
Project assessment in 
fundamental scientific 
animal research: is a 
harms-benefit analysis 
the best model?

Koen Kramer and Bernice Bovenkerk



2 Project assessment in fundamental scientific animal research: is a harms-benefit analysis the best model?

Contents

1.	 Introduction� 3

2.	 Current ethical discussions regarding the use of 
laboratory animals in general� 4

3.	 The existing discussion regarding which benefits 
may be expected from fundamental scientific 
animal research � 6

4.	 Uncertainties in considering harms and benefits  
at project level� 9

4.1.	 An ‘ideal’ harms-benefit analysis� 10
4.2	 Decision-making under risk and the risk-harms-benefit analysis � 11
4.3	 Decision-making under uncertainty� 12
4.4	 Decision-making under ignorance� 13
4.5	 Decision-making under lack of clarity regarding the extent of 

possible benefits and/or harms� 13
4.6	 Decision-making under normative indeterminacy� 14
4.7	 Conclusion: forms of uncertainty and the harms-benefit  

analysis at project level� 15

5.	 Uncertainties in other views of the benefits  
that can be expected of fundamental  
scientific research� 17
5.1	 Harms-benefit analysis at project level in which only  

scientific benefits are considered � 18
5.2	 The assessment of fundamental scientific animal research  

under the assumption that scientific progress will result in 
unforeseen societal benefits� 18

5.3	 The assessment of scientific benefits at project level and of 
societal benefits at the level of the field of research� 19

5.4	 Conclusion� 19

6.	 How should the assessment of fundamental 
scientific animal research look?� 21

6.1	 A harms-benefit analysis with general qualitative categories: 
Bateson’s Cube� 21

6.2.	Harms-benefit analysis with alternative decision rules from 
decision theory� 22

6.3.	Conclusion: how should the assessment of fundamental  
scientific animal research look?� 25

References� 26



3

1.	
Introduction Animal research is controversial. Possibilities are currently being sought to reduce or even 

phase out laboratory animal use, partly due to societal concerns about laboratory animal 
welfare. Despite all efforts, the use of laboratory animals has, however, hardly reduced in 
terms of numbers (NVWA, 2022). 

Some 28% of animal experiments in the Netherlands has a fundamental scientific objective 
(NVWA, 2022). Fundamental scientific research is the category within which most animals are 
used, above the legally required toxicological and safety tests (around 32.5% of all animal 
experiments) and applied scientific animal research (around 21% of all animal experiments). 
At the same time, there is discussion regarding the importance of fundamental scientific animal 
research and regarding the question of whether fundamental scientific objectives can justify 
harming laboratory animals.

This document discusses how fundamental scientific animal research should be assessed 
ethically at project level. The document starts based on the current situation, in which the 
project assessment requires making a harms-benefit analysis. It discusses what a harms-
benefit analysis in fundamental scientific animal research can entail, given the uncertainties 
involved in such research, and raises the question of whether a harms-benefit analysis is the 
right assessment model for this.

Chapter 2 first presents current ethical discussions regarding the use of laboratory animals in 
general and outlines the broader context for what follows. Chapter 3 then zooms in on the 
current debate regarding the importance of fundamental scientific animal research, focusing 
on the question of whether only scientific or also societal benefits can be expected from such 
research. Chapters 4 and 5 show that the answer to this question determines which uncertainties 
complicate a harms-benefit analysis, but also that the occurrence of such uncertainties is 
inevitable. Chapter 6 presents various visions of how the project assessment of fundamental 
scientific animal research could look, including variants on the harms-benefit analysis and 
alternative decision-making procedures. 

We conclude that conducting a harms-benefit analysis of a fundamental scientific research 
project is fraught with uncertainties. We present several ideas during the course of this paper 
regarding how the assessment of such research should look, although there are problems with 
all of these ideas. This complex issue is akin to a ‘wicked problem’ and is, therefore, deserving 
of discussion among a wide variety of stakeholders.
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2.	
Current ethical 
discussions regarding 
the use of laboratory 
animals in general

Several points of view can be distinguished in the general discussion regarding laboratory 
animals. There are those who believe that animals have rights or compelling interests and 
should not be used to serve the interests of people (or other animals), while there are others 
who believe that we may use animals if important goals are achieved, as long as sufficient 
consideration is given to laboratory animal welfare. Different views on the moral status of 
animals and the distinction between humans and animals underlie these points of view. Is the 
health and welfare of people and animals equally important or should we give more weight to 
human health and welfare? And is a human life worth more than an animal’s life?

It is argued in animal ethics that the distinction between humans and animals is quantitative 
rather than qualitative in nature. In other words, humans and animals have the same character
istics, but to differing degrees (Gruen, 2011). For example, there is a growing body of cognitive 
ethological research that demonstrates that many animals, like humans, experience emotions, 
act intentionally, reason, use tools and language, have a culture, have awareness and self-aware
ness, and even a basic sense of justice (De Waal, 2016; Meijer, 2019). Many people argue that, 
although animals may be intelligent and have the traits listed above, humans still have a higher 
level of intelligence and awareness etc. and their interests should therefore weigh more heavily. 
However, according to animal ethicists such as Peter Singer (1975) and Tom Regan (1983), we 
are guilty of speciesism (discrimination based purely on the arbitrary characteristic of belonging 
to a certain species) if our starting point is that the interests of humans weigh more heavily 
than the interests of animals. After all, we do not make such distinctions with respect to people. 
We do not think that people who are more intelligent are more important than people who 
are less intelligent, for instance. We also believe that the interests of people who only have the 
aforementioned characteristics to a very limited extent, such as a baby who cannot not speak 
or a coma patient who has no awareness, should still be given equal weight in our moral 
considerations. Animal ethicists also point out that the characteristics mentioned are measured 
using human yardsticks. If a more objective standard were to be used, for instance intelligence 
in the sense of being able to respond properly to challenges from the environment, it is not 
automatically evident that people are more intelligent. 

A related question is whether the lives of humans and animals are of equal value. Since we 
ourselves are humans and, in the first place, form a society with other humans, it is under
standable that we place more value on the lives of other humans, just as lions probably place 
more value on the lives of other lions and mice place more value on the lives of other mice. 
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The fact that this is understandable does not, however, constitute an ethical justifi
cation for the different values. People may question whether such a comparison of 
values is possible at all. After all, regardless of the species to which an individual 
belongs, there is no neutral viewpoint from which to compare the values of different 
lives (Kaldewaij). According to some animal ethicists, such a comparison could be 
made objectively if we consider traits including longevity and the quality of intellectual 
and creative enjoyment that most people can experience (Simmons). According to 
them, the life of most animals is of less value than for most people, because people 
lead ‘richer’ lives. However, this does not directly translate to people having a greater 
entitlement to life than animals. After all, we do not think that people who live less 
rich lives with fewer intellectual and creative pleasures have less right to live (Simmons). 

An underlying assumption in animal experiment policy, therefore, seems to be that 
human lives are more important than animal lives. Although animal ethicists disagree 
on whether this assumption is justified, it is clear that an additional argument is needed 
if we are to argue that we have the right to use and kill animals for animal experiments. 
According to Tom Regan (1983), this would only be the case if we are faced with an 
emergency situation, where we are confronted with the choice of saving either an 
animal or a human being. In his view, however, animal experiments do not involve 
such an exceptional emergency, but rather an intentional choice to sacrifice animals 
for humans without humans being directly saved. For this reason, he categorically 
rejects animal experiments. However, there is a middle ground between the two. 
While for many animal ethicists the ideal is no animal experiments at all, some are of 
the opinion that this concerns a non-ideal context, as we cannot currently manage 
entirely without animal experiments. While they reject animal experiments, they do 
not reject them entirely, as a route to the ideal situation, animal ethicists still need to 
be involved in reducing laboratory animals’ discomfort. They cite the distinction 
between ideal and non-ideal theory. They accept that for important goals and with 
due regard for animal welfare, animal experiments are still conducted, as long as two 
conditions are met. First, the experiments currently being conducted and more generally 
the policies relating to animal experiments should gradually take us closer to the 
ideal rather than further away from it. For example, the new technology CRISPR-Cas9 
may initially lead to a reduction in the use of laboratory animals as this enables much 
more targeted breeding for certain traits. However, at macro level, this technology 
could actually lead to the use of more laboratory animals as more experiments are 

now possible. Second, we should continue to work towards the ideal in the 
meantime, in this case the transition to an entirely laboratory animal-free society. 

There is therefore ethical discussion regarding the use of laboratory animals in 
general. In the following discussion, however, we limit ourselves to fundamental 
scientific animal research. The issues and difficulties we raise regarding fundamental 
scientific animal research may also be applicable to other types of animal research, 
such as animal research with translational objectives. However, we cannot cover this 
in this document. 
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3.	
The existing discussion 
regarding which 
benefits may be 
expected from 
fundamental scientific 
animal research 

There is also an ethical debate among academics and in policy advice that focuses on 
fundamental scientific animal research. This concerns the question of the value of 
fundamental scientific animal research and how this value relates to the interests of 
laboratory animals. Two central viewpoints can be distinguished in this discussion.

One central viewpoint is that fundamental scientific animal research is only acceptable if 
societal benefits can be expected from this research. According to several authors who take 
this view (DeGrazia & Sebo, 2015; DeGrazia & Beauchamp, 2019), the project assessment 
should be able to demonstrate in advance that:
1.	 the animal experiments are expected to result in benefits that cannot be obtained in 

another way, and
2.	 the anticipated benefits should be weighed against the harms that people will endure as a 

result of the research, and
3.	 the anticipated benefits should be weighed against the harms that laboratory animals will 

endure as a result of the research.

According to these authors and considering the uncertainties that are associated with such 
research, for fundamental scientific animal research it is often difficult to demonstrate plausibly 
that these conditions have been met. This would make many fundamental scientific research 
projects using laboratory animals problematic from an ethical perspective. 

According to the second central position, it is unrealistic to expect societal benefits from 
fundamental scientific animal research, and project assessment should be based on the 
expected scientific returns (Eggel & Grimm, 2018; Eggel, Neuhaus & Grimm, 2020). One 
possible argument for this is that scientific knowledge is valuable in itself, independent of any 
application of that knowledge for purposes that are valuable for society. However, the idea 
that knowledge advancement as such justifies conducting animal experiments is controversial. 
It should be noted here that the general public objects to ‘curiosity-driven’ animal research, 
where knowledge is produced purely for the sake of knowledge. Only animal research that 
somehow serves a societal purpose is considered socially acceptable (Animal Procedures 
Committee, 2003; Brønstadt et al., 2016).
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However, the conclusion from this is not necessarily that each individual project 
would need to have clear societal returns. The societal importance of fundamental 
scientific animal research can also be justified on a more general level, according to a 
working group of the American Association for Laboratory Animal Science and the Federation 
of European Laboratory Animal Science Associations: 

‘While basic research is burdened with some uncertainty regarding direct benefits, we have a 
long history of experience showing that basic research is beneficial for the development of 
society, especially with regard to taking advantage of technological progress.’ 
(Brønstad et al., 2016: 14)

The British Royal Society suggests a comparable argument for conducting 
fundamental scientific animal research: 

‘[R]esearch studies that do not have direct benefit to humans or other animals can instead 
provide a vital contribution to fundamental scientific understanding that may provide benefit 
in the future. Individual experiments are similar to the individual bricks in a building, with 
knowledge being built up over a long period of time and with the benefits perhaps only being 
realized when the building or the research is completed.’ (Royal Society, 2004: 10-11)

According to this view, fundamental scientific animal research generates valuable 
societal benefits in the longer term. Although it is difficult to predict which societal 
returns fundamental scientific animal research will have, it can be trusted that such 
returns will be achieved. According to this idea, fundamental science lays the indispens
able foundation for social progress and is therefore indirectly of societal relevance. 

This argument for conducting fundamental scientific animal research is, however 
extremely general. It is difficult to ascertain whether, on balance, fundamental scientific 
animal research actually does result in more benefits than harms. Examples can be 
given of societal returns achieved as a result of fundamental scientific animal 
research (Carbone, 2012), but there are also areas of science in which extensive 
animal research has not produced anything tangible, according to critics (Greek & 
Greek, 2010; Akthar, 2015). A general statement about the importance of funda
mental scientific animal research is therefore difficult to substantiate empirically. 

In any event, it seems desirable to assess the value of fundamental scientific animal 
research at a less general level. Even if such research generates overall societal returns 
that justify harming laboratory animals, this does not mean that every fundamental 
scientific research direction in which animal experiments are carried out serves a 
considerable societal interest. The British Animal Procedures Committee (2003) argues 
that fundamental scientific knowledge is valuable if it has knowledge implications for 
research that is more directly aimed at developing practical applications. 
A central question in the assessment of fundamental scientific animal research is 
then whether this research takes place within a field of science on the basis of which 
more application-oriented fields of science can build. Eggel, Neuhaus & Grimm 
(2020) concur, adding that society should determine which societal goals justify 
conducting animal experiments. Fundamental scientific research projects then only 
need to be assessed for scientific quality in the assessment that takes place in 
advance, but a periodic evaluation should also take place regarding the extent to 
which a scientific field has achieved societal objectives and whether conducting 
further animal experiments is justified. This avoids the expectation of there being 
societal benefits from every research project, which, according to these authors, only 
leads to unrealistic claims by animal researchers, and yet still provides guidance 
regarding the societal relevance of fundamental scientific animal research.

This Chapter discusses the various ideas regarding which benefits may be expected 
from fundamental scientific animal research, namely:
•	 The view that it should be possible to clarify for individual research projects in 

advance that societal benefits will be achieved (that even out the harms that 
humans and laboratory animals will suffer as a result of the research).

•	 The view that scientific knowledge in itself can have sufficient value to justify 
conducting fundamental scientific animal research, regardless of any application 
of that knowledge.

•	 The view that fundamental scientific animal research is justified insofar as it 
contributes to the scientific base for societal progress, even if the societal goals 
to be achieved by this research cannot be predicted.

•	 The view that only scientific returns from fundamental scientific animal research 
should be expected at project level, but whether this contributes to goals that are 
of value to society should be democratically determined per science domain. 

The existing discussion regarding which benefits may be expected from fundamental scientific animal research
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These views have various implications for how the ethical assessment of 
fundamental scientific research projects should look. This issue will be discussed in 
greater detail later in this document. The starting point is the statutory requirement 
to conduct a harms-benefit analysis. The following Chapter shows that there are 
various forms of uncertainties in fundamental scientific animal research that 
complicate conducting a harms-benefit analysis at project level, especially if possible 
societal benefits also need to be considered. Chapter 5 shows that other views 
regarding which societal benefits may be expected from fundamental scientific 
animal research encounter the same problem, although this then revolves around 
other uncertainties. This leads to the question (covered in Chapter 6) of how a 
harms-benefit analysis should look in fundamental scientific animal research, and 
whether a harms-benefit analysis is the correct assessment model here. 
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The assessment of a research project with animal experiments must, according to the 
Animal Experiments Act (Article 10, Section a2, Paragraph 2), include an analysis of the 
project’s harms and benefits, in which ‘an assessment is made of whether the harms 
to animals in terms of suffering, pain and distress is justified by both the expected 
outcome, taking into account ethical considerations, and by the ultimate benefit to 
human beings, animals or the environment’. The question now is what this harms-
benefit analysis may entail for fundamental scientific research. 

Wider concerns regarding the project evaluation form the context for this question. 
It has often been noted that research proposals are hardly ever rejected, despite the 
statutory requirement of a harms-benefit analysis, which for some raises the question 
of whether the current form of project assessment is sound (see Azilagbetor et al., 
2024). Are project assessments not biased in favour of human interests, including 
scientific interests and society’s interests in finding therapies for human diseases? 
In response to such concerns, there are calls for greater transparency and more 
standardisation of project assessments to ensure that they are less dependent on 
individuals’ subjective judgements. At the same time, it is questionable whether a 
highly standardised project assessment model (such as that of Stafleu et al., 1999) is 
really better: can standard criteria do justice to the complexity of project assessments 
and represent different ethical perspectives on laboratory animal research (Grimm 
et al., 2019). A response to the concern that project assessment is biased sometimes 
involves taking this into account in the composition of review committees. As a positive 
attitude towards laboratory animal research is thought to lie mainly with scientists 
(who, after all, are often involved in animal research themselves and have acquired 
the corresponding values and beliefs in the process), it may help to include more 
non-scientists on review committees. But even if there is an equal ratio of scientists 
to non-scientists, as is the case in animal experimentation committees in Sweden, there 
is a concern that scientists dominate the discussion (Grimm et al., 2019). For this reason, 
a reflection on the form and content of the project assessment remains necessary.

4.	
Uncertainties in 
considering harms and 
benefits at project level
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The next section discusses how a harms-benefit analysis should ideally look 
according to consequentialist ethics in which the harms-benefit analysis is rooted. 
The connecting sections discuss various forms of uncertainty (based on decision 
theory) that complicate a harms-benefit analysis. In order of presentation, these are:
•	 Decision-making under risk: the various outcomes that can occur and how likely the 

occurrence is for each possible outcome are known, but which outcomes will 
occur is unknown. 

•	 Decision-making under uncertainty: the outcomes that can occur are known, but it is 
not known how likely each possible outcome is.

•	 Decision-making under ignorance: it is not fully known which outcomes can occur.
•	 Decision-making under lack of clarity regarding the extent of the possible benefits and/or 

harms: it is not clear how great certain benefits and/or harms will be. 
•	 Decision-making under normative indeterminacy: it is unclear how certain outcomes 

should be valued. 

These forms of uncertainty are also relevant in the assessment of fundamental 
scientific animal research. This Chapter discusses which role they play in conducting a 
harms-benefit analysis at project level, in which the societal benefits are estimated; 
the approach that is closest to an ‘ideal’ harms-benefit analysis. The next Chapter 
shows that, while other ways of framing the harms-benefit analysis (based on 
different ideas about what benefits can be expected from fundamental scientific 
animal research) avoid some forms of uncertainty, they magnify other forms of 
uncertainty. This leads to the question of how a harms-benefit analysis could look in 
fundamental scientific animal research, and whether a harms-benefit analysis 
actually is the best decision model here. 

As there are different answers to the question of what benefits can be expected from 
fundamental scientific animal research (as discussed in the previous Chapter), the 
remainder of this paper will largely focus on uncertainty surrounding the benefits of 
such research. Uncertainty regarding the extent, the nature and the interests of the 
harms to laboratory animals will, however be discussed, particularly with respect to 
the latter two forms of uncertainty. 

4.1.	 An ‘ideal’ harms-benefit analysis

Making an ethical consideration via a harms-benefit analysis fits with the ethical 
theory known as consequentialism. Consequentialism suggests that an action is 
ethically correct if this has the best outcome of all the courses of action available at 
the time. According to this theory, a decision would ideally be made by first summa
rising all the good outcomes (the benefits) and negative outcomes (the harms) of all 
courses of action and then determining which course of action offers the best net 
consequences. In the standard variant of consequentialism, this is the course of 
action with the greatest positive difference between harms and benefits. See Box 1 
for an illustration of this idea. 

Making such an ‘ideal’ harms-benefit analysis requires that the harms and benefits 
of each course of action are known and can be valued quantitatively. In practice, 
these conditions are usually not met (e.g. Hayenhjelm & Wolff, 2011). The following 
sections discuss various forms of uncertainty that complicate a harms-benefit 
analysis at project level. For the sake of clarity, we review the different forms of 
uncertainty one by one and illustrate them with examples, in which the form of 
uncertainty under consideration is clarified. These examples are often unrealistic 
because in practice multiple forms of uncertainty occur simultaneously. We will, 
therefore, often express human benefits and harms to laboratory animals in terms 
of a single quantitative unit (the QALY). This is problematic, but we do so purely for 
illustrative purposes, so that we always discuss only one form of uncertainty at a 
time of the different forms of uncertainty. Why it is problematic to express both 
human benefits as well as harms to laboratory animals in terms of QALYs is covered 
in a separate section (4.6). In order to be able to distinguish the various forms of 
uncertainty, it helps to give examples, in which we handle certain variables as 
constants. The use of the QALY is a notable example of something that we, for 
simplicity’s sake, do not question in certain sections of this document but do 
question in others. 

Uncertainties in considering harms and benefits at project level
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Box 1 – Example of an ‘ideal’ harms-benefit analysis
Suppose that, as Minister for Public Health, you need to choose between 
reimbursing either medicine A or medicine B. If you wish to make a harms-
benefit analysis for this choice, you first need to identify all positive and 
negative outcomes of both options. However, you can only say which course 
of action has the best outcomes if you award a value for each outcome, for 
which you ideally use one unit in order to enable a quantitative comparison. 
For choices regarding reimbursing medicines, QALYs (quality-adjusted 
life-years) are often used to compare the outcomes of the various options. 
Suppose reimbursement of medicine A results in 1,000 QALYs and (due to 
side effects) costs 100 QALYs, while medicine B results in 800 QALYs but does 
not cost any QALYs. The harms-benefit analysis then looks as follows:

Benefits
(health gains)

Harms
(side effects)

Net benefits

Reimburse 
medicine A

1,000 QALYs -100 QALYs 1,000 QALYs – 100 
QALYs = 900 QALYs

Reimburse 
medicine B

800 QALYs -0 QALYs 800 QALYs – 0 
QALYs = 800 QALYs

According to the standard variant of consequentialism, the reimbursement 
of medicine A should be chosen here, as this option offers the best net 
outcomes. 

4.2	 Decision-making under risk and the risk-
harms-benefit analysis 

An initial possibility is that there is uncertainty regarding which outcomes will occur, 
but the risk that these outcomes will occur can, however, be effectively quantified.  
In such a situation involving decision-making under risk, a risk-harms-benefit analysis 
could be conducted. The expected harms and benefits of all courses of action are then 
calculated and a search is made in the standard variant for the course of action with 
the highest expected value. A simplified example can again clarify this idea - see Box 2.

Box 2 – Example of a risk-harms-benefit analysis
Suppose as a financier you need to decide between using animal research 
and laboratory animal-free research into illness X. In order to base this 
decision on a risk-harms-benefit analysis, you need to identify the outcomes 
for both options, but you must award these possible outcomes a positive 
or a negative value (again using one single quantitative unit) and you must 
quantify the likelihood that these outcomes will occur. This would result in an 
overview as follows:

Expected 
benefits for 
patients

Expected 
harms for 
laboratory 
animals

Expected net 
benefits

Animal research 75% probability of 
1,000 QALYs = 750 
QALYs

100% probability 
of -100 QALYs = 
-100 QALYs

750 QALYs – 100 
QALYs = 650 QALYs

Laboratory animal-
free research

50% probability of 
1,000 QALYs = 500 
QALYs

100% probability 
of -0 QALYs = -0 
QALYs

500 QALYs – 0 
QALYs 
= 500 QALYs

For the selected parameters, according to a standard risk-damage-benefit 
analysis, you should choose animal research as this choice has the highest 
expected net benefits. 

Uncertainties in considering harms and benefits at project level
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However, the probability that fundamental scientific animal research will result in 
societal benefits is difficult to quantify. One possible approach is to determine how 
often (with which relative frequency) comparable research generated societal returns. 
It is, however, unclear from which group of research projects the extent of success 
must be calculated in order to determine a new project’s probability of success. This 
is a variant on the ‘reference class problem’ (Perry, 2007; Hayenhjelm & Wolff, 2011). 
New research is normally conducted precisely because it differs from previous 
research in potentially relevant ways. The likelihood that a fundamental scientific 
research project results in societal benefits is therefore difficult to quantify based on 
results from the past, but it is also unclear how this likelihood can actually be 
determined. Risk-harms-benefit analyses appear then not to be a realistic model for 
project assessment.

4.3	 Decision-making under uncertainty

When it is known what outcomes an action can have but not how likely each 
outcome is, this is referred to as decision-making under uncertainty. In such cases, it is 
not possible to calculate an expected value for each course of action or to select the 
course of action with the highest expected value. See Box 3 for an example.

Box 3 – a harms-benefit analysis for decision-making under uncertainty
Suppose that 1,000 QALYs can be gained when a safe and effective medicine 
is developed for illness X. Also suppose that it is known how much harm 
laboratory animals will endure during the entire research into illness X 
but the likelihood of finding a medicine is completely unclear. If we were 
to express the possible benefits and harms in terms of QALYs again, the 
situation could look as follows:

Expected 
benefits for 
patients	

Expected 
harms for 
laboratory 
animals	

Expected net 
benefits

Research into 
illness A

?% probability of 
1,000 QALYs = ? 
QALYs

100% probability 
of -50 QALYs = -50 
QALYs

? QALYs - 50 QALYs 
= ? QALYs

No research into 
illness A

100% probability 
of 0 QALYs
= 0 QALYs

100% probability 
of -0 QALYs = -0 
QALYs

0 QALYs – 0 QALYs 
= 0 QALYs

As the expected benefits of research into illness A cannot be quantified, in 
this situation it is not possible to select the course of action with the highest 
expected net benefits. 

As the likelihood that certain societal and other benefits will be achieved cannot 
normally be properly quantified, as discussed in the previous section, the assessment 
of fundamental scientific animal research is similar to decision-making under uncertainty. 
Here too neither an ‘ideal’ harms-benefit analysis nor a risk-harms-benefit analysis 
can be conducted, which leads to the question of which decision model can actually 
be used. Even more forms of uncertainty can be involved in fundamental scientific 
research, which complicates the project assessment.

Uncertainties in considering harms and benefits at project level
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4.4	 Decision-making under ignorance

Decision-making under uncertainty, as discussed in the previous section, involves 
known unknowns. This term is used when the likelihood that potential outcomes will 
occur is unknown, but it is clear which outcomes the various courses of action could 
have. With respect to so-called unknown unknowns on the other hand, there is also 
uncertainty regarding which outcomes could occur. We refer to such cases as 
decision-making under ignorance. 

The view that fundamental scientific knowledge creation is valuable because it 
enables unexpected societal progress, as discussed in Chapter 2, is consistent with 
this idea of unknown unknowns. According to this view, serendipity – happy 
coincidence – is often decisive in scientific discoveries. Moreover, there are complex 
connections between scientific domains, in which developments in one domain can 
have unexpected implications for other areas of science. According to this idea, the 
assessment of fundamental scientific animal research involves decision-making under 
ignorance because it is impossible to determine in advance the valuable societal 
applications to which a project will contribute, but it is precisely these unknown 
unknowns that justify doing fundamental scientific animal research. 

Unknown unknowns can also be relevant in other ways, namely insofar as animal research 
could have unforeseen effects on laboratory animals. As people cannot entirely understand 
the experiences of laboratory animals, it is difficult to guarantee that all harmful outcomes 
endured by laboratory animals are noticed by people. This applies, for example to forms of 
research in which the mental integrity of laboratory animals is violated, such as projects 
in which human psychological conditions are modelled in animals.

However, it is difficult to include unknown unknowns in a harms-benefit analysis. 
Even if it is assumed that the field of science within which a project takes place will 
lead to unexpected social returns, it can be uncertain whether (and by how much) 
this particular project will contribute to this. In this case, it is uncertain which societal 
benefits the project could deliver and how likely it is that these benefits will occur. 
It is difficult to imagine how these benefits can be included in a harms-benefit 
analysis at project level. This leads to the question (discussed in Chapter 5) of 
whether such possible benefits should play a role in the assessment of fundamental 
scientific animal research and, if so, which form this assessment should take. 

4.5	 Decision-making under lack of clarity regarding 
the extent of possible benefits and/or harms

In the examples in the previous sections and to simplify the discussion, it was 
assumed that the potential benefits and harms of actions were known. For example, 
in Box 3 it was presumed that 1,000 QALYs could be gained with an effective and safe 
medicine for a certain illness. The benefits and harms of a course of action can also 
only be weighed against each other quantitatively if it is possible to effectively 
estimate their size. In practice, however, this can lead to problems.

The possible benefits of animal research usually benefit a certain group of people, for 
example patients with illness A. This size of the possible benefit depends first on the 
size of this group. This means that the number of patients is important in a harms-
benefit analysis for animal research into a certain condition: the fewer patients there 
are, the smaller the potential benefits (ceteris paribus). For animal research into very 
rare conditions, the question of whether the potential benefits for patients justify 
harming laboratory animals is particularly relevant (Kramer, 2022). The size of the 
group of people that may benefit from a fundamental scientific research project is, 
however, not easy to determine. First, such research can also – or especially – benefit 
future generations. Is it possible to determine correctly how many future patients 
could benefit from the research? Second, the research project could, as discussed in 
the previous section, also contribute to the treatment of other conditions than was 
envisaged in advance. But if it is difficult to predict for which conditions this will 
apply, it is also hardly possible to determine how many people could benefit from 
this research. This size of the possible benefit is also dependent on the extent to 
which individual patients will benefit from the research returns. To what extent will 
any new therapy be effective and prove to be free of side effects? And how will this 
influence their lifespan and quality of life? How the environment develops also plays 
a role in this. A condition can occur more or less often in the future due to changing 
environmental factors, or therapies can become available from other sources that 
improve the patients’ life expectancy or quality of life. 

It appears that the extent of harms to laboratory animals can be reasonably estimated 
at project level. At least at project level, there is a cap on the number of laboratory 
animals used, although fewer animals are often used than requested in advance.  
The discomfort that animals will endure is also estimated and measures can be taken, 

Uncertainties in considering harms and benefits at project level
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such as humane endpoints, to monitor that the discomfort remains within the 
previously determined category. Fundamental uncertainty remains regarding how 
much discomfort laboratory animals can endure in certain situations, because humans 
are unable to fully understand the subjective experiences of animals, but the uncertainty 
relating to discomfort appears to be relatively manageable at project level. 

How this form of uncertainty complicates conducting a harms-benefit analysis is 
illustrated (again in a simplified and not very realistic form) in Box 4. 

Box 4 - a harms-benefit analysis in the event of a lack of clarity regarding 
the extent of possible benefits
An attempt to produce a harms-benefit analysis for this form of uncertainty 
could look as follows. Here we assume, again to illustrate only one form of 
uncertainty at a time, that the magnitude of harm to laboratory animals can 
indeed be properly estimated and expressed in QALYs and that the likelihood 
of the various possible outcomes is known:

Expected 
benefits for 
patients	

Expected 
harms for 
laboratory 
animals	

Expected net 
benefits

Research into 
illness A

100% probability 
of ? QALYs = ? 
QALYs

100% probability 
of -50 QALYs = -50 
QALYs

? QALYs - 50 QALYs 
= ? QALYs

No research into 
illness A

100% probability 
of 0 QALYs
= 0 QALYs

100% probability 
of -0 QALYs = -0 
QALYs

0 QALYs – 0 QALYs 
= 0 QALYs

As the extent of the benefits of research into illness A is completely unclear 
in this example, it cannot be determined whether the benefits will outweigh 
the harms. 

4.6	 Decision-making under normative indeterminacy

Finally, uncertainty can arise regarding the value of possible benefits and harms, even 
if their size is known. In such cases, decision theory refers to ‘decision-making under 
ambiguity’, which we are translating here as ‘decision-making under normative indeterminacy’. 
This kind of uncertainty is illustrated in Box 5. 

Box 5 – a harms-benefit analysis for normative indeterminacy
Suppose there is no doubt that conducting animal research will produce 
certain results (likelihood of this outcome is 100%), but the value of these 
results cannot be expressed in the terms in which the harms of conducting 
animal research are expressed (and vice versa). If we express the value of 
these results with the unit ‘X’ and the harms for laboratory animal with the 
unit ‘Y’, this could look as follows: 

Expected 
benefits for 
patients	

Expected 
harms for 
laboratory 
animals	

Expected net 
benefits

Research into 
illness A

100X 
(100% probability 
of 100X)

-50Y
(100% probability 
of -50Y)

100X – 50Y

No research into 
illness A

0X
(100% probability 
of 0X)

-0Y
(100% probability 
of -0Y)

0X – 0Y

It is not possible to determine quantitatively here which course of action 
will have the highest expected net benefits. Because X involves a different 
unit than Y, it cannot be calculated whether 100X - 50Y is more or less than 
0X - 0Y. Such a quantitative approach is only possible if the various potential 
outcomes can be translated into a common unit.

Uncertainties in considering harms and benefits at project level
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This form of uncertainty is relevant in the assessment of animal research, including 
fundamental scientific animal research. Suppose that animal research could contribute 
to finding a safe and effective therapy for ADHD for a large group of people, how should 
we then value this potential return against the harms endured by these laboratory 
animals? The discussion of examples in the previous sections was simplified by 
supposing that both the societal benefits as well as the harms of animal research can 
be expressed in terms of QALYs. However, the use of the QALY is controversial even 
when comparing human health states. Can you compare having a brief but fatal 
illness to being blind for life, or to having a skin condition that is not harmful in itself, 
but triggers stigmatising reactions and has negative psychological and social conse
quences as a result? Are these issues not so different, qualitatively, that they cannot 
be properly expressed and compared quantitatively (see Boot, 2017)? 

For similar reasons, it is questionable whether the benefits and harms of fundamental 
scientific animal research can be subsumed under one quantitative unit. Even if the 
benefits and harms all involve ‘welfare’, it is questionable whether human and animal 
welfare can be quantified under one heading. Is it possible to make an adequate 
comparison between the welfare of laboratory animals and the welfare of human 
patients? This problem increases the more the human problems that are addressed 
by animal research differ from the distress that laboratory animals will experience. 
For example, it is unclear how welfare gains of patients who are able to go on holiday 
or dare to wear swimming costumes again as a result of a new skin therapy can be 
compared to the loss of welfare of laboratory animals involved in skin disease research. 

Another complication concerns the question of in whose interests laboratory animals 
may be harmed, and which of these should be considered in the harms-benefit 
analysis. Does only inflicting distress count as harming laboratory animals, or are 
animals also harmed by being deprived of opportunities to experience positive 
welfare? Does an animal’s experiences determine whether there is harm, or can a 
laboratory animal also be harmed in ways that the animal does not experience as 
such? Besides welfare, the form ‘Animal Experiment Committee advice’ that animal 
experiment committees use in project assessment (CCD, 2021) distinguishes the 
integrity of laboratory animals as an important ethical value. Insofar as integrity 
concerns a separate ethical value, the question is how this value relates to animal 
welfare and can be balanced against human welfare. Another relevant question is 
whether laboratory animals have an interest in not being killed, even if they are killed 
in a painless way. In another memo also written for the Netherlands National 

Committee for the protection of animals used for scientific purposes (NCad), we 
consider in more detail how animals’ interests can be harmed and which new 
insights in animal ethics should be included in the ethical consideration of these 
interests. Please see: ‘Progress in academic animal ethics and its relevance to the 
discourse on animal use in research’.

Finally, a point of contention may be whether human and animal welfare should be 
considered as equally important, or whether human welfare should weigh more 
heavily in the assessment of animal research. Recognising that laboratory animals 
have intrinsic value does not necessarily demand that their interests should have the 
same weighting as human interests, even if these interests are comparable (see 
Hursthouse, 2011). The statutory recognition of the intrinsic value of laboratory 
animals demands that laboratory animals’ interests are not given too low a priority 
(Kramer, 2022), but how much priority these interests should actually receive can be 
a point of discussion. 

4.7	 Conclusion: forms of uncertainty and the 
harms-benefit analysis at project level

Five different forms of uncertainty were discussed above:
•	 Decision-making under risk: the various outcomes that can occur and how likely the 

occurrence is for each possible outcome are known, but which outcomes will 
occur is unknown. 

•	 Decision-making under uncertainty: the outcomes that can occur are known, but it is 
not known how likely each possible outcome is.

•	 Decision-making under ignorance: it is not fully known which outcomes can occur.
•	 Decision-making under lack of clarity regarding the extent of the possible benefits and/or 

harms: it is not clear how great certain benefits and/or harms will be. 
•	 Decision-making under normative indeterminacy: it is unclear how certain outcomes 

should be valued.  

We have seen that these forms of uncertainty can complicate the production of a 
harms-benefit analysis of fundamental scientific animal research. In addition, we 
have so far limited ourselves to harms-benefit analyses at project level, in which the 
societal benefits were also included. Such harms-benefit analyses are more likely to 
involve decision-making under uncertainty than decision-making under risk,  

Uncertainties in considering harms and benefits at project level
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because the likelihood that certain societal returns are obtained cannot be easily 
quantified. It is also often stated that the societal returns delivered by a fundamental 
scientific research project cannot be foreseen. This, therefore, also involves decision-
making under ignorance, but including unforeseeable returns in a harms-benefit 
analysis proves difficult. Uncertainty regarding the extent of harms seems reasonably 
manageable, as limits are set at project level on the maximum number of animals 
and the distress they may experience. There will often be more uncertainty regarding 
the extent of possible benefits, especially where benefits for future generations are 
concerned. Conditions may occur more or less often in the future due to changing 
environmental factors, or therapies can become available from other disciplines. 
Finally, this involves normative indeterminacy because the harms and potential societal 
benefits of fundamental scientific animal research often cannot be expressed in a 
single unit. Even where research concerns conditions that relate to ‘welfare’, there are 
questions as to whether human welfare can be compared qualitatively with the 
discomfort endured by animals during animal experiments, and whether human and 
animal welfare are equally important.
 
There are, therefore, various difficulties in analysing the harms and benefits of 
fundamental scientific animal research, in any event if this analysis takes place at 
project level and if the expected societal benefits must be included. In the following 
Chapter, we discuss which forms of uncertainty play a role in other views of the 
benefits that can be expected of fundamental scientific research (discussed in Chapter 
3). It is clear that there are always forms of uncertainty that complicate a harms-
benefit analysis. This leads to the question of how a harms-benefit analysis could 
look and whether a harms-benefit analysis actually is the best model to assess 
fundamental scientific animal research. 

Uncertainties in considering harms and benefits at project level
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In Chapter 3, the various ideas regarding the benefits that can be expected of 
fundamental scientific animal research were discussed, namely:
•	 The view that it should be possible to clarify for individual research projects in 

advance that societal benefits will be achieved (that even out the harms that 
humans and laboratory animals will suffer as a result of the research).

•	 The view that scientific knowledge in itself can have sufficient value to justify 
conducting fundamental scientific animal research, regardless of any application 
of that knowledge.

•	 The view that fundamental scientific animal research is justified insofar as it 
contributes to the scientific base for societal progress, even if the societal goals 
to be achieved by this research cannot be predicted.

•	 The view that only scientific returns from fundamental scientific animal research 
should be expected at project level, but whether this contributes to goals that are 
of value to society should be determined per science domain. 

In the previous Chapter, we discussed how an ‘ideal’ harms-benefit analysis should 
look. We then discussed which forms of uncertainty can complicate the production of 
a harms-benefit analysis. We discussed the production of harms-benefit analysis at 
project level, in which societal benefits are also considered, as this form lay closest to 
an ‘ideal’ harms-benefit analysis. We can also determine that this method of conducting 
a harms-benefit analysis is aligned with the first of the above views: the view that it 
should be possible to clarify for individual research projects in advance that societal 
benefits will be achieved. 
 
In this Chapter we discuss how the assessment of fundamental scientific animal 
research should be conducted according to the other views, and which forms of 
uncertainty are involved. It is clear that there are always forms of uncertainty that 
complicate the evaluation of fundamental scientific animal research. This leads to 
the question of how this assessment should look and whether a harms-benefit 
analysis actually is the best assessment model. 
 
This Chapter is summarised in a table in Section 5.4. This shows the different visions 
of how the harms-benefit analysis should be conducted and which forms of 
uncertainty are involved.

5.	
Uncertainties in other 
views of the benefits 
that can be expected of 
fundamental scientific 
research
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5.1	 Harms-benefit analysis at project level in which 
only scientific benefits are considered 

The view that scientific knowledge in itself can have sufficient value to justify conduc
ting fundamental scientific animal research, regardless of any application of that 
knowledge, suggests an alternative model for the harms-benefit analysis. In this 
model, the harms to laboratory animals only needs to be weighed against the 
expected scientific returns. 
 
This eliminates an important form of uncertainty: if only scientific returns are involved, 
there is much less uncertainty as to whether a research project will actually yield returns. 
As argued by Eggel, Neuhaus & Grimm (2020), any scientific outcome of a study can 
be viewed as a scientific benefit. Even if a hypothesis turns out to be wrong, it does, 
after all, add valuable knowledge to the field of the research. If the research is well-
designed scientifically (and the risks of unforeseen problems in implementation are 
negligible), the likelihood of the research producing something scientifically relevant 
are almost 100%. The extent of the scientific return is, however, unclear in advance. 
Even if disproving a hypothesis is scientific progress in some sense, confirming a 
hypothesis probably leads to the greatest scientific progress. And, as suggested by 
Eggel, Neuhaus & Grimm, during experiments it is inherently uncertain whether the 
hypotheses will be confirmed or disproved. 
 
Moreover, the problem of normative indeterminacy increases when using this method of 
conducting the harms-benefit analysis. As discussed in Section 4.6, it is difficult to 
produce a harms-benefit analysis if the harms and benefits differ in nature. This 
problem already plays a role in projects that focus on improving human welfare, 
partly because how human welfare is enhanced can differ strongly from the way in 
which laboratory animal welfare is affected. However, it still seems possible to express 
benefits and harms in terms of one ethical value (i.e. welfare). When only scientific 
benefits are expected from fundamental scientific animal research, this is no longer 
an issue. Even if we assume that knowledge is valuable in itself (which is controversial, 
as discussed in Chapter 3), the question is how this value can be weighed against the 
interests of laboratory animals. In such situations you can only compare apples with 
oranges: the issues that are compared are of an entirely different nature, which 
makes it difficult to determine which should be given the heavier weighting. 
	  

5.2	 The assessment of fundamental scientific 
animal research under the assumption that 
scientific progress will result in unforeseen 
societal benefits

Another view is that the unforeseen societal returns that sometimes arise from 
fundamental scientific animal research justify the implementation of such research. 
According to this vision, it cannot be expected that individual projects result in 
societal benefits, but only that they contribute to the scientific base on which 
applications relevant to society can emerge. 
 
This vision eliminates an important uncertainty at project level: it supposes that the 
contribution of fundamental scientific research to societal objectives cannot and 
does not need to be estimated at project level. At project level, only the expected 
scientific benefits would be relevant. At a more general level, however, it is the societal 
returns that justify the implementation of such projects. This means that this view 
also avoids the problem of normative indeterminacy encountered by the previous view. 
After all, it does not concern weighing the intrinsic value of knowledge against the 
interests of laboratory animals: it is assumed here that knowledge is valuable as a 
means to achieving societal objectives. 
 
Even with this vision, however, significant uncertainties do arise. The assessment of 
fundamental scientific animal research is presented here as decision-making under 
ignorance: this view applies unknown unknowns to provide the justification for 
conducting such research. The assertion here is firstly that fundamental scientific 
animal research will generate unforeseeable societal benefits, and secondly that 
these will outweigh the harms that laboratory animals suffer during such research. 
 
Particularly the second assertion appears difficult to substantiate. If it is uncertain 
what benefits fundamental scientific animal research could deliver, there is also 
uncertainty about the extent of the possible benefits. Moreover, there is uncertainty regarding 
the extent of possible harms. According to the discussed view it is, after all, not only 
difficult to predict which societal benefits will be achieved, but also how much animal 
research is needed for this.
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5.3	 The assessment of scientific benefits at project 
level and of societal benefits at the level of the 
field of research

Finally, we discuss the view that only scientific returns from fundamental scientific 
animal research should be expected at project level, but whether this makes a 
sufficient contribution to goals that are of value to society should be determined per 
science domain. 
 
According to Eggel, Neuhaus & Grimm (2020), from whom this view is derived, an 
assessment must be made as to whether a research field in which animal research is 
conducted focuses on objectives that are valuable to society. This gives less space to 
the idea that fundamental scientific animal research is justified by unknown unknowns: 
there must already be an idea of what societal benefits could be delivered by a field 
of research to justify conducting animal research. Biomedical research fields generally 
focus on biological entities or processes that are associated with certain conditions. 
Finding safe and effective treatments for the conditions in question is then an 
obvious societal goal, even if it is still unclear how this goal can be achieved. 
 
The fact that, according to this view, a field of research should pursue predefined 
societal goals also reduces uncertainty about the extent of the potential benefits. It is often 
possible to make a rough estimate of how many people (e.g. patients with condition 
X) for whom the achievement of the societal goal (e.g. the availability of a safe and 
effective therapy against condition X) would be relevant and how much it could 
mean for them. However, as with estimating societal benefits at project level, there 
are uncertainties surrounding the size of future generations of patients and the 
extent to which they will actually be helped as a result of achieving the societal goal.
 
Uncertainty about extent of potential or actual harm is, however, greater than in a harms-
benefit analysis at project level. If no good estimate can be made of how many 
individual research projects will contribute to achieving the objectives of the broader 
field of research, it is also not possible to estimate how many animal experiments 
will be needed in total to achieve these goals. (Leaving aside the possibility that the 
goals of a field of research are moving targets: based on partial successes, new goals 
are constantly being set, such as finding increasingly effective therapies with fewer 

side effects.) It is also difficult to produce a harms-benefit analysis at the level of the 
wider field of research. 

Finally, with this view there is also uncertainty regarding the likelihood of the set 
societal goals being achieved (however many animal experiments are conducted for 
this). With respect to a field of research as a whole, it is sometimes assumed that the 
likelihood that this research field will eventually deliver the intended social returns is 
100%. It is, however, unclear how this can be substantiated. Without such substan
tiation, only optimistic belief remains that no problem is too difficult for scientists to 
resolve in the long term. Eggel, Neuhaus & Grimm (2020) also suggest that the scientific 
area’s progress in achieving societal objectives should be evaluated periodically.  
If this shows that little progress has been made, despite scientifically sound animal 
research, it could be decided that conducting further animal experiments is not justified. 
Systematic reviews can play an important role here.

5.4	 Conclusion

There are various views regarding which benefits can be expected of fundamental 
scientific animal research. These lead to different ideas regarding how a harms-
benefit analysis relating to such research should look. As discussed in the previous 
Chapter, conducting a harms-benefit analysis at project level (including societal 
benefits) involves various uncertainties. In this Chapter, we have also shown that 
other views regarding the benefits that can be expected of fundamental scientific 
animal research have similar problems when conducting a harms-benefit analysis: 
other uncertainties come into play. Which types of uncertainties are involved in which 
type of harms-benefit analysis are summarised in Table 1 (see next page). 

Uncertainties in other views of the benefits that can be expected of fundamental scientific research
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Table 1:	 a comparison of forms of harms-benefit analysis and forms of uncertainty

Form of harms-benefit analysis
At project level, including societal 
benefits

At project level, limited to scientific 
benefits

For fundamental scientific animal 
research in general, including societal 
benefits 

At project level limited to scientific 
benefits, at research field level including 
societal benefits.

Fo
rm

 o
f u

nc
er

ta
in

ty

Decision-making under risks? No. Likelihood of societal benefit 
cannot be quantified.

No. Achieving scientific benefits is 
almost certain (provided the research 
is scientifically sound)

No. Achieving societal benefits is 
almost certain (only it is uncertain 
which benefits)

Limited. Achieving scientific benefits 
is almost certain (provided the 
research is scientifically sound). 
Likelihood of benefit cannot be 
quantified? 

Decision-making under uncertainty? Yes. Possible societal benefit is 
known, likelihood of achieving this 
cannot be quantified.

No. Achieving scientific benefits is 
almost certain (provided the research 
is scientifically sound)

No. Achieving societal benefits is 
almost certain (only it is uncertain 
which benefits)

Limited. Achieving scientific benefits 
is almost certain (provided the 
research is scientifically sound), 
likelihood of achieving societal 
benefits cannot be quantified?

Decision-making under ignorance (with 
respect to potential benefits)?

No. Unforeseen benefits not included 
in harms-benefit analysis.

No. Unforeseen societal benefits not 
included in harms-benefit analysis.

Yes. Unforeseen societal benefits 
form the justification for animal 
experiments.

No. Unforeseen benefits not included 
in harms-benefit analysis.

Decision-making under uncertainty of 
extent of potential benefits?

Yes. Size of current or future 
population that benefits from the 
outcome is unclear, extent to which 
the population will benefit from the 
outcome is unclear. 

Limited. Unforeseen societal benefits 
not included in harms-benefit 
analysis. (Extent of scientific benefits 
can be unclear in advance.)

Yes. Size of current or future 
population that benefits from the 
outcome is unclear, extent to which 
the population will benefit from the 
outcome is unclear.

Yes. Size of current or future 
population that benefits from the 
outcome is unclear, extent to which 
the population will benefit from the 
outcome is unclear.

Decision-making under uncertainty of 
extent of potential harms?

Limited. Maximum number of 
laboratory animals known. Harms to 
laboratory animals maximised to 
qualitative category.

Limited. Maximum number of 
laboratory animals known. Harms to 
laboratory animals maximised to 
qualitative category.

Yes. Number of animal experiments 
that are needed for societal benefits 
is unclear.

Yes. Number of animal experiments 
that are needed for societal benefits 
is unclear.

Decision-making under normative 
indeterminacy?

Limited, insofar as societal benefits 
are comparable to harms to 
laboratory animals. 

Yes. Unequal consideration of 
intrinsic value of knowledge (if this 
exists) and the interests of laboratory 
animals

Limited, insofar as societal benefits 
are comparable to harms to 
laboratory animals. 

Limited, insofar as societal benefits 
are comparable to harms to 
laboratory animals. 

Uncertainties in other views of the benefits that can be expected of fundamental scientific research
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We have seen that there are various views regarding which benefits can be expected of funda
mental scientific animal research, which should also lead to various ways of conducting the 
harms-benefit analysis. However, it appears that each of these views is beset with uncertainty. 
This leads to the question of how a harms-benefit analysis should look, if producing a harms-
benefit analysis is actually the best approach. In the last Chapter, we discussed the possible 
answers to this question:
•	 That a harms-benefit analysis at project level is still possible, including possible societal 

benefits. General qualitative categories should be used to value: (a) the potential returns 
of the research (b) the likelihood that these returns will be achieved and (c) the harms to 
laboratory animals. (See Bateson, 1986; Bout et al., 2014; European Commission, 2018.)

•	 That when there is uncertainty about the likelihood of certain outcomes occurring, 
decision rules other than ‘choose the course of action with the highest expected net 
benefits’ can be used. (The maximax rule, the maximin rule and the minimax-regret rule.)

6.1	 A harms-benefit analysis with general qualitative 
categories: Bateson’s Cube

As discussed in Section 4.1, an ‘ideal’ harms-benefit analysis requires that the positive and 
negative impacts of different courses of action can be quantified (in one unit). In Section 4.2, 
we discussed the first reason why conducting a harms-benefit analysis needs to deviate from 
the ‘ideal’ in practice: it is normally uncertain which outcomes will occur. A risk-harms-benefit 
analysis was then introduced as a possible alternative to an ‘ideal’ harms-benefit analysis, but 
we quickly concluded that this is not a realistic alternative. Indeed, a risk-harms-benefit analysis 
requires that the likelihood of different possible outcomes is expressed numerically, but in 
fundamental scientific animal research, the likelihood that societal benefits will be achieved is 
difficult to quantify. Quantification was also a problem for other forms of uncertainty: the extent 
and value of potential harms and benefits of fundamental scientific animal research are also 
often difficult to quantify. 
 
A possible answer to these problems is to scale potential outcomes using broad qualitative 
categories. This approach aligns with ‘Bateson’s Cube’ (Bateson; 1986; see also Bout et al., 
2014 and European Commission, 2018). Here, the ethical acceptability of animal research is 
determined based on three dimensions: the harms done to the laboratory animals,  

6.	
How should the 
assessment of 
fundamental scientific 
animal research look?
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the importance of the potential benefits of the research and the likelihood of achieving 
these benefits. How research scores on each of these dimensions is not expressed 
quantitatively but qualitatively, using the categories ‘high’, ‘average’ or ‘low’.  
This approach can sometimes assess which course of action is likely to have the best 
outcomes, even if the likelihood, extent or value of certain possible outcomes cannot 
be quantified. For example, if a research project has a high likelihood of achieving 
high-interest benefits while keeping harms to laboratory animals low, positive net 
effects can be expected from this research. This approach therefore remains close to 
the standard consequentialist idea that fundamental animal research is justified if it 
can be expected to produce more good effects than it causes harms. 
 
Yet this approach also results in several difficulties and questions. First, it must be 
possible to categorise the likelihood, extent and value of the various outcomes.  
But can these issues, considering the previously mentioned uncertainties, actually be 
estimated in a good qualitative way? In fundamental scientific animal research, for 
example, can it be said with conviction that there is a ‘high’, ‘medium’ or ‘low’ 
likelihood of achieving societal benefits? One possible answer to this is that scientific 
benefits of ‘high’ or ‘medium’ value can also justify conducting such research (see 
Bateson, 1986; Bout et al., 2014; European Commission, 2018), but this again faces 
the problem of normative indeterminacy: scientific knowledge and the interests of 
laboratory animals are of such different natures that they are difficult to compare 
even using broad qualitative categories. 
 
A second difficulty concerns cases in which a general categorisation of animal 
research in qualitative terms does not answer the question of whether the benefits 
are expected to outweigh the harms. For example, what should be decided if a 
research project is ‘on average’ likely to produce valuable benefits and is ‘on average’ 
expected to result in significant harms to laboratory animals? The European 
Commission states in a working paper on project assessment (EC, 2018) that it is 
precisely in such grey areas that subjective judgement by committee members is 
inevitable. The harms-benefit analysis then helps to obtain a good impression of the 
harms and benefits, but not to reach a judgement about these. If a positive attitude 
towards animal experiments prevails among committee members, a positive opinion 
on a project can be expected in such cases. The question is how this approach relates 
to the ‘no, unless’ principle. According to this principle, no animal experiments 

should be carried out unless there is a good reason to conduct animal experiments. 
One plausible interpretation of this principle is that animal experiments are only 
acceptable if there is a clear positive balance between the expected benefits and 
anticipated harms (and if these benefits cannot be achieved without animal experi
ments). In the event of doubt regarding the harms-benefit balance, no animal 
experiments should be conducted. 
 
Another type of question is the extent to which this approach is actually used in the 
project assessment of fundamental scientific animal research. The form ‘Animal 
Experiment Committee advice’ (CCD, 2021) and its Guidance Note (CCD, 2019) 
suggest that an ethical consideration can be made by classifying benefits and harms 
as ‘minor’, ‘moderate’ or ‘many/serious’, but do not refer to Bateson’s Cube or a 
similar qualitative analysis model (such as Bout et al., 2014). This means that there is 
space for animal experiment committees and their individual members to make their 
own choices. It would be valuable to know which choices are made, how these 
choices are justified and the experiences of using similar analysis models. 

6.2.	 Harms-benefit analysis with alternative 
decision rules from decision theory

A standard consequentialist harms-benefit analysis matches the decision rule ‘choose 
the course of action with the highest expected net benefits’. According to the standard 
variant of consequentialism a course of action is actually correct if this has the best 
outcomes of all the possible courses of action. It is often, however, impossible to 
determine in advance which course of action can be expected to have the biggest net 
benefits. How the various uncertainties involved in fundamental scientific animal 
research make this unrealistic has been discussed in detail in the above. 
 
Another approach for the project assessment could involve using an alternative 
decision rule. In decision theory, there are also decision principles that are relevant 
when the decision rule ‘choose the course of action with the highest expected net 
benefits’ can not be applied. It is important to discuss these alternative decision rules 
for two reasons. First, this leads to the question of the extent to which the assessment 
of fundamental scientific animal research actually rests on decision rules.  

How should the assessment of fundamental scientific animal research look?
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Second, this leads to the question of whether the use of these decision rules is 
acceptable in project assessment. Several possible relevant decision rules here are:
•	 The maximax rule: ‘choose the course of action of which the best possible 

outcome is better than the best possible outcome of all other courses of action’.
•	 The maximin rule: ‘choose the course of action of which the worst possible 

outcome is better than the worst possible outcome of all other courses of action’.
•	 The minimax-regret rule: ‘choose the course of action in which the possible loss 

(compared with the course of action that you, with hindsight, could have chosen) 
is lowest’.

These decision rules are illustrated in Box 6.

These rules cannot be applied well to fundamental scientific animal research in the 
quantitative form in which these decision rules (presented in Box 6) are discussed in 
decision theory. As we saw in Sections 4.5 and 4.6 there are also problems with 
quantifying the value of various outcomes. These decision rules appear to be applicable, 
however, if they are interpreted in a looser, more qualitative way. 
 
The maximax rule then appears to support conducting fundamental scientific animal 
research. An extremely positive possible outcome of such research is, after all, that 
safe and effective therapies are developed for serious conditions. Assuming that 
animal research is necessary to develop such therapies and that the anticipated 
harms to laboratory animals are lower than the potential benefits, the choice to 
conduct animal research seems to have the best possible outcome.
 
The maximin rule, however, emphasises avoiding the worst possible outcome.  
A qualitative interpretation of this decision rule argues against conducting funda
mental scientific animal experiments. After all, the worst possible outcome is that 
many animals are sacrificed but no societal benefits are achieved. 

Box 6 – Alternative decision rules for decision-making under uncertainty
In Section 3.3, we discussed an example of decision-making under 
uncertainty, where the likelihood that animal research would lead to a new 
medicine was unknown. It was impossible to determine here which choice 
(conducting or not conducting research) would have the highest expected 
net benefits. Applying alternative decision rules for decision-making under 
uncertainty does not consider the probability of different possible outcomes, 
only their value. To illustrate this, we can transform the example from 
Section 3.3 as follows, assuming (purely for the simplicity of the example) 
that no medicine can be discovered if no animal research is carried out:  

Expected benefits 
for patients	

Expected harms for 
laboratory animals	

Research into illness A 1,000 QALYs in benefits
-50 QALYs in harm
Net +950 QALYs

0 QALYs in benefits
-50 QALYs in harm
Net -50 QALYs

No research into illness A X 0 QALYs in benefits
-0 QALYs in harm
Net 0 QALYs 

The benefits here concern health gains for patients, the harms concerns 
the sacrifice of laboratory animals. According to the maximax decision rule, 
research into illness A should be conducted. The best outcome of this choice 
(net +950 QALYs) is after all better than the best outcome of the choice to 
conduct no research (net 0 QALYs). According to the maximin decision rule, 
no animal research should be conducted into illness A. The worst possible 
outcome of this choice (net 0 QALYs) is after all less negative than the 
worst possible outcome of the choice to conduct research (net -50 QALYs). 
According to the minimax-regret rule, research into illness A should be 
conducted. Suppose that you conduct research into illness A but do not find a 
medicine, then the loss compared with the choice of not conducting research 
is -50 QALYs. Suppose that you do not conduct research into illness A but a 
medicine would have been found if you had investigated the illness, then the 
loss amounts to -950 QALYs. 

How should the assessment of fundamental scientific animal research look?
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The minimax-regret rule concerns minimising ‘regret’. In decision theory, ‘regret’ is 
defined as the difference between the outcome of the choice made and the outcome 
of what the best possible choice would have been (if you had known everything).  
In a more qualitative meaning, this could be applied to the assessment of funda
mental scientific animal research. Two scenarios are key here: the scenario in which 
the research project in question is conducted but no societal returns are achieved, 
and the scenario in which the project is not conducted but societal returns would 
otherwise have been achieved. If there is a greater loss in the latter scenario than in the 
former, the research project should be conducted according to the minimax-regret 
decision rule. 
 
An important empirical question is the extent to which, interpreted qualitatively, 
alternative decision rules play a role in how fundamental scientific animal research is 
actually assessed. To what extent are positive judgements about such research 
justified with a view to the best possible outcome, namely the outcome in which this 
research achieved major societal benefits? What role does the scenario that extensive 
research does not yield tangible results play in negative judgements about fundamental 
scientific animal research? What influence does minimising ‘regret’ have?  

An important normative question is whether using these decision rules is an 
acceptable way to conduct the harms-benefit analysis. A common view is that 
conducting a harms-benefit analysis is inextricably linked to the decision rule ‘choose 
the course of action with the highest expected net benefits’. If you use a different 
decision rule, according to this idea you are not conducting a harms-benefit analysis, 
but are doing something else. The question is, therefore, first whether the use of 
alternative decision rules is in accordance with legislation. The assessment of a 
research project with animal experiments must, according to the Animal Experiments 
Act (Article 10, Section a2, Paragraph 2d), include an analysis of the project’s harms 
and benefits, in which ‘an assessment is made of whether the harms to animals in 
terms of suffering, pain and distress is justified by both the expected outcome, taking 
into account ethical considerations, and by the ultimate benefit to human beings, 
animals or the environment’. However, no specific decision rule is posited here by 
which to determine whether the expected outcome justifies the anticipated harms to 
laboratory animals. 

As the decision rule ‘choose the course of action with the highest expected net 
benefits’ is often poorly applicable in the assessment of fundamental scientific 
animal research, it would seem necessary that other decision rules are also used. The 
‘no, unless’ principle could be interpreted as such an additional decision rule (for 
example ‘when it is unclear whether a research project can be expected to result in 
more benefits than harms, this research should not be conducted’). The question 
now is whether the statutory requirement that a harms-benefit analysis is conducted 
during the project assessment and the ‘no, unless’ principle still leave space for 
further decision rules, such as the decision rules discussed earlier in this paragraph. 
We can only raise this question here, but not answer it. 
 
A question that does demand discussion here is the following. Can a reasonable 
decision actually be taken based on the value of various possible outcomes, 
regardless of the likelihood of these outcomes occurring? This question touches on 
discussions regarding the precautionary principle. This principle is often cited to 
argue for precautionary measures against possible catastrophes, even where it 
seems unlikely that such catastrophes will occur. Various authors (e.g. Steele, 2015; 
Kramer et al., 2017) have, however, concluded that in applying the precautionary 
principle a ‘plausibility threshold’ should be used. After all, it is almost always 
conceivable that an action could somehow lead to catastrophe, so almost any action 
would be unacceptable. Conversely, in fundamental scientific animal research, it can 
rarely be ruled out that this will generate important societal returns. If the value of 
possible outcomes is the only value that counts, however far-fetched these possible 
outcomes may be, almost any fundamental scientific research project can be 
defended. However, the correct conclusion seems to be that only sufficiently 
plausible outcomes are relevant in assessing fundamental scientific animal research, 
even if decision rules such as maximax and minimax-regret are used. 

How should the assessment of fundamental scientific animal research look?



25

6.3.	 Conclusion: how should the assessment of 
fundamental scientific animal research look?

A harms-benefit analysis is often conducted to determine which course of action 
could be expected to have the best net consequences. We have however seen that 
implementing a harms-benefit analysis of fundamental scientific animal research is 
fraught with major uncertainties. This raises the question of how such research 
should be assessed.
 
One possible option is to conduct a harms-benefit analysis in which possible impacts 
are scaled using broad qualitative categories, as discussed in Section 5.1. In this 
interpretation of the harms-benefit analysis, the decision rule ‘choose the course of 
action with the highest expected net benefits’ can be used. However, there will be 
cases in which this decision rule is not sufficient. The ‘no, unless’ principle could then 
be interpreted as the leading decision rule, particularly in the case of the rule that 
research projects should not be conducted if the harms-benefit balance is not clearly 
positive. This is, of course, already the current legal starting point, but it is questionable 
whether this is applied strictly in practice.
 
As discussed in Section 5.2, other decision rules are conceivable. According to some, 
however, the use of these alternative decision rules is not a harms-benefit analysis in 
the strict sense: the inventory of possible harms and benefits here is not aimed at 
choosing the course of action with the greatest expected net benefits. In addition, 
there is the question of whether these alternative decision rules are acceptable  
and workable. 
 
This analysis raises various questions, including:
•	 What does the assessment of fundamental scientific animal research look like in 

practice? Which form do animal experiment committees give to the harms-
benefit analysis, for example? What decision rules are used for this? What does 
this mean for the judgement that is ultimately reached regarding fundamental 
scientific research proposals?

•	 How should the assessment of fundamental scientific animal research look? Is a 
harms-benefit analysis actually a realistic and desirable model to assess such 
research, considering all the uncertainties that play a role in this? If so, what is 
the best form of a harms-benefit analysis? If not, how should the assessment of 
fundamental scientific animal research then look? Is there a role for alternative 
decision rules such as maximax, maximin, and minimax-regret, or variants thereof?

The issue that we have discussed in this document is extremely complex. There are 
not only various views regarding which benefits can be expected of fundamental 
scientific animal research, but also all kinds of uncertainties that play a role in the 
assessment of such research and various answers as to how we should manage that 
uncertainty. There are also issues regarding the ethical acceptability of the use of 
laboratory animals in general, as discussed in Chapter 2, which could also be 
considered with respect to the acceptability of fundamental scientific research. It is 
therefore not to be expected that a widely supported solution to this issue, which 
has all the characteristics of a ‘wicked problem’ (see also NCad, 2016), will emerge in 
the short term. 
 
Nevertheless, or perhaps because it is so complex, this issue deserves further 
discussion. How do different human stakeholders view the value of fundamental 
scientific animal research and how do they weigh this against the interests of labora
tory animals? How is uncertainty managed in the assessment of such research, and is 
it to everyone’s satisfaction? We hope that this document will contribute to such 
discussions, in any event by underlining the complexity of the issue, as well as by 
providing starting points for constructive dialogue. 
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