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Abstract

Harm-benefit analysis (HBA) underpins the ethical framework of the regulation of animal experiments. This process involves a qual-
itative, and generally subjective, assessment of the potential benefits weighed against likely harms to be caused to animals. However,
there is scope to prospectively quantify this process. A systematic and empirical assessment of historical data can give insights into
why benefits are not realised and the magnitude of harm that animals experience. There is substantial scholarly evidence that risks
to the 3Vs, the three core aspects of experimental validity in animal experiments (internal, external and construct validity) and low
statistical power are limiting the reliability and reproducibility of research. Assessment of the 3Rs (reduction, refinement and replace-
ment) is embedded in HBA and specifically seeks to minimise harm to the animals. However, no formal structure is in place to assess
the likelihood of benefit, and we champion the 3Vs as a scale with which this may be achieved. Ethical approval procedures that
consider the 3Vs and 3Rs using meta-research may be an approach to facilitate HBA. In ethical considerations related to animal
research, there are value judgements that are integral to HBA, which cannot be measured directly. However, a quantitative and
systematic approach is likely to be of added value. The perspective and examples described in this paper relate to laboratory animal
research, but the approaches may lend themselves to different settings involving animals to ensure that decision-making and changes
introduced, for example, to improve animal welfare, are evidence-based.
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Introduction 
Research involving animals is performed for many reasons,
including to understand biology, behaviour, conservation,
diseases, inform the development of novel therapies, test the
safety of agents for regulation and to understand how we
may improve husbandry for animals kept in zoos, farms and
laboratories. Societal interactions with animals extend
beyond animal research, such as consuming them as food,
keeping them as pets, in zoos or on farms, and extermi-
nating those we consider pests. This paper will discuss the
ethical framework we use to determine the appropriateness
of animal use in research and how this may have broader
implications for some societal interactions with animals.

Why do we undertake harm-benefit analysis
(HBA)?
In many jurisdictions, harm-benefit analysis (HBA) is a
legal instrument that underpins the ethical framework for
the regulation of animal experimentation. This social and
ethical evaluation applied to proposed research seeks to
evaluate whether the harms that will be caused to
protected animals, in terms of suffering, pain, distress, and
lasting harm, can be justified by the expected benefit to

humans, animals or the environment. The notion of
benefits differs between different areas; in a zoo, benefits
might relate to conservation of a species; in farming, there
are benefits in increasing animal welfare and business
viability, whilst reducing environmental damage. In the
context of biomedical research, the expected benefits are
to human beings. There is the expectation that the research
will, for example, improve understanding of disease
pathology, identify therapeutic targets and/or lead to the
development or refinement of therapeutics. 
In a 1986 article in the New Scientist, Patrick Bateson
discussed the impending UK legislation to regulate the use
of animals in research — the Animal (Scientific Procedures)
Act 1986 — and the conflicts with those vehemently against
the use of animals in research on moral grounds. He
presented a decision cube (now known as Bateson’s cube)
as a framework to inform ethical considerations in decision-
making processes of animal research (Bateson 1986). There
are three ‘sides’ to the cube:
• The degree of animal suffering;
• The quality of the research;
• The benefits of the findings. 
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