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The use of animals in biomedical research has led  
to important medical advances but presents ethi-
cal concerns among scientists as well as the public1.  
The need to respect all living creatures competes  
with the importance of human health and the value 
of scientific knowledge. Finding a balance between 
these factors is a task that often falls to the commit-
tees that review individual proposals for the use of 
animals in research. In the European Union, Directive 
2010/63/EU2 addresses the protection of animals used 
for scientific purposes. Directive 2010/63/EU does 
not attempt to answer the question of when animal 
research is ethically acceptable but does provide statu-
tory guidance prescribing that proposed projects must 
be evaluated by different experts and that the evaluation 
must include a harm–benefit analysis. The outcome of 
the evaluation of each project will depend on specific 
details that differ from one case to the next. Therefore, 
it is appropriate for legislation to offer room for the 
committee to make its ethical judgment.

ETHICAL FOCUS OF THE DIRECTIVE
Although Directive 2010/63/EU does not dictate the out-
come of the ethical review of animal use proposals, we 
can examine its prescriptions in the context of different 
ethical models in order to appreciate its ethical focus.

Recital 12 of the preamble of Directive 2010/63/EU2 
states, “Animals have an intrinsic value which must be 
respected. There are also the ethical concerns of the 
general public as regards the use of animals in proce-
dures. Therefore, animals should always be treated as 
sentient creatures and their use in procedures should 
be restricted to areas which may ultimately benefit 
human or animal health, or the environment.” These 
statements are in keeping with the philosophical view-
point of zoocentrism, in which people have obligations 
to all sentient creatures.

In Article 5, Directive 2010/63/EU restricts the use 
of animals in research to a set of specific purposes2, 
and in Recital 39 of the preamble, it states that “[t]he 
likely harm to the animal should be balanced against 
the expected benefits of the project.”2. These state-
ments align with a utilitarian approach to determin-
ing whether an act is ethical. The utilitarian approach 
focuses on the consequences of an act, arguing that  
the act is acceptable if its overall consequences are  
beneficial. Thus, in a utilitarian approach, the aim may 
justify the means.

ETHICAL REVIEW COMMITTEES IN PRACTICE
Each ethical review committee has its own dynamics 
and characteristics as the committee members balance  
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The ethical acceptability of animal research is typically evaluated on a case-by-case 
basis. Legislation such as Directive 2010/63/EU on the protection of animals used for 
scientific purposes provides guidance for ethical evaluation of animal use proposals 
but does not dictate the outcome, leaving this determination to the ethical review 
committees of individual institutions. The authors assess different ethics models and 
how these are reflected in the guidelines of Directive 2010/63/EU. They also describe 
a matrix for carrying out harm–benefit analyses of animal use proposals, which they 
identified by examining the practices of three ethical review committees in the 
Netherlands. Finally, they discuss how this matrix can be applied by ethical review 
committees at other institutions.
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relevant facts and arguments in a collective process 
that results in an ethical judgment about a specific 
case. It is important that this process be safeguarded 
to prevent it from becoming merely an exercise in 
paperwork. Brown, a contemporary philosopher who 
has published several studies on ethical reflections  
in organizations, describes how this can be done by  
formalizing the right of the committee members to 
receive information and to speak freely3. Brown stresses 
that all relevant stakeholders should become involved 
in the decision-making process, either directly or  
indirectly, in order to maintain an open and productive 
debate. Inclusion of a broad group of stakeholders in the 
process of ethical judgment affords the process greater 
force. Directive 2010/63/EU prescribes the presence of 
technical experts, animal welfare experts and research-
ers in the discussion2 but does not mention professional 
ethicists or members of societal stakeholder groups. 
Ideally, other members of the committee can bring the 
arguments of these two groups into the discussion, but 
in reality this is not likely to happen.

Toulmin, a contemporary philosopher who worked 
as a staff member with the US National Commission 
for the Protection of Human Subjects of Biomedical 
and Behavioral Research, which was created in 1974 
and was the first public national body to shape bioeth-
ics policy in the US, describes his experience with  
this commission4: “…many onlookers assumed that 
its discussions would generate into a Babel of rival  
opinions. (…) But things did not work out that way.  
(…) In almost every case they came close to agree-
ment even about quite detailed recommendations.  
(…) Babel set in only afterwards. When the eleven  
individual commissioners asked themselves what  
‘principles’ underlay and supposedly justified their 
adhesion to the consensus, each of them answered in 
his or her own way: the Catholics appealed to Catholic 
principles, the humanists to humanist principles, and 
so on. They could agree; they could agree what they 
were agreeing about; but, apparently, they could not 
agree why they agreed about it.” Similarly interesting 
discussions should be predicted to take place among 
the members of ethical review committees.

In The Netherlands, a tradition exists of consist-
ent and systematic evaluation of proposals for animal 
research. Since 1977, when the first Dutch legislation 
on animal welfare in research was established, several 
ethical committees have been formed by professional 
institutions and companies in the field of scientific 
research and have included professional ethicists.  
By law (amended in 1996), all research that involves 
animals and that poses a risk to their welfare is sub-
ject to a mandatory ethical review by a committee that 
advises the institution where the research is proposed 
to take place5. The collective experiences of these com-
mittees are recorded in minutes and proceedings.

We examined the ethical review process of three 
institutional animal use committees in the Netherlands 
(those of the Free University Amsterdam, the University 
of Amsterdam and the Academic Medical Center 
Amsterdam) by analyzing the minutes and proceed-
ings from their monthly meetings from 2003 to 2013; 
approximately 20–30 animal use proposals were  
discussed during each meeting. We found that 
the committee members spent most of their time  
discussing the technical details of the proposals. They 
focused on the choice of animal model, the set-up of 
the experiment, the proper use of anesthetics and the 
implementation of the principles of the 3Rs: reducing 
the number of animals needed for the experiments, 
refining the experiment in order to minimize the pain 
and distress experienced by the animal and to enhance 
the animal’s well-being and replacing animal-based 
methods with non-animal alternatives6. The focus on 
technical aspects is appropriate in order to ensure that 
the experimental results are compliant with scientific 
standards. Technical details are also aspects on which 
the committee members may generally agree.

However, animal research is not only a technical 
issue but also an ethical one. Yet we found that review 
committees took far less time, if any at all, to explicitly 
weigh ethical factors such as the intrinsic value of the 
animals, the benefits of the research to society and the 
value of the knowledge to be gained. Like Toulmin, we 
found that “Babel set in” when it came time for commit-
tee members to explain why the proposed experiments 
were ethically acceptable. Although they intuitively and 
formally agreed that the use of animals, and the result-
ing harm to the animals, should be balanced against 
the benefits of the experiments, they seemed to find it 
difficult to substantiate this perspective in the context 
of any specific proposal.

HARM–BENEFIT ANALYSIS MODELS
Much has been written about different models that 
can be used to weigh the harms and benefits of pro-
posed animal research projects7–11. For example, pro-
cedural models suggest which relevant aspects should 
be checked in order to justify animal research, such as 
the legal prerequisites, the purpose of the experiments, 
the quality of the scientific design, the possible harm to 
the animals and the number of animals involved. These 
models offer the advantage of addressing all the ethi-
cally relevant factors. Normative models, conversely, 
aim to standardize the outcome of the ethical judgment. 
Committee members assign point values to the ethical 
aspects involved in the experiment (e.g., animal species, 
number of animals, harm, duration of the experiment, 
care, type of research, the research group’s track record, 
scientific evaluation of the proposal) and then sum up 
the assigned points to arrive at a total for the experi-
ment; a greater number of total points indicates a more 
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ethically onerous experiment. An advantage of norma-
tive models is that they objectify ethical judgments and 
render them suitable for comparison. But the biggest 
disadvantage of normative models is the suggestion that 
the process of ethical judgment is simply a technical 
matter in which committee members’ ethical intuitions 
or personal considerations carry little weight.

The European Commission’s Expert Working Group 
for Project Evaluation and Retrospective Assessment12 
suggests using a harm–benefit analysis model called the 
‘Bateson cube’7, which combines features of procedural 
and normative models by prescribing both procedural 
aspects and specific normative principles that should 
be balanced. Bateson suggests balancing three different 
aspects in harm–benefit analyses: the benefits of the 
proposed research, the harm to the animals and the 
likelihood of achieving the benefit. The ideal research 
study should have high value, be of high quality and 
cause minimal harm to the experimental animals13.

A MATRIX FOR HARM–BENEFIT ANALYSIS
We propose a matrix for harm–benefit analyses that is 
based on the Bateson cube but calls for greater preci-
sion in assessing the harm caused to the animals and 
the benefits presented by the research14. Our proposed 
matrix treats the likelihood of achieving the benefits 
not as part of the weighing process in the harm–benefit 
analysis but instead as a prerequisite: if the animal use 
proposal has insufficient likelihood of achieving the 
benefit, then the outcome of the ethical review must 
be negative, rendering a further harm–benefit analysis 
unnecessary. The Expert Working Group for Project 
Evaluation and Retrospective Assessment addresses this 
aspect in a somewhat technical manner by considering 
the appropriateness of the animal models, the quality of 
the arguments used by the applicant and the confidence 
in a culture of care at the establishment where the work 
will be conducted12.

Assessing harm
The expected harm to animals should be assessed in 
a meaningful way. Directive 2010/63/EU2 acknowl-
edges different levels of harm to animals involved in 
experiments: mild, moderate and severe, as well as 
‘non-recovery’. Much has been written about criteria 
for assessing mild, moderate or severe harm15, and the 
animal research community is close to reaching con-
sensus on many aspects of harm assessment.

Assessing benefit
The notion of ‘benefit’ is quite broad, and breaking it 
down into more specific categories is recommended 
in order to assess individual projects. Directive 
2010/63/EU describes seven purposes of research where 
the use of animals may be proposed: basic research; 
translational or applied research; testing of drugs, food 

and substances; protection of the environment; preser-
vation of species; forensic research; and the training of 
professional skills2. It may be useful to categorize these 
as scientific benefits (those associated with greater  
scientific insight) and societal benefits (those  
associated with the application of knowledge, such  
as medical advances, environmental protection, pres-
ervation of species, forensic research and training of 
professional skills), although in practice this distinction 
may not be so clear. Ethical review committees can then 
determine whether the potential scientific and soci-
etal benefits of a specific animal experiment are high,  
moderate or low. For example, to assess the poten-
tial societal benefit of a proposed study, committee  
members might discuss the possible benefit to human 
health. Does the study address a health problem  
that affects small or large numbers of patients? Does 
it concern a local or a global issue? Is it innovative,  
front-line science likely to be published in a prestigious 
journal? Will it have any immediate or future appli-
cation? Assessing potential benefit is a subjective and 
challenging task, and ethical committees frequently 
struggle with grading potential scientific and societal 
benefit as high, moderate or low. Thus, whereas we 
might be close to reaching consensus on the assessment 
of harm, the debate about the assessment of benefit has 
only just begun.

Balancing harm and benefit
After assessing the degree of harm and the potential 
scientific and societal benefits of the animal experi-
ment, the ethics committee balances these factors to 
determine whether the proposed research is acceptable. 
Not all scientific work is equally valuable, and hence the 
use of animals is not acceptable in every case. Instead, 
the degree of harm must be justified in relation to the 
proposed benefit.

Our matrix illustrates the balance between dif-
ferent levels of harm and different levels of benefit  
(Fig. 1). For basic research with great scientific benefit 

Harm

Benefit

Scientific Societal Mild Moderate Severe

Low
Low
Moderate
High

Moderate
Low
Moderate
High

High
Low
Moderate
High

FIGURE 1 | A harm–benefit analysis matrix, illustrating the 
balance between harm to the animals involved in a study and 
potential scientific and societal benefits of the study. Cases in 
which the degree of harm is justified by the potential scientific 
and societal benefits are shaded green, whereas cases in which 
the degree of harm is not justified by the potential scientific 
and societal benefits are shaded red.
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but no reasonable expectation of near-term (e.g., within 
20 years) applicability, no more than moderate harm is 
acceptable. A high degree of harm can be accepted only 
if both the scientific and the societal benefits are high.

APPLYING THE MATRIX DURING ETHICAL REVIEW
The matrix should not be construed as a statutory 
framework. It is not a prescriptive tool but rather  
a descriptive illustration of how the harm–benefit 
analysis is often carried out in the ethical review com-
mittees that we observed. We hope that it will serve to 
enhance the ethical debate surrounding the justifica-
tion of animal use in science. In our experience, this 
matrix facilitates dialogue between the members of the 
committee and the researchers during ethical review of  
animal use proposals. As part of the harm–benefit 
analysis, committee members might ask the research-
ers whether it is possible to reduce the degree of harm 
caused to the animals by redesigning the proposal or 
whether there is a potential societal benefit that should 
be addressed in the proposal. In turn, the committee 
members themselves might be asked whether it is 
appropriate to depart from the line of thought proposed 
by this matrix in a specific situation and, if so, what are 
the ethical or other reasons for such a departure.

ADVANTAGES AND LIMITATIONS OF THE MATRIX
Our matrix combines aspects of both normative and 
procedural models of harm–benefit analysis: it makes 
ethical reasoning explicit so that the resulting judg-
ments are consistent, realistic and explainable to oth-
ers. The main advantage of working with this matrix 
is that it enhances communication, in part by generat-
ing vocabulary and focus for the evaluation of animal 
use proposals and for discussion of this process both 
among committee members and between the commit-
tee and the researchers involved. The matrix can help 
researchers and committee members alike to describe 
the benefits of research more explicitly. Yet applica-
tion of this matrix has its limitations, particularly in 
the assessment of scientific and societal benefits. It 
also does not address the ethics of animal research or 
research in general. The matrix merely describes how 
ethical evaluation of animal use proposals is done in 
practice.

CONCLUSIONS
Directive 2010/63/EU provides guidance for the ethical 
evaluation of the proposed use of animals in research 
by institutional review committees and indicates that 
this evaluation should include harm–benefit analyses, 
but it does not provide a detailed scheme for these 
analyses. We examined the practices of three ethical 
review committees in the Netherlands over a period 

of 10 years and developed a matrix that describes how 
these committees carry out harm–benefit analyses. The 
matrix aims to balance the harm caused to animals in a 
proposed study with the potential scientific and societal 
benefits of the research to help committees determine 
when animal research is ethically acceptable. Applying 
the matrix to the ethical evaluation process can help to 
improve this process by making it more consistent.
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