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Human populations can be characterized by their corresponding phenotypic profiles which do not necessarily align. These differences are not our points of strength
in building harmonious societies and establishing a sustainable world order; it is therefore desirable to seek a pathway to resolve them. This article reflects on genetics as
the most profound source of our differences and introduces Voluntary Selection as a means of acquiring genetic qualities and resolving the imbalance in their possession
by different populations. Voluntary Selection is a healthcare program allowing for voluntarily involving the reproductive cells of another individual than the parents to
conceive a child at the discretion of a parent population. Genetic qualities in this context are desired phenotypes as perceived by each population. The article then presents
a computational approach through which thoughtful decisions about the design of a program can be made. These methods are applied to a pedigree data set of adult
heights and the results are used to demonstrate the influence of the program design and the significance of its outcomes.

Abbreviations

GWA: Genome-Wide Association; PDF: Probability Density
Function

Introduction

We have come a long way to achieve today’s appreciation
of human value but conflicts between populations are
commonplace. While some conflicts erupt into bare aggression,
others remain hidden awaiting resolution or escalation.
There is no established human society that is not capable of
managing a conflict among its members as its ruling laws and
customs which have made it possible for that society to form
and survive in the first place, prevail over what divides a few
individuals. The customs themselves are a product of the laws,
physical realities, and prevalent cultural discourse [1]. With a
change in laws, physical realities, or the prevalent discourse,
the order of society is jeopardized which can either turn into
the collapse of the society or gradually into a new order. When

the existing order of a society can not be maintained due to a
desire for improvement, a necessity to interact with a highly
interconnected world, or to cope with a disaster; a lack of
mechanisms for managing the consequent transition can lead
to undesired results. In the best scenario, there will be a new
desired order but at the cost of crushing countless individuals
over generations. This is while minimizing the suffering of
individuals is a major achievement of humanity enabling the
formation of large societies with all its benefits.

With increased global communication, the desire for
improvement is present everywhere as the gifts of the modern
world are too substantial to ignore and stick to the old living
routines. However, as we transition beyond our old selves, as
we gain unprecedented powers and as the old ways of living
are increasingly questioned, we might undermine the essential
mechanisms which allow for the maintenance of our societies
and therefore pose new risks to our civilization both within
the established societies and in their interaction. In these
circumstances, if we do not intend to pay the unprecedented
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human cost of a new order or face the threat of collapsing
our civilization altogether, we need to come up with solutions
to manage the transition to a desired new order. On the one
hand, we need ways to obtain sufficient resources for making
our desired living standards feasible and on the other hand,
matching laws and discourses to sustainably realize them.

Economic, cultural, and genetic resources are among
what societies need in order to achieve their improved living
standards and as each society or members of the same society
compete to obtain more, conflicts can occur. Setting firm legal
boundaries in interactions between individuals and distinct
populations is necessary for preventing conflicts but as long as
the public is convinced about the weight of the advantages of the
regulations compromising the obvious advantages of pursuing
personal gain. Actually, freedom is an important contributor
to people’s living standards and can consequently influence
their contribution to the growth of their society. Finding a
balance between restrictions and freedoms can therefore be
seen as an optimization problem with objectives including
indices of living standards and sustainability. Understanding
that the superpower of modernity is being able to genuinely
offer value, this article is an attempt to contribute to the same
modernity using the same mechanisms of bringing value and
encouragement to address its shortcomings.

While there are practical pathways for acquiring economical
and cultural resources at the population level, there has so far
been no solution allowing for acquiring genetic resources.
Besides defining our physical features, research suggests that
genetic influence is the main factor explaining the differences
in our psychological traits. This influence is both direct
and indirect through the way we build or choose our living
environments [2] and therefore also contributes to our cultures
and economies. Understanding this reality implies that if there
is a good way to transfer genetic qualities between populations,
that would be the most reliable path to building a better world
for our descendants. By the proliferation of desired phenotypes
and distributing them according to the need for them, we
create a better-equipped and inherently stable global society.

We have a history of what is called Eugenics which was
originally defined by Francis Galton as the science of enhancing
in-born human qualities and developing those qualities [3].
His proposition was to achieve enhancements by violating
the human rights of less-privileged populations to give a
better chance of relative growth to what he deemed a superior
race leading to the 20™ century nightmare by authoritarian
eugenicists [4-6]. Liberal eugenics is another approach that
strives to achieve enhancements through technologies such as
gene editing, which despite starting to show promise in their
functionality [7] remain morally controversial, particularly in
the sense of acceptable limits of their use and risks associated
with their abuse [8-10].

Provoking a sacrifice of social harmony in hopes of
realizing enhancements on the other hand can lead to conflicts
between races and cultures and otherwise individuals of the
same society besides triggering what can be perhaps called
a reactionary instinct for reproduction. Actually, it can be

argued that our large societies are formed based on cultural
constraints that distributed social privileges in a way that
prevented violence as a part of our normal life despite a degree
of inequality between the members of society which can be
translated as an evolutionary movement toward the direction
of society. In other words, since society was beneficial for our
collective survival, people adopted cultures that allowed for the
formation and survival of societies and our collective genomes
might have as well been refined to be in harmony with these
cultural constraints. To support the idea of the existence of a
reactionary instinct for survival, one must remember that as a
member of a disadvantaged group, if you don’t find a way to
build a better life experience for your children, you would feel
better if you give them an advantage by helping them belong
to a larger group.

This article introduces an alternative pathway that is
compatible with our instincts and cultures and helps us make
a transition toward what we believe is an improved version
of ourselves. This pathway which is referred to as “Voluntary
Selection” can be defined as a healthcare program that allows
couples to use the reproductive cells of a donor rather than one
or both parents to conceive a child without any sexual contact
or even necessarily identifying the donor. It is, therefore,
necessary to allocate part of the resources of healthcare
systems to do the preliminary research, qualify donors and
receivers, obtain and store the donated cells and use them for
the conception of new children.

While parents are volunteers, the donors can be nominated
based on what the policy-makers of a society identify as the
desired traits for their population and a unanimous sample pool
can be obtained accordingly. In addition, parents can choose
the donor of the cells based on their own judgment subject
to regulatory approval. This second pathway helps preserve
the valuable social traits appreciated by each society while
the regulatory approval prevents conflicts with the purposes
of the program. In addition to voluntary participation, people
can be prescribed to use Voluntary Selection to prevent genetic
diseases where such risks are identified. It must be noted that
apart from the genetic diversity in human populations which
acts as the material for selection, another source of diversity
is provided by the different combinations of the reproductive
cells of the same parents.

In cases where the parents see the necessity to conceive a
child from their own reproductive cells while still contributing
to the purposes of the program, they can use prenatal and pre-
implantation genetic diagnosis [11] which allows for assessment
of the genome of a conceived embryo before proceeding with
the pregnancy. The efficacy of this approach depends on the
identification of the genotype underlying a certain disease or
otherwise undesired phenotype which can be made possible
through GWA studies [12,13]. There are questions about the
reliability of the available results of GWA studies for decision-
making [14,15]; however, it is only a matter of time before the
results become sufficiently reliable. For psychological traits,
there is an additional level of complexity as defining and
quantifying relevant psychological dimensions rather than
conventional mental disease definitions which can act as the
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output of the predictive models can be as much of a challenge
as achieving a high level of predictive power and therefore
future research as part of Voluntary Selection programs must
pursue these goals as a priority.

Voluntary Selection can be a turning point in the path of life
on our planet as it unleashes the potential of evolution beyond
what Natural Selection would allow in pursuit of survival
and reproduction [16,17]. It acts as a scalable solution to help
realize new desired orders at the population level through a
safe transitional phase without violating the human rights
of individuals. The new order can, in turn, guarantee the
sustainability of our collective survival as humans, and allow
for making scientific, technological, economical, and cultural
achievements in order to provide a better quality of life for a
much greater number of humans. With this background, the
Materials and Methods section of this article introduces a
basic approach for characterizing the phenotypic profile of a
population and the way it can be used to predict the outcomes
of a Voluntary Selection program. The results section puts
the presented method into practice and demonstrates how a
program for increasing the height of the shortest members of
a population can be designed and what would be the expected
outcomes. The implications of a Voluntary Selection program
are then discussed in the Discussion section.

Materials and methods

Galton’s data set [18,19] which is composed of the height
data of 898 adults and their parents have been found to fit
the purposes of this article the best and therefore used in the
analysis. In order to be able to predict the results of a Voluntary
Selection program that endeavors to select phenotypes and acts
at the population level, PDFs of phenotypes for each population
have been relied on. Children born from parents belonging to
distinct populations can be represented by phenotype PDFs
which can resemble or diverge from the corresponding PDFs
of their parent populations. Factoring out the effect of the
environment, the PDFs for children will be a function of the PDFs
of the parents. Formulating this function for each phenotype
requires experimental work and may also be subjective to the
particular combination of the parent populations.

Such formulas can provide a great degree of flexibility in
the prediction of phenotypes as the representative PDFs of
a receiver or donor population change throughout a long-
term Voluntary Selection program. However, even without
formulation, the PDF (C(x)) of a certain phenotype (x) for
an existing group of children already bears with itself the
inheritance laws governing the corresponding combination of
parents and can be used to predict the outcomes of the program
for x as long as the same parent groups are concerned. It should
also be mentioned that a donor population may correspond
to a geographically and racially distinct population or it can
be composed of a sub-section of the receiver population. In
the latter case, possessing phenotype values that meet the
requirements of the intended donor population can be the
criteria for their enrolment as donors in the program.

In aVoluntary Selection program, a fraction of the new births
will be a result of participation in the program, this fraction

is referred to as Participation Rate (o) and can be represented
by C(x). The children of the non-participating parents in the
receiver population can be represented by another PDF (N(x)).
The collective PDF (A(x)) describing all children for any given
year n of the program is therefore the weighted average of C(x)
and N(x) and the relative population of each group defines its
corresponding weight as formulated in equation (1).

A(x,n):(l—a(n)).N (x,n)+a(n).C(x,n) 1)

As the program progresses, the population of the program
children grows, and therefore the PDF for the collective
population P(x,n) can be calculated as the weighted average of
A(x,n) over the entire period of the program. The corresponding
weight for each year of the program will be the fraction of
the number of births in that particular year p(n) to the entire
population of the program children as formulated in equation
(2).

n n

P(xn)= (;(l—a(n))ﬂ(n).N (x,n)+;a(n).ﬁ(n).C(x,n)]/iZnI:ﬂ(n)
(2)

For a constant o and B, equation (2) resembles equation
(1). In applications where the representation of the phenotype
depends on the gender of the child, the calculations should be
done separately for each gender while where the patterns of
inheritance C(x,n) depend on the gender of the parent in the
receiver population, an adjustment to the formula is needed as
formulated in equation (3) for constant o and p.

P(x)=(1-a).N(x)+a,C,(x)*+a,C,(x) (3)

In this equation, the subscripts m and p correspond to the
maternal and paternal components; o, and o, are proportional
to the number of children in the corresponding groups, and o =
o, + o, Following the same logic, the effect of multiple donor
populations on a receiver population can also be predicted.

Results

There were 433 records of female children and 465 records
of male children. The normalized histograms representing the
height data for the children and parents in each one of these
groups are shown in Figures 1,2 suggesting that the height
PDF for children of each gender largely resembles the one of
its same-gender parent confirming the gender association of
height which necessitates separate computations for children
of either gender.

In a practical application, criteria for enrolment in the
program would be based on the range of values for a phenotype.
Observing the depicted histograms, 3 different ranges of height
were defined for each gender parent dividing the height for
mothersat 61and 68 inches while 67 and 73 inches for the fathers
which led to 9 different possible combinations. However, six of
these groups had no or fewer than 30 members for children
of each gender so the study focused on the remaining three
groups. There were 262 female and 302 male children from
mothers with [61,68) inches and fathers with [67,73) inches in
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height (Group 1). The second most populated group included 81
female and 77 male children and was defined by similar height
boundaries of [61,68) inches for mothers while <68 inches for
fathers (Group 2). The third large group with 32 female and
38 male children was defined by height boundaries of <61
inches for mothers and [67,73) inches for fathers (Group 3). A
Gaussian PDF was then fitted to each normalized histogram for
these groups using Octave [20,21] as depicted in Figures 3-5.

Qualitatively speaking, Group 1 represents children from
mothers and fathers both with average heights; Group 2
represents children from mothers with average but fathers
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Figure 1: Normalized histograms of height for female children.
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Figure 2: Normalized histograms of height for male children.
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Figure 3: Height PDFs for children and parents in Group 1. The (y, o, r2) sets for
female children, their mothers and fathers were (64.1, 2.1, 0.99), (64.2, 1.5, 0.98)

and (69.8, 1.6, 0.98), respectively while (69.7, 2.3, 0.95), (64.1, 1.7, 0.94) and (69.5,
1.6, 0.94) for the male children and their parents.
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Figure 4: Height PDFs for children and parents in Group 2. The (y, 0, r2) sets for
female children, their mothers and fathers were (63.1, 2.1, 0.84), (64.9, 1.5, 0.94)
and (65.8, 1.0, 0.98), respectively while (68.2, 2.6, 0.93), (64.6, 1.7, 0.8) and (66.0,
1.1, 0.95) for the male children and their parents.
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Figure 5: Height PDFs for children and parents in Group 3. The (y, o, r2) sets for
female children, their mothers and fathers were (62.5, 2.2, 0.66), (60.2, 0.81, 0.94)

and (68.7, 1.1, 0.87), respectively while (67.0, 2.9, 0.74), (60.2, 1.2, 0.86) and (68.7,
0.96, 0.93) for the male children and their parents.

with shorter heights, and Group 3 represents children from
shorter mothers and average-height fathers. In all of these
groups, the height PDFs for the children of both genders are
broader than their parents. The interesting observation is that
for Group 2, with shorter than average fathers, male children
were taller than their fathers while the female children were
shorter than their mothers. Conversely, in Group 3 with
shorter-than-average mothers, female children were taller
than their mothers while male children were shorter than their
fathers. Figures 3-5, clearly show the pattern of inheritance
and varying quantitative extents of influence for different
combinations of parents and therefore the need for separate
calculations for each combination in a Voluntary Selection
program.

It was assumed that this population intended to implement
a program in order to increase the height of children from a
group of couples with both parents within the shorter height
ranges. This choice in turn made it possible to use the PDFs
representing Groups 2 and 3 in the subsequent predictions by
also assuming that the program designers intended to take the
average-height parents as the donor group. The aim was then
to predict the height PDFs for the children of the program given
different participation rates. It was assumed that the donor and
receiver groups remained the same throughout the program
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which is particularly realistic during the first decades of the
program before the children of the program become the next
generation of parents. Maintaining the participation rate and
the number of births per year constant throughout the program
made it possible to apply equation (3) for the estimation of the
PDFs in the resulting children.

The PDFs obtained for children in Groups 2 and 3 were
used as estimations of C(x) for the corresponding parent
combinations. To obtain N(x) in each case, a group of couples
in the data set both having less than average heights for
their corresponding gender were referred to which included
11 female and 17 male children (Group 4). The normalized
histograms for children and parents in this group were also
fitted with Gaussian PDFs. The (i, , r2) sets for female children,
their mothers and fathers were (61.1, 2.5, 0.65), (59.3, 0.4, 1.0),
and (65.7, 0.3, 0.99), respectively while (66.6,1.3,0.91), (59.6, 0.6,
1.0), and (65.8, 0.6, 0.99) for the male children and their parents.
The PDFs for the children of this group provided estimates of
N(x) for the computations as well as a reference for comparing
the results of the program which are presented in Figure 6 for
o ranging from o to 1 and o, = o, = 0.50.

The results demonstrate how increasing the participation
rate shifts the height PDFs toward higher values for both
genders. To clarify the significance of the results, let’s assume
that Group 4 represents a population of 10 million and a
birth rate of 2%. After 25 years of pursuing the program, the
population of the program children will be n x g = 25 x 2% x
10 m = 5 m. Considering an o of 0.6, the cumulative probability
of the height of female children being less than or equal to
the mean value in absence of the program reduces to only
about 34% which translates into 400,000 more taller-than-
average girls as a result of the program. This figure for male
children reduces to 41% translating into 225,000 more taller
than average boys.

If the value for o is maintained constant at 0.6 and the
receiver group is only selected from the mothers (a,, = «), then
the number of taller girls and boys increases by 325,000 and
100,000 respectively. On the contrary, if the receivers are all
paternal (o, = «), the number of taller girls and boys in the
group increases by 475,000 and 350,000 respectively. These
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Figure 6: Height PDFs for the program children. The dashed lines represent no
selection while the solid black lines represent complete participation by the parents

in the receiver population. For the remaining cases, darker lines represent larger a
values as it changes from 0.2 to 0.8 in 0.2 steps.

figures clearly reflect the way the program design affects the
results.

Discussion

Our survival and success as a species rely on our diverse
genetic traits which help us provide various services to our
society and a large part of what composes our success and
happiness is the result of the work of others. In absence of
the security, welfare, and mechanisms of growth provided by
our societies we have little chance of actualizing our genetic
potential. In particular, we are reliant on the system of incentives
and therefore motivations provided by our societies driving
and shaping our efforts and allowing us to persevere in the
long path of acquiring knowledge and skills. Economy, culture,
and laws governing a society are among the descriptors of and
contributors to its state. Another contributor is genetics; In
presence of a baseline set of environmental provisions, genetic
influences on average explain about half of the differences
in our psychological traits and contribute significantly to our
educational and occupational accomplishments [2].

The value of some psychological traits may be less
appreciated, for instance, those that contribute to our
emotional bonds, dependencies, and the way we accept
influence from each other and maintain stable societies.
Traits that place us in a physical and emotional state where
we can consistently deliver quality results doing repetitive
and highly specialized tasks and those that allow some of us
to take more risks while others are more cautious which are
both necessary traits for a prosperous society. The same is for
the set of physical and mental qualities that allow some of us
to undertake hard physical work more than others and what
makes us intellectually fit to make scientific and technological
achievements. While some of humanity’s achievements such
as the formation of societies can be traced back thousands of
years, some others such as our most significant scientific and
technological achievements have been made more recently
since the industrial revolution [22].

Whether these achievements have been made merely
as a result of our accumulating knowledge and nurturing
our genetic potential or have also been contributed to by an
evolutionary process that has gradually refined our genome
through the forces of nature and cultures remains a question to
be answered in experimental studies. However, what is certain
is that we need to ensure building a world that can sustain
these achievements and preserve the genetic qualities that lead
to them. However, if there is ever going to be a consensus on
a stable global order, that would be one which not only takes
into account the functionality of our civilization but also the
common interests of all people. The rise of developing countries
and communities in developed countries through education and
economic growth provides an unprecedented opportunity for
conversation and arriving at common conclusions. Participants
in the conversation can also bring the conclusions into practice
if they have a convincing argument that benefits everyone.

A fact to agree on is that the most fundamental differences
between societies are those rooted in their genes including

Citation: Fathabadi OS (2022) Voluntary Selection; Bringing Evolution at the Service of Humanity. Scientific J Genet Gene Ther 8(1): 009-015.

DOI: http://dx.doi.org/10.17352/sjggt.000021



P PeertechzPublications

https://www.peertechzpublications.com/journals/scientific-journal-of-genetics-and-gene-therapy ‘ a

not only their physical characteristics but also psychological
traits. For example, if a society’s genetic make-up dictates
a level of influence on its members that prevents sufficient
individual growth or genetic influences make the society
insufficiently capable of building profitable organizations in
a globally competitive scale or democratic political systems,
then that will be reflected in their economic and political
realities. If the dominant genetic traits of a society influenced
their dominant perception of and capability to realize a certain
living standard then in order to sustainably improve what they
have, they can take a no more confident step than to engineer
the genetic composition of their population through Voluntary
Selection. Obviously, as populations resolve the imbalance in
the possession of genetic qualities by moving toward the same
level of living standards, they also do their part in building a
stable world.

Another way to view Voluntary Selection is through the
lens of economics. An essential argument of economy is that
the market enables people to specialize in and do what they
are best at in pursual of their own interests and therefore it
leads to the generation of more overall wealth for society [23].
This increased wealth provides more for even less-productive
members and therefore brings more satisfaction to society.
If we think of genetic qualities as wealth, then by removing
the restrictions as made possible by Voluntary Selection, we
generate more overall wealth for humanity without interrupting
social harmony. In other words, Voluntary Selection is a
no-compromise solution leading to both distribution and
abundance of the desired genetic traits which can in turn be a
stepping stone for a better world. We should however, beware
of taking extreme approaches as while some genetic traits
such as beauty and fitness are safe to proliferate, in the case
of mental capabilities we must think of the need of society
for an optimum composition. This is particularly important
because there is a relatively similar desired living standard
sought globally but different societies have different levels of
contribution to it which apart from the difference in access to
natural resources, can stem from the mismatch between the
genetic composition of their populations and what it takes to
make a balanced contribution in producing what they need for
their desired living standard.

Obviously reaching a desired standard of living as the
objective, also requires taking into account the available
resources of the population living in each geographical
boundary and if needed implementing population control
programs alongside Voluntary Selection to achieve
the optimum results. There are also other matters for
contemplation; living in a transitioning but convergent
world through Voluntary Selection, there will be a far larger
population of people previously more distant genetically but
not yet sufficiently similar. The process of achieving cultural
harmony and similar levels of living standards may also be
gradual. In such conditions and in order to prevent conflicts, it
is important to regulate the scale and extent to which different
populations come together to form common societies. Where
populations with different phenotypic profiles live within the
same geographical boundaries, it is safest to regulate their
intermingling. This is because just as in nature animals fight

for food and reproduction, as long as people are not hungry and
reproductive aspects of their lives are reasonably addressed,
there would be unlikely for other factors to cause major
conflicts between them. It is also most important to recognize
that the role of regulations is not solely to control statistics
but to manage people’s expectations, motivations, and fears
as when it comes to population-level conflicts it is not always
out of personal experiences that the hostilities arise but rather
perceptions rising from people’s observation of trends and
disappointments resulting from unmet expectations.

Conclusion

Evolution can improve the human race by imposing
suffering through eliminating the unfit. Humanity has
built large societies by controlling the intensity of evolution
but has compromised certain aspects of it in exchange for
bringing evolutionary value toward the direction of society.
Another problem is that since social evolution for different
populations has progressed under different starting points,
cultural constraints, environmental conditions, and historical
interactions with the surrounding world; the influences on
their physical and mental profiles have been to some extent
different which has affected their living standards and has led
to conflicts in their interactions.

Voluntary Selection is the introduced approach in this
article which lets parents adopt the reproductive cells of others
for pregnancy. It therefore, directs and accelerates human
evolution without imposing suffering. The article demonstrates
how Voluntary Selection programs can be designed and
-their results- computationally predicted. The exceptional
advantages of Voluntary Selection consist of not only being
compatible with our instincts but also our cultural beliefs and
practices besides scalability without even having populations
with different qualities in close contact.
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