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ABSTRACT 
The ethical Principle of the 3Rs, known above all to the scientific world for its relevance in the 
field of animal experimentation, has seen in recent decades an exponential increase in its 
application in research in which animals are involved. Nonetheless, the application of the 3rs 
Principle to other animals, in addition to animals traditionally used for experimentation, and 
not only in laboratories, but also in the field, has been little explored. This contribution, against 
the background of an unresolved comparison between animal ethics and environmental ethics 
regarding the relationship between individuals and species or ecosystems, focuses attention on 
the importance of applying the 3Rs Principle also to ‘field’ research with wild animals. In the 
context of biodiversity conservation, the debate on the ethical use of animals is increasingly 
urgent and the Principle of the 3Rs seems to be able to promote a practical way to address the 
conflict of values about animals in conservation actions. It seems to be able to support those 
who must make decisions ethically and scientifically consistent in their daily work and to give 
some "voice" to the individual animals in a context in which often the "good" of the species 
represents the ultimate value. 
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The ethical principle of the 3Rs, known above all to the scientific world for its 

relevance in the field of animal experimentation, has seen in recent decades an 

exponential increase in its application in research in which animals are involved. 

In general, as a reference principle for the new European legislation on animal 

experimentation1, the 3Rs have seen a significant deepening of their application, 

especially by expanding the original meaning and scope.  

 

1 See European Directive, 2010: The European Parliament and the Council Directive 

2010/63/EU of 22 September 2010 on the protection of animals used for scientific 
purposes. [Online]. [Accessed 28 September 2019]. Available from: http://eur-lex.europa.eu/ 
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As is well known, the approach to the ethics of experimentation was originally 
formulated by W.M.S. Russell and R.L. Burch in 1959 in their The Principles of 

Humane Experimental Tecnique2. They defined the Principle of the 3Rs, 

Replacement, Reduction, Refinement, as a replacement of the animal model with 

other inanimate models and with alternative procedures, reduction of the number 

of animals used in experimental protocols and refinement of experimental 

procedures in order to reduce the incidence or invasiveness of 'inhuman' 
procedures (ethically unacceptable) against the animals that it was decided to use. 

Today, the Reduction no longer concerns only the number of animals 

involved, but "everything that can be reduced", the Replacement can also be partial 

and cover aspects and parts of the experimental protocol and the Refinement 
includes all aspects related to the welfare of the animals involved and not only 

aspects related to pain and suffering.3 

To a lesser extent, the possibility of applying the Principle of the 3Rs to other 
animals, in addition to mammals and animals traditionally used for 

experimentation, has also been explored in recent times4. In addition to fish, in 

fact, and an animal such as the octopus that was included in the latest European 

Directive among those worthy of protection, other animals are increasingly 

involved in experimental research: insects, crustaceans and arthropods in general 

raise urgent ethical questions about their protection and researchers are gradually 

forced to consider even for these categories of animals the possibility that they are 
sentient beings, therefore able to experience pain and suffering.5 

 

2 See W. Russell, R. Burch, The principles of humane experimental technique, Methuen, 

London, UK 1959.   
3 See, J. de Boo, C. Hendriksen, “Reduction Strategies in Animal Research: A Review of 

Scientific Approaches at the Intra-experimental, Supra-experimental and Extra-experimental 

Levels”, ATLA, 33 (2005), pp. 369-377; C.A. Schuppli, D. Fraser, M. McDonald, “Expanding the 

3Rs to meet new challenges in humane animal experimentation”, ATLA, 32(2004), pp. 525-532; 

H.M. Buchanan-Smith, A.E. Rennie, A. Vitale, S. Pollo, M.J. Prescott, D.B. Morton, 

“Harmonising the definition of refinement”, Animal Welfare, 14 (2005), pp. 379-384. See also 

S.C.J. Farnaud, “The Evolution of the 3Rs”, ATLA 37 (2009), 249-254; J. Tannenbaum, B T. 

Bennett, “Russell and Burch’s 3Rs then and now: The need for clarity in definition and purpose”, 

Journal of the American Association for Laboratory Animal Science, 54 (2015), n.2, pp. 120-132; 

B. de Mori, “La ricerca scientifica e l’impiego etico degli animali”, Medicina delle dipendenze, VI 

(2016), 24, pp. 20-26. 
4 See, for example, C.Brown, “Fish intelligence, sentience and ethics”, Science and engineering 

ethics, 18 (2015), n. 1, pp. 1-17; C.B. Freelance, “To Regulate or Not to Regulate? The Future of 

Animal Ethics in Experimental Research with Insects”, Science and engineering ethics, first online 

2018, pp. 1-22. 
5 The discussion, in general, about the application of the 3Rs Principle to sentient animals brings 

with it the advantages and disadvantages of referring to the concept of sentience to delimit, so to 

speak, the scope of application. The debate on sentience in the field of animal experimentation has 

been and continues to be articulated and complex. Since the Cambridge Declaration of 2012 (see J. 

Panksepp, D. Reiss, D. Edelman, B. Van Swinderen, P. Low, C. & Koch, The Cambridge 
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Moreover, the 3Rs principle can be applied not only in the laboratory, but also 
in field research, for example with farm or pet animals and wild animals. 

However, precisely because traditionally the 3Rs are applied in the laboratory, the 

importance of applying them in these contexts is overlooked. 

In this contribution, against the background of an unresolved comparison 

between animal ethics and environmental ethics regarding the relationship 

between individuals and species or ecosystems, I will focus attention on the field 
of wild animals and on the importance of applying the Principle of the 3Rs also in 

this context.  

There is no doubt that, in the context of research with wild animals and, more 

generally, with biodiversity conservation, the debate on the ethical use of animals 

is increasingly urgent.6 However, it is spoiled on several levels.  

First, it is spoiled by the contrast between abolitionist and reformist 

perspectives on the ethical acceptability of experimentation (a contrast stigmatized 
by the distinction between deontological theories centered on rights and 

consequential theories centered on the welfare of animals)7.  

Secondly, the debate is further spoiled by a fundamental conflict between 

animal ethics and environmental ethics regarding priorities of value: on the one 

hand, the priority given to individual animals8, on the other hand, the priority 

given to species, the environment and ecosystems9.  

 

declaration on consciousness, in Francis Crick Memorial Conference on Consciousness in Human and 
Non-Human Animals, 2012. http://fcmconference.org/img/CambridgeDeclarationOnConsciousness.pdf 

[Online] [Accessed 28 September 2019]), the scientific community has assumed a more shared 

reference for debate. Today we are discussing the extension of the "circle" of sentient beings (which 

should imply eo ipso the extension of the circle of moral consideration), also to the case, for 

example, of fish and, more recently, of insects (see note 4).       
6 See C. Gamborg, C. Palmer, P. Sandøe, “Ethics of wildife management and conservation: what 

should we try to protect?”, Nature Education Knowledge, 2012, pp. 3-8. 
7 See the classic positions within animal ethics: for animal rights, those which, in one way or 

another, are deontologists, see T. Regan (T. Regan, The Case for animal Rights, University of 

California Press, Berkeley 1983), and for welfare, the consequentialist welfarist-utilitarian positions, 

focused on pleasure or preferences (see, for all, P. Singer, Animal Liberation, Harper, New York 

1975) or the position, for example, of B. Rollin, focused on the Aristotelian notion of telos (cf. B. 

Rollin, A new basis for animal ethics. Telos and common sense, University of Missouri Press, 

Columbia 2016).  
8 See, for all, footnote 7. Of course the picture, both within animal ethics and within 

environmental ethics, is broader and nuanced, but it is beyond the scope of this essay to deepen the 

reflection in this direction. For the purposes of these pages, in fact, what matters is that, apart from 

some partial (perhaps) exceptions, even authoritative (see, for example, M. Nussbaum, M.C. 

Nussbaum, Frontiers of Justice. Disability, Nationality, Species Membership, Havard University 

Press, Cambridge 2006), the conflict of values between the two fields, which is the basis of the 

problem investigated here, is still dominant in contemporary reflection. This simplification, 

therefore, does not do justice to the internal articulation of the two areas of thought, but captures 



556  BARBARA DE MORI 

Between these two value frameworks, researchers and professionals involved in 
field work and forced to make ethically relevant decisions every day, often find 

themselves struggling and have repeatedly invoked the need for ethical methods 

and tools to address the conflict of values in practice. 10 

The Principle of the 3Rs seems to be one of these tools, although little valued 

in this field, able to promote a practical way to address the conflict of values about 

animals in conservation actions, supporting those who must make decisions 
ethically and scientifically consistent in their daily work. It seems also able to give 

some "voice" to the animals, in a context in which often the "good" of the species 

represents the ultimate value of reference. 

In this contribution, therefore, I will not deal with more far-reaching issues 

regarding the ethical legitimacy of using animals for scientific research, but I will 

focus specifically on the 3Rs Principle and its application in an area as little 

explored as the conservation of wildlife. I will dwell on the application of the 
Principle of the 3Rs as a possibility of overcoming, at least on a practical level, the 

conflict of values between the well-being of individuals and the conservation of 

species. 

 

1. THE PRINCIPLE OF THE 3RS: THE INTERWEAVING OF ETHICS 

AND SCIENCE 

Today The Principle of the 3Rs unquestionably represents the starting point, in 

the context of a reformist approach to animal experimentation, for discussing the 

ethical use of experimental animals, especially for professionals. 

Of course, a discussion in general terms about the acceptability of animal 

experimentation calls into question other principles besides that of the 3Rs and 

 

the dominant attitude: animal ethics tends to be zoocentric and individualistic, while environmental 

ethics biocentric and holistic. 
9 See traditional perspectives in environmental ethics: deep ecology of A. Naess (“The Shallow 

and the Deep. Long-range Ecology Movement”, Inquiry, 16 1973), land ethics of J.B. Callicott (In 
Defense of the Land Ethic: Essays in Environmental Philosophy, SUNY Press, New York 1989), 

the perspective of H. Rolston III (Environmental Ethics: Duties to and Values in the Natural 
World, Temple University Press, Philadelphia 1988). A great influence, as it is well known, on 

these positions, was exerted by A. Leopold, A Sand County Almanac, Oxford University Press, 

Oxford 1949.  
10 See, for example, E.J. Farnsworth, J. Rosovsky, “The ethics of ecological field 

experimentation”, Conservation Biology, 7 (1993), 463–472; B.A. Minteer, J.P. Collins, “From 

environmental to ecological ethics: toward a practical ethics for ecologists and conservationists”, 

Science and Engineering Ethics, 14 (2008), pp. 483–501. 
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requires a comparison between different theoretical positions11. Nevertheless, if we 

accept the possibility of using animals for scientific research through a reformist 

perspective, and not abolitionist, the Principle of the 3Rs, correctly applied, allows 

us to explore case by case, for each individual protocol, the scope of this 

possibility, deepening the boundaries of an ethically acceptable use of animals for 

research. 12 

The approach proposed by the 3Rs, as is well known, can be traced back to 
ethical utilitarianism, so we assess the ethical acceptability of research protocols by 

virtue of the expected consequences in terms of minimizing pain and suffering 

and maximizing the welfare of the animals involved. In this sense, the 3Rs have 

the task of attributing a direct moral value to the pain, suffering and welfare of 

animals: the pain, suffering and welfare of animals matter in itself and not only 

indirectly, in relation to other more important values such as human health.  

The intrinsic value of pain, suffering and animal welfare will have to be taken 

into account both on the basis of a comparative analysis in terms of cost-benefit13 

and on the basis of deontological principles, such as the Harm principle, 

according to which prima facie we have a duty not to harm any being that may be 

harmed in any way, or the Suffering principle, according to which, always prima 
facie, we have a duty not to cause suffering to any being that is capable of suffering 

in any way. Prima facie principles must be balanced in practice, but the result will 

be a compromise that must be morally acceptable on the basis of utilitarian 
calculation.  

In the original formulation of the 3Rs, it was the minimization of pain and 

suffering that represented the essential starting point for discussing the ethically 

acceptable use of animals in scientific research, while today also the promotion of 

 

11 A comparison that is beyond the scope of this essay. The literature on the subject is very 

extensive. See, for instance, C. Viafora, B. de Mori, Bioetica e sperimentazione animale, in C. 

Viafora, A. Gaiani (ed.), A lezione di bioetica, Franco Angeli, 2015, pp. 395-418. 
12 The Principle of the 3Rs, it should be stressed, far from being a mere technical tool, 

represents a general approach for dealing with 'case by case' (see, for example, S.E. Toulmin, The 
Abuse of Casuistry: a History of Moral Reasoning, (CA), Berkeley 1988) the ethics of research with 

animals, which is based on a complex and articulated framework of values. The application of the 

Principle of Replacement, Reduction and Refinement requires a detailed cost-benefit analysis (see 

footnote 16) based on ethical assessments and precise moral choices for each step involved in the 

procedure under consideration.  
13 Cost-benefit analysis supports, so to speak, the application of the 3Rs Principle: the 

comparative evaluation of the expected costs and benefits of a project helps to determine the degree 

of acceptability and allows you to proceed to explore the detailed application of the 3Rs. See, for 

example, H. Grimm, "Turning Apples into Oranges? The Harm-Benefit Analysis and How to Take 

Ethical Considerations into Account", ATLA, 43 (2015), pp. 22-24; H. Grimm, I. A. S. Olsson, P. 

Sandøe, "Harm-benefit analysis - what is the added value? A review of alternative strategies for 

weighing harms and benefits as part of the assessment of animal research", Laboratory Animals, 
accepted 2018, pp. 1-11. 
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welfare and living conditions in every step of the experimental process (from birth 
to transport to housing, up to the experimental procedure itself for laboratory 

animals, or from capture to handling to possible rehabilitation and release for wild 

animals and so on) is just as decisive to be able to claim to have applied the 3Rs 

correctly. 

Today, an ethically acceptable use of animals in research requires direct 

attention to all the welfare needs of the individuals involved. The 3Rs make it 
possible to effectively incorporate this attention into practice, starting from the 

assumption that science and ethics, in this as in many other areas, must dialogue 

closely and consistently.14 

Moreover, the 3Rs seem to effectively embody our moral psychology, 

inasmuch as for the majority of people animals count and are worthy of moral 

protection, nevertheless it is considered necessary to use them for the progress of 

medicine. Take into account moral psychology, as pointed out by B. Rollin15, is 

important to make theoretical work in ethics of some importance for practice: the 

ethical approach to animal experimentation proposed by the 3Rs seems to be able 

to translate a theoretical framework such as the utilitarian one into practice, 

incorporating it directly into the daily work of the "insiders".  

     

2. THE 3RS IN "FIELD" RESEARCH 

Laboratory research is the traditional field of application of the 3Rs principle 

and has human health and biology as its main objectives. However, animal testing 

can also take place outside the laboratory and can have animal health and biology 

as its direct objectives. A percentage of studies on this also take place in the 

laboratory, but the number of individuals involved in studies outside the 
laboratories, in the field, represents a significant percentage of the total number of 

animals used for experimentation. For this reason, the application of the 3Rs 

principle is also important in this area.  

It may seem easier to justify the use of animals prima facie for research that, 

regardless of whether it is carried out in the laboratory or in the field, has as its 

direct objective their health and biology, and not the indirect benefits for humans. 

However, the issues involved are not so different from research that is carried out 
in accordance with human interests. The individual animals that are used, in fact, 

remain a means according to a research objective (that of increasing knowledge 

and practice in favor of other animals than them), and the reasons for research 

 

14 See, for all, B. Rollin, Science and ethics, Cambridge University Press, New York 2006.  
15 See B. Rollin, "Reasonable partiality and animal ethics", Ethical theory and moral practice, 8 

(2005), pp. 105-121.  
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must be carefully evaluated and justified in this context, for each individual 

protocol.16 

Regarding animal health and biology, field research can involve both domestic 

animals, pets or farm animals, and wild animals in a controlled or free-living 

environment. Farm pets, for example, can be used for research in order to 

optimize specific production or breeding strategies or to improve nutritional and 

management aspects in farming realities and so on.17 

The 3Rs, if applied in a study context of this kind, may suggest, for example, to 

pay adequate attention to the housing conditions and the number of animals 

involved, as well as to health aspects, veterinary care, training of care staff and so 

on.  

Pets may also be involved in animal health and biology research outside the 

laboratory. When, for example, they are involved in clinical studies directly in 

veterinary hospitals, on the management of acute and chronic pain, or in studies 
on vaccination protocols or oncological pathologies and the like, a high number of 

animal 'patients' can be studied in real life conditions.18 

In these cases, the research is conducted under very different conditions from 

those encountered in the laboratory and involves many additional variables that 

also require a careful application of the 3Rs. Studies of this kind, however, 

contribute directly to making the 3Rs principle effective, promoting the reduction 

of the number of animals. The studies, in fact, are not carried out in the 
laboratory with experimental subjects in which diseases and other problems alike 

are induced for the purposes of research, but directly involve owned pet animals, 

where the problems studied are found as real cases and where the owner signs an 

informed consent and participates in the studies with his animal on a voluntary 

basis19.   

 

16 See L.M. Russow, P. Theran, “Ethical issues concerning animal research outside the laboratory”, 
ILAR, 44 (2003), pp. 187-190. 

17 See D.E. Granstrom, “Agricultural (nonbiomedical) animal research outside the laboratory: A 
review of guidelines for institutional animal care and use committees”, ILAR, 44 (2003), pp. 206-210. 

18 See V.A. Hampshire, “Regulatory issues surrounding the use of companion animals in clinical 
investigations, trials, and studies”, ILAR, 44 (2003), pp. 191-196. 

19
 Pets can also be involved in assisted interventions, the so-called pet therapy and can be used in 

various interventions for therapeutic assistance to people or for recreational or educational care 

activities involving interaction with animals. Also in this area it has been proposed to apply the 

Principle of the 3Rs, not only when research studies are carried out on interventions, but also to 

define, in general, the methods of intervention, assessing the number of animals involved, the 

number of sessions planned, the methods of interaction, the incidence of stress factors for the 

animal that are related to the interaction with people with disabilities and so on. See M. Simonato, 

M. De Santis, L. Contalbrigo, B. de Mori, L. Ravarotto, L. Farina, "The 3Rs as a framework for 

considering the ethics of animal assisted interventions", Society and Animals, accepted 2018. 
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Another field of experimental research that takes place mostly outside the 
laboratories is that involving wild animals, whether they are in a controlled 

environment, such as zoos and protected areas, or free-living20. A large number of 

wild animals are involved in scientific research, with the aim of collecting useful 

data on the biology, ecology or health of the species which they belong to, or as an 

indicator of environmental health and the like21. 

In this context, researchers, in addition to dealing with aspects related to the 
peculiarity of the research conditions that are determined outside the laboratories, 

must also deal with the difficulties associated with the conflict of values regarding 

the justification of research that are carried out: what has greater value for the 

conservation of wildlife, individual animals or species and populations to which 

they belong to? What justifies the use of animals in research in this area, the 

survival of species or individual animals? 

In 2016, Biological Conservation, a leading journal in the field, published a 
significant contribution entitled Ethics in Field Work in Biological Research, in 

which the members of the journal's scientific committee argued about the refusal 

to publish some contributions which, in their opinion, had not adequately taken 

into account ethical issues related to the use of animals in field research. That's 

how the contribution opens up:  

“Biological Conservation recently refused to publish a contribution because we 

considered the killing of thousands of vertebrates in a protected area to be 

inappropriate and unnecessary [...] Since then, another of us has refused to review 

another contribution, again on the basis of ethical evaluations. This second study, in 

a similar way, involved the indiscriminate use of methods to kill hundreds of 

vertebrates in a protected area. In a third case, a contribution was rejected because 

data on capture and release practices showed high mortality in the vertebrates 

selected for the study. These studies as a whole were intended to demonstrate 

 

20 For the purposes of this contribution, no account will be taken of the differences between the two 

fields of research. Although it is important to be aware of the different ways in which research is carried 

out in a controlled environment, such as a zoo, or directly in nature, the application of the 3Rs principle 

applies to both areas, especially with regard to broader issues of value, which involve the meaning of 

conservation actions. To learn more about the peculiarities and differences, see, for example, H.M. 

Hutchins, S.D. Thompson, "Zoo and aquarium research: priority setting for the coming decades", Zoo 
Biology, 27 (2008), pp. 488-497; B. Minteer, J. Collins, "Ecological ethics in captivity: Balancing values 

and responsibilities in zoo and aquarium research under rapid global change", ILAR, 54 (2013), pp. 41-

51. 
21 Scientific research with wild animals has been taking place mainly since the end of the nineteenth 

century, under the pressure of interest and social sensitivity about the great episodes of extinction of 

animal species, such as bison in North America, decimated by hunting or, more generally, about the 

growing number of animal species extinct or in danger of extinction, which today leads us to define our 

as the era of the sixth mass extinction (cf. A.D. Barnosky, N. Matzke, S. Tomiya, G. O.U. Wogan, B. 

Swartz, T. B. Quental, C. Marshall, J. McGuire, E. Lindsley, K.C. Maguire, B. Mersey, E. Ferrer, "Has 

the Earth's Sixth Mass Extinction Already Arrived?" Nature, 7336 (2011), 471, pp. 51-57). 
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phenomena already known from other studies in different places. In our opinion, 

these studies have provided little justification for causing damage to the species 

involved, in the context of research that has simply confirmed well-known 

phenomena”.  

The contribution then continues like this:  

“We urge scientists to conduct their research in ways that respect nature and 

minimize damage to species and ecosystems”.22 

The issue of the traditional conflict of values between animal ethics and 
environmental ethics, which is the basis of the priority given, in the field of 

conservation, to the protection of species over the protection of individual 

animals, is well documented here. Is it justifiable to take little account of the 

animals involved in individual studies in the name of species conservation? Is it 

really necessary to establish in advance whether the welfare of the specimens or 

the welfare of the populations to which they belong to is more important?23 

 

3. CONSERVATION ETHICS AND SCIENTIFIC RESEARCH WITH 

WILD ANIMALS 

The conservation of wildlife includes interventions of a very different kind, but 

all guided by a single common thread: the protection of animals at risk of 
extinction, which is considered, in itself, a good end. Examples of wildlife 

conservation activities are the management of a species in a national park and 

reproduction programs managed in controlled environments such as zoos and 

aquariums, so are the constitution of genetic banks or the education activities to 

respect the environment and promote conservation. Conservation ethics is 

concerned with closely discussing ethical issues arising in the conservation of 

biodiversity24 and weaves close relationships, in particular, with conservation 

biology.25 
 

22 M.J. Costello, K.H. Beard, R.T. Corlett, G.S. Cumming, V. Devictor, R. Loyola, B. Maas, A.J. 

Miller-Rushing, R. Pakeman, R.B. Primack, “Field work ethics in biological research”, Biological 
Conservation, 203 (2016), pp. 268–271.  

23 As it has been and, for the most part, continues to be, despite some famous efforts to reach 

some kind of mediation. See, for example, D. Jamieson's classic, "Animal liberation is an 

environmental ethic", Environmental Values, 7 (1998), reprinted in ID. Morality's Progress. Essays 
on Humans, Other Animals, and the Rest of Nature, Clarendon, Oxford 2002, p. 199. 

24 The concept of biodiversity is the subject of wide-ranging discussions because of its inherent 

resistance to being enclosed in a single definition. Here it will be understood in its broad and 

intuitive sense of "set of different forms of life". The focus of the reflection, however, will be on the 

conservation, in the context of biodiversity, of wildlife. For a discussion about the concept of 

biodiversity, we can see, for example, S. Sarkar, Biodiversity and Environmental Philosophy. An 
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Conservation biology emerged as a specific interdisciplinary field around the 
1980s and was immediately characterized by its strong practical imprint, in which 

the ultimate goal is action within contexts where there are many interconnected 

variables and with a high degree of uncertainty. For these reasons, the biology of 

conservation has been defined as a "crisis discipline", that is, a disciplinary field 

that, taking up the metaphor of Michael Soulé, generally considered the father of 

conservation biology, is to biological science in a relationship similar to that which 
surgery has with physiology, or even the war on political art: in crisis disciplines it 

is necessary to act in the best possible way without being able to count on 

complete information about the facts and constantly confronting numerous ethical 

questions and values.26 

In conservation interventions it is necessary to continuously make decisions in 

which there are, at the same time, difficulties both in practice and in terms of 

values. In addition to practical conflicts, such as resource management or 
intervention logistics, there are also value conflicts regarding priorities for 

intervention, such as the choice between the eradication of an alien species, not 

native to that environment and considered invasive (with the need to kill 

thousands of specimens) and the conservation of an indigenous species, or 

between the conservation of a species at risk of extinction and the protection of a 

rare species, but not at risk of extinction, and so on.27   

In general, wildlife conservation has long been seen as an independent, if not 
conflicting, area of reflection with animal welfare, mainly because of its traditional 

focus on species and populations and not on individuals.28 This has led to the 

neglect of ethical issues related to the welfare of the animals involved: if the 

conservation of species is a good in itself, it is worth the sacrifice of individuals and 

 

Introduction, Cambridge University Press, Cambridge 2005; J. MacLaurin & K. Sterelny, What is 

Biodiversity?, University of Chicago Press, Chicago 2008. 
25 See e.g. C. Gamborg, C. Palmer, P. Sandøe, "Ethics of wildife management and conservation: what 

should we try to protect?", cit; A. Minteer, J.P. Collins, "From environmental to ecological ethics: towards 

a practical ethics for ecologists and conservationists", Science and Engineering Ethics, 14 (2008), cit. 

Conservation ethics is sometimes understood in a broader sense, as synonymous with environmental 

ethics, but it seems more appropriate to understand it in the narrowest sense as an area of applied ethics 

that specifically deals with issues related to the conservation of biodiversity (especially wildlife), based on 

the underlying regulatory framework developed within the framework of environmental ethics (but, in 

part, also animal ethics). For a reflection on the values underlying the ethics of conservation, see P. 

Biasetti, B. de Mori, "A framework of values: reasons for conserving biodiversity and natural 

environments", Etica&Politica/Ethics& Politics, 18 (2016), 3, pp. 527-545. 
26 See M.E. Soulé, “What is Conservation Biology?”, Bioscience, (1985), pp. 11- 35, ristampato 

in M.E. Soulé, Collected Papers of Michael Soulé. Early Years in Modern Conservation Biology, 

Island Press, Washington DC 2014. 
27 See, for example, L.A. Harrington, A. Moehrenschlager, M. Gelling, R.P.D. Atkinson, J. 

Hughes, D.W. Macdonald, “Conflicting and complementary ethics of animal welfare considerations 

in reintroductions, Conservation Biology, 27 (2013), 3, pp. 486-500. 
28 See M.E. Soulé, "What is Conservation Biology?", cit. p. 11. 
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their good. It is in this sense that the conflict between the welfare of individuals 
and the conservation of species is, first of all, a conflict of values between ethics of 

animal welfare and ethics of conservation and, therefore, finds a counterpart in the 

traditional conflict of values between animal ethics and environmental ethics 

regarding the moral status of animals. What has intrinsic value: the animals or 

ecosystems to which they belong to?29  And if species have intrinsic moral value, 

what species? Some more than others?  
The conflict between individuals and species, but also between 'species and 

species', is at the root of conservation ethics and determines many of the intrinsic 

difficulties encountered by researchers and other professionals in their daily work. 

Priority choices cannot be determined either on a technical level, referring only to 

scientific competence and practical details, or only on a theoretical-conceptual 

level, embracing one theoretical perspective or another.  

The case of the red squirrels of Northern Italy has been exemplary, in this 
sense: between the choice to preserve the red squirrel (Sciurus vulgaris), a native 

species, eradicating the grey squirrel (Sciurus carolinensis), an alien species, not 

native, imported from the United States (which seemed to threaten the survival of 

the red squirrel in their environment), and the choice to let free course to the 

competition on the territory between the two species, the comparison between 

animal ethics and environmental ethics has been more evident than ever30. On the 

one hand, those who, inspired by animal rights movements in the field of animal 
ethics, opposed the killing of thousands of individuals guilty only of having 'the 

cloak gray' instead of red, on the other hand the environmental ethics and 

conservationists in support of the protection of an indigenous species.  How to 

solve the conflict of values on a practical level? 

Without a doubt, it can be said that cases such as these raise particular ethical 

questions, which are difficult to resolve by referring to a single theoretical 
framework in the field of environmental ethics and conservation ethics. The 

treatment of the individuals involved, even accepting the value priority of species 

and ecosystems, nevertheless involves considerations pertinent to animal ethics 

(from a reformist, as in the traditional context of animal experimentation in the 

 

29 In this regard, the very use of the concept of intrinsic value, which has undoubtedly 

characterized, at least, classical reflection in the field of environmental ethics, has been progressively 

questioned. See on this, for example, B.G. Norton, Toward Unity Among Environmentalists, 
Oxford University Press, Oxford 1991; J. O'Neill, The Varieties of Intrinsic Value, "The Monist" 

75-2 1992; B. Morito, "Intrinsic Value: A Modern Albatross for the Ecological Approach", 

Environmental Values, 12 (2003), pp. 317-336; K. McShane, "Why Environmental Ethics Shouldn't 

Give Up on Intrinsic Value", Environmental Ethics, 29 (2007), pp. 43-61. 
30 Cfr. S. Bertolino, P. Genovesi, “Spread and attempted eradication of the grey squirrel (Sciurus 

carolinensis) in Italy, and consequences for the red squirrel (Sciurus vulgaris) in Eurasia”, Biological 
Conservation, 109 (2003), pp. 351–358. 
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laboratory and not an abolitionist perspective) with regard to the attention to 
individual welfare and not only to the welfare of species and populations.  

How can we reconcile the different perspectives in order to be able to act in 

practice? Is it really necessary, as has already been pointed out, to decide whether 

the welfare of the specimens or the welfare of the populations and species to 

which they belong to is more important? 

The members of the scientific committee of Biological Conservation, were 
determined: “We urge scientists to conduct their research in ways that are 

respectful of nature and to minimize damage to species and ecosystems”.  

In these words, the sense of the 3Rs principle seems to be quite evident, to the 

extent that "minimizing damage to species" requires first of all maximizing 

attention to the animals involved, since the species are composed of individuals 

and damaging individuals means, in the end, damaging the species31.   

 

4. THE APPLICATION OF THE 3RS TO FIELD RESEARCH: 

EXPERIMENTATION WITH WILD ANIMALS 

Until now, it can be said for sure that the use of the 3Rs has been decidedly less 

significant in research with wild animals (and generally in field research) than in 

research with laboratory animals.32 

Ethics committees that deal directly with issues related to wildlife testing are still 

sporadic and there is little involvement of competent people. Guidelines that 

specifically address issues involved in conservation research are also sporadic, and 

Guidelines on Experimentation, focused mostly on laboratory animals, are often 

inadequate or insufficient when applied to wildlife, whether in the wild or in a 

controlled environment.33 

 

31 The concept of species, such as that of biodiversity, is also the subject of wide debate. See, for 

example, Q. D. Wheeler and R Meier (edited by), Species concept and phylogenetic theory: A debate, 

Columbia University Press, New York 2000. 
32  It began to be talked about mainly in the late Nineties of the last century, in Australia and then in 

Canada: see e.g., V. Monamy, M. Gott, "Practical and ethical considerations for students conducting 

ecological research involving wildlife", Australian Ecology, 26 (2001), pp. 293-300; G. Griffin, C. 

Gauthier, "Incorporation of the principles of the 3Rs in wildlife research", ATLA, 32 (2004), suppl. 1, 

pp. 215-219. But the suggestion has not had the desired effect and, to date, the involvement of 

researchers in this regard is, for the most part, absent or sporadic. See J. Lindsjö, A. Fahlman, E. 

Törnqvist, "Animal welfare from mouse to moose: implementing the principles of the 3rs in wildlife 

research", Journal of Wildlife Diseases, 52 (2016), pp. 65-77. A special issue dedicated to this topic 

appeared in 2013 in the journal ILAR: see M.C. Wallace, H.J. Curzer, "Moral Problems and 

Perspectives for Ecological Field Research", ILAR, 54 (2013), n.1, pp. 1-4. 
33 See M.C. Wallace, H.J. Curzer, “Moral Problems and Perspectives for Ecological Field 

Research”, cit. 
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There are, in any case, centers dedicated to the promotion of the 3Rs that are 

slowly, but gradually expanding the focus on research with wild animals.34 There 

are also some ethical committees that have developed forms to apply for 

experimental protocols involving wild animals.35  In general, however, these are 

few cases and, for the most part, the ethics committees and guidelines, in Europe 

and elsewhere, hardly consider in detail the various aspects involved in the 

application of the principle of the 3Rs to research with wild animals. 
Of course, the differences between the biomedical field and the field of 

conservation are significant.36 First of all, unlike laboratory research, conservation 

research tends to have direct effects on the environment and ecosystems 

(especially when it comes to free-living animal research), which must be taken into 

account when designing a study. Moreover, there may be many more stakeholders 

involved than in biomedical research, since, in addition to the specimens used and 

researchers, the research also involves the species and populations to which they 
belong to, the ecosystem, local human populations (which, for example, may be 

damaged by research in the territories in which they live) and so on. Conflicts 

between stakeholders are an intrinsic element of the dynamics that involve 

conservation research. 

Whether basic or applied research, the two areas also differ significantly in the 

role played by the use of animals. If in the biomedical field, as mentioned, animals 

are used, mostly, as models for human health and biology, in the field of 
conservation the animals involved are models for their own species, with the aim 

of collecting useful data about their biology, ecology, health, or as indicators of 

environmental health, and so on. They are therefore the recipients and, almost 

always, also the beneficiaries of the research, at least as far as the species of 

belonging is concerned. 

Biomedical research, then, involves the routine manipulation of animals, while 
research with wild animals tends to be observational. Where handling of animals 

is necessary, for example to mark and collect samples, this is a very significant 

source of discomfort, as these are animals that are not used to human contact, 

compared to laboratory animals, with which it is also possible to apply targeted 

training programs for handling.37 

 

34 See J. Lindsjö, A. Fahlman, E. Törnqvist, “Animal welfare from mouse to moose: implementing 

the principles of the 3rs in wildlife research”, Journal of Wildlife Diseases, 52 (2016), cit. 
35 See V. Monamy, M. Gott, “Practical and ethical considerations for students conducting ecological 

research involving wildlife”, Australian Ecology, 26 (2001), cit. J. Lindsjö, A. Fahlman, E. Törnqvist, 

“Animal welfare from mouse to moose: implementing the principles of the 3rs in wildlife research”, cit. 
36 See, for instance, R.S. Sikes, E. Paul, “Fundamental differences between wildlife and biomedical 

research”, ILAR, 54 (2013), n.1, pp. 5-13. 
37 The training in the field of laboratory animals was first carried out on primates (see E.G. Laule, 

M.A. Bloomsmith, S.J. Schapiro, "The Use of Positive Reinforcement Training Techniques to Enhance 

the Care, Management and Welfare of Primates in the Laboratory", Journal of Applied Animal Welfare 



566  BARBARA DE MORI 

In general, research conditions are quite different, one in the laboratory, the 
other in the natural environment or, if in a controlled environment, with very 

different characteristics compared to the laboratory environment. Standardized 

laboratory conditions, with animals specifically selected to reduce variability, are 

generally very different from wild animal research, where the genetic variability of 

individual animals is accompanied by high variability in physiological conditions, 

behavioural responses, study environment and so on38.  

Of course, to date, there remains a certain distrust among professionals that it 

does not seem easy to apply the 3Rs outside the laboratories, or that the indicators 

of well-being are more difficult to identify in the natural environment. 

Furthermore, from an ethical point of view, it is still believed that the protection of 

species and populations is an objective in itself justified, which does not require 

further justification for the use of a certain number of individuals for research. But 

the protection of species can also be promoted through the protection of the 
welfare of the animals involved, without sacrificing conservation objectives: case by 

case, through the application of the principle of the 3Rs, it is possible to 

overcome, on a practical level, the conflict between the individual and the species, 

paying attention, at the same time, to both the welfare of individuals and the 

welfare of populations and species.  

Although the conflict between the individual and the species can be considered 

as constitutive of conservation ethics, each single case requires further detailed 
justification for the use of individual animals and the way in which studies are 

designed and carried out. It requires that the welfare of individuals be considered 

and included in the issues to be addressed in the design of a study, and that 

therefore be adequately justified if and how it should be sacrificed, not that it be 

assumed a priori as a modus operandi. Giving priority to the good of the species39, 

 

Science, 6 (2003), 3, pp.163-73) and then gradually extended to all other types of animals used, 

according to a process still in progress. Training is also increasingly being carried out with wild animals in 

zoos in order to accustom them to veterinary practices, but these are specific conditions that do not apply 

to wild animals in the wild (see, for example, G. Hosey, V. Melfi, S. Pankhurst, Zoo Animals: Behavior, 
Management and Welfare, Oxford University Press, Oxford 2011). In the natural environment, it is 

necessary, above all, to train the personnel who carry out the research. See, for example, J. Lane, V. 

Jackson, "Human-wildlife interactions: The importance and benefits of effective training", Animal 
Welfare, 22 (2013), pp. 149-150.  

38 The conditions for research are also very different for the people involved: compared to 

standard laboratory conditions, field research (but, in part, also in a controlled environment) 

presents a whole series of risks, from zoonoses to environmental risks and those related to the 

capture and interaction with animals not predisposed to contact with humans. See S. Sikes, E. Paul, 

"Fundamental differences between wildlife and biomedical research", ILAR, 54 (2013), cit. 
39 See, for instance, J.B. Callicott, In Defense of the Land Ethic: Essays in Environmental 

Philosophy, cit.; H. Rolston III, “Duties to endangered species”, Bioscience, 35 (1985), 11, pp. 718-

726 e ID., “Ethical responsibilities towards wildlife”, Journal of the American Veterinary Medical 
Association, 200 (1992), pp. 618-622.      
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even causing discomfort and suffering to individuals, must be reconciled with the 
need to protect their welfare: the Principle of the 3Rs is a way to make this 

conciliation realistic, showing how to ensure that ethics of animal welfare and 

ethics of conservation build a more effective dialogue.  

Whenever a study foresees to cause damage to individuals for the protection of 

the species (also considering, as mentioned, that harm to individuals is a way to 

harm species), it will have to adequately justify this choice, on the basis of a 
prudent cost-benefit analysis (comparing adequately the benefits for the species 

with the costs for the individual animals). It will then have to commit itself to apply 

the 3Rs Principle in a comprehensive manner, in order to "minimize the damage 

to species and ecosystems" and maximize the protection of the welfare of the 

animals involved.  

From the choice of sampling methods, for example, to the release techniques, 

to the number of animals involved and sites investigated, to the replacement of a 
procedure with a less invasive one and so on, while maintaining the focus on 

species conservation, through the 3Rs the individuals involved can have a "voice" 

and find a practical way to be protected and considered as stakeholders in the 

decision-making process that is involved in single cases. 

 

5.  REPLACEMENT, REDUCTION, IMPROVEMENT IN RESEARCH 

WITH WILD ANIMALS 

Let us refer to Replacement: there is a lot of discussion about whether it is 

possible to replace the animal model in the context of research that has animals as 

its study objective. However, it is certainly possible to replace traditional sampling 

techniques with less invasive techniques that avoid, for example, the capture of 
individuals. Thus, non-invasive instruments of investigation are progressively used, 

such as photo traps (cameras capable of taking both photos and films that can be 

positioned and used to 'capture' images of animals on the territory or anywhere), 

or the collection of genetic material from water and soil, or the determination of 

the cortisol levels of the specimens studied by taking the hair that becomes 

entangled in the branches of trees or the like; or, again, the extraction of thyroid 

hormones from fecal samples and so on.40 

Reduction often has a different meaning in conservation research: the number 

of animals generally involved is already lower in itself than in biomedical research. 

And it may be, given the variability of subjects, that further reducing the number 

of animals is not an option for research purposes. It is necessary, however, to pay 

 

40 See, for example, J. Lindsjö, A. Fahlman, E. Törnqvist, “Animal welfare from mouse to 

moose: implementing the principles of the 3rs in wildlife research”, cit. 
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close attention to this aspect too, applying a correct statistical analysis to the design 
of the study, to avoid unnecessarily involving animals only because the focus is on 

the population and on the data extractable from the sample collection.  

The reduction, then, is not only that of the number of animals, but of 

everything that can be reduced: as is also the case in the biomedical research, the 

reduction today concerns every aspect of the procedures involved that can be 

reduced in its negative impact on the welfare of animals involved in the research 
protocol. Thus, research with wild animals in the field can range from reducing 

the discomfort for possible capture and manipulation to collect samples, adopting 

appropriate techniques, to reducing the recovery time before release and so on.41 

The reduction along this path intersects, also here as in the biomedical field, 

with the Refinement of techniques and procedures, in order to improve the 

welfare conditions of the specimens involved and to intervene on the invasiveness 

of the experimental design. Improvement in the field of wildlife research will 
apply both in a controlled environment, for example by improving environmental 

enrichment42 and training with animals, and in the natural environment. In this 

case, for example, it can be used to improve possible capture and handling 

procedures, while avoiding damage to other species that may be caught in traps 

that were not intended for them.  

Further training also involves improving skills and cooperation in the context of 

interdisciplinary research: cooperation between biologists and veterinarians in 
particular can make a significant contribution to improving the welfare of the 

animals.43 

And so on: the application of the principle of the 3Rs in the field of research 

with wild animals, however peculiar, is nevertheless very wide and must take into 

account both the immediate and the long term effects of the research.  

In this sense, training education in the application and evaluation of the 3Rs 
principle for the professionals involved and for the members of the ethical 

 

41 See J. Lindsjö, A. Fahlman, E. Törnqvist, “Animal welfare from mouse to moose: 

implementing the principles of the 3rs in wildlife research”, Journal of Wildlife Diseases, 52 (2016), 

cit. 
42 Environmental enrichment is now a common practice in a controlled environment and represents 

the set of interventions that are implemented to provide animals with the necessary stimuli to ensure 

psychological and physiological well-being. See J. Mellen, M. S. MacPhee, "Philosophy of environmental 

enrichment: past, present, and future", Zoo Biology, 20 (2001), pp. 211-226. 
43 It is important, for example, that biologists refer to veterinary medicine to properly assess the 

consequences of methods of sedation, or marking and handling, for animals that are then released, 

or to properly plan housing conditions, or enrichment and training programs, for animals kept in 

human care. See M.R.L. Cattet, "Falling through the Cracks: Shortcomings in the collaboration 

between biologists and veterinarians and their consequences for wildlife", ILAR, 54 (2013), no. 1, 

pp. 33-40. The use of chemicals employed for sedation or suppression can also be improved and 

should be handled with care and caution, as it can interfere with other animals or, even with local 

human populations, for example, feeding on wild animals.  
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committees appointed to approve the research protocols is crucial. Unfortunately, 
an adequate training education to the knowledge and application of the principle 

of the 3Rs is missing also in the field of biomedical research in the laboratory and 

in the field of research with wild animals we can say that it is almost completely 

absent.44 Only properly trained personnel can correctly apply an ethical principle 

with such immediate practical consequences.  

 

6. CONCLUSION 

Fortunately, harming, without "good" reasons, individuals for the "good" of the 

species or considering individuals as worthless in themselves and important only 

as "parts" of a species, is increasingly under discussion within the conservationists 

community45. Researchers and other professionals involved are increasingly 

inclined to take into account both "sides of the coin".46 Both endangered species 

and individual animals, as sentient beings, have an ethical value in themselves, one 

of which is no greater than the other, but should be balanced against each other 

on a case-by-case basis.47 The application of the 3Rs Principle in research with wild 

animals is able to give voice to this inclination, promoting the need to respect both 

species and individuals.  

There were also those who proposed to extend the principle of the 3Rs directly 
to the protection of the environment and ecosystems, formulating the 

corresponding Rs.48 Replacement, Reduction and ecological Refinement: replace 

one research with another that does not damage a delicate environment or 

portions of it, taking into account the degree of resilience of that environment and 

of the species living in, choosing for example to involve in the research a species 

that has less impact on the ecosystem balance; reducing the number of 

 

44 See H.J. Curzer, M. Wallace, G. Perry, P. Muhlberger, D.Perry, “Teaching wildlife research ethics: 

A progress report”, Teaching Ethics, 11 (2011), pp. 95–112; V. Monamy, M. Gott, “Practical and ethical 

considerations for students conducting ecological research involving wildlife”, cit.  
45 See, for example, D. Ramp, M. Bekoff, "Compassion as a practical and evolved ethic for 

conservation", BioScience, 65 (2015), pp. 323-327. The virtue of compassion, considered by 

Rolston (cf. H. Rolston III, "Duties to endangered species", Bioscience, 35 (1985), cit.) as 

inadequate to deal with the conservation of biodiversity, is here taken up as crucial to overcome 

contrasts.  
46 See P.C. Paquet, C.T. Darimont, “Wildlife conservation and animal welfare: two sides of the same 

coin?”, Animal Welfare, 19 (2010), pp. 177-190; D. Fraser, “Toward a synthesis of conservation and 

animal welfare science”, Animal Welfare, 19 (2010), pp. 121–124. 
47 See M. Bekoff, D. Ramp, “Compassion in conservation: don’t be cruel to be kind”, New Scientist, 

2974 (2013), pp. 26−27. 
48 See H. J. Curzer, M.C. Wallace, G. Perry, P.J. Muhlberger, D. Perry, “The Ethics of Wildlife 

Research: A Nine R Theory”, ILAR, 54 (2013), n. 1, pp. 52-57. 
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interventions to collect data in a given environment, of the portions of the 
ecosystem involved in the research and so on; refining the techniques of data 

collection and impact on the environment involved in the research.  

Independently from its value, such proposal confirms that the Principle of the 

3Rs can be applied far beyond the traditional opposition between animal ethics 

and environmental ethics, as a tool able to assist in ethical decisions in a social and 

cultural context increasingly marked by the need to respect all animals, and not 
only the species. With a view to facilitating an active dialogue between the world of 

conservationists and those involved in ethics, but also between different "visions" 

within the community of those involved in ethics, with the aim to provide 

appropriate ethical tools to address the difficult issues that arise in daily work in 

the field, the Principle of the 3Rs, if properly considered and applied, can be of 

practical help. 

 


