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GIOVANNI BONIOLO AND GABRIELE DE ANNA

A long-standing interest in how biological evolution and ethics relate to each
other has focused on the relevance of evolutionism (and subsequent natural-
ism) to the existence and status of moral values and to the character of moral
agency. Discussions regarding the relevance of biology to ethics date back to
Aristotle, and when the concept of evolutionism first appeared, it was imme-
diately taken to have important bearings on moral thinking (Maienschein and
Ruse 1999). Yet, it was not until the end of the nineteenth century that the
interest in these issues really bloomed. More recently, the explanatory and aca-
demic success of the “new” biological sciences, such as molecular genetics,
ethology, neurobiology, and neuropsychology, opened up promising possibil-
ities for a more profound comprehension of human behavior, including nor-
matively guided agency. Moreover, current debates seem to show that only an
integrated contribution of all these sciences can shed light on human agency.
Thus, philosophers are now becoming increasingly interested in questions
such as whether and how ethics relates to our biological nature, and whether
and how aspects of human biology bear upon our social practices.

Within these debates, increasingly pressing questions concern the rele-
vance of recent developments in contemporary biological sciences in further-
ing our understanding of the relationship between evolutionism and ethics.
The problem then arises of understanding how these issues can be correctly
framed in philosophical terms. This collection of original essays offers a
cutting-edge coverage of the topic and suggests some possible answers.

An attempt to offer a philosophical framework to discuss the idea that
evolutionism may be relevant for ethics must face two problems: it should
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highlight what sort of contribution evolutionism offers to ethics; and it should
characterize precisely what ethics is, that is, what kind of behavior can be
called ethical behavior.

Concerning the first issue, there are two main sorts of contribution that
evolutionism can offer to ethics. On the one hand, evolutionarily oriented
biological sciences can be employed to develop an explanation of ethics, in
particular, an account of the reasons why ethics exists and has the features it
does. On the other hand, biological sciences can be used to offer a justifica-
tion of ethics, namely an account of the reasons why ethical statements are
normative and should be followed.

All views affirming that biological sciences have arole in explaining and/or
justifying ethics can be broadly called naturalistic. But naturalism comes in
different degrees, depending on what the contribution of sciences is claimed
to be, and on whether that contribution involves only justification, only expla-
nation, or both. For example, a weak form of naturalism sustains the idea that
science is one of the many useful sources to explain and/or justify ethics but
accepts that the latter cannot be reduced in any sense to the former. A second,
stronger form of naturalism supports the view that science can explain ethics
but cannot justify moral discourse. A third, even stronger approach maintains
that naturalism concerns the possibility that ethical normativity can be fully
explained and justified scientifically. Thus, moral discourse can be reduced
to scientific discourse, yet still preserve its colloquial autonomy.

This threefold distinction between different degrees of naturalism is not
exhaustive, because different views on the relationship between justification
and explanation can complicate the issue. For example, one may contend that,
once science has explained all the facts concerning human behavior, including
human sentiments and the sense of duty, it is impossible or unnecessary to
justify ethics. Ethical discourse will then be viewed as merely fictitious. It
seems, in this context, two different lines are possible: an extreme form of
naturalism, which sustains that moral discourse has to be eliminated; or a less
extreme form, which maintains that moral discourse cannot be renounced,
although it is merely illusory.

Let us now turn to the second problem in offering a philosophical frame-
work. What is ethics? What is the object that we hope to explain and/or
justify through biological sciences? From a scientific standpoint, ethics can
be seen as a particular sort of behavior, typically exhibited by humans, that
involves the consideration of norms. Probably the best way to frame this kind
of behavior is the multilayered account of human agency recently proposed
by Rottschaefer (1998). His model of moral behavior comprises four levels:
first, a level of minimally cognitive moral capacities, which are biologically
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and psychologically founded; second, a behavioral level, involving cogni-
tively acquired moral beliefs and desires, which give rise to moral behavior;
third, a reflexive level, concerning moral beliefs and desires about second-
level behavioral beliefs and desires, that is, moral norms; and fourth, a self-
referential reflexive level, in which a moral agent conceives of himself as a
moral agent.

Rottschaefer’s analysis suggests that human moral behavior involves two
main objects, which biological sciences should help us explain and/or justify:
the set of cognitive and emotional traits, which is needed in the four levels
and which constitutes what we could call the “human moral capacity”; and
the sets of rules or norms (to be empirically identified), which are employed
in human agency at levels three and four and which we call “ethical systems.”

This distinction further complicates the possible shades of naturalism,
because it combines with the justification-explanation distinction and gener-
ates a matrix of possibilities. Indeed, one may think that evolutionism may
explain and/or justify either the human moral capacity only, ethical systems
only, or both.

The chapters in this volume touch upon these two main issues. Chapters
in the first part deal with the justificatory and explanatory possibilities (about
ethics) of evolutionism. The second part concentrates on some methodological
aspects that are central for all attempts to explain and justify ethics. The third
part focuses on how recent findings in various biological sciences may help
explain the human moral capacity. The fourth part focuses on how recent
scientific results may contribute to the explanation of moral systems.

Most of the authors agree with a weak form of naturalism, which claims that
evolutionism fails to justify ethics, although it may explain some features of it
(which is why the third and the fourth parts are entirely devoted to the problem
of explanation). Some suggest an even weaker form of naturalism. According
to Boniolo, for example, evolutionism may explain the enabling conditions
for the human moral capacity but not ethical systems. Canali, De Anna, and
Pani, to offer another example, think that evolutionism can certainly contribute
to the explanation of some human ethically relevant cognitive capacity but
only in conjunction with other nonbiological considerations.

In the opening chapter, Michael Ruse discusses the main metaethical ques-
tion raised by evolutionary ethics: can evolutionism justify morality? He dis-
tinguishes this metaethical question from the problem of normative morality,
that is, what norms we ought to follow. He contends that normative morality
can be successfully explained by evolutionism and that this explanation is a
matter of empirical results coming from different sciences. When it comes to
justify our substantive moral norms (i.e., to point out their foundations, the
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things that make them compulsory, the reasons why we have to follow them),
the concern becomes metaethical and is a matter of philosophical (rather than
empirical) investigation. According to Ruse, on the metaethical level evolu-
tionism leads to skepticism, which entails a form of metaethical antirealism.
Evolutionism highlights that there are no foundations for our moral norms,
because they are the mere result of our evolutionarily originated moral senti-
ments. Against sociobiologists, Ruse contends that evolutionism cannot offer
a justification for normative morality, because evolution itself is not a value,
nor does it follow a direction that might be evaluatively qualified as progres-
sive. Evolution, indeed, could have taken a different direction, and we could
have ended up with different moral sentiments and, thus, with a different nor-
mative morality. Hence, there is no basis for the claim that our moral norms
have to be followed. This is not to deny the grip of normative morality on us.
The point is that this grip is the mere result of an illusion. Against traditional
twentieth-century forms of emotivism and perspectivism, though, Ruse con-
tends that the illusion concerns also the very objectivity of the contents of
moral norms. Furthermore, the illusion cannot vanish, because it depends on
moral sentiments that were entrenched in our psychology by evolution. The
resulting view is a Humean form of moral sentimentalism combined with
Darwinian evolutionism.

Giovanni Boniolo, in the second chapter, seems to take a similar stand
on the metaethical level, because he claims that moral behaviors are totally
judgment-dependent and that certain kinds of relativism must be accepted,
even if “anything goes” forms of relativism should be rejected (e.g., episte-
mological relativism must be accepted, but existential relativism should be
rejected). These views seem to recall Ruse’s contention that moral judgments
are illusory and that particular moral systems cannot be justified by evolution
(and, thus, cannot be justified at all), even if we cannot avoid being in the
grip of one of them. However, Boniolo seems to disagree with Ruse on the
hopes for an evolutionary explanation of ethics. Whereas Ruse subscribes to
his long-standing defense of a naturalistic explanation of normative ethics,
Boniolo claims that the evolutionary approach can explain the genesis of the
enabling conditions for the human moral capacity but not the diversity of
ethical systems. Ruse’s version of naturalism, thus, is rather weak. Boniolo
introduces the distinction among behavior, moral judgment on behavior, and
moral capacity (i.e., the capacity for both formulating and applying moral
judgments on behavior, and for acting accordingly). By starting from this dis-
tinction, he shows that Darwin had both a theory of the genesis of the moral
capacity and a theory of the genesis of the different moral judgments. Only
the moral capacity can be naturalized via evolutionary biology, while moral
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judgments and moral systems cannot, even if some contemporary authors
suggest such a possibility. Boniolo’s aim is to offer an explanation of moral
capacities that follows directly from Darwin’s theory of evolution and is com-
patible with a form of moral (phylo)genetic relativism. As a conclusion, he
states that moral capacities have to be considered as an accidental evolutionary
outcome that was made possible by the evolution of suitable cerebral-mental
traits. Contrariwise, the formulation and the application of moral judgments
are purely matters of human culture, which cannot be explained by biological
sciences.

Attempts to explain and/or justify ethics assume that humans (and their
behavior) can be the object of scientific considerations from an evolutionary
perspective, just as all other living beings. But can humans be considered in
this way? And, if so, to what extent? This issue is discussed in the chapters
of the second part of this volume.

Whether and to what extent humans are part of nature is discussed by
Christopher Lang, Elliott Sober, and Karen Strier. Obviously, in order to dis-
cuss the relations between biology (which offers a representation of nature)
and human beings, we must be extremely clear whether, and in which
sense, humans belong to nature. This is particularly relevant when ethics is
concerned: evolutionary explanations of ethics can be accepted only if humans
and their activities (including ethically guided behavior) are parts of nature
in a relevant sense. In developing this point, the authors distinguish between
unified and disunified explanations of human features. Unified explanations
seek to situate the traits of human beings in a causal framework that can also
explain the trait values found in nonhuman species. Disunified explanations
claim that the traits of human beings are due to causal processes that are not
at work in the rest of nature. The chapter outlines a methodology for testing
hypotheses of these two types and draws implications concerning evolutionary
psychology, adaptationism, and antiadaptationism. The suggested methodol-
ogy does not concern moral behavior exclusively but also has fundamental
consequences for evolutionary ethics, as the authors recognize.

Besides establishing in which sense human beings are part of nature, inves-
tigators must face another extremely relevant methodological aspect: what is
the real value of the comparisons between human and nonhuman animals?
Although most discussions on the evolutionary status of moral capacities and
moral systems are grounded on comparative analyses of human and nonhu-
man behaviors, are such analyses really well grounded? This topic, which is
fundamental for a better comprehension of the relations between evolution-
ism and ethics, is discussed in the chapter by the neurobiologist Aldo Fasolo.
Explanations of human cognitive capacities (including moral capacities) often
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rely on analogies with capacities of other animals. Such analogies, however,
need to meet precise methodological constraints. To what extent are humans
similar to other animals? To what extent can we apply to humans models
that we have developed for other animals? In contemporary comparative
neurobiology, homology is fundamental for any attempt to offer a neuro-
biological explanation of human behavior. Fasolo offers criteria that may
be useful in distinguishing genuine biological correspondences from loose
metaphorical representations in descriptions of human behavior proposed by
evolutionary ethicists.

With the fifth chapter, by Giovanni Boniolo and Paolo Vezzoni, we enter
the third part of the volume, which focuses on genetic and evolutionary expla-
nations of the human moral capacity. Boniolo and Vezzoni, starting from the
antireductionist claim that not everything is in our genes, argue that we cannot
overlook that something is in our genes. The problem is to understand what
that is and to what extent it can constrain our moral capacity. Therefore they
investigate in which sense, in some deviant cases, an agent’s moral capac-
ity is genetically influenced. Nevertheless, they do not support the idea that
genetics morally assesses these deviant cases: genetics does not at all offer
the grounds for any moral judgment. They conclude that even if we know,
by studying monogenic and polygenic diseases, that our genes, in particular
their deviant forms, influence our moral capacity by acting on its enabling
conditions, there is not enough scientific ground yet to state in which degree
these influences occur.

The sixth chapter, by Stefano Canali, Gabriele De Anna, and Luca Pani,
also deals with abnormalities of human behavior. The authors discuss the rele-
vance of evolutionary considerations for psychiatric diagnosis and treatment:
psychiatry cannot renounce the notion of the normal functioning of human
beings, because the very requirement of a treatment presupposes that the
situation to be treated is abnormal and needs to be normalized. However,
evolutionary considerations show that the “normal functioning” of a human
being is a notion that needs to be tailored to each individual. Generalizations
on what is a normal human being are needed, but they subsequently need
to be readjusted in light of the particular (genetic and environmental) situa-
tion of each individual. When these genetic and environmental situations are
considered, kinds of behavior that would otherwise seem pathological may
turn out to have an evolutionary significance and thus to make the individual
more apt to its environment. Therefore, evolutionary-based psychiatry can
help to determine what kinds of human behavior are normal and what kinds
are abnormal. In this way, it can help explain what the human moral capacity
is: that is, what particular cognitive and emotional trait must characterize a
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normal human being having a complete mastery of his moral agency. (In
passing, the authors also hint at a possible line to be taken if one wants to use
the notion of human function also to justify ethical behavior.) Although their
view is in a sense naturalistic, the form of naturalism suggested by the authors
is quite weak: in their view, evolutionarily based neurological and psychiatric
considerations can provide only some of the considerations that need to be
taken into account when determining what normal human behavior and the
moral capacity are. In other words, human behavior and moral capacity can
only be partly explained by evolutionary psychiatry.

The essay by Parmigiani, De Anna, Mainardi, and Palanza, the seventh
chapter of the volume, considers the contribution of ethology to the expla-
nation of ethics. The authors contend that ethological considerations clearly
show that several ethically relevant sorts of behavior do not depend entirely on
culture but have strong inherited bases. Indeed, several emotional and cogni-
tive traits, which lead to certain sorts of behavior, clearly represent a universal
human heritage and have an evident evolutionary significance, because they
follow the “selfish gene” pattern of evolution. The authors consider the cases
of infanticide and of male jealousy for females. They are so widespread among
human populations that it makes sense to speak about a “universal human
nature.” The authors, however, consider some examples of ethical systems
that do not conform to the selfish-gene pattern of evolution or prescribe the
kinds of behavior that should be expected from our emotional and cogni-
tive traits (e.g., most contemporary ethical systems claim that infanticide is
wrong). This suggests that considerations based on evolutionary ethology can
explain the origin of certain human emotional and cognitive traits but cannot
explain the origin of moral systems, which depend on culture. Although there
may be selective pressures on cultures, the evolution of moral systems does
not seem to follow the same patterns of biological evolution. In this way, the
authors confirm a conclusion already supported in other chapters included in
this collection (e.g., Boniolo’s), even if they suggest that biological evolution
and cultural evolution may constitute a continuum.

The eighth chapter, by Francisco Ayala, opens the last part of the volume.
Ayala tries to offer an account of ethics that can preserve both the not fully
naturalistic outlook of sets of norms that he previously proposed (Ayala 1995)
and the need for an evolutionary explanation of the reasons why certain sets
of norms developed. Ayala suggests that in humans there are two kinds of
heredity: the biological and the cultural. Biological inheritance is based on the
transmission of genetic information from parents to offspring, very much the
same in humans as in other sexually reproducing organisms. Cultural inher-
itance, on the other hand, is distinctively human, based on transmission of
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information through a teaching and learning process, which is, in principle,
independent of biological parentage. Cultural inheritance makes possible the
cumulative transmission of experience from generation to generation. Ayala
claims that cultural heredity is a swifter and more effective mode of adaptation
to the environment than the biological mode because it can be designed. The
advent of cultural heredity ushered in cultural evolution, which transcends
biological evolution. The chapter ascertains the causal connections between
human ethics and human biology. Ayala’s conclusions are that the proclivity
to make ethical judgments, that is, to evaluate actions as either good or evil,
is rooted in our biological nature, a necessary outcome of our exalted intelli-
gence. On the other hand, the moral codes that guide our evaluations of actions
are products of culture, including social and religious traditions. This second
conclusion contradicts evolutionists and sociobiologists who claim that the
moral good is simply that which is promoted by the process of biological evo-
lution. Ayala thus rejects strong forms of naturalism about the evolutionary
explanation of moral systems. Moral codes and, hence, our self-referential
reflexive moral understanding are the result of cultural heredity. In this way,
cultural evolutionism can hope to explain ethical systems. A justification of
ethical systems, though, is still needed.

Philip Kitcher, in the ninth chapter, offers an explanation of the emer-
gence of ethical systems based on ethological information regarding altruism
among primates and on considerations concerning the adaptive advantages
of the reinforcement of altruistic behavior. Primitive hominids probably lived
in social groups rather like those of contemporary chimpanzees and bono-
bos, groups in which fragile altruistic dispositions were often overridden and
in which peacemaking strategies were constantly needed. Kitcher suggests
that we can understand the emergence of morality in terms of an ability to
reinforce these altruistic dispositions, and that this made it possible to evolve
both larger group sizes and a richer array of cooperative projects. He explores
this suggestion in the context of what we know about human evolution and
about the moral systems that first appeared in the historical record. Altruism
is one of the most intensely discussed topics in the literature on evolutionary
ethics, to which Kitcher has already offered fundamental contributions. The
reasons for the popularity of altruism certainly lie in the fact that it is the
most obvious example of a subject that can be studied both in animal groups
and in most human moral systems. However, altruism is a difficult starting
point for evolutionary ethics, because it does not normally allow one to see a
clear and empirically supported line of development toward a full explanation
of human morality. In this respect, Kitcher’s chapter offers an original con-
tribution, in that his model of the reinforcement of altruistic dispositions
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opens up the possibility of finding a full-fledged explanation of ethical
behavior.

It is worth noting that Kitcher’s conclusions contrast with those reached
by Parmigiani et al. We then face the problem whether evolutionism can
explain ethical systems as well, or only the human moral capacity. Kitcher’s
considerations on altruism suggest the former, whereas Parmigiani et al.’s
considerations on infanticide the latter. This opens a set of questions that
this collection cannot settle, but which ethologists and philosophers should
discuss. In order to settle the dispute, we need to understand whether the
evolutionary advantage of altruism is greater than the evolutionary damage
of renouncing infanticide.

In the tenth and final chapter, Alex Rosenberg discusses some of the empir-
ical evidence already discussed by Boniolo and Vezzoni and offers an alter-
native and novel way of making a philosophical use of the relevant variation
correspondences. He suggests that comparative gene sequencing is the only
possible source of evidence that could change the interesting and imagina-
tive “just-so stories” of evolutionary game theory into a scientifically con-
firmed chronology of how cooperation, altruism, sociality, and moral conduct
evolved among humans. He argues that prospects for some illumination from
this source are not negligible, given the advances in the sequencing of ancient
DNA and comparative genomics with our chimpanzee cousins. Rosenberg’s
comprehensive chapter is an ideal conclusion for the volume, because it shows
how different sciences can be integrated in an account of the origin and nature
of most of those human capacities which are involved in moral behavior, at all
four levels of moral agency. The question still remains whether that account
not only explains but also justifies moral norms.

As a final remark, we hope that this collection of essays offers a fully com-
prehensive and up-to-date picture of the philosophical problems concerning
the relations between ethics, evolutionism, and contemporary biological sci-
ences. The collection suggests that moral discourse cannot be eliminated,
and that even a mere reduction of morality to sciences is highly problematic.
Nonetheless, it shows that scientific findings are relevant for our understand-
ing of all aspects of morality, both the issues concerning our moral capacities
associated with the lower levels of the suggested model of moral agency and
the higher levels related to our everyday understanding of moral obligations
and our moral self-conception. But there is a further, maybe more impor-
tant reason for which this collection may be useful. The present essays offer
methodological reflections on, and actual examples of, the ways in which
scientific findings can be used as evidences for a philosophical explanation of
human moral behavior. We hope that this will benefit both philosophers and
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scientists. Philosophers of all persuasions, not only naturalistically minded
philosophers, might well see that scientific findings can be usefully adopted
in their work on ethics, without the risk of introducing (potentially question-
begging) heavy naturalistic assumptions that might lead to a deflationary
conception of ethics. Scientists might notice how problematic and moot are
the philosophical bearings of their results and may appreciate what sorts of
empirical evidence is expected from their work for philosophical purposes.

Some may question the scope of the volume because most of the chapters
focus on the evolutionary explanation of ethics. The problem of justification,
indeed, seems to have been dismissed in the first two chapters on purely skep-
tical grounds. In truth, the issue of justification remains an open question, and,
although most of the authors seem to agree that evolutionism cannot justify
ethics, it cannot be prima facie excluded that nonevolutionary, nonskeptical
justifications of ethics may be coherent with the explanations advanced here.
Moreover, it may even be the case that these explanations can be employed in
some attempts of justification that do not rely on evolutionism but are natural-
istic nonetheless. For example, recent natural-law attempts to justify ethics —
such as those by Philippa Foot (2001) and Mark Murphy (2001), which rely
on facts concerning human nature as reasons for actions that may justify eth-
ical systems — may find in the explanations of human moral capacities and
ethical systems here presented important insights for the understanding of
human nature. It is our hope that these essays may also be of some interest to
those working on justificatory projects of this kind.
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