
OPINION
published: 02 April 2020

doi: 10.3389/fpsyg.2020.00403

Frontiers in Psychology | www.frontiersin.org 1 April 2020 | Volume 11 | Article 403

Edited by:

Anna M. Borghi,

Sapienza University of Rome, Italy

Reviewed by:

Aurélien Miralles,

Muséum National d’Histoire

Naturelle, France

*Correspondence:

François Criscuolo

francois.criscuolo@iphc.cnrs.fr

Specialty section:

This article was submitted to

Theoretical and Philosophical

Psychology,

a section of the journal

Frontiers in Psychology

Received: 21 January 2020

Accepted: 21 February 2020

Published: 02 April 2020

Citation:

Criscuolo F and Sueur C (2020) An

Evolutionary Point of View of Animal

Ethics. Front. Psychol. 11:403.

doi: 10.3389/fpsyg.2020.00403

An Evolutionary Point of View of
Animal Ethics

François Criscuolo 1* and Cédric Sueur 1,2,3

1Université de Strasbourg, CNRS, IPHC UMR 7178, Strasbourg, France, 2 Institut Universitaire de France, Paris, France,
3CEERE, Centre Européen d’Enseignement et de Recherche en Ethique, Université de Strasbourg, Strasbourg, France

Keywords: animal ethics, evolutionary biology, trade-offs, human-animal relationships, environmental ethics,

empathy, sentience, one health

INTRODUCTION

The observation that animals may respond to the emotional states of conspecific or even
heterospecific individuals is not new. Darwin broached the question by underlying the ability of
animals to express sympathy, i.e., the response to non-self-emotional status, even across species
barriers. More importantly, he tried to find the evolutionary origin of this animal trait, suggesting
that it evolved from the selective advantages of kinship behavior in the struggle for life (Darwin,
1872). Such a behavior corresponds, for instance, to alloparental care, which is relatively common
in mammals and birds and is now also characterized in fishes and insects (Josi et al., 2019;Wu et al.,
2020). After more than one century, the need to define what exactly non-human animals are able to
feel and—from this starting point—rethink the legal status and place of animals in human societies
is becoming increasingly necessary. This can mainly be considered as an indirect consequence
of people’s increasing awareness of the consequences of dramatic human-driven impacts on the
global climate and biodiversity, but this also holds true for the daily issues concerning animal
life and welfare. However, because assessable currencies are required to establish laws, animals
were classified into categories based on ecological (e.g., invasive species, pest, wild, and domestic),
biological (e.g., vertebrates and invertebrates), or cognitive (e.g., primates and cephalopods) traits.
This should help lawyers to define ethical rules of animal use by humans and, from that, determine
the rights of animals (Rollin, 2006; Donaldson and Kymlicka, 2011). A major issue of such an
approach to animal ethics is, however, that it remains human-centered (i.e., anthropocentrism) and
focused on human thought (i.e., anthropomorphism). Indeed, the human empathy tree appears
to be different to the phylogenetic tree, meaning that human empathy toward other organisms
is not equally distributed within the tree of life (Miralles et al., 2019). Why, for instance, are
cognitive capacities considered to be highly important in defining which animals can be used for
human benefit?Why are individual lifespans or animal culling considered to be the most important
parameters in the ethical equation? This is all because these criteria are what define us, citizens
of modern human societies, as the superiors. We project our wishes and expectations regarding
longevity, issues of euthanasia, and the death penalty onto animals.

Due to the varied cultural differences in human society, there exists a large panel of moral
intuitions, and social activism for animal rights has increased for multiple reasons (Herzog and
Golden, 2009); however, most of these keep inmind common currencies of humanmorality.While,
in Biology, an animal is defined as a heterotrophicmulticellular organism, its legislative definition is
more restricted to vertebrates or domestic animals. However, if we want to legislate animal rights in
an unbiased way, a non-anthropocentric definition of animal beings—and,more generally, all living
beings—should be established, and in biology nothing has sense out of evolution (Dobzhansky,
1973). In this article, we aimed to raise the incongruity of defining animals from a human point of
view. Indeed this point of view, while being understandable due to anthropomorphism, does not
take into account what evolution could to tell us about ethics. We have proposed an alternative
non-anthropocentric view of how thinking of animal beings from an evolutionary perspective may
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help us to redefine animal ethics. Evolutionary ethics defines
how we should behave with relation to human heterospecific
living beings by freeing us from human-based cultural or
emotional considerations. We have proposed that animal ethics
(principally based on individuals) cannot be distinguished from
environmental ethics, and evolutionary ethics may therefore
also help us to solve the paradoxical position of humankind
concerning biodiversity; we know that we are doing wrong, but,
by doing wrong, we have promoted, thus far, the survival and
propagation of our own species. Exactly what evolution actually
focuses about? Evolutionary ethics is thus also concerned with
human evolution and promotes the exit of humanity from the
evolution paradigm.

ANIMAL ETHICS FROM A HUMAN

PERSPECTIVE

Ethical Considerations
Animal ethics (animalism) usually differs from environmental
ethics (environmentalism). The first one is supposed to be
concerned with defending animals as individuals and caring
about their use and welfare. The second one defends animals
as species and their related environments. For instance,
the environmentalist school of thought would consider the
eradication of cats as an invasive species killing endemic ones
in Australia, but the animalist school of thought would not. The
two ethics are, however, becoming increasingly connected due
to the complex consequences of human activities. For instance,
recent Australian mega-fires have raised both environmental and
animal ethical issues (Nolan et al., 2020). Indeed, it is likely
that there are two main reasons that have led to the increased
demand from citizens, at least in more economically developed
countries, to change the policy defining our relationship with the
animal world. The first one is related to the fact that animals
and their ecosystems actually form a whole functional entity,
human species included. The accelerated sixth mass extinction
of the Earth’s history (Ceballos et al., 2017), related to the
domination of humans over most ecosystems, directly threatens
human civilization via its impact on ecosystems’ viability. For
scientists, the fact that biodiversity is the cornerstone of the
stability and productivity of ecosystems has been recognized
for a long time, and has become an important discipline
within the field of ecological research (Tilman, 2000). This is
not a scientific claim based on theoretical considerations or
modeling, but it results from the accumulation of experimental
and observational evidence (Bolund and Hunhammar, 1999;
Worm et al., 2006; Zhang et al., 2007). Decisionmaking regarding
protection laws have necessitated a demonstration of the
decreased biodiversity that has endangered numerous ecosystem
services, including food production, fresh water filtering, or
waste recycling, all of which are of tremendous importance for
human survival. However, because human activities are harmful
toward biodiversity but are also largely beneficial in the short
term for human society (e.g., politics supporting rapid economic
growth), there has had to be a trade-off between economics and
ecology (e.g., Varijakshapanicker et al., 2019). Thereby, the rights

of wild animals, but also those of farmed animals, have been
taken into account so far in the human-biased point of view,
and this has largely been based on the valuable societal benefits
they provide. However, animals belong to ecosystems, and they
cannot therefore be considered separately from issues of ethics.
They consequently stand at the collision point between our own
survival considerations (the most profitable and productive ways
to exploit animals) and purely ethical considerations (the limits of
our exploitation of animal resources), leading to a split between
animalism, abolitionism, and welfarism.

Fundamentals of Morality
The second reason for changing our behavior toward animals is
based on the special position humans have granted themselves in
the tree of life (which is actually an assemblage of bushes of life
and a non-directional evolutionary process) (Rokas and Carroll,
2006) as being the only species with enough cognitive capacities
to think for others. The rules established so far to decide what
can and cannot be done with animals have inevitably followed
the subjective feelings of humans, though only, of course, to a
certain extent. Bentham’s question of “can they suffer[?]” is not
human-related but “suffering-related” (Nussbaum, 2004), even if
humans also experience pain and suffering. If it is indeed “a non-
sense situation if we want to establish [all] rules of animal ethics
based on human morality concepts,” the question of “can they
suffer[?]” is not a human morality rule but a broad biological
one. This should be recognized, but the fact that it is human-
centered to give less importance to arthropods, such as manta,
spiders, ants, or bees, should also be recognized; they sacrifice
their own lives and are eaten alive for the sake of the group and
species. Such (mainly moral) concerns, for instance regarding
cruelty toward animals, were first presented in ancestral religious
texts, but the underlying reasons remain that cruel behaviors
toward animals may be extended if not punished toward human
conspecifics (Rollin, 2006). This human-centered questioning
regarding animals—including the issue of the definition of an
animal, e.g., vertebrates vs. insects and others (seeHouse, 2018)—
has prevailed, even with the recognition of animal rights in
society. For instance, the codification of animal use in the mid-
twentieth century was first restricted to non-human primates,
excluding mice and rats (despite representing >90% of the
animal models for scientific research) and farmed animals (for
obvious economic reasons, which could also be interpreted as
evolution-derived decisions to maximize human fitness). More
recently, legislation was extended to vertebrates in general (birds,
anurans, fishes, etc.) and cephalopods (Hartung, 2010). Still,
what are the bases for this discrimination between animals with
rights and others? Because being requires thinking as well as
just feeling, animals that retain some cognitive abilities can
be classified as “human-like” and can then benefit from rules
protecting them. Such animal awareness or consciousness (i.e.,
sentience, the ability of animals to be conscious of suffering)
was established by cognitive ethologists from comparative studies
of behavioral and neuroanatomy homologies between animals
and humans (Allen and Bekoff, 2007). An additional drawback
to applying human morality to animals is that animals are
amoral beings. For instance, predation, infanticide, and forced
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copulation have all coevolved with numerous animal life-history
strategies because they may promote individual fitness, which
is the driving force of species evolution. We are facing a non-
sense situation if we want to establish rules of animal ethics
based on human morality concepts. One may ask “what is
the meaning of morality from a human frame of reference”?
Humans are certainly in an unbalanced system conducting to
issues for all living beings, humans included. Even without
morality, species live in stable ecosystems through the use of
evolutionary stable strategies [ESS, (Taylor and Jonker, 1978)].
This principle of ESS is now applied to human activities without
referring to morality but with more focus on balanced systems
(He et al., 2019).

Extending Ethics to Non-animal Beings
One clear dichotomy in humans is the distinction we make
between animals and non-animals, such as plants or mushrooms.
This distinction is based on clear morphological, physiological,
and ecological traits as well as evolutionary origin but also,
for the purposes of ethics, on the capacity for suffering or of
sentience. To our knowledge, no study showed that plants are
sentient. Plants or mushrooms have no organs with which to
centralize information and create or process mental states (e.g.,
feelings) (Calvo et al., 2017; but see Pelizzon and Gagliano,
2015). However, this conceptualization of sentience as something
needing centralization of information is quite human-centered.
Even if plants and mushrooms are not capable of sentience,
they are at least capable of reception and integration of different
information sources [e.g., chemical, visual, and tactile (Trewavas,
2016; Calvo et al., 2017)]. Some recent studies have shown that
they are able to learn, react to mechanical stress, and even
communicate (Poelman et al., 2012) about this stress (Khait et al.,
2019). Of course, we do not say that a plant is akin to a vertebrate
or even an insect, but the ethical dichotomy we make between
animals and plants appears so far to be too simplistic. Again, the
evolution of the perception of humans (anthropocentrism and
anthropomorphism) may have favored this ethical dichotomy.

Human Interests in Ethics
This is certainly a very rough picture of the present debate on
animal ethics, but it appears to be in line with an issue strictly
related to humans and to human fitness (i.e., the growth rate of
the human population). In fact, by following this way of thinking,
we are trapped in an equation that has been simply resolved so far
by natural selection, which sees human fitness as paramount. This
has worked very well since the human population has never been
so large, and the quality of living conditions has also improved
exponentially over the last century. Humans care about animal
ethics once their own ethical issues are resolved. The evolution of
civilizations shows different steps in human morality; first came
the abolition of slavery, and this was followed by gender equality,
children rights, and then animal ethics. Thismeans that only once
human populations have reached an upward threshold level of
life quality may they care about the well-being of other species.
This process might be thought of in terms of fitness too, and we
may wonder whether reviving human interests in animal ethics is
not fitness-oriented due to the challenges imposed by the global

changes. For instance, when the use of biodiversity endangers
human health, animals may be better protected, such as through
the wildlife trade and animal protection policies in China, which
will likely be more regulated in light of the recent SARS or Covid-
19 spread (Bell et al., 2004; Bonilla-Aldana et al., 2020; Hemida
and Abduallah, 2020). The only limit to human fitness is imposed
by the environment, and the forthcoming consequences of global
warming will largely be deleterious for human populations
(Burke et al., 2017). Because of that, we need to get out of the
evolutionary trap of animal ethics as it is currently imposed by its
anthropocentric definition.

ANIMAL ETHICS FROM AN

EVOLUTIONARY PERSPECTIVE

Interconnected Species
We are living in a world that hosts an incredible diversity of
life forms, from invisible unicellular organisms to plants and
to huge marine vertebrates. Earth biodiversity even transports
us to old ages via the continuous discovery of incredible fossils
of all forms. Life on Earth, then, first refers to the past,
and the functioning of the current ecosystem is the result
of a rich history of co-evolution that is 3 billion years old.
This is the very first and most important fact to recognize
when trying to escape the human perspective of animal ethics.
One first consequence is that the ethics of animals is not
different from the ethics of ecosystems because all species
have evolved as interconnected entities (Thébault and Fontaine,
2010; Ulanowicz et al., 2014), and if one is granted rights, the
second automatically obtains the same rights. This might happen
directly, with animals and plants being parts of the ecosystems,
or indirectly, such as protecting a flag or umbrella species, e.g.,
the giant panda, for the protection of the all ecosystems (Shen
et al., 2020). Granting legal identity to rivers protects more
than just the rivers themselves; it also protects biodiversity,
cultures, and ethnicities (Wilson and Lee, 2019). Respect is
universal; it is not limited to our needs or feelings. Distinguishing
between animals and their environments is merely driving down
the road of domestication and will transform animals into
non-evolutionary objects.

Domestication and Ethics
From our point of view, pets are the most common
representation of non-evolutionary animal objects, being
entirely integrated into the human ecosystem and our morality
rules, and it is not surprising that they are the first animals to
be granted animal rights. Domestication is not totally aberrant
in the context of evolution because it has been beneficial both
to humans (i.e., mainly in the production of food) and to
animal species, which has succeeded in terms of diversification
(to a point, see Destoumieux-Garzón et al., 2020), survival,
reproduction, and population dynamics. One can see farming
as a human–animal symbiosis: it is good for all at the species
level. The application of evolutionary questioning to production
science actually opens up for interesting avenues of applied
research to improve the living conditions of farming animals and
better define their ability to adapt to the current environmental
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changes (Destoumieux-Garzón et al., 2020). The latter is exactly
what the current laws of animal ethics want to rule out. Reducing
animals to objects (“good” like pets or “bad” like potential human
predators or competitors) has at least two drawbacks: it favors
anthropomorphism and annihilates the reality of non-human
living beings, thereby justifying human overexploitation of
ecosystems. In addition, it intuitively places humans as the
drivers of the future evolution of animal species and strengthens
the idea that humans do not actually belong to the animal
kingdom, and all this for insufficient reasons, such as specific
evolutionary history (i.e., granting us with an exceptional
cognitive capacity).

Replacing Human Activities With

Ecosystems
In fact, trying to define and categorize animals using the
consciousness or the animal sentience argument (even through
the precautionary principle, Birch, 2017) could largely be
attributed to the self-proclamation of humans as superior
organisms. By accepting this, however, we forget that evolution
is a random process with no directionality or final objective
(of which the final objective is certainly not the creation
of Homo sapiens). Moreover, humans often try to distance
themselves from what they call nature—creating a binary
between nature and culture, urban environments and natural
ones. They do not feel belonging anymore to where they come
from. Nature is a concept, an abstraction invented by humans
that allows us to establish a distance between ourselves and
non-humans so as to better dominate them (Descola, 2019).
Replacing the human–animals/ecosystems relationship in the
context of symbiosis (i.e., equality of species in relation to
benefits) and applying it to wild species will naturally help
us to redefine but also accept the rights of animals and all
livings beings (the main right being to live freely) merely
by recognizing their role in the global functioning of the
environment we are living in. For instance, humans have
always accelerated the extinction of large animals because they
represent a threat to humans and our livestock (Haynes, 2018),
thereby favoring human and livestock population growth. The
current issue represented by the population dynamics of large
predators in modern countries is mainly discussed within the
context of the economics of livestock management. However,
we could also consider livestock as potential prey interacting
with predators and try to select for appropriate anti-predator
behaviors (Frid, 1997; Moreira-Arce et al., 2018) that may
reduce the economic costs (and, perhaps more importantly,
the bitterness of farmers) within acceptable limits. These limits
should not apply only to parts of the society that are the more
exposed to animal interactions (farmers), and ethical efforts
should concern public research, the food-processing industry,
and citizens in general.

Symbiosis Over Exploitation
Nevertheless, humans may consider themselves as a superior
species for good reason; it may help us to reassess human
fitness through the regulation of human population dynamics.
This remains the only way to reallocate environmental space to

animals and to reduce global warming, i.e., to define evolutionary
animal ethics. Adopting rules that will lead to a decrease in
the human population is a painful renunciation of our selected
inclination toward increased individual fitness. While being a
crucial step for the planet, this Malthusian theory (Chu and
Tai, 2001) remains the most difficult concept to explain to
the population because it contradicts the optimal (and so far
very successful) fitness trade-off of the human species that has
been selected over thousands of generations. As such, it is
written in our genes and holds a central place in our animal
subconsciousness. Moreover, it also politically challenges the
individual liberty of the life-history decisions of citizens. Still,
such an evolutionary puzzle, like the reproduction/longevity
trade-off (i.e., that which prevents simultaneous maximization
of both traits), has previously been resolved by our species,
as human are the only long-lived primate with high fertility
(Walker et al., 2007). Moving away from a successful life-history
strategy is a natural non-sense as well as a radical paradigm
change for the entirety of society, and for these reasons it is
likely to be a long-term objective that is incompatible with the
environmental urgency of the twenty-first century. Nevertheless,
it is up to our public authorities to launch the beginnings of
such a political message and to find short-term alternatives,
such as helping countries to define wildlife animal ethics, and
linking it with immediate economic benefits could be one
possible solution. It will be necessary to create a national index
of animal biodiversity that corresponds to an internationally
recognized economic value, each species being granted with
a specific value based on its rarity, role in the ecosystem
(including criteria for the attractiveness of ecosystems for the
sake of tourism), as well as importance for scientific research
and education. This would help to drive international policies for
environmental protection and animal rights in relation to their
economic payoffs.

CONCLUSION

Animal ethics is a fundamental question for human beings, not
because it promptly refers to animals but because it returns
humans to their original roots. Because all life on Earth is
the product of natural selection, humans are first defined by
evolutionary trade-offs related to fitness. To maximize our
survival, the environment has been anthropized, including
animal species selection and control of population dynamics.
To do this, we have also defined what animals should be.
Rather than doing this, however, and by using evolutionary
theory, we have suggested that we should make the ultimate
human step to remove ourselves from the process of natural
selection and escape the human focus on evolutionary trade-
off optimization when helping to define what animals really
are. This new evolutionary ethics thus proposes to halt the
differentiation between animal ethics and environmental ethics
and to replace human activities at the core of ecosystems. It is
also a true ethical issue that belongs to economically developed
countries in which human welfare has reached a sufficient
level so as to make room for caring about animals and the
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environment on a global scale. These are the bases of evolutionary
animal ethics.
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ethics training session for scientists given by CS at the University
of Strasbourg.

AUTHOR CONTRIBUTIONS

All authors listed have made a substantial, direct and intellectual
contribution to the work, and approved it for publication.

ACKNOWLEDGMENTS

We thank Georges Chapouthier for his comments.

REFERENCES

Allen, C., and Bekoff, M. (2007). Animal minds cognitive ethology and ethics. J.
Ethics 11, 299–317. doi: 10.1007/s10892-007-9016-5

Bell, D., Roberton, S., and Hunter, P. R. (2004). Animal origins of

SARS coronavirus: possible links with the international trade in small

carnivores. Philos. Trans. R. Soc. London Ser. B Biol. Sci. 359, 1107–1114.
doi: 10.1098/rstb.2004.1492

Birch, J. (2017). Animal sentience and the precautionary principle.Anim. Sentience
Interdiscip. J. Anim. Feeling 2:1.

Bolund, P., and Hunhammar, S. (1999). Ecosystem services in urban areas. Ecol.
Econ. 29, 293–301. doi: 10.1016/S0921-8009(99)00013-0

Bonilla-Aldana, D. K., Dhama, K., and Rodriguez-Morales, A. J. (2020). Revisiting

the one health approach in the context of COVID-19: a look into the ecology of

this emerging disease. Adv. Anim. Vet. Sci. 8, 234–237.
Burke, A., Kageyama, M., Latombe, G., Fasel, M., Vrac, M., Ramstein, G.,

et al. (2017). Risky business: the impact of climate and climate variability

on human population dynamics in Western Europe during the Last Glacial

Maximum. Quat. Sci. Rev. 164, 217–229. doi: 10.1016/j.quascirev.2017.

04.001

Calvo, P., Sahi, V. P., and Trewavas, A. (2017). Are plants sentient? Plant Cell
Environ. 40, 2858–2869. doi: 10.1111/pce.13065

Ceballos, G., Ehrlich, P. R., and Dirzo, R. (2017). Biological annihilation

via the ongoing sixth mass extinction signaled by vertebrate population

losses and declines. Proc. Natl. Acad. Sci. U.S.A. 114, E6089–E6096.

doi: 10.1073/pnas.1704949114

Chu, C. C., and Tai, C. (2001). Ecosystem resilience, specialized adaptation and

population decline: a modern Malthusian theory. J. Popul. Econ. 14, 7–19.
doi: 10.1007/s001480050157

Darwin, C. (1872). The Descent of Man and Selection in Relation to Sex. London:
D. Appleton.

Descola, P. (2019). Une Écologie des Relations. Paris: CNRS.
Destoumieux-Garzón, D., Bonnet, P., Teplitsky, C., Criscuolo, F., Henry, P. Y.,

Mazurais, D., et al. (2020). OneARK: Strengthening the Links Between Animal
Production Science and Animal Ecology. hal-02172445v3.

Dobzhansky, T. (1973). Nothing in biology makes sense except in the light of

evolution. Am. Biol. Teach. 35, 125–129. doi: 10.2307/4444260
Donaldson, S., and Kymlicka, W. (2011). Zoopolis: A Political Theory of Animal

Rights. Oxford: Oxford University Press.

Frid, A. (1997). Vigilance by female Dall’s sheep: interactions between predation

risk factors. Anim. Behav. 53, 799–808. doi: 10.1006/anbe.1996.0345
Hartung, T. (2010). Comparative analysis of the revised Directive

2010/6106/EU for the protection of laboratory animals with its predecessor

86/609/EEEEC–a t4 report. ALTEX Alternat. Anim. Exp. 27, 285–303.

doi: 10.14573/altex.2010.4.285

Haynes, G. (2018). “The evidence for human agency in the late pleistocene

megafaunal extinctions,” in The Encyclopedia of the Anthropocene, Vol. 1,
eds Dominick A. DellaSala and Michael I. Goldstein (Oxford: Elsevier),

219–226.

He, Y., He, P., Xu, F., and Shi, C. (2019). Sustainable tourism modeling: Pricing

decisions and evolutionarily stable strategies for competitive tour operators.

Tourism Econ. 25, 779–799. doi: 10.1177/1354816618806729
Hemida, M. G., and Abduallah, M. M. B. (2020). The SARS-CoV-2 outbreak from

a one health perspective. One Health 100127.

Herzog, H. A., and Golden, L. L. (2009). Moral emotions and social

activism: the case of animal rights. J. Soc. Issues 65, 485–498.

doi: 10.1111/j.1540-4560.2009.01610.x

House, J. (2018). “Are insects animals? The ethical position of insects in Dutch

vegetarian diets,” in Ethical Vegetarianism and Veganism (New York, NY:

Routledge; Taylor & Francis group), 201–212.

Josi, D., Taborsky, M., and Frommen, J. G. (2019). First field evidence for

alloparental egg care in cooperatively breeding fish. Ethology 125, 164–169.

doi: 10.1111/eth.12838

Khait, I., Lewin-Epstein, O., Sharon, R., Saban, K., Perelman, R., Boonman, A.,

et al. (2019). Plants emit informative airborne sounds under stress. bioRxiv
[Preprint]. bioRxiv: 507590. doi: 10.1101/507590

Miralles, A., Raymond, M., and Lecointre, G. (2019). Empathy and compassion

toward other species decrease with evolutionary divergence time. Sci. Rep.
9:19555. doi: 10.1038/s41598-019-56006-9

Moreira-Arce, D., Ugarte, C. S., Zorondo-Rodríguez, F., and Simonetti,

J. A. (2018). Management tools to reduce carnivore-livestock conflicts:

current gap and future challenges. Rangeland Ecol. Manage. 71, 389–394.
doi: 10.1016/j.rama.2018.02.005

Nolan, R. H., Boer, M. M., Collins, L., Resco de Dios, V., Clarke, H., Jenkins, M.,

et al. (2020). Causes and consequences of eastern Australia’s 2019–20 season of

mega-fires. Glob. Change Biol. 26, 1039–1041. doi: 10.1111/gcb.14987
Nussbaum, M. C. (2004). Mill between Aristotle & Bentham. Daedalus 133, 60–68.

doi: 10.1162/001152604323049406

Pelizzon, A., and Gagliano, M. (2015). The sentience of plants: animal rights and

rights of nature intersecting? Austl. Anim. Protect. L. J. 11, 5–11.
Poelman, E. H., Bruinsma, M., Zhu, F., Weldegergis, B. T., Boursault, A.

E., Jongema, Y., et al. (2012). Hyperparasitoids use herbivore-induced

plant volatiles to locate their parasitoid host. PLoS Biol. 10:e1001435.

doi: 10.1371/journal.pbio.1001435

Rokas, A., and Carroll, S. B. (2006). Bushes in the tree of life. PLoS Biol. 4:e352.
doi: 10.1371/journal.pbio.0040352

Rollin, B. E. (2006). The regulation of animal research and the emergence

of animal ethics: a conceptual history. Theor. Med. Bioethics 27, 285–304.

doi: 10.1007/s11017-006-9007-8

Shen, X., Li, S., McShea, W. J., Wang, D. H., Yu, J., Shi, X., et al.

(2020). Effectiveness of management zoning designed for flagship species in

protecting sympatric species. Conserv. Biol. 34, 158–167. doi: 10.1111/cobi.1
3345

Taylor, P. D., and Jonker, L. B. (1978). Evolutionary stable strategies and game

dynamics.Math. Biosci. 40, 145–156. doi: 10.1016/0025-5564(78)90077-9
Thébault, E., and Fontaine, C. (2010). Stability of ecological communities and

the architecture of mutualistic and trophic networks. Science 329, 853–856.

doi: 10.1126/science.1188321

Tilman, D. (2000). Causes, consequences and ethics of biodiversity. Nature 405,
208–211. doi: 10.1038/35012217

Trewavas, T. (2016). Plant intelligence: an overview. Bioscience 66, 542–551.

doi: 10.1093/biosci/biw048

Ulanowicz, R. E., Holt, R. D., and Barfield, M. (2014). Limits on ecosystem trophic

complexity: insights from ecological network analysis. Ecol. Lett. 17, 127–136.
doi: 10.1111/ele.12216

Varijakshapanicker, P., McKune, S., Miller, L., Hendrickx, S., Balehegn, M., Dahl,

G. E., et al. (2019). Sustainable livestock systems to improve human health,

nutrition, and economic status. Anim. Front. 9, 39–50. doi: 10.1093/af/vfz041

Frontiers in Psychology | www.frontiersin.org 5 April 2020 | Volume 11 | Article 403

https://doi.org/10.1007/s10892-007-9016-5
https://doi.org/10.1098/rstb.2004.1492
https://doi.org/10.1016/S0921-8009(99)00013-0
https://doi.org/10.1016/j.quascirev.2017.04.001
https://doi.org/10.1111/pce.13065
https://doi.org/10.1073/pnas.1704949114
https://doi.org/10.1007/s001480050157
https://doi.org/10.2307/4444260
https://doi.org/10.1006/anbe.1996.0345
https://doi.org/10.14573/altex.2010.4.285
https://doi.org/10.1177/1354816618806729
https://doi.org/10.1111/j.1540-4560.2009.01610.x
https://doi.org/10.1111/eth.12838
https://doi.org/10.1101/507590
https://doi.org/10.1038/s41598-019-56006-9
https://doi.org/10.1016/j.rama.2018.02.005
https://doi.org/10.1111/gcb.14987
https://doi.org/10.1162/001152604323049406
https://doi.org/10.1371/journal.pbio.1001435
https://doi.org/10.1371/journal.pbio.0040352
https://doi.org/10.1007/s11017-006-9007-8
https://doi.org/10.1111/cobi.13345
https://doi.org/10.1016/0025-5564(78)90077-9
https://doi.org/10.1126/science.1188321
https://doi.org/10.1038/35012217
https://doi.org/10.1093/biosci/biw048
https://doi.org/10.1111/ele.12216
https://doi.org/10.1093/af/vfz041
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Criscuolo and Sueur An Evolutionary Point of View of Animal Ethics

Walker, R. S., Gurven, M., Burger, O., and Hamilton, M. J. (2007). The

trade-off between number and size of offspring in humans and other

primates. Proc. R. Soc. B Biol. Sci. 275, 827–834. doi: 10.1098/rspb.2007.

1511

Wilson, G., and Lee, D. M. (2019). Rights of rivers enter the mainstream.

Ecol. Citizen 2, 183–187. Available online at: https://www.ecologicalcitizen.net/

article.php?t=rights-rivers-enter-mainstream

Worm, B., Barbier, E. B., Beaumont, N., Duffy, J. E., Folke, C.,

Halpern, B. S., et al. (2006). Impacts of biodiversity loss on ocean

ecosystem services. Science 314, 787–790. doi: 10.1126/science.

1132294

Wu,M.,Walser, J. C., Sun, L.-L., andKölliker,M. (2020). The geneticmechanism of

selfishness and altruism in parent-offspring coadaptation. Sci. Adv. 6:eaaw0070.
doi: 10.1126/sciadv.aaw0070

Zhang, W., Ricketts, T. H., Kremen, C., Carney, K., and Swinton, S. M. (2007).

Ecosystem services and dis-services to agriculture. Ecol. Econ. 64, 253–260.
doi: 10.1016/j.ecolecon.2007.02.024

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Copyright © 2020 Criscuolo and Sueur. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (CC BY). The use,
distribution or reproduction in other forums is permitted, provided the original
author(s) and the copyright owner(s) are credited and that the original publication
in this journal is cited, in accordance with accepted academic practice. No use,
distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Psychology | www.frontiersin.org 6 April 2020 | Volume 11 | Article 403

https://doi.org/10.1098/rspb.2007.1511
https://www.ecologicalcitizen.net/article.php?t=rights-rivers-enter-mainstream
https://www.ecologicalcitizen.net/article.php?t=rights-rivers-enter-mainstream
https://doi.org/10.1126/science.1132294
https://doi.org/10.1126/sciadv.aaw0070
https://doi.org/10.1016/j.ecolecon.2007.02.024
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

	An Evolutionary Point of View of Animal Ethics
	Introduction
	Animal Ethics From a Human Perspective
	Ethical Considerations
	Fundamentals of Morality
	Extending Ethics to Non-animal Beings
	Human Interests in Ethics

	Animal Ethics From an Evolutionary Perspective
	Interconnected Species
	Domestication and Ethics
	Replacing Human Activities With Ecosystems
	Symbiosis Over Exploitation

	Conclusion
	Author's Note
	Author Contributions
	Acknowledgments
	References


