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Human Embryos, Development of Human Specific Behavior, and Personhood:

A Biologist’s View

James T. Bradley

Auburn University

The 21" century biotechnologies of human embryonic stem cell
(hESC) use, therapeutic cloning (TC), and preimplantation bi-
opsy (PB), give fresh urgency to defining personhood. Is it
morally acceptable to destroy 5-day-old human blastocysts to
cure disease, repair injured tissue, or prevent birth defects? In
his 1486 essay “On the Dignity of Man,” Pico della Mirandola
expressed a view of human nature that can help us in our delib-
erations about personhood. Pico maintained that the capacity
Sfor moral choice-making is what distinguishes humans from
other creatures. This view suggests that our use of biotechnol-
ogy ought to respect and protect humankind's choice-making
capacity. Examination of a set of attributes necessary for
choice-making shows that it emerges gradually between 5 weeks
afier fertilization and 10 years after birth. By this analysis, blas-
tocysts cannot be persons, and hESC use, TC, and PB do not
violate personhood. Possible criticisms of this analysis are ac-
knowledged.

A diversity of ethical problems is raised by 21* century bio-
technologies like cloning, embryonic stem cell use, genetic en-
gineering, extending human life spans, and neuropharmacology.
Satisfying solutions to some of the problems will require a con-
sensus on questions about the nature of humanity and the condi-
tion of personhood. With a few exceptions, biologists I know do
not normally contemplate these issues during a normal day in
the laboratory or university classroom. Maybe this is because
solutions to such nonfigurative questions are not viewed to be
answerable by science. In the United States it may also be due in
part to an educational system that does little to encourage cross
disciplinary thinking. Whatever the reasons for the compartmen-
talized thinking in many disciplines, the time has come to apply
interdisciplinary approaches to the problems of human nature
and personhood which for centuries have been treated primarily
as the property of philosophy, art, and theology. Certainly, these
ways of knowing are essential for a holistic understanding of our
species. But the evolutionary origin of our species demands that
generative thinking about human nature and personhood also
incorporate information from the sciences including the multitu-
dinous subdisciplines within biology, psychology and anthro-
pology. After all, Homo sapiens and its 6-7 million year old
bipedal primate cousins share an ancestry with thousands of
other extant and extinct mammals whose bloodlines are linked
to the therapsids, mammalian-like reptiles that lived 220 million
years ago. Unfortunately, our thoroughly animal lineage has
frequently been underappreciated or straight-out denied by
clergy, legislators, and others whose ideas and work are influen-
tial in defining for us who we are. Now that 21* century bio-
technologies endow us with an unprecedented capacity for self-
sculpting, the need is urgent to develop balanced, realistic, and

practical approaches to discovering who we are and what we
wish to become. My aim in this essay is to apply an interdisci-
plinary approach to answering a well-defined question about the
moral status of early human embryos. The question is whether
5-day-old and earlier stage human embryos ought to be dignified
with the status of “personhood.”

I begin with a presumption about the concepts of person-
hood, dignity and moral worth. My presumption is that these
qualities are conferred upon human beings by other human be-
ings. I do not deny that a supernatural Creator may also do this,
but I do not assume it. My intent in defining personhood as a
state or trait conferred upon us by ourselves is to avoid the pit-
fall of presuming to know which Creator is preeminent in the
realm of personhood and what She/He/It had in mind when as-
signing it.

I consider the ideas presented here to be works in progress.
They are not exhaustively described or argued to tight comple-
tion. My hope is that they will convince readers of the value of
interdisciplinary approaches to difficult theoretical problems in
need of solutions with real life applications. I like to think that
my approach to and conclusions about personhood differ from
those of most theologians in that they are undogmatic and open
to criticism and correction. Similarly, I like to believe that they
differ from those of most philosophers by being comprehensible
to non-philosophers. Finally, I maintain that my approach to the
personhood question promotes respect for the diversity of views
that exist on this subject.

What I wish to say comes in six parts:
1) definitions of some key terms,
2) descriptions of three specific biotechnologies and how they
raise the issue of personhood,
3) an overview of varying criteria that have been used for identi-
fying Homo sapiens’ uniqueness among other creatures and/or
personhood for certain of its members,
4) some information on a young philosopher of the Italian Ren-
aissance, Pico della Mirandola, his view on human nature, and
how this might inform 21* century views on personhood,
5) application of Pico’s view on human nature to the personhood
problem raised by the above three biotechnologies, and
6) acknowledgment of some problems and unfinished business
for this analysis.
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Definitions

Definitions are important. In the majority of articles and
books I have read about personhood, terms like embryo, human
life, human being, and person are either undefined, used differ-
ently by different authors, or even used differently within the
same work by the same author. Also, incorrect use of the term
fetus by some writers has encouraged some to mistakenly be-
lieve that embryonic stem cells are derived from tissue of
aborted fetuses. Confusion can be avoided by beginning with
clear definitions of these terms.

Human life refers to any cell or group of cells that is alive
and possesses a functioning human genome. By this definition,
human cells of any type growing in a culture dish constitute
human life, as would an egg, a sperm, a fertilized egg, and cells,
tissues, organs, and individuals from any later stages of devel-
opment. Human cells to which one or a few genes from a dif-
ferent species have been added and functionally integrated into
the intact human genome would also constitute human life.
What proportion of an engineered genome must be human in
order for the cell to qualify as human life is an interesting ques-
tion but not germane to this discussion.

Human being designates an organism that belongs to the
species Homo sapiens. By “organism” I mean a cell or group of
cells with interdependent parts that can exist autonomously in its
environment. This definition includes individuals we may call
persons, but it may not be limited to persons. The fertilized
ovum is a human being by this definition, and so too are entities
at all stages of prenatal development, whether inside the womb
or in a glass culture dish. All living postnatal Homo sapiens are
human beings including those who are asleep, otherwise uncon-
scious, comatose (with or without life support apparatus), or
without memory. By contrast, a severed toe is not a human be-
ing, but the entity that loses an appendage remains a human
being since it constitutes an autonomous composition of interde-
pendent parts.

Human embryo and fetus both refer to prenatal human be-
ings. Embryos exist at stages of development from fertilization
through the end of organ formation which is at about 8 weeks.
Thereafter until birth the entity is called a fetus, a term that also
implies that the being is beginning to look like the adult form of
its type.

Person | reserve for human beings upon which dignity has
been conferred. One property of dignity is the right to continued
existence. It is a bit embarrassing as a biologist who recognizes
the continuity between all living things and the dynamic nature
of species to be restricting personhood to Homo sapiens, and the
problems with doing so have been clearly described (Kushe and
Singer, 1986; Tooley, 1998). My defense is to say that I do not
feel like a “speciesist” on the personhood issue and that it is
primarily for expediency in discussing the moral status of hu-
man embryos that I have made persons a subset of human beings
here.

Three Specific Biotechnologies

Recent advances in cell biology and human reproductive biology
raise the questions of what criteria are to be used for conferring
personhood and when human beings first meet these criteria.
Although not a new problem, it now needs discussion and a

practical resolution with an urgency that matches the rate of
biotechnological advances in these disciplines. This essay ad-
dresses three specific biotechnologies that make personhood an
urgent issue for very early human embryos: 1) the derivation of
human embryonic stem cells from 5-day old embryos, 2) thera-
peutic cloning, and 3) pre-implantation embryo biopsy. How
does each of these technologies bear upon the human embryo
and for what purpose?

Human Embryonic Stem Cells. In November, 1998, James
Thomson and his co-workers at the University of Wisconsin
reported having used cells from 5-day old human embryos to
establish human embryonic stem cell lines that retained the abil-
ity to differentiate into several types of adult cells and tissues.
The therapeutic potential of human embryonic stem cells for
treatment of diseases like Type I diabetes, Parkinson’s, Alz-
heimer’s, and congestive heart failure and to repair tissue dam-
aged by stroke, heart attack, or spinal cord injury was immedi-
ately recognized. Before such therapies can be performed
though, much research is needed to discover how to induce hu-
man embryonic stem cells to develop along specific pathways of
differentiation to give rise to specialized cells like neurons, car-
diac muscle cells, and insulin-producing pancreatic cells. Prior
to 1998 most Americans had never heard of embryonic stem
cells or cell lines. Now six years later the terms are much more
familiar, but my experience is that there is widespread confusion
about their meanings. Since an understanding of the origin and
basic nature is of human embryonic stem cell lines is crucial for
evaluating the argument I will present here, let us now consider
properties of 5-day-old human embryos and how Thomson and
others have created embryonic stem cell lines from them.

By 5 days after fertilization, the human embryo is at a stage
of development called the blastocyst, a group of about 150 cells
a bit smaller than the head of a pin. The blastocyst is a minia-
ture, hollow ball of cells containing a small mass of nondescript
cells, the inner cell mass, growing against the inside wall of its
hollow interior. Implantation during a normal pregnancy results
in the blastocyst becoming attached to the inner wall of the
uterus. Ultimately, cells of the single-cell layer thick wall of the
blastocyst give rise to the fetal component of the placenta, and
the inner cell mass grows into the fetus. To obtain human em-
bryonic stem cells, the inner cell mass is removed from the blas-
tocyst, placed in a glass or plastic culture dish, and its cells dis-
aggregated and grown in a nutrient-rich culture medium. Cul-
tured in the laboratory like this, the cells appear to be able to
proliferate indefinitely producing more and more cells like
themselves. The cells are then referred to as an embryonic stem
cell line, all of them being derived from a single blastocyst.
Presently about 20 lines of human embryonic stem cells are
available in the United States for federally funded research. A
presidential decree in 2001 banned production of any additional
human embryonic stem cell lines. The reasons cited were that 1)
using blastocysts in this way shows or encourages disrespect for
human life, and 2) enough stem cell lines were already available
for research. Research funded by the private sector was not af-
fected by this ban. Consider now how human blastocysts come
to be available for human embryonic stem cell research.

At in vitro fertilization (IVF) clinics, eggs are fertilized in
glass test tubes. The resulting embryos are grown to the blasto-
cyst stage outside the womb in preparation for their introduction
into a hopeful mother’s uterus for implantation. For each attempt
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at assisted reproduction by IVF, several more embryos than
needed for one implantation procedure are produced. This is to
help insure that at least 3-5 healthy appearing blastocysts are
available for implantation (all normally do not successfully im-
plant), and also to have available additional embryos should the
first implantation attempt not result in a pregnancy. Surplus
blastocysts are put into suspended animation by freezing them in
liquid nitrogen. They can then be retrieved and reanimated from
their frozen state if they are needed for additional attempts at
implantation. Tens of thousands of unused, surplus embryos are
presently in frozen storage at IVF clinics in the United States
and around the world. After a period agreed upon by the clinic
and its clients, surplus embryos are removed from storage and
discarded. The 2001 ban on producing new human embryonic
stem cell lines did not address the eventual fate of surplus blas-
tocysts stored at IVF clinics.

Therapeutic cloning. In February, 2004, South Korean re-
searchers reported the successful cloning of a human being to
the blastocyst stage and from it the derivation of a line of
hESCs. The motivation for this successful experiment was to aid
in development of a procedure called therapeutic cloning. The
experiment involved replacing the chromosome-containing nu-
cleus of a woman’s egg cell with the chromosome-containing
nucleus from a somatic (body) cell form another individual,
activating the egg cell to begin undergoing DNA replication and
cell division, allowing the embryo to develop to the blastocyst
stage, and then using the blastocyst to derive a line of human
embryonic stem cells as described above. The clinical value of
this procedure is that the resulting embryonic stem cells and any
cells derived from them are perfectly immunologically compati-
ble with the individual from which the somatic cell nucleus was
taken. Introduction of such cells into that individual for the
treatment of disease or injury would not elicit a rejection re-
sponse, so there would be no need to chemically suppress the
immune system as part of the treatment. As for normal human
embryonic stem cell research, therapeutic cloning requires the
destruction of a human blastocyst to obtain an inner cell mass
for the production of embryonic stem cells.

Pre-implantation biopsy. 1t is now possible to quickly test
for the presence of certain disease-causing genes by biopsy of an
early human embryo created in vitro. A single cell can be re-
moved from a pre-implantation stage embryo for genetic testing
without disrupting the future development of the embryo be-
cause of the great developmental plasticity of the cells during
the early stages of embryogenesis. This procedure is called pre-
implantation biopsy and is now used primarily by couples in
need of assisted reproduction by IVF. This could change though
if the expense of IVF were lowered so that it becomes a feasible
option for couples simply wishing to exert some control over the
genotype of the embryo that becomes implanted. Recently it was
reported that fetal biopsy can now detect several hundred ge-
netic diseases and other conditions that some may consider to be
handicapping, like deafness and dwarfism (Harmon, 2004). Pre-
implantation biopsy makes possible a future, widespread selec-
tion and discarding of blastocysts based on genotype, a “pre-
implantation eugenics.” Such a practice would of course be
accompanied by its own ethical issues that are not subjects of
the present discussion.

Relevant to us here is the fact that all three of these biotech-
nologies - human embryonic stem cell production, therapeutic

cloning, and pre-implantation biopsy - bring up the question, “Is
the blastocyst a person?” Therefore, let us consider next what
characters might warrant the conferring of personhood status
upon certain human beings.

Criteria for Human Uniqueness
and Personhood

Since “person” has been defined here as a subset of Homo
sapiens, surveying approaches and criteria that have been used
to identify what makes us different from other animals, perhaps
deserving of some special dignity, is of value in the attempt to
discern when a human being meets the criteria for personhood.
Finding more than 30 criteria for human uniqueness mentioned
by authors from diverse disciplines, I examined the list to see if
it might be systematized in some way. I found that each of the
putatively human-specific traits could be classified under one of
three approaches primarily used to identify it: evolutionary,
comparative, or pre-suppositional.

The evolutionary approach considers biological/anatomical
(material) and/or behavioral (activity) traits that appear to dis-
tinguish human ancestors in the hominid line from non-hominid
primates. Among the biological/anatomical traits identified by
this approach are bipedalism, cranial capacity, dentition, an
opposable thumb, a lowered larynx, a developed Broca’s area of
the brain, the presence of a frameshift mutation in the MYH 16
(myosin heavy chain type 16) gene, and the structure of the
ASPM (abnormal spindle-like microcephaly) associated gene.
The last two of these are especially interesting applications of
molecular/cellular biological studies to problems in human evo-
lution and offer possible explanations for Homo sapiens’ large
and complex cerebral cortex.

Hansell Stedman and his coworkers at the University of
Pennsylvania have reported evidence that a muscle protein local-
ized exclusively to the jaw muscle of primates was inactivated
by a mutation occurring in the hominid line about 2.4 million
years ago, just shortly before a dramatic increase in the cranial
capacity of Homo erectus that occurred about 2 million years
ago. Stedman hypothesizes that inactivation of this gene resulted
in a sudden and dramatic decrease in jaw muscle mass, relieving
powerful forces that had been exerted on the brain case at the
muscle insertion points. With less force on the brain case, the
way may have been opened for the evolution of a larger, more
gracile cranium whose increased volume became filled by cere-
bral cortex material. This finding is of special interest since a
consensus has developed that certain behavioral traits associated
with humanness have as their basis a species-specific develop-
ment and functioning of the cerebral cortex.

Bruce Lahn and his colleagues at the University of Chicago
have reported what one journalist has proclaimed as “the gene
that made us human™ (Evans et al., 2003; Zorich, 2004). The
ASPM (abnormal spindle-like microcephaly associated) gene,
when mutated in humans, results in microcephaly, a condition
characterized by an abnormally small cerebral cortex (Bond et
al., 2002; 2003). The gene is also present in other primates and
non-primate mammals, but in humans the specific structure of
the gene seems to have been under selective pressure to produce
a protein whose function results in a human sized cerebral cortex
(Evans, et al., 2003). Although the specific action of the protein
product of the human ASPM gene is not fully understood, the
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function and locality of expression of homologous genes in de-
veloping Drosophila and mice has led to the suggestion that is
may be involved in regulating prenatal cell division in the de-
veloping cerebral cortex (Evans et al., 2003).

Among the behavioral traits that an evolutionary approach
has identified for humanness are tool use/making, fire
use/building, foresight, speech, language, culture, a “killer”
instinct, cooperation within social groups, religion, art, and al-
truism. Whether each of these is a uniquely human trait is con-
troversial, but a discussion of those arguments is not necessary
unless one of the ambiguous criteria like tool use or language is
selected as a definitive marker for personhood. Since I do not do
that, we can move on to the other two approaches.

The comparative approach focuses on differences between
modern humans and other contemporary species. Within this
approach I categorize traits as being either biological, behav-
joral, or metaphysical in nature.

Modern cell biology has also made a contribution here. That
the cellular basis for humanity’s uniqueness may have been
found is implied by the title of a lead article appearing in the
New York Times’ Science Times, “Humanity? Maybe It’s in the
Wiring” (Blakeslee, 2003). The article reports the finding by
John Allman and his colleagues at the California Institute of
Technology that giant, cigar-shaped neurons called spindle cells
occurring primarily in the right frontoinsular cortex may be
responsible for processing information used to respond to com-
plex, socially emotional situations associated with feelings like
romance, deception, and embarrassment. Humans have 5-40
times as many of these cells than do the living great apes, the
the only other species known to possess spindle cells (Allman, et
al., 2003).

Behavioral based traits considered by some to place us apart
from other contemporary animals include the ability to empa-
thize or “othermindedness,” our possession of non-momentary
interests, emotion, art, a capacity for beliefs or propositional
attitudes, intentionality, an awareness that we are subjects of
mental states, problem-solving ability, or a moral sense (Doran,
1989).

Due to their abstruseness, I have placed two human distin-
guishing traits in the metaphysical category. The first of these is
ensoulment in the sense as first proposed by Aristotle. Although
one now rarely sees Aristotle cited in the context of human soul
acquisition, I mention his ideas here because of the great influ-
ence they had on later Christian thinking. Aristotle proposed that
during early development, humans sequentially acquire three
types of souls, a vegetative soul which makes us alive, a sensi-
tive soul which allows for animal-like sentience, and a rational
soul which makes us human. Aristotle believed that the rational
soul appeared in the fetus at about 40 days after conception. For
Aristotle, who of course did not know about eggs and sperm,
conception was the time at which the semen encounters men-
strual blood, thereby imparting life to it. As it turns out, were
this event actually to occur, its timing would not be far off from
the moment of coalescence of the genomes of male and female
gametes into one zygote nucleus, the marker now used by biolo-
gists for “fertilization.” The second abstruse, human-defining
trait is consciousness. It is difficult to find clear and concise
definitions of what is meant by human consciousness as distinct
from animal consciousness, but it is sometimes described as
having a sense of self with an existence moving through time

and an interest in the continuation of that existence (Kuhse and
Singer, 1986; Tooley, 1983).

With the presuppositional approach it is presumed at the
start that humans are deserving of dignity and that this assump-
tion requires no justification. The questions then become,
“When during development does this dignity kick in, and once
conferred, can it be lost?” Criteria for dignified humanness that
I view as presuppositional include theologically based ensoul-
ment, individuation, the onset of electroencephalogram (EEG)
detected brain waves, viability, and birth.

Regarding ensoulment, it is interesting to note that in the
13" century, St. Thomas Aquinas concurred with Aristotle that
ensoulment occurred at 40 days of development, but only for
male fetuses. Strangely, Aquinas believed ensoulment of fe-
males was delayed until 90 days after conception. Presently, the
official Vatican position is that all human embryos from concep-
tion onward ought to be treated as though they have been en-
souled by God and possess full moral status.

Individuation is a developmental event marking the point
beyond which one and only one individual can result from sub-
sequent embryogenesis and fetal development. This event occurs
at the so-called primitive streak stage of development about 14
days after fertilization, the point beyond which the embryo can
no longer spontaneously split to form identical twins. Salesian
priest, theologian, and philosopher, Norman M. Ford, has sug-
gested that the embryo be given full moral status at the primitive
streak stage because of the phenomenon of individuation (Ford,
1988).

Viability is the criterion for personhood cited in the 1973
U.S. Supreme Court decision in the Roe vs. Wade case and is set
at the end of the second trimester of pregnancy. Coincidently,
this is also a time marked by adult-like patterns of EEG activity
(Morowitz and Trefil, 1992) and a dramatic increase in the rate
of synapse formation between neurons of the cerebral cortex
(Purpura, 1975; Rakic et al., 1986).

The above listing contains only some of the bewildering
array of criteria that have been suggested for marks of human
uniqueness or claiming special moral status for human beings
among other living creatures. Examining this list with the issue
of personhood raised by modem biotechnologies in mind, I
found it difficult to commit to any one or even a cluster of the
criteria as a satisfying marker for personhood. Many are no
longer considered human-specific, and others have become so
controversial as to preclude reasonable hope for their consensual
international acceptance. It was then that I thought of an essay
that my colleagues and I have assigned for many years to our
students in an interdisciplinary history course. The essay is titled
Oration on the Dignity of Man. 1t was written by a 23-year-old
philosopher of the Italian Renaissance named Giovanni Pico. He
is better known as Pico della Mirandola because of his northern
Italian village of origin, Mirandola.

Pico della Mirandola (1463-1494)

Pico’s view of human nature can be very useful to us today
as we move into the uncertain ethical world of 21* century bio-
technology. In fact, it is the essence of human nature that Pico
describes in his Oration, our capacity for choice-making, that 1
propose using as a basis for personhood when faced with certain
dilemmas about the ethical use of modern biotechnologies.
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It is legitimate to ask why I chose Pico as an authority on
human nature rather than one of a score of other philosophers
who have written since Pico on the question of human nature
and personhood. Primarily, I chose Pico because his view
emerges from a diligent and respectful study of virtually all of
the philosophical, theological, literary, and mystical traditions of
humankind knowable to him. It is inclusive thinking like this
that is needed if we are to reach a consensus about how to be-
have in today’s biotechnological world.

How Pico came to write his famous essay is an interesting
story. He was obsessed with understanding the diverse paths
humankind has taken toward wisdom and self-understanding. As
a teenager, he began arming himself with the tools needed to
gain such understanding. These included a reading knowledge of
Greek, Latin, Hebrew, Arabic, and Aramaic, and facility with
canon law. He used these tools to teach himself about the pagan
philosophies of ancient Greece and Rome, Neoplatonism, the
writings of the Greek and Latin Church fathers, 13" and 14"
century scholasticism, Averroism, the Hermetic and Orphic
texts, and Jewish philosophy, theology, science, and mysticism.

His lifelong project was to identify the threads of truth
coursing through each of the world’s diverse traditions and to
weave these into a unified synthesis of human insight and wis-
dom spanning two millennia and representing all of the religious
and philosophical thought known to the West. His ultimate
objective was to foster peace between the world’s traditions by
reconciling their insights, one with another.

The major outcome of these studies was the formulation of
900 theses (Farmer, 2003) which Pico proposed to defend in
Rome during the winter of 1486-1487 against any and all phi-
losophers, theologians, or other scholars willing to debate them.
Leaving few scholarly disciplines untouched, the subjects repre-
sented by the propositions included metaphysics, moral philoso-
phy, astrology, physics, numerology, theology, magic, episte-
mology, physiology, and several others. This extraordinary de-
bate was to be held before the college of cardinals with Pope
Innocent VIII presiding as judge. Although the debate never
took place, the reason being another story in itself, Pico did
prepare a speech to open the debate. It is that speech that we
now know as the essay, Oration on the Dignity of Man (Pico,
1486). In Pico’s Oration is this famous paragraph that states his
view on human nature. In it God is speaking to Adam in the
Garden of Eden, explaining to him how he differs from all other
creatures.

We have given to thee, Adam, no fixed seat, no form of thy own, no
gift peculiarly thine, that thou mayest feel as thine own, have as
thine own, possess as thine own the seat, the form, the gifis which
thou thyself shall desire. A limited nature in other creatures is con-
fined within the laws written down by Us. In conformity with thy free
Jjudgment, in whose hands I have placed thee, thou art confined by
no bounds; and thou wilt fix limits of nature for thyself...Neither
heavenly nor earthly, neither mortal nor immortal have We made
thee. Thou, like a judge appointed for being honorable, art the
molder and maker of thyself; thou mayest sculpt thyself into what-
ever shape thou dost prefer. Thou canst grow downward into the
lower natures which are brutes. Thou canst again grow upward
from thy soul’s reason into the higher natures which are divine.
(Translation by Charles Glenn Wallis)

Here we have a Renaissance humanist and world philosopher
promoting the notion that humans are co-creators of themselves.
There is little doubt that Pico had the Christian God in mind as
the other artisan in co-creation. But, in my view, whether God or
natural selection is placed as the co-creator opposite humankind
in its own creation is not what is important in Pico's thought.
What is important is that we recognize ourselves as equal, if not
major, partners in co-creation. Both the species and each indi-
vidual have been endowed with a capacity for choice-making-
the former some 100,000 years ago, and the later fairly early in
life. How we use that capacity to sculpt ourselves as a species
and as individuals is up to us. That is what Pico is telling us.
And just what kind of choices does Pico have in mind when
proposing that choice-making distinguishes us from all other
creatures? I feel confident that it is not the kind of choice a
humming bird makes when it visits red flowers and not white
flowers, or the “decision™ of a Baltimore oriole to nest in the
high branches of an oak rather than on the ground. Those are
instinctual acts, “confined within the laws written down by Us,”
and not really choices at all. The human-specific choices attrib-
uted to Adam by Pico are moral choices derived from “thy
soul’s reason.” These are behavioral choices we make that ef-
fect, among other things, our own and others’ quality of life and
the stability and beauty of the planet itself.

From Pico’s view that a capacity for choice-making is at the
core of human nature, I derive the following principle: Our use
of biotechnology ought to respect and protect the choice-making
capacity of human beings and of humankind. How can this prin-
ciple be applied to the issue of the moral status of the human
blastocyst, the problem at hand for each of the three biotechnol-
ogies described at the beginning of this essay?

Applying the Pico Principle
to 21™ Century Biotechnologies

Acceptance of the capacity for choice-making as a useful crite-
rion for personhood requires asking what attributes a human
being must acquire in order to possess a choice-making capacity.
To answer that question, I suggest the following abilities as
necessary components of a moral choice-making capacity: 1)
gathering sensory data, 2) storing those data, 3) selectively re-
trieving data, 4) analyzing data to imagine outcomes for various
paths of action, and 5) applying reason, emotion, and empathy to
choose the desired outcome.

When does this constellation of capacities develop? One
thing that can be said with certainty is that all of these abilities
do not develop at once. In fact, based on current information
from the disciplines of human developmental biology and psy-
chology, it appears that the biological hardware necessary for
having at least a capacity to exercise these five abilities at some
point in time is assembled during a period beginning at about 5
weeks after conception and extending for about 10 years into
postnatal development. For example, sensory neurons from the
olfactory apparatus first establish synapses in the developing
brain at 5 weeks into prenatal development (Larsen, 2001),
marking the first establishment of the hardware required for
gathering some sensory data. Spindle cells of the prefrontal cor-
tex implicated in data storage and retrieval begin appearing at
about 4 months into development, and the proliferation of cells
that form the cerebral cortex also begins at about this time, pre-
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sumably under the control of ASPM gene activity. Data analysis
requires communication between neurons in the cerebral cortex,
and the intra-cortical synapses needed to mediate this are form-
ing at an exponential rate between weeks 25 and 32 of prenatal
development (Morowitz & Trefil, 1992). A fully functional
brain requires that its nerve axons be myelinated. Myelination
begins during the second trimester of prenatal development,
occurs at its most rapid rate after birth, and is not completed
until the child is about 10 years old (Morowitz & Trefil, 1992).
Awareness that one has a future is needed in order to apply fore-
sight to the decision-making process, and that awareness is
thought not to begin until about two years after birth. “Other-
mindedness,” or the capacity for empathy occurs even later dur-
ing the 3™ of 4" year of postnatal life.

So, if a capacity for choice-making is taken as a useful crite-
rion for personhood, and if that capacity emerges gradually be-
tween 5 weeks of prenatal development and 10 years of postna-
tal life, what can be concluded about personhood and the moral
status of the human embryo? 1 offer the following: 1) at the
least, a nascent choice-making capacity is required for confer-
ring personhood on a human being, and 2) prior to 5 weeks of
development, the embryo cannot qualify for personhood.

These conclusions may appear very minimal and of ques-
tionable value since they do not specify a beginning point for
personhood; however, in the context of the three biotechnologies
described earlier, they are very useful. They allow a decision to
be made about the moral status of the human blastocyst and
therefore about the ethical status of stem cell research, therapeu-
tic cloning, and pre-implantation biopsy. Since not even a nas-
cent choice-making capacity is present prior to 5 weeks of pre-
natal life, the use of the 5-day old blastocyst in these technolo-
gies does not violate the dignity of personhood.

This is not to say that other ethical issues are unimportant.
Indeed, many other ethical issues associated with these biotech-
nologies would remain to be resolved even if a consensus could
be reached on the personhood issue. What should be the source
of blastocysts for research? Of eggs for therapeutic cloning?
Who shall benefit the most from the development of these tech-
nologies into actual clinical procedures? What will be the cost
for bringing the technologies into the clinic? Can the cost be
justified when millions of persons worldwide experience mal-
nourishment and starvation and when three children die each
minute from malaria, all under circumstances that could benefit
from monies applied to research and other activities aimed at
improving the human condition? Still, if the present analysis
helps to resolve the personhood problem for early embryos,
emotional and intellectual energies may be freed to devote to
addressing these additional issues. Finally, although my analysis
of personhood and the moral status of the human embryo are
vulnerable to criticisms which space prevents me from address-
ing here, I must nevertheless acknowledge their existence.

Problems Remaining to be Addressed

Three problems that need addressing in order to undergird the
value of this analysis of personhood for human embryos are 1)
the so-called “is-ought™ dichotomy and the associated “natural-
istic fallacy,” 2) the question of free will for human activity, and
3) the pitfalls of arguing for personhood on the basis of potenti-
ality.

The “is-ought” dichotomy, the formulation of which is usu-
ally credited to David Hume, asserts that it is not possible to
logically derive a statement of moral obligation from an empiri-
cal observation about nature. Those who claim otherwise are
often accused of a failure of logic called the naturalistic fallacy.
The “is” of this dichotomy for the present analysis is that
choice-making is identified as a species-specific marker for
human nature. The “ought” is the claim that the choice-making
trait should be protected, honored, and preserved. In other
words, just because humans are moral choice-makers, why does
it follow that this is a trait to be preserved and that beings pos-
sessing it deserve the dignity of personhood and continued exis-
tence? This question needs answering.

Obviously, placing high value on human choice-making
capacity presumes the existence of free will for the ultimate
expression of that capacity. Therefore, arguments for a strongly
deterministic universe and genetic determinism must be ad-
dressed for “choice-making™ to be taken seriously as a human
trait that ought to be protected and preserved.

Finally, by identifying the acquisition of moral “choice-
making capacity” as a developmental process occurring over
more than 10 years, I leave myself open to the criticism that an
argument for conferring personhood on human beings younger
than 10 years old must be an argument from potential. The pit-
falls of an argument based on potentiality have been described
by English bioethicist, John Harris (1998), who points out the
absurdities to which this argument leads. Thus, not only would
the single-celled conceptus be a person, but so too the unfertil-
ized egg which may be stimulated to develop parthenogeneti-
cally, and also virtually any one of our body cells in the hands of
an adept cloning biotechnician. Although I have not concluded
when personhood ought to be conferred, only when it is not
present, I admit to an unwillingness to say that a 9-year-old child
(or even a newly born infant) is not a person. This may mean
that one or more incipient levels of personhood and their moral
status may need to be defined for human beings within the 10-
plus year long period of development for choice-making capac-
ity. The same applies to the end period of life when choice-
making components may be /ost gradually over an extended
period of time.

To conclude, I turn to another familiar figure of the Italian
Renaissance, Michelangelo Buonarroti (1475-1564), and his
masterpiece The David now standing in the Academy in Flor-
ence, Italy. In a PBS film on Florence and the Renaissance, Bill
Moyers had this to say about The David and the legacy of "
century humankind’s decision to grasp control of its own fate:

The heroic ideal of David was the ultimate expression of Flor-
entine optimism - their belief in the divinity of the human be-
ing. Created in the image of God, now Man was creating im-
ages of himself. Contained in the marble was the mirror of the
soul. We needed only to free it as Michelangelo had liberated
David from the block. But what does it bring, this gift of free-
dom? Certainly the ability to dream and the power to achieve.
But perhaps, as Michelangelo had seen, it also leaves us stand-
ing alone - to make and face our fate.
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A Conceptual Analysis of Selectionism: Part I
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A. Introduction
Overview

Many behavior analysts have noted similarities or parallels
between Darwinian natural selection in biological evolution and
selection by consequences in the ontogenetic evolution of behav-
ior and in cultural evolution. Examples, in alphabetical order,
are Alessi (1992), Delprato and Midgley (1992), Donahoe
(2003), Glenn (2003), Glenn, Ellis, and Greenspoon (1992),
Palmer and Donahoe (1992), and Skinner (1974, chap. 3).
Some of them have interpreted the similarities or parallels as
arising from a common underlying philosophy they call "selec-
tionism,"” but 1 give a different interpretation in this paper.
Briefly, my interpretation is that, first, biological, behavioral,
and cultural selectionism are theories rather than philosophies;
second, these theories are similar in many ways because each of
them is consistent with the world view (Pepper,1942) called
contextualism; and third, the theories refer to different empirical
domains, and therefore the relations among them are analogi-
cal, or metaphorical, rather than literal. Another preliminary
point is that due to space limitation, I will not analyze cultural
selectionism at all and will not give complete analyses of natural
selection and behavioral selection by consequences. Also, I will
say very little about respondent conditioning, even though John
Donahoe's “unified reinforcement theory” implies that many of
the same things could be said about both kinds of conditioning
(Donahoe, 2003, and references he cited). Finally, and again
because of space limitation, 1 have divided the paper into two
parts that are about equally long and that are published sepa-
rately.

Modeling

The easiest way to show how the biological and behavioral theo-
ries are similar and different is to use one of them as a meta-
phorical model of the other. A model is generally not useful
unless its domain has already been worked out better than the
domain being modeled. Therefore, I will use the biological
theory as the model, not to imply that the behavioral domain is
reducible to the biological domain, but because the biological
theory is more detailed and has more widespread empirical
grounding than the behavioral theory. The theories are actually
related only by analogies, not by homologies.

Another point about modeling is that the model and the
modeled refer to different empirical domains and therefore not
every feature of the model has an analogy in the modeled. Spe-
cifically, models usually include (a) features that are matched to
features of the domain being modeled, (b) features that need not
be matched but perhaps can be, and (c) features that must not be
matched. Hesse (1966, p. 8) called these sets of features (a) the
"positive analogy," (b) the "neutral analogy," and (c) the "nega-
tive analogy." The point is that models can be useful even if

completely exhaustive mapping is not possible. Another point is
that models are likely to be more useful, the more the positive
analogy; more deployable, the more the neutral analogy that can
be transformed into positive analogy; and more misleading, the
more the negative analogy. A final point is that ignoring the
neutral analogy is not the same as what Husserl called bracket-
ing, or disconnecting (1913/1931, Sections 31-32, pp. 107-111).
These terms mean that a domain, a thesis, a feature, or whatever,
is accepted as valid but is barred from consideration both in
itself and in its ramifications. This was the stance taken by clas-
sical stimulus-response learning theorists when they ignored
mental behaviors on the argument that they could not deal scien-
tifically with these behaviors until the laws of simple learning
had been worked out.

B. Natural Selection in Biological Evolution
Overview of Modern Darwinian Theory

The basic premise in modern Darwinian theory is that individu-
als live, compete, reproduce, and die (Gould, 2002, p. 620). The
competition is for environmental resources that are required for
survival, or for obtaining mates, or for increasing the number of
offspring that survive, and so forth; but in all cases some indi-
viduals may have an advantage in the competition because of
inheritable variations in their physical structures or in the func-
tioning of their physical structures. No matter how tiny the ad-
vantage, these individuals produce more offspring that survive
and therefore contribute more of their genes to the next genera-
tion than individuals that do not have the advantageous struc-
tures or functions. This is the essence of natural selection; but it
can be analyzed into 15 principles that are relevant in this paper.
They are listed below as an advance organizer. Principles 1
through 6 are discussed in this part of the paper and Principles 7
through 15 are discussed in Part II. In the discussions, I also
indicate analogues in behavioral selection by consequences and,
sometimes, the whole field of behavior analysis.

Fifteen Principles of Natural Selection

1. Both necessity and chance affect natural selection, and there-
fore also affect evolution.

2. The unit in natural selection is the individual organism.

3. Competition occurs because environmental resources are
limited.

4. Natural selection is selection of the fittest.

5. In the strict Darwinian sense, "the fittest" means producing
the most offspring.

6. Adaptation underlies fitness.

7. Natural selection is an outcome rather than a force or process.
8. The environment causes and controls natural selection.

9. Natural selection requires that variations occur.
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10. Natural selection requires that some variations have an ad-
vantage in the competition.

11. Natural selection requires that the advantageous variations
are inheritable.

12. Variations can occur at any age of an individual, and if
some variations are advantageous, they can be selected unless
their later effects are disadvantageous.

13. Evolution is gradual and slow.

14. Natural selection can be positive or negative.

15. The losers of the competition eventually die out, but they
can leave a legacy.

C. Discussion of First Six Darwinian Principles

1. Natural Selection and Evolution Involve Both
Necessity and Chance

a. The Darwinian principle. Gould (2002, p. 1333) re-
jected "quantified predictability" as the benchmark of science
because its use classifies natural history, including Darwinism,
as an inferior science, and this classification is incorrect because
natural history is actually a different science rather than an infe-
rior one. It is different because it is based on historical explana-
tion and gives true chance a role, not only with respect to ran-
dom assortment of parental genes to offspring and random muta-
tions of genes, but also with respect to random assortment of
environmental variations to individual organisms. Mayr (2001,
pp. 119-120, 141, 281) had the same view, accepting chance
causality but also saying that characteristics of remote ancestors
can sometimes be predicted from characteristics of present spe-
cies, and the predictions are sometimes confirmed in the fossil
record (p. 25).

Another point is that although Gould said that evolutionary
change can potentially be in any direction, Darwin (1896, Vol.
1, pp. 106-107) said that some directions which might have been
favorable might be unavailable for natural selection because the
individuals that could have begun a particular direction, chance
not to survive. Chance has not only this eliminative role but
also a positive role, in the production of variations. For exam-
ple, chance variations in environmental conditions can lead to
variations in phenotypes, some of which are advantageous and
will be promoted in natural selection and others of which are
disadvantageous and will be eliminated.

In the mechanistic and organismic world views that Pepper
(1942) described, chance is a name given to antecedent causes
that are unknown; but in the contextualistic world view, chance
can be a true cause. In this respect, and many others that I do
not discuss herein, Darwinism is consistent with contextualism.

b. Analogue in selection by consequences. Analogously,
both chance and necessity affect behavioral selection by conse-
quences and therefore also behavioral ontogeny. For example,
Skinner (1974, pp. 113-115) gave chance a role in "creativity"
and response selection; and the research literature on selection
by consequences includes many instances of successful predic-
tion. In these respects, and many others, behavior analysis and
selection by consequences are consistent with contextualism
(e.g., see chapters in Hayes, Barnes-Holmes, & Roche, 2001;
Hayes, Hayes, Reese, & Sarbin, 1993). However, the predic-
tions that Mayr mentioned are actually postdictions, and the
analogue in behavior analysis--etiology--is often ignored, espe-

cially in behavior therapy. This analogy is neutral rather than
negative; therefore, it may indicate a fruitful line of behavioral
research.

2. Individual Organism Is Unit of Selection

a. The Darwinian principle. In mainstream modern Dar-
winism, the thing that is directly selected in natural selection is
the individual organism. It is not any aggregation of organisms-
-not a group, a tribe, a species, a genus, or any other kind of
aggregation. This point is clarified by noting that aggregations
cannot interact with the environment except in a metaphorical
sense. A mob as such does not do anything; the individuals in
the mob do things. The unit of selection is also not any part of
the individual organism--not a gene, DNA, a polypeptide, an
organ, a trait, or any other part. This point is clarified by a dis-
tinction made between "selection of" and "selection for" (Mayr,
2001, p. 126; 2004). Mayr (2001) gave sickle cell anemia as an
example: The underlying gene is recessive and therefore the
disorder appears in recessive homozygotes, but in heterozygotes
the phenotype that is expressed protects against malaria. There-
fore, in malarial regions, the processes underlying natural selec-
tion result directly in selection of individuals whose genotype
includes the relevant gene, and they result indirectly in selection
for the sickle cell gene.

Darwin sometimes talked about competition between races
within a species (e.g., 1896, Vol. 1, pp. 92-93), but he specified
that the competitors are the individual "organic beings" (p. 94).
Dobzhansky (1951, p. 77), Lewontin (2000, p. 76), and Mayr
(2001, pp. 126-128) also said that the individual organism is the
unit of selection; but others have said that the gene is the unit.
Gould (2002, p. 615) rejected conceptions of the gene as the
unit, arguing that the causal agent and unit of selection is an
"interactor," which must be an individual, and that genes are
"replicators" rather than interactors.

Gould argued that the individuals that are interactors are not
necessarily individual organisms, but can also be aggregations
of individual organisms, such as groups, species, or genuses (p.
624, chap. 8), and Darwin himself sometimes referred to group
selection (Gould, pp. 133-136). However, Darwin considered
group selection to be an unattractive hypothesis and sought ex-
planations in terms of selection at the level of the individual
organism (Gould, pp. 129-132). As Gould put it, Darwin be-
lieved that "Nature knows no explicit principle of higher-level
order" (p. 132), and although Gould argued for selection at
higher levels, ranging from groups to clades, he acknowledged
that selection at these levels is only a metaphor (p. 716). (A
clade is a group of units, such as a group of species, that evolved
from a common ancestor.)

A problem for the principle under consideration is how to
explain the fact that cross-species mating usually produces ster-
ile offspring. If selection occurred at the species level, the ex-
planation could be that negative selection against producing
fertile offspring prevents the emergence of a new cross-species
source of competition. If selection occurs only at the level of
the individual organism, the explanation is that cross-species
sterility emerged not because it was selected but because it was
a by-product of other, directly selected phenotypic differences
between species, such as differences in the reproductive struc-
tures and functioning (see Sun, Ting, & Wu, 2004).
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b. Analogues in selection by consequences. The analogous
unit of selection in selection by consequences is a concrete be-
havior that instantiates a particular operant. This analogy has
several implications. Glenn et al. (1992) showed that the oper-
ant is analogous to the species; but as Skinner (1953, pp. 91-95)
said, concrete behaviors can be consequated but operants them-
selves cannot. The concrete behaviors are variable--in topogra-
phy, for example--and the only property they have in common
may be that they affect the environment in the same way.
Therefore, the reinforcement history of an operant is dispersed
across the reinforcement histories of a number of physically
different behaviors, just as the evolutionary history of a species
is dispersed across the evolutionary histories of a number of
physically different individual organisms.

Glenn et al. and other behavior analysts such as Donahoe
and colleagues (Donahoe, 2003; Palmer & Donahoe, 1992) en-
dorsed a distinction by Emst Mayr between the concept of a
class in essentialist thinking and the concept of a taxon in popu-
lation thinking, which respectively characterize the creationist
versus Darwinian theories of evolution. Glenn et al. quoted
Mayr's saying that "A taxon is a concrete zoological or botanical
object" (Glenn et al., 1992, p. 1334, citing Mayr, 1982, p. 253).
Actually, though, a taxon is not a concrete object of any kind. If
it were concrete, I could see it somewhere other than as a word
on a piece of paper. A taxon such as a species or an operant is a
class, and even if it is a functional class--such as a response
class in behaviorism--it is an abstraction. The operant is a func-
tional class--a class of behaviors that have the same effect on the
environment--and I can see a specific behavior and its effect on
the environment, even though I cannot see the operant as such.

Selection by consequences also has an analogy to cross-
species sterility as a by-product of other, directly selected differ-
ences. The analogue is response generalization, which accord-
ing to Stokes and Baer (1977) does not occur spontaneously but
must be learned. According to the analogy, generalization does
not occur spontaneously, not because of a natural anti-
generalization law but because learning does not require gener-
alization.

3. Competition is Pervasive

a. The Darwinian principle. Darwin said that because
resources are limited, "Of all individuals born, only a few can
survive" (1896, Vol. 1, p.76) and therefore the individuals that
are born must compete for the resources or die prematurely. Of
course, plants, nonhuman animals, and probably most humans
do not choose to compete rather than die, just as hydrogen does
not choose to combine with oxygen to produce water. These are
facts of nature. Another fact is that individuals that have an
advantage in the competition are more likely to survive than
other individuals. The advantage can be very slight; as Darwin
said, "A grain in the balance may determine which individuals
shall live, and which shall die" (Vol. 2, p. 278).

Darwin (Vol. 1, p. 79) said that the competition can be be-
tween individuals of different species, individuals of different
races within the same species, or individuals of the same race
within the same species, and that the competition--he said
"struggle"--"will almost invariably be most severe between the
individuals of the same species, for they frequent the same dis-
tricts, require the same food, and are exposed to the same dan-

gers. In the case of varieties [that is, races] of the same species,
the struggle will generally be almost equally severe" (p. 80).
Darwin also said that the competition can be between an indi-
vidual and its environmental conditions, indicating that in gen-
eral, competition is a "struggle" for survival and does not neces-
sarily require more than one individual at a given place and
time.

b. Analogue in selection by consequences. The behavioral
analogue of Darwinian competition is competition between be-
haviors, but the "competition" is usually between a behavior and
its environment rather than between two behaviors. The kinds
of behavioral competition most often studied seem to be ap-
proach-avoidance, approach-approach, and avoidance-avoidance
conflict.

Approach-avoidance conflict is between behaviors that in-
stantiate different operants, on the assumption that avoidance is
not merely nonapproach. Therefore, this kind of conflict is
closely analogous to Darwinian competition between individuals
of different species. In Darwinism these individuals do not need
to be in the same place at the same time; analogously, in selec-
tion by consequences the behaviors do not need to occur simul-
taneously or, in a laboratory setting, in the same session. The
consequence for the behavior that is performed--which can be
called the winner of the competition--is either positive rein-
forcement or avoidance of punishment. Therefore, the conse-
quence of winning the conflict is analogous to Darwinian sur-
vival.

The conditions that prevail on a given occasion of approach-
approach conflict lead to competition between either (a) instan-
tiations of two different but highly similar operants, analogous
to individuals of different races within the same species, or (b)
two instantiations of the same operant, analogous to individuals
of the same race and same species. A given operant includes a
class of discriminative stimuli, a behavior class, and a class of
consequent stimuli. The competing behaviors differ most im-
portantly in their specific discriminative stimuli, but may also
differ in the specific movements that actualize them (see Lee,
1992) and may differ in their specific consequent stimuli.
Therefore, the choice between alternatives (a) and (b) probably
depends mainly on whether the discriminative stimuli are from
the same class. In any case, the winner gets reinforced, and the
Darwinian analogues are the same as in approach-avoidance
conflict.

The same analysis applies to avoidance-avoidance conflict,
and I would guess that if the words "approach” and "avoidance"
are interpreted metaphorically, the analysis applies to any kind
of response competition.

4. The Fittest Are Selected

a. The Darwinian principle. Darwin (1896, Vol. 1, p. 77)
said that the phrases "natural selection” and "survival of the
fittest" are synonymous, but he also said that "survival of the
fittest" is the more accurate phrase. Actually, it is problematic
in two important ways. First, "the fittest" does not mean the best
in any absolute or ultimate sense and it means more than is im-
plied in saying that survival of the fittest means only survival of
those individuals that in fact survive. It means survival of indi-
viduals that are the fittest in the sense that they are the best
available for natural selection. Second, the phrase is incomplete

Vol.1, No.1, Spring 2005, Behavioral Development Bulletin






