dismissed as being merely a matter 
of feelings. However, they are of key importance to the general public. Many 
people question genetic modification of animals on moral grounds. They view 
such modification as morally wrong in itself. The results of the Eurobarometer 
and the results of Macnaghten’s focus group study show that people care 
about moral aspects such as violation of natural order (see Chapter One). 

Intrinsic concerns are not merely a matter of feelings but also of thought. 
As we saw in our analysis of the weak human priority prototype, Midgley 
points out that reason and feeling are complementary aspects of the moral 
process. Feelings incorporate thoughts, and reasons are developed in response 
to feelings. She states: 

 
We find our way in the world partly by means of the discriminatory 
power of our emotions. The gut sense that something is repugnant or un-
savory—the sort of feeling that many now have about various forms of 
biotechnology—sometimes turns out to be rooted in articulable and le-
gitimate objections, which with time can be spelled out, weighed, and ei-
ther endorsed or dismissed. But we ought not dismiss the emotional re-
sponse at the outset as “mere feeling” (Midgley, 2000, p. 7). 
 

Midgley’s view requires some comment. I agree that we should take our feel-
ings toward genetic modification of animals seriously, and I also agree that 
these feelings can be spelled out in terms of rational arguments. However, I 
think that Midgley does not distinguish clearly enough between different 
types of feeling. We have already met her view on the moral relevance of feel-
ings of social bonding. Taking these feelings seriously and giving a weak pri-
ority to human research interests compared to animal interests is not prejudice 
but a moral imperative. These biologically grounded feelings of social bond-
ing must be distinguished from “the yuk-factor” Midgley talks about in rela-
tion to biotechnology (Midgley, 2000, p. 7). 
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The central importance of “moral imagination” further underlines the 
supplementary nature of reason and feeling. Moral imagination involves envi-
sioning intellectually alternative perspectives and arguments and emotionally 
empathizing with others. An important tool in moral imagination is the use of 
metaphor. Metaphors govern our thinking. The key question is: which meta-
phors should govern our thinking concerning genetic modification of animals? 
In this section, I will analyze and discuss some metaphors used in spelling out 
the intrinsic concerns related to genetic modification of animals. 

The intrinsic concerns regarding genetically modified animals are caught 
in four different types of argument. The first is put in terms of “playing God,” 
the second in terms of “violation of the natural order,” the third in terms of 
“violation of animal telos,” the fourth in terms of “violation of animal integ-
rity.” The first two arguments are general and concern all genetic modifica-
tion. The last two concern only genetic modification of animals. As we will 
see, each type of argument appears in categorical and non-categorical ver-
sions. 

All these arguments use different metaphors. The different versions of 
the arguments in addition use other metaphors. 

 
A. “Playing God” 

The “playing God” argument can be used as a general argument against all 
genetic modification, whether of animals, plants, or microorganisms. Midgley, 
commenting on the term, points out that 

 
playing God … is actually a quite exact term for the sort of claim to om-
niscience and omnipotence on these matters that is being put forward 
(2000, p. 14). 
 

In this way, Midgley urges us to take the “playing God” argument seriously. 
But what does the term mean more precisely? Basically, two different types of 
interpretation have been proposed, a religious and a secular. The religious 
version can be put forward from within different religious frameworks. I will 
focus here on the Judeo-Christian tradition.  

In the US, the President’s Commission report on Splicing Life concluded 
that “playing God” had no special religious meaning (President’s Commis-
sion, 1982, p. 54) and translated the term into a secular concern about the con-
sequences of exercising great human powers (Lebacqz, 1984, p. 33). Allen 
Verhey, on the other hand, argues that the term does have a special religious 
meaning, or rather, several meanings (Verhey, 2002). Ted Peters points out 
that it is a phrase that is foreign to theologians and is not common in a theo-
logical glossary, but that some religious spokespersons use the idea in discus-
sions of genetics (Peters, 1997, p. 12). Some uses of the term have a negative 
connotation, others a positive one.  
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The religious “playing God” arguments against genetic modification are 
based on a negative religious interpretation of the term “playing God.” To 
play God is to do what only God is allowed to do. 

According to the positive religious interpretation of the term “playing 
God,” human beings are to be the stewards of Divine creation. Joseph Fletcher 
uses the term in this sense when invoking us: “Let’s play God” (Fletcher, 
1974, p. 126).  

Paul Ramsey acknowledges both interpretations in stating that although 
we are usually warned against “playing God,” we are sometimes encouraged 
to “‘play God’ in the correct way” (Ramsey, 1970, p. 256).  We are to “imi-
tate” God (Ramsey, 1970, p. 259), like a child “playing” a parent. 

Thus, the first religious objection to the “playing God” argument is that 
it is possible to talk about “playing God” also in a positive sense. We could be 
viewed as co-creators with God in carrying out genetic modification. It de-
pends on the purpose of genetic modification whether it is ethically accept-
able, that is, whether it is truly a matter of co-creating with God. This has to 
be determined from case to case. This view implies a non-categorical interpre-
tation of the “playing God” argument against genetic modification. Only some 
cases of genetic modification are a matter of “playing God” in a negative 
sense. 

This, in turn, suggests a second religious objection, namely that cate-
gorically condemning all genetic modification does not permit discriminating 
judgments (cf. Verhey, 2002). This means that the “playing God” argument in 
a categorical sense is not very helpful in practice.  

Finally, we find the non-religious objection that the religious version of 
the “playing God” argument is not convincing for non-believers and therefore 
not useful in working out a governmental policy or a social ethic for a plural-
istic society.  

A secular version of the “playing God” argument has also been pro-
posed. It is “playing God” in this sense that Midgley and the President’s 
Commission appeal to. The key idea is that genetic modification is an expres-
sion of a hubris that will be punished in the end. Midgley talks about “the 
hype, the scale of the proposed project, the weight of the economic forces 
backing it” (Midgley, 2000, p. 8). The secular “playing God” argument is a 
criticism of the human attempt to control the non-human world by means of 
gene technology. Sometimes the ancient myth of Prometheus is referred to as 
a discouraging example. Prometheus stole fire from the gods and was pun-
ished. 

As was the case regarding the religious interpretation, we find categori-
cal and non-categorical versions of the secular interpretation too. An objection 
to categorical secular versions—which is the same as the objection to the 
categorical religious versions—is that they do not permit discriminating 
judgments and are therefore not very helpful in practice. On the other hand, 
the argument is a reminder to consider the ethical aspects of the biotechno-
logical project very carefully.  
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B. Violation of the Natural Order 

Another intrinsic argument is that genetic modification is “unnatural” or a 
matter of “violating the natural order.” The discussion of this argument is of-
ten superficial and unclear on the part of both advocates and critics. I will go a 
step further and identify different types of unnaturalness. The question is ex-
actly which aspects of the natural order are violated. Another issue is what it 
means to violate. 

The arguments are only to some extent applicable to the generation of 
genetically modified animals for research. They are commonly used against 
genetic modification in general. 

Midgley, in trying to understand the argument from unnaturalness, 
writes: 

 
To say that this change is unnatural is not just to say that it is unfamiliar. 
It is unnatural in the quite plain sense that it calls on us to alter radically 
our whole conception of nature (Midgley, 2000, p. 12). 
 

Midgley’s statement suggests that the argument concerns our view of nature. 
It is vital to clarify which genetic modification methods are supposed to be 
unnatural and violate the natural order and which aspects of the natural order 
are violated by those methods. 

Modification through breeding might be viewed as unnatural in the 
sense that it does not occur without human intervention. It is intentional and 
directed to particular human ends. Extreme critics may be against all breeding, 
but most critics probably accept some types. “Unnatural” in this sense conse-
quently does not automatically mean “ethically wrong.”  

Modification through gene technology is more radical. It involves indi-
vidual genes instead of the whole genome, as in breeding. The most radical 
genetic modification method is insertion of genes from species far away. In 
plant biotechnology, for example, an anti-freeze gene from flounder—a fish 
living in cold waters—has been inserted into potatoes, in order to make them 
tolerant to coldness (Jaffé and Rojas, 1994). Such things do not happen in 
nature, and opponents might use it as a key example of unnaturalness. 

Many different versions of the argument of violation of the natural order 
have been proposed. One focuses on violation of the species barrier. This ar-
gument is relevant only for one special form of genetic modification, namely 
insertion of genes from other species. It is not a matter of “mixing of ge-
nomes”; only one gene or a few genes from the foreign species are trans-
ferred. The term “transgenic animal” is sometimes used for an animal that 
contains a gene from another species in all its cells (see Chapter One). 

Historically, it is interesting to note that mixed monsters represent 
threatening disorder. A key example is the chimera of ancient Greek mythol-
ogy. Chimera was a creature consisting of parts from different animals. As we 
have seen, “chimera” in modern genetics is the designation for animals at one 
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particular step in the process of producing genetically modified animals with 
the embryonic stem cell method. A chimera has two different types of cells 
that are genetically distinct and which originated in different zygotes (fertil-
ized eggs). Some cells contain the new inserted gene, while others do not. 
Chimeras should not be confused with mosaics, which are also animals with 
genetically different cell types, but which originate from a single zygote. As 
we have seen, mosaic animals also constitute one particular step in the process 
of producing genetically modified animals, although not with the embryonic 
stem cell method but with the method of pronuclear microinjection. 

An objection is that no fixed species barriers exist. According to the the-
ory of evolution, species are not timeless essences in an Aristotelian sense. 
Some scientists question the whole idea of firm divisions among species. Oth-
ers stress that there nevertheless is some stability over time (for an overview, 
see Mishler and Brandon, 1998). In another objection, the very metaphor of 
trespassing species barriers is challenged. Many forms of genetic modification 
would only be like adding or deleting furniture in a room. Not only can char-
acteristics be moved about among species, no reason exists in principle why 
not all characteristics could be so moved. 

We also find a weaker interpretation of the species barrier argument. It is 
non-categorical and implies that crossing species barriers can sometimes be 
too radical or include too many characteristics. This weaker version appears 
more reasonable. 

Let me also mention three arguments—discussed by Richard Sherlock—
that are only to a limited extent relevant to genetic modification of laboratory 
animals but perhaps more relevant to genetic modification of farm animals. 
They all focus on different aspects of evolution and maintain that genetic 
modification would constitute a violation of the natural order that is the result 
of evolution.  

According to the first argument, genetic modification is a violation of 
the direction of evolution. Transgenics is giving evolution a bad direction. By 
using a metaphor, it is simply driving the wrong way (cf. Sherlock, 2002). An 
objection is that new species always come into being as transformations of old 
species by mutations. Evolution has no predetermined direction. 

The next argument focuses on the speed of evolution and points out that 
transgenics is a dangerous speeding up of evolution. The metaphor is one of 
driving too fast (cf. Sherlock, 2002). To this argument it might be objected 
that the speed varies in evolution too and that speeding is not always danger-
ous. 

Finally, we have the argument that transgenics is a dangerous human 
steering of evolution, putting natural selection out of rule. Again it is a meta-
phor of driving, but this time the driver is the wrong one (cf. Sherlock, 2002). 
The most obvious objection to this is that also in conventional breeding, hu-
man beings are steering and this is not necessarily dangerous. 

All these arguments presuppose that nature is normative. In fact, the no-
tion of “the natural order” is itself a metaphor of legal or social norms applied 
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to nature. Is nature normative? Basically, two different answers have been 
given. According to one view, nature is value-neutral, according to another it 
is value-laden. Within the latter category, we find the view that nature is laden 
with moral values and the view that it is laden with non-moral values. In a 
previous chapter, I discussed the problem of deriving an “ought” from an “is.” 
I argued that facts about our evolved human nature can be highly relevant for 
ethics. However, we cannot in a simple way “read-off” any normative conclu-
sions from statements of natural fact. We should be particularly suspicious 
against all attempts to do so from non-human nature. To take human nature 
seriously in ethics is one thing, to draw normative conclusions from non-
human nature quite another. This was precisely the view of Hume (see Chap-
ter Three). 

We must be able to discriminate between different uses of the argument 
from violation of natural order. Some uses of the argument might be accept-
able, while others are not. As Holmes Rolston III points out: 

 
Critics sometimes object to genetic manipulation because it is “unnatu-
ral.” “Unnatural” is a dangerous normative term. Most of our cultural ac-
tivities, such as attending ethics conferences, are unnatural in the sense 
that they are not found in wild spontaneous nature. Diseases are natural; 
we seek to heal diseases. Health too may be natural, but medically ma-
nipulated pharmaceuticals are cultural artifacts. Whether we can object 
to an activity as being unnatural is case specific. Sometimes yes, some-
times no, the determining norms may come from culture not nature 
(Rolston, 2002, p. 10). 
 

Rolston’s key idea is that whether we can object to an activity as unnatural is 
case-specific. I agree. Moreover, as with all intrinsic ethical arguments, cate-
gorical and non-categorical versions have been proposed, and the non-
categorical seem more useful in practice. 
 

C. Violation of Animal Telos 

An argument that is quite similar to the violation of natural order argument is 
that genetic modification of animals is a violation of animal telos. This is a 
metaphor of direction. Like an arrow that has been shot toward a particular 
goal, animals are by their genetic constitution given a particular direction to-
ward which they are to develop. Hindering this development of their potential, 
would be like stopping the arrow from reaching its goal. 

An example is the argument of Michael Fox, who states: 
 

Transgenic manipulation is wrong because it violates the genetic integ-
rity or telos of organisms or species (Fox, 1990). 

 
Note here the identification of telos with genetic integrity. This identification 
is not self-evident. Both “telos” and “genetic integrity” are terms with many 
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possible meanings. Let us focus here on telos and leave genetic integrity until 
the next section.  

The key idea of the telos argument is that genetic modification, or at 
least insertion of genes from other species, constitutes a violation of the innate 
nature of animals. In the quotation, a distinction is indicated between the telos 
of organisms and the telos of species. This means that two different versions 
of the argument exist, one stressing that the individual telos is violated, the 
other that the species-typical telos is violated. 

A first possible objection is that this argument (in both versions) presup-
poses an outdated and unscientific conception, namely a conception of a fixed 
telos in an Aristotelian sense. According to Darwinism, no fixed telos exists. 
A possible reply would be that the anti-essentialism of Darwinism is some-
times overstated and that animals have a sufficiently stable species-typical 
nature to justify the talk about telos even within a Darwinian framework. 

Henk Verhoog has put forward another objection. He says:  
 
We misuse the word telos when we say that human beings can “change” 
the telos of an animal or create a new telos (Verhoog, 1992). 
 

Verhoog appears to mean that a domesticated animal still has its natural telos, 
even if it has been modified by breeding or genetic modification. Its natural 
telos is that part of its nature that is due to its natural endowment.  

From an analytic point of view, this means that one more distinction 
needs to be made besides the one between individual telos and species-typical 
telos, namely a distinction between actual telos and natural telos. The actual 
telos is a telos that may have been genetically modified, while the natural te-
los is an unmodified telos. 

A third objection is that a single new gene does not affect telos, for ex-
ample, “mouseness.” A mouse is still a mouse even if it has received a gene 
from a foreign species. 

Finally, we find the objection that genetic modification is not in itself a 
violation of animals’ natures. Whether it is a violation depends on the result of 
the genetic modification. We saw in the presentation of different animal wel-
fare concerns that Rollin argues for a natural living approach. Animal welfare 
is a matter of realizing animal telos in the sense that all its abilities, including 
its full repertoire of natural behavior, are expressed. I also indicated that 
Rollin maintains that adapting telos to environment by genetic modification 
can be ethically acceptable. This is how he argues: 

 
Let us suppose that we have identified the gene or genes that code for 
the drive to nest. In addition, suppose we can ablate that gene or substi-
tute a gene (probably per impossibile) that creates a new kind of 
chicken, one that achieves satisfaction by laying an egg in a cage. Would 
that be wrong in terms of the ethic I have described? If we identify an 
animal’s telos as being genetically based and environmentally expressed, 
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we have now changed the chicken’s telos so that the animal that is 
forced by us to live in a battery cage is satisfying more of its nature than 
is the animal that still has the gene coding for nesting. Have we done 
something morally wrong? I would argue that we have not. Recall that a 
key feature, perhaps the key feature of the new ethics of animals I have 
described, is concern for preventing animal suffering and augmenting 
animal happiness, which I have argued involves satisfaction of telos 
(Rollin, 1995, p. 172). 

 
This means that feeling is supreme in Rollin’s animal welfare concept and that 
animal traits can be genetically modified as long as the animals do not suffer. 

Rollin’s discussion illustrates that the argument from violation of animal 
telos can be articulated in categorical as well as non-categorical terms. This 
follows the pattern we have found also with regard to the other arguments 
expressing intrinsic ethical concerns. 

 
D. Violation of Animal Integrity 

Another argument is that genetic modification constitutes a violation of ani-
mal integrity. We have already met the argument in the quotation from Fox 
above: “Transgenic manipulation is wrong because it violates the genetic in-
tegrity or telos of organisms or species” (Fox, 1990). As we saw, Fox identi-
fies telos with genetic integrity. He talks about the genetic integrity both of 
individual animals and of species. It is crucial to distinguish this genetic or 
genotypic integrity from phenotypic integrity. While the former concerns the 
genome—whether species-specific or individual—the latter concerns the indi-
vidual animal as a whole.  

What are the main objections to the argument from genetic integrity? 
One objection is that what matters ethically is not genetic or genotypic integ-
rity but phenotypic integrity. In Chapter Three, I presented the clarifying 
analysis by Rutgers and Heeger of animal integrity in the phenotypic sense. 
They argue that in a state of integrity the following three elements must be 
present: the wholeness and completeness of the individual animal, the species-
specific balance of the creature, and the animal’s capacity to maintain itself 
independently in an environment suitable for the species (Rutgers and Heeger, 
1999). With this analysis in mind, the objection is that genetic modification 
does not necessarily constitute a violation of integrity in any of these senses. 
Only if the genetic modification violates any of the three elements does it con-
stitute a violation. Surgery or pharmacological treatment may sometimes vio-
late phenotypic integrity even more than genetic modification. Replacing a 
disease gene with a properly functioning gene may instead be considered a 
strengthening of phenotypic integrity. 

Another objection is that even if we accept the notion of genetic or geno-
typic integrity, the type of genetic modification is crucial for whether or not 
the modification is a violation. A genetic modification may strengthen pheno-
typic integrity but also genetic or genotypic integrity by replacing a disease 
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gene with a properly functioning gene. Only genetic modifications that seri-
ously reduce the function of genes should be considered violations of genetic 
integrity. This view is an example of a non-categorical view of genetic integ-
rity, in contrast to the view of Fox, which is categorical.  

Regardless of whether we talk about genotypic or phenotypic integrity, 
the distinction between categorical and non-categorical views is extremely 
important (see Chapter Three). In categorical arguments, integrity is a matter 
of all-or-nothing, while in non-categorical versions integrity is a matter of 
more-or-less. Examples of categorical views are Fox’s criticism of all genetic 
modification and Regan’s criticism of all animal experimentation including 
genetic modification. An example of a non-categorical view is Rolston’s view 
that most genetic modifications—but not all—are violations of integrity (Rol-
ston, 2002). Another example is the less dismissive view defended by Donald 
Bruce. He considers genetic modification unacceptable if the violation of in-
tegrity is very substantial, but accepts a balancing of pros and cons regarding 
the rest (Bruce, 2002). 

In conclusion, the integrity argument has a point, but integrity should not 
be viewed as a matter of all-or-nothing but of more-or-less. Sometimes ge-
netic modification is so radical that it violates the integrity of animals, some-
times not. Moreover, what truly matters is phenotypic integrity, not genotypic. 
It is not the genetic modification as such that counts, but the result on the phe-
notypic level. 
 

E. Special Arguments regarding Animal Cloning 

The above arguments may all be used against animal cloning, in categorical 
and non-categorical versions. However, they will have a special character, 
because cloning by nuclear transfer involves asexual reproduction in animal 
species characterized by sexual reproduction. This is especially obvious with 
regard to the argument from violation of the natural order. Asexual reproduc-
tion in a species with sexual reproduction is regarded as unnatural. As such it 
could also be viewed as a violation of animal telos, because the animal is not 
given the opportunity for sexual reproduction, which would be a part of its 
genetic constitution. Asexual reproduction may also be considered “playing 
God,” because it would imply choosing a mode of reproduction for a species, 
something that only God can choose. 

What about the argument from violation of animal integrity? In cate-
gorical versions, genotypic integrity may be viewed as violated, because sex-
ual reproduction has a firm genetic basis. This holds true also of categorical 
versions of phenotypic integrity, since it is part of the species-typical pheno-
type to reproduce sexually. From a non-categorical viewpoint, according to 
which genotypic or phenotypic integrity is not a matter of all-or-nothing but 
of more-or-less, animal cloning could perhaps be accepted, provided that it is 
carried out for good reasons and provided that it concerns asexual reproduc-
tion only or that it is combined with another acceptable genetic modification. 
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The possible objections to these arguments are the same in the case of 
animal cloning as in the cases of other types of genetic modification, but “un-
naturalness” requires a special comment. It is obvious that animal cloning by 
nuclear transfer is unnatural in an everyday sense that anybody can recognize. 
It is a matter of asexual reproduction in species whose species-typical mode of 
reproduction is sexual. However, in the argument from violation of the natural 
order, naturalness is considered to have a normative force that requires us not 
to carry out this type of genetic modification. 

 
F. Concluding Comment regarding Intrinsic Ethical Concerns 

The only intrinsic ethical argument that carries real weight is a non-
categorical version of the argument from violation of animal integrity focus-
ing on phenotypic integrity. Some genetic modifications may constitute a vio-
lation of integrity in this sense. This means that the burden of proof lies on 
those who want to carry out the modification. They have to show that the 
modification is sufficiently beneficial to outweigh the violation. Violation of 
phenotypic integrity is a cost that should be included in the balancing of hu-
man benefit and animal harm, although it is a very difficult cost to quantify. 
 
 

4. Animal Welfare Concerns 

In the previous chapter, I analyzed the concept of animal welfare and its im-
plications for animal experimentation in general. Now, I will discuss the ani-
mal welfare implications for genetically modified animals in research.  

We have identified three different animal welfare concerns, namely 
functioning, feeling, and natural living. Which one of these we primarily fo-
cus on may be of vital importance for the assessment of the welfare of geneti-
cally modified animals. Below, I will show how different animal welfare con-
cerns may differ with regard to the welfare of genetically modified animals. I 
will also comment on the implications of experiments involving genetically 
modified animals for the 3Rs.  

The overall aim is to discuss four different aspects of the welfare of ge-
netically modified animals. The first is the welfare of animals used in the 
process of production. The second concerns the welfare of the resulting ge-
netically modified animals, which are to be used in further studies. Third, 
some animal welfare aspects are related to the preservation of the generated 
genetically modified animals. Finally, some welfare issues are raised by the 
experimental use of genetically modified animals. 

I have suggested that the three animal welfare concerns be attributed dif-
ferent weight in different contexts. With regard to laboratory animals, feeling 
in terms of absence of pain is the most important concern, although stimula-
tion of positive feelings by an enriched environment is also very important. 
Functioning well in terms of health is important, but if the animals are to be 
used as disease models, it would have low priority. Since the animals have to 
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be kept in cages for reasons of scientific control, natural living would have 
low priority. Regarding farm animals, functioning and feeling are the most 
important animal welfare concerns, while natural living has lower priority 
(although it may be of some instrumental importance). Since the animals are 
used for production, they should be in good health and not suffer. They have 
to be kept in confined areas and thereby be protected from predators. 

These considerations hold true also of genetically modified laboratory 
animals and genetically modified farm animals. Even in these cases, the dif-
ferent animal welfare concerns may be attributed different weight in a similar 
manner. In the case of knock-out studies of gene function, the concern of 
functioning well will have as low a priority as in studies of disease models. 

 
A. The Production Process 

Let us start with the animal welfare aspects of the process of production of 
genetically modified animals (Moore and Mepham, 1995; CCAC, 1997; van 
der Meer, 2001; BVAAWF et al., 2003). I focus on the two main methods: 
pronuclear microinjection and the embryonic stem cell method. Both have 
been described in the section on scientific concerns. 

Three of the steps seem to involve only minor negative effects on animal 
welfare. Hormone stimulation of donor females leading to superovulation 
might be stressful, but should not be overstated. The killing of donor fe-
males—in mice commonly by dislocation of the neck—is a sensitive measure, 
but if it is carried out by competent and experienced personnel, the procedure 
is painless and death immediate. Vasectomy of males is another sensitive 
measure. It is carried out with anesthesia and is not followed by any serious 
post-surgical pain. The degree of harm of these steps should reasonably be 
classified as mild with regard to pain and distress. Killing, however, even if it 
is painless, is a violation of animal integrity, because it deprives the animal of 
the opportunities of life. This violation of animal integrity should be included 
as an additional cost in ethical balancing. 

Surgical implantation of embryos into pseudo-pregnant females is a 
more serious intervention from an animal welfare perspective. It is carried out 
with anesthesia, but should nevertheless be classified as moderate with regard 
to pain and distress. It is a matter of major surgery in the stomach cavity. 

A special animal welfare problem is raised by embryo implantation and 
vasectomy in mice. Mice are prey species and try to conceal or suppress signs 
of pain or stress in order not to appear to be an easy prey and attract the atten-
tion of predators. This means that mice after surgical intervention may not 
exhibit any clear signs of suffering. With this in mind, all mice undergoing 
surgery or other potentially painful procedures should receive analgesia 
(BVAAWF et al., 2003, p. S1:20). 

Other welfare issues are raised by genotyping. In order to distinguish 
genetically modified mice from non-modified ones, it may be necessary to 
analyze DNA extracted from a tissue sample or blood. Often this is done by a 
tail biopsy or by ear notching, but there may also be non-invasive options 
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such as the use of saliva or fecal samples. Southern blot hybridizations require 
more DNA than polymerase chain reaction (PCR). If tail biopsies are un-
avoidable, anesthesia and analgesia are to be used and no more than 5 mm of 
the tail should be taken. From an animal welfare perspective, ear notching is 
preferable because less tissue is removed and the pinna is completely carti-
laginous. 

For many research protocols, it is necessary to identify individual ge-
netically modified animals. Even here non-invasive methods are preferable 
from an animal welfare standpoint. Often, however, invasive methods are 
necessary. Examples are ear notching, ear tags, microchips, and tattoos. In 
these cases, anesthesia and analgesia should be used in order to minimize pain 
and distress. 

In this discussion I have focused on feeling only. This is in line with 
what I have previously stated, namely that in the case of animal experimenta-
tion feeling is the most important animal welfare concern. 

Let me make a few remarks regarding the production process in animal 
cloning. The efficacy of animal cloning by somatic cell nuclear transfer is 
low. The first cloned mammal—the well-known sheep Dolly—was the result 
of 277 trials (Wilmut et al., 1997). This tendency is still the same ten years 
later, but the efficacy may vary among different species. Snuppy, the first 
cloned dog, was the only survivor—of two live births—out of 1,095 trials 
(Lee et al. 2005). A conclusion is that an overwhelming majority dies at the 
embryonic or fetal stages. I will return to the problems with animal cloning 
below. 

 
B. The End Result: Genetically Modified Animals 

The welfare of the resulting genetically modified animals is of key importance 
(cf. Moore and Mepham, 1995; CCAC, 1997; van Zutphen and van der Meer, 
1997; van der Meer, 2001). It is vital to recognize that the welfare implica-
tions might differ considerably for genetically modified animals.  

Some genetically modified animals might exhibit improved welfare. 
Farm animals, for example, may be genetically engineered to have improved 
disease control. This might reduce the use of vaccines, pharmaceuticals, quar-
antine, and selective breeding, which may sometimes be distressing. Farm 
animals may also obtain improved disease resistance through genetic modifi-
cation. In practice, this might be difficult to achieve, because in many diseases 
several different genes may be involved. 

Another possibility could be to produce animals with reduced sentience 
or cognitive capacity. In this way, low welfare in terms of suffering may be 
avoided. Laboratory mice could be generated that are unable to feel pain. Bat-
tery chickens could be produced that feel no urge to peck or stretch their 
wings. Whether this should be viewed as improved welfare depends on which 
animal welfare concern we stress. If the focus is on feeling, then it could be 
considered an improved welfare. If the focus is on natural living, it may not. If 
the animal’s sentience is reduced to the extent that it may be considered to be 
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a mere instrument or artifact, then it cannot manifest its telos or nature. Many 
people view precisely the ability to feel pain as a characteristic that confers 
moral relevance to animals and would not accept a reduction of this capacity.  

The possibility also exists that animal welfare is unaffected. Most ge-
netically modified bioreactors, especially those producing therapeutic proteins 
in their milk, would not have their welfare affected at all. The reason is that 
milk and its protein contents are isolated from the other tissues of the animal. 
Moreover, scientists have developed genetically modified disease models with 
no clinical symptoms. This represents an ethical advantage compared to non-
modified disease models. 

A substantial proportion of genetically modified animals appears to have 
reduced welfare. Estimating the number is difficult, but some researchers be-
lieve that the figure is less than 10% (BVAAWF et al., 2003, p. S1:35). How-
ever, in our Swedish analysis of applications submitted to ethics committees 
on animal experimentation, we found that obvious or minor clinical symptoms 
due to genetic modification were expected in more than a third of the applica-
tions (Nordgren and Röcklinsberg, 2005). We may compare this finding with 
the result of a study of reports to the Danish Animal Experiments Inspector-
ate. In this study, it was found that 36% of the genetically modified strains 
were reported as experiencing discomfort (Thon et al., 2002). Clinical symp-
toms and experienced discomfort are different things, so are estimations be-
fore experiments and reports afterwards. Moreover, a focus on number of ap-
plications differs from a focus on number of animal strains. Consequently a 
direct comparison is not possible. However, both studies point in the same 
direction, namely that a substantial portion of genetically modified animals 
may have a quite bad welfare (Nordgren and Röcklinsberg, 2005). 

In some cases, reduced welfare is compensated for in different ways. 
Genetically modified farm animals may have increased productivity, but this 
may be accompanied by more production diseases. For example, cattle with 
greater milk yields may be susceptible to mastisis, although this condition 
may be treated by medication. Genetically modified sheep with increased 
wool growth may have their thermoregulatory capacities affected in a nega-
tive way, but it might be possible to compensate for this by environmental 
control.  

In other cases, reduced welfare of genetically modified animals is an in-
trinsic part of the experiment. One example is gene knock-outs with known or 
unknown effects. Such mice are used in studies of gene function. Another 
example is the use of genetically modified mice as disease models. These 
models may exhibit clinical symptoms and experience pain. If this does not 
interfere with the researchers’ scientific objectives, they might be given pain 
relief and have their environment enriched. Moreover, if they are used for 
testing new treatments and these are successful, then suffering may be re-
lieved and organs may function properly again. A third example is genetically 
modified animals used in toxicity testing. Here the objective is precisely to see 
at what point a particular substance gives toxic effects. All these examples of 
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welfare are primarily conceived of in terms of functioning. The aim is to have 
measurable negative effects on functioning. This means, on the other hand, 
that functioning well has low priority regarding these animals. It is quite pos-
sible, however, to give welfare in terms of feeling well high ethical priority by 
providing pain relief. 

It is crucial to be aware of different animal welfare concerns. For exam-
ple, a genetically modified animal working as a model for cancer at an early 
stage has a health problem in terms of bad functioning but may not yet feel 
pain (Buehr et al., 2003). If an animal has been genetically modified, it may 
exhibit unnatural behavior but may still function well. In many cases, the dif-
ferent concerns overlap. For example, a genetically modified animal at a later 
stage of cancer may have low welfare on all accounts. 

Sometimes genetic modification methods might be better from an animal 
welfare perspective than non-genetic ones. For example, genetically modified 
diabetes models may be preferable to pharmacologically or surgically induced 
models in this regard. Let me also mention an advantage of conditional meth-
ods. Tissue-specific and temporally specific modification provides a mecha-
nism for minimizing negative effects on animal welfare (BVAAWF et al., 
2003, p. 6). 

In sum, the welfare of genetically modified animals may vary. Geneti-
cally modified farm animals might exhibit improved welfare. Genetically 
modified animals to be used as bioreactors or providers of organs for 
xenotransplantation will commonly show no change in welfare but will be 
very well taken care of. Genetically modified disease models may exhibit the 
whole spectrum from no clinical symptoms whatsoever to severe clinical 
symptoms and the whole spectrum from no suffering to severe suffering. The 
same may hold true for genetically modified animals to be used as study ob-
jects for obtaining basic biological knowledge. Genetically modified animals 
to be used for toxicity testing can often be expected to exhibit obvious clinical 
symptoms and suffering.  

So far I have talked about intentional reduction of welfare. Another pos-
sibility is unintentional reduction. Here the method of production is relevant. 
Such welfare effects occur primarily when pronuclear microinjection is used, 
which is characterized by random integration, although these effects can be 
reduced by means of insulator or intronic sequences. In the embryonic stem 
cell method, random integration is not an issue, because this method is based 
on homologous recombination carried out in vitro; in principle, only embry-
onic stem cells with the desired genetic modification are injected into the blas-
tocyst, while those with insertional mutations are not. Because of this fact, 
unintended effects of using this type of method are rare in living animals 
(Buehr et al. 2003). It appears, therefore, that the embryonic stem cell method 
has an ethical advantage with regard to unintentional animal welfare effects 
compared to pronuclear microinjection (Nordgren and Röcklinsberg, 2005). 

Even if the embryonic stem cell method is used, unintentional effects 
may occur. Even if a gene is correctly inserted, the animal carrying it may 
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exhibit an unexpected phenotype (Buehr et al., 2003). This may partly be due 
to epigenetic factors (see below). Colin J. Moore and T. Ben Mepham have 
pointed out that 

 
epigenesis therefore limits the validity of attempts to genetically engi-
neer animals. Few characteristics can be modified or introduced, reliably 
and predictably, by manipulation of a single gene. This has implications, 
particularly for the effectiveness of transgenic disease models and con-
sequently on the number of animals generated in the quest for their suc-
cessful production (Moore and Mepham, 1995, p. 391). 
 

Curt D. Sigmund has also argued that animals containing the same genetic 
modification may exhibit profoundly different phenotypes because of epige-
netic effects. In the absence of standardized inbred mouse strains, no optimal 
set of experimental and control conditions exists that normalizes epigenetic 
effects. With this in mind, Sigmund suggests that it becomes the responsibility 
of the investigator to use common sense and design the best possible control 
experiments that fit the individual situation, to assess whether the phenotype 
observed in their model is due specifically to the targeted modification or is 
affected by other loci, and to inform the scientific community if phenotypic 
alterations become evident (Sigmund, 2000). 

However, unpredictable welfare effects appear in all animal experimen-
tation, and genetic modification methods may often make the outcome more 
predictable, for example when compared to selective breeding. 

Finally, difficulties may arise in detecting clinical symptoms, and more 
research is needed. A practical and quite promising method is welfare scoring 
(Crawley, 2000; van der Meer et al., 2001; Jegstrup et al., 2003). 

Let me also comment on the animal welfare aspects of cloning. Even 
here epigenetic effects are important (cf. Nordgren, 2006).  

I mentioned above the very low success rate in animal cloning. Only 
very few cloned animals are born given the high number of trials, and many of 
the clones that are born exhibit abnormalities such as respiratory distress, cir-
culatory problems, immune dysfunction, kidney failure, and brain failure. 
Many cloned animals are overgrown. This condition is often called the “large 
offspring syndrome” (Rideout et al., 2001, p. 1095). In cloned mice, obesity is 
common (Fulka et al., 2004). 

The problems in animal cloning are increasingly believed to be due to 
errors in epigenetic reprogramming (National Academy of Sciences, 2002; 
Humpherys et al., 2002; Alberio and Campbell, 2003; Jaenisch and Bird, 
2003). Epigenetics concerns chemical changes that “switch” genes on or off. 
This epigenetic regulatory information is not expressed in DNA sequences but 
transmitted to the next generation of cells “in addition to” (epi) the genetic 
information encoded in the DNA. All cells have the same set of genes, al-
though which genes are active and which are not vary from one type of cell to 
another. In animal cloning, the genetic “switch” must be reprogrammed from 
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the adult state to the gamete or embryo state. William M. Rideout et al. main-
tained that 

 
cloning of mammals by nuclear transfer (NT) results in gestational and 
neonatal failure with at most a few percent of manipulated embryos re-
sulting in live births. Many of those that survive to term succumb to a 
variety of abnormalities that are likely due to inappropriate epigenetic 
reprogramming (Rideout et al., 2001, p. 1093). 
 

An indication that the abnormalities are epigenetic instead of genetic is that 
neither obesity in cloned mice nor the “large offspring syndrome” in cattle are 
passed on to offspring. They are observed only in the founder generation 
(Fulka et al., 2004). 

In order to explain this fact, Fulka et al. suggested that epigenetic repro-
gramming occurs in two steps. The first step occurs during the first divisions 
after nuclear transfer. In about 1–5% of the cases, this reprogramming—
perhaps with some errors—results in viable offspring. In the remaining cases, 
the reprogramming is incomplete with the result that embryos die or offspring 
are not viable. During the second step, imprinted and non-imprinted genes are 
reprogrammed, and errors that were not repaired during the first step are cor-
rected. This step occurs only in germline cells. So, while cloned animals may 
contain somatic cells with abnormalities, their spermatozoa or oocytes have 
no errors (Fulka et al., 2004). 

If the explanation suggested by Fulka et al. is correct, this would have 
important practical implications. First, cells obtained by human therapeutic 
cloning may have abnormal gene expression caused by epigenetic errors. Sec-
ond, the problems of incomplete epigenetic reprogramming would constitute 
an important argument against human reproductive cloning. Third, the fact 
that the offspring of cloned animals will be normal would be vital for the use 
of cloned animals in xenotransplantation and the production of pharmaceutical 
proteins in their milk (Fulka et al., 2004). 

It is still possible to object that perhaps Fulka et al. are not entirely cor-
rect. We simply do not know for certain. It might still be possible to improve 
methods to reduce the risks of epigenetic errors. For example, time might be 
important. If so, it may be possible to delay cell division in clones, giving time 
for proper reprogramming to occur. In addition, exogenous factors—for ex-
ample cell culture conditions—may determine the outcome, and these may be 
modified (Simpson, 2003). 

 
C. Preservation of Genetically Modified Animals 

When the production of genetically modified animals has been carried out, the 
next problem is to preserve. If no reduced welfare effects have been observed 
in homozygotes, these are preferably maintained. This prevents production of 
surplus mice with an undesired genotype. If homozygotes experience reduced 
welfare, heterozygotes should be maintained instead. These have the deleteri-
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ous allele only in one copy and may not suffer at all. An even better option 
could be cryopreservation of gametes, ovarian tissue, or early stage embryos. 
This reduces the number of animals in animal houses. 

 
D. Experimental Use of Genetically Modified Animals 

In the experimental use of already produced genetically modified animals, the 
problem of reduced welfare due to genetic modification is quite different than 
in the production of such animals. The researchers may be informed by col-
leagues from whom they obtain the animals or by the company from which 
the animals are bought.  

We have already discussed welfare aspects of the production of geneti-
cally modified animals with different intended uses. What happens to the 
animals once they are produced differs. 

Some genetically modified animals are treated with extraordinary care 
because of their high economic value. This holds true for bioreactors, provid-
ers of organs for xenotransplantation, and farm animals with increased pro-
ductivity.  

Disease models, on the other hand, often have low welfare for reasons 
intrinsic to researchers’ scientific objectives. Some may be used without ex-
hibiting any clinical symptoms. The welfare of disease models may be 
changed because of their specific experimental use. If the experiments aim at 
studying disease processes and causes, their welfare may be reduced even 
more over time. If the aim is to develop or test new treatments, their welfare 
may be improved over time should the treatment prove effective.  

The welfare of genetically modified animals used in toxicity testing may 
initially be unaffected or reduced depending on the genetic modification. 
However, due to the effects of toxication, it may be reduced or, if initially 
reduced, even more reduced.  

Genetically modified animals used as study objects for obtaining basic 
biological knowledge may exhibit the whole spectrum of welfare depending 
upon the type of genetic modification. As already stressed, mice used in 
knock-out or overexpression experiments may suffer. Genetically modified 
animals may also be used to study other biological processes, and their wel-
fare may differ, depending on the type of study. 

In general, the welfare aspects of experimental use of genetically modi-
fied animals are the same as those in “ordinary” animal experimentation: al-
ternatives, design, species, numbers, and so on (see Chapter Five). 

 
E. The 3Rs and Genetic Modification 

What are the implications of using genetic modification methods for the 3Rs? 
And what are the implications of the 3Rs for the use of genetic modification 
methods? These are two questions that remain to be answered with regard to 
the welfare concerns of genetically modified animals. 
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In the section on scientific concerns, I discussed the necessity and suit-
ability of genetically modified animals in research. To the extent that genetic 
modification methods are necessary or better than non-genetic ones, it is 
hardly possible to replace them with non-animal alternatives (Moore and 
Mepham, 1995). However, to some extent it might be possible to replace farm 
animal bioreactors with microorganisms. 

Contrary to the principle of reduction, more animals will probably be 
used in experimentation due to genetic modification (Stokstad, 1999). It is 
obvious that large numbers of mice are used in the process of producing those 
animals that are to be used in experiments. Moreover, many of the embryos do 
not survive, and of those born relatively few are genetically modified (1–30%, 
on average 15%). Thus, there will probably not be a reduction in absolute 
numbers, although there might be a reduction in relative numbers. Fewer ani-
mals will be used in order to answer a specific scientific question (Buehr et 
al., 2003).  

A possibility of refinement exists by producing genetically modified 
animals with reduced sentience or cognitive capacity, for example, laboratory 
mice that are unable to feel pain or battery chickens that feel no urge to stretch 
their wings or peck. Whether this should be viewed as refinement depends 
upon which animal welfare concept you use. If the focus is on feeling, this 
might be considered an improvement of animal welfare. If the focus is on 
natural living, it would not, because reduced capacities would be a matter of 
violating the nature or telos of the animals. Moreover, the possibility of un-
predictable effects that could cause animals to suffer is contrary to refinement 
(Moore and Mepham, 1995). 

The considerations so far have concerned genetic modification methods 
in comparison with non-genetic ones. Let me give a few examples of how 
scientists using genetic modification methods can meet the 3Rs.  

Some uses of genetic modification methods may create possibilities for 
the replacement of animal experiments. For instance, it might be possible to 
use genetically modified animal tissue expressing a particular gene product. 
This will thereby give the opportunity to perform further experiments largely 
in vitro (Buehr et al., 2003).  

Cryopreservation may lead to reduction of the number of animals used. 
It will not be necessary to keep animals in animal houses for extended periods 
of time (Moore and Mepham, 1995).  

Finally, some refinements are possible (see above). Adverse effects of 
random integration may be reduced by inclusion of insulator or intronic se-
quences in the transgene. Conditional methods may minimize bad animal wel-
fare effects due to genetic modification, since they make these modifications 
tissue-specific or temporally specific. Many refinements in surgical tech-
niques and genotyping are possible. Several refinements like these are sug-
gested in the article by the BVAAWF et al. (2003, pp. S1:44–46). 
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5. Ethical Trade-Off: Four Cases 

Let us consider the ethical trade-offs in a few particular cases. In this way the 
discussion will be made more concrete. I will present four cases of genetic 
modification of animals that are fairly typical and also illustrate different 
types of ethical problems raised by this kind of research. Some of these cases 
are particularly difficult, since they involve moderate or severe animal pain. 
Ethical reasoning concerning these four cases will illustrate how the ethical 
matrix model presented in the previous chapter can be applied. The cases are 
real cases from recent articles in scientific journals. However, in these articles 
the animal experiments are reported after they have been carried out. Scien-
tists and ethics committees on animal experimentation, on the other hand, are 
to ethically deliberate on such experiments before they are carried out. With 
this in mind, I will discuss the ethical trade-off from both perspectives. This 
gives us an opportunity to investigate possible differences in assessment de-
pending on the temporal perspective. 
 

A. Case 1: Pronuclear Microinjection 

The first case is an animal experiment in which pronuclear microinjection is 
used to transfer a gene for human erythropoietin (hEPO)—a human growth 
hormone—into mice (Kim, Kim, Shin et al., 2007).  

Background. EPO is the primary regulator of erythropoiesis, that is, the 
formation of mature red blood cells. It binds to a receptor on erythroid pro-
genitor cells in the bone marrow and stimulates cell proliferation, promotes 
cell differentiation, and prevents cell death. The expression of the EPO gene 
depends on developmental stage and tissue type. During fetal development the 
main source of EPO is the liver. From late in gestation onwards the kidney is 
the major producer. Under anemic stress in adult life the liver may also con-
tribute. Patients with chronic renal failure develop anemia due to inadequate 
production of EPO by the kidneys. Genetically engineered EPO may be used 
to eliminate the need for blood transfusions. The patients get regular injec-
tions 2 to 4 times a week. hEPO is produced in Chinese hamster ovaries. Sev-
eral attempts have been made to express EPO in transgenic mice. Many at-
tempts have also been made to produce hEPO in the milk of genetically modi-
fied mice, although in most cases the expression of the protein was very low 
and the animals showed unexpected clinical symptoms (Kim, Kim, Shin et al., 
2007). 

General design of the experiment. In the present project, transgenic mice 
were generated that express hEPO under the control of beta-casein regulatory 
sequences. EPO expression vectors were constructed in the laboratory. The 
DNA construct was microinjected into fertilized eggs. Five out of 21 mice 
were used as founders. They were identified by PCR analysis of DNA ob-
tained by tail biopsy. Blood was drawn by the eye-bleeding method and the 
concentration of hEPO was measured. Histological analyses were also carried 
out (Kim, Kim, Shin et al., 2007). 



 Genetically Modified Animals in Research 175 

Result. High expression of hEPO was achieved in lungs and liver and 
lower expression in kidney and spleen. The founders exhibited serious disease 
symptoms such as lung failure, liver failure, tumors, and erythrocytosis. They 
also had such a short life span due to these symptoms that the scientists failed 
to make them pregnant. It was concluded that it was the secreted hEPO that 
caused these deleterious effects (Kim, Kim, Shin et al., 2007). 

Human benefit. A positive result is that it is possible to produce large 
amounts of hEPO in genetically modified mice. 

Animal harm. Although it is possible to produce large amounts of hEPO 
in mice, this will have serious negative effects on animal welfare. Several 
preparatory steps in the generation process are not mentioned in the article, 
such as superovulation, mating, vasectomy, and so on. We have seen above 
that all these steps have implications for animal welfare. What is most impor-
tant in this experiment is that the genetically modified mice develop lung fail-
ure, erythrocytosis, and other disease symptoms and, as an effect of this, have 
very short lives. On any conception of animal welfare—feeling, function, or 
natural living—the welfare impact on the animals is severe. In addition, the 
cost in terms of violation of animal integrity is very high. 

Ethical trade-off. This animal experiment shows that high expression of 
hEPO in genetically modified mice can be achieved, but also that this is com-
bined with serious clinical effects on the mice. This knowledge suggests that 
mice should not be used for production of hEPO. Other options need to be 
investigated. These are conclusions that can be drawn after the experiment has 
been carried out. Should it have been approved in advance? Indications in 
previous experiments of low expression and severe animal harm might have 
suggested that the experiment should not have been approved. However, 
knowledge about whether it is possible to achieve high expression and more 
well-founded knowledge about whether this would have severe effects on 
animal welfare would be crucial. This suggests that the experiment should be 
approved also in advance.  

 
B. Case 2: Experimental Use of Knock-Out Mice 

In this case, knock-out mice are used as models for the pathophysiological 
mechanisms of pain (Kim, Kim, Back et al., 2007). 

Background. Neuropathic pain is a chronic condition characterized by 
pain responses to non-noxious stimuli, exaggerated pain responses to noxious 
stimuli, and spontaneous pain. It is caused by injuries in the central or periph-
eral nervous system. It is often difficult to manage, because it frequently be-
comes intolerant or refractory to analgesic drugs or surgery. With this in 
mind, it is important to investigate its underlying mechanisms and possible 
therapeutic treatments (Kim, Kim, Back et al., 2007). 

General design of the experiment. As we saw in Chapter Five, nocicep-
tion is the activity of nociceptors. It is not a mental state but the first stage in a 
process that often includes pain. The cyclic AMP second messenger system is 
involved in nociception, and inhibition of this pathway by blocking the activi-
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ties of andenylyl cyclase (AC) and protein kinase A prevents chronic pain in 
animal models. The knowledge of which of the 10 isoforms of AC are in-
volved in nociception is limited. In the present experiment, the potential pro-
nociceptive function of andenylyl cyclase-5 (AC5) is investigated. This is 
done by using AC5 knock-out mice and comparing their behavior with wild-
type AC5 mice as control. Several different pain tests are carried out. The first 
type of these behavioral tests consists of mechanical pain tests. Here the me-
chanical sensitivities of hindpaws and tails were measured. Another type is 
thermal pain tests measuring tail-warm sensitivity, paw-cold sensitivity, and 
paw-infrared-heat sensitivity. A third category is inflammatory pain tests in-
cluding a subcutaneous formalin test and a visceral pain test (Kim, Kim, Back 
et al., 2007). 

Results. It is demonstrated that AC5 is necessary for the nociceptive 
pathways of different types of pain: physiologic pain, that is, acute mechanical 
and thermal pain, and pathologic pain, that is, inflammatory and neuropathic 
pain. In particular, the inflammatory and neuropathic pain suppression in the 
AC5 knock-out mice is intriguing, given that these pains are difficult to man-
age by conventional therapeutic methods (Kim, Kim, Back et al., 2007). 

Human benefit. The results are very important for understanding the un-
derlying mechanisms of chronic pain and therapeutic strategies for managing 
such pain. The possible human benefit must be expected to be very high. 

Animal harm. The wild-type controls exhibit different degrees of pain 
responses, while the knock-outs show “markedly attenuated” pain responses. 
This shows that the welfare impact on the animals is diverse. The controls 
suffer during the experiments, while the knock-out mice benefit from the ge-
netic modification and suffer much less. The integrity of the knock-out mice is 
strengthened because of the modification instead of violated by it; they func-
tion better and with less pain than the controls.   

Ethical trade-off. This experiment is likely to be an important step to 
great medical benefit. Despite the low welfare of the controls, the experiment 
appears justified from an ethical point of view. This is clearly so when look-
ing back after the experiment has been carried out, but I would probably make 
a similar assessment in advance; the expected human benefit is so high. 

 
C. Case 3: Conditional Knock-Out 

In our third case, conditional knock-out mice are produced and used to under-
stand the roles of a receptor in the adult brain (Nakao et al., 2007). 

Background. Metabotropic glutamate receptors are involved in the syn-
aptic transmission and plasticity in the central nervous system. The me-
tabotropic glutamate receptor-subtype 1 is strongly expressed in Purkinje cells 
of cerebellum. In previous experiments, metabotropic glutamate receptor-
subtype 1 knock-out mice show symptoms like ataxic gait and motor discoor-
dination. The development was impaired because of the defect of synapse 
elimination during the third postnatal week. Other experiments show that this 
type of knock-out mice were rescued—for example regained motor coordina-
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tion—by the introduction of a metabotropic glutamate receptor-subtype 1 
transgene. The question remains what roles the metabotropic glutamate recep-
tor-subtype 1 plays in the adult brain. In order to investigate this, conditional 
knock-out mice are generated. In these mice, the receptor is expressed only in 
the Purkinje cells and its expression can be turned on and off at will (Nakao et 
al., 2007). 

General design of the experiment. The conditional metabotropic gluta-
mate receptor-subtype 1  knock-out mice are generated by using the tetracy-
cline-controlled gene expression system. The expression is controlled by oral 
administration of a tetracycline analog, doxycycline. Founder mice of two 
types are generated, one with a transgene expressing a tetracycline-controlled 
transactivator and one with the tetracycline responsive element. The founders 
were identified by Southern blot analysis and PCR on tail biopsies. The foun-
der mice are crossed, yielding metabotropic glutamate receptor-subtype 1 
conditional knock-out mice with both transgenes. These mice were adminis-
tered doxycycline in drinking water, and their behavior was investigated by 
two types of test: a rotating rod task and an ink footprints test (Nakao et al., 
2007). 

Results. Mice with the metabotropic glutamate receptor-subtype 1 turned 
off fell off the rod immediately, while those with the receptor turned on 
learned quickly how to keep themselves on the rotating rod. The footprint test 
showed similar results. Those with the receptor turned off showed abnormali-
ties in gait and steps and those with it turned on had no problems. In order to 
exclude the possibility that the doxycycline itself was responsible for the dif-
ference, this substance was also administered to wild-type mice with no effect. 
The results suggest that metabotropic glutamate receptor-subtype 1 is crucial 
for motor coordination in the adult mice (Nakao et al., 2007). 

Human benefit. The animal experiment provides knowledge about the 
role of the metabotropic glutamate receptor-subtype 1 in the adult mouse 
brain. This knowledge might be of high human benefit in the long run in un-
derstanding and developing treatments for metabolic disorders. 

Animal harm. The behavioral tests imply some distress to the mice with 
the receptor turned off. But this distress is not severe. The welfare impact is 
moderate and limited in time. The cost of violation of animal integrity appears 
also only moderate. When the receptor is turned on, they do not differ from 
phenotypically normal mice. 

Ethical trade-off. The conditional knock-out mice survive to adult age 
making it possible to carry out experiments that would otherwise be impossi-
ble. The expected high human benefit outweighs the moderate distress experi-
enced by some of the animals in the behavioral tests. This holds true when 
looking back and when trying to assess the experiment in advance. 

 
D. Case 4: Animal Cloning 

Our final case concerns cloning of dogs by means of somatic cell nuclear 
transfer (Lee et al., 2005). 
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Background. Animal cloning was for a long time unsuccessful with re-
gard to dogs. The reason is the difficulty of maturing oocytes in vitro. One 
benefit of acquiring the ability to clone dogs—together with results from the 
canine-genome project—would be knowledge about the relative contributions 
of genes and environment to the diversity of physiological and behavioral 
traits of different breeds (Lee et al., 2005). 

General design of the experiment. Oocytes matured in vivo and were 
collected by laparatomy three days after ovulation. During laparatomy the 
females were anesthetized. The oocytes were enucleated with a micromanipu-
lator. Adult cells were isolated from an ear skin biopsy of a three-year old 
Afgan Hound and microinjected into each enucleated oocyte. The couplets 
were fused, and the successfully fused couplets were chemically activated. 
The embryos that were reconstructed in this way were surgically transferred 
into the oviduct or the uterus of anesthetized surrogate mothers. Pregnancies 
were detected by ultrasound. Tissue samples were taken from the tail of the 
clones, and blood samples were obtained from the donor and the surrogate 
mother. A DNA analysis was carried out with eight canine specific markers 
(Lee et al., 2005). 

Results. 1,095 reconstructed dog embryos were transferred into 123 sur-
rogate mothers resulting in the birth of two cloned puppies. The first cloned 
dog was called Snuppy (for Seoul National University Puppy). The other died 
on day 22 due to pneumonia. The DNA analysis confirmed that they were 
genetically identical with the donor dog (Lee et al., 2005). 

Human benefit. This experiment—together with the canine-genome pro-
ject—might increase our basic biological knowledge about the interaction of 
genes and environment in different breeds. It may provide better knowledge 
of problems related to animal cloning in general. In addition, it may give 
knowledge of importance to human therapeutic cloning. It may also give 
knowledge pertinent to human reproductive cloning, although this type of 
cloning is extremely controversial and by many considered not to carry any 
human benefit whatsoever, but quite the opposite (Nordgren, 2006). 

Animal harm. The success rate was very low, only two dogs were born 
out of 123 recipients (1.6%). One of these dogs died of pneumonia after three 
weeks. Low success rate and abnormalities are common experience in animal 
cloning. These are increasingly believed to be due to incomplete epigenetic 
reprogramming. The pneumonia is a clear example of low animal welfare. We 
may interpret also the low success rate as an example of low welfare; the mis-
carriages indicate abnormalities in embryos and fetuses. However, embryos 
and fetuses do not count as “animals” in the European Union regulation (see 
Chapter One). The integrity of the born dogs might be violated only in the 
sense that they are (almost) identical with the donor—they are not unique—
but this does not seem particularly serious. 

Ethical trade-off. The low success rate and the pneumonia of one of the 
dogs followed by its early death are very serious. If we look only at the one 
successful cloning, the benefit hardly outweighs the cost. From a broader per-
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spective the experiment might nevertheless be ethically acceptable. The basic 
biological knowledge gained from this experiment may be important, and the 
application of animal cloning to human therapeutic cloning holds much hope, 
although it is quite controversial. The application to human reproductive clon-
ing, on the other hand, is extremely controversial. Elsewhere, I have analyzed 
an “epigenetic argument” against human reproductive cloning that takes the 
problems in animal cloning seriously (cf. Nordgren, 2006). I find no differ-
ence in assessment looking at this case in advance compared to afterwards. 

 
 

6. Conclusion 

After this brief discussion of a few cases, we may ask: Is the production and 
use of genetically modified animals in biomedical research on the whole ethi-
cally acceptable or not? From the perspective of the weak human priority 
view, it is not possible to answer this question in general terms. We can only 
say that to the extent that such experimentation can be expected to lead to 
significant human benefit in terms of basic biological knowledge and medical 
development, and to the extent that it does not inflict too much harm on the 
animals, it is acceptable. We need to make a trade-off from case to case.  Not 
all production and use of genetically modified animals is acceptable. In some 
cases, the expected animal harm may outweigh the expected human benefit. 
These animal experiments should not be carried out. 
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