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Abstract

William Russell and Rex Burch’s 3Rs principles were developed 1959 before animal ethics emerged as a scientific discipline in 
the 1970s and before many ground-breaking developments in modern biotechnology, such as genetic engineering. From this 
starting point we sought to analyse the normative foundations of the 3Rs principles in contemporary terms and concepts of 
animal ethics. After establishing the normative groundwork of the 3Rs, we will look at their practical implications within the 
context of present-day biotechnology. To this end, we shall investigate whether the genetic disenhancement of research animals 
to limit their ability to feel pain (GPD) complies with the original 3Rs principles. We use GPD as a practical example, since it is 
being discussed today as a promising way of solving one of the key moral issues raised by animal research, notably animal pain 
and suffering. By discussing GPD in the context of the 3Rs we aim also not only to gain insights into whether GPD is compatible 
with one or more of the 3Rs, but also to develop a better understanding of the specific normative foundation of the 3Rs principles 
and the conceptual limitations and practical implications of that foundation. We argue that reducing moral concerns about animal 
research to those that are intelligible within a sentientist framework (eg harm and suffering), as the 3Rs do, represents an over-
simplification of the moral issues involved. We suggest that interference with abilities, instrumentalisation, flourishing, and death 
are all important aspects of animal ethics requiring consideration. 
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Introduction 
The 3Rs principles — Replacement, Refinement and 
Reduction — were set out by the British scientists, William 
Russell and Rex Burch in 1959 in The Principles of 
Humane Experimental Technique. They were introduced as 
a measure of professional self-regulation in response to the 
increasing amount of animal research taking place and the 
invalid results that were related to inhuman treatment of 
animals (cf Russell & Burch 1959; pp 3f). Since the 1980s 
the principles have become an integral part of various legal 
regulations. They also appear in the official statements of 
good practice of most European and many non-European 
universities and research institutions dealing with animal 
experimentation (Bayne et al 2015), as well as playing a 
crucial role in the ethical evaluation and authorisation of 
animal experiments in several countries. 
The fact that the 3Rs have been successfully implemented 
across a range of legislative domains based on different 
ethical theories (themselves based on different moral tradi-
tions and schools) indicates their compatibility with a 
wide range of ethical stances.  

However, what is the original meaning, or content, of the 
3Rs? Furthermore, what is their normative groundwork? 
These questions are important for two reasons. First, the 
3Rs were developed prior to the emergence of animal 
ethics as a scientific discipline in the 1970s (Grimm et al 
2016) and before many ground-breaking developments in 
modern biotechnology, such as somatic cell nuclear 
transfer cloning and genetic engineering. Second, notwith-
standing more than fifty years of developments in the 
content and methodology of animal ethics, we claim that 
ethical evaluation of the presuppositions informing the 
3Rs principles and the changing ethical context continues 
to lag behind scientific and practical efforts to implement 
the 3Rs (see also Vorstenbosch 2005). 
In this paper we therefore aim to analyse the normative 
foundations of the 3Rs principles in contemporary terms 
and concepts, and to explain their relevance for contem-
porary animal research. After establishing the normative 
groundwork of the 3Rs, we will look at the practical 
implications of this groundwork. To this end, we shall 
investigate, from the normative perspective of the original 
3Rs, whether the genetic disenhancement of research 
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