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Abstract

The transhumanist notion of digital immortality (mind-uploading)

is a misnomer and conceptually invalid, because it is based on a

flawed presupposition of binary distinction between life and death.

The multifaceted nature of death involving single cells, multicellular

organisms, and human brains shows that the process of death plays a

crucial role in sustaining life. Immortality without death pursued by

transhumanists is an erroneous concept not supported by biological

appraisal of death. East Asian religions and theology generally agree

with this claim. Thus, we further postulate that death is not only an

integral part of life but also a gracious gift that enables a life to grow
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into its higher domain; namely, mortality is the presupposition of an

elevated life and so eventually immortality. 
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Biology, Christian Theology, Death, Immortality, Life, Neo-Confu-

cianism, Transhumanism
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To be blessed in death, one must learn to live.

To be blessed in life, one must learn to die.1

In March 2016, a historical Go match between AlphaGo, an updated

Artificial Intelligence (AI) developed by Google’s DeepMind unit, and

Sedol Lee, a Korean Go grandmaster, took place in Seoul, and Al-

phaGo handily won by 4-1.2 Most people in Korea and East Asia re-

acted to this AI’s triumphant victory with fear and intimidation, rather

than with joy and inspiration. This victory emphasizes the achieve-

ments made by human technologies and the subsequent possibilities

of AI’s conquest over humans and digitalization of humanity. Today,

AI is on every corner of Korean society. For the past several decades,

Korea has spearheaded the frontiers of information technology fields

with conscious efforts to make information technology its national in-

dustrial base. Given this historical push, we predict that transhuman-

ism will soon gain popularity and propagate quickly in Korea.

Moreover, the appearance of a Transhumanist Party candidate in the

US presidential election could encourage some attention to transhu-

manism. A provocative slogan of this candidate, “Let’s make Ameri-
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cans immortal,” would worry even more those who are convinced

that transhumanism is one of “the most dangerous ideas” that the

West has ever produced.3

This article will argue that the transhumanist notion of immortality

is scientifically invalid, because immortality inherently requires a

cyclic integration of life and death. Our day-to-day operating para-

digm is predicated upon a dualistic distinction between life and death.

However, contemporary life science knowledge does not adequately

support this binary thinking. Life and death are two sides of the same

coin. This article aims to shed new light on a biological notion of death

and its implications for the concept of digital immortality, in dialogue

with East Asian religious thought.

A Biological Appraisal of Death

Although immortality has been a prominent cultural and linguistic

symbolic term, it is ambiguous and often causes confusion because of

its semantic breadth. This article focuses on the general transhumanist

goal to eliminate death. Digital immortality, technically termed “whole

brain emulation,” and commonly referred to as mind-uploading, is a

key transhumanist hope. Digital immortality is the hypothetical con-

cept of a person’s mind living eternally in durable artificial hardware.

It is one example of the transhumanist attempt to defeat death. Anders
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Sandberg and Nick Bostrom believe it would enable “back-up copies

and digital immortality” by replicating the function of the human

brain.4 Many transhumanists easily accept that digital immortality can

be realized in the near future partially through the development of a

sophisticated AI like AlphaGo.

Digital immortality presents serious scientific and conceptual chal-

lenges. As noted in the ongoing debate about weak versus strong AI,

there are a huge number of unresolved questions and problems. In

addition, digital immortality entails an intellectual leap from the cre-

ation of artificial intelligence to the continuation of life and the defeat

of death. A proper assessment of mind uploading, along with other

transhumanist anti-death programs, necessitates a reflection on scien-

tific theories in order to probe the notions of death and immortality.5

Definitions of Life and Death

Tibor Gánti, an unrecognized Hungarian biochemist during the

communist regime, has suggested the following classifications of the

world: 1) the living, 2) the potentially living but not dead (i.e., resting

seeds), 3) the dead (it has lived earlier but has lost the capacity of liv-
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ing), and 4) the non-living (it does not live, never was alive, and is not

going to live).6 Discriminating the living from the non-living is a seem-

ingly easy and familiar task. However, it is notoriously difficult to de-

fine life precisely. All entities are composed of the same atoms which

are not themselves alive. But in what way do the living and the non-

living differ?7 What transforms the chemistry of the non-living to the

biology of the living? Life can be defined by a long list of operational

features, such as homeostasis, metabolism, growth, reproduction,

adaptation, and evolution. There seems to be an enormous gap be-

tween our scientific knowledge and the unifying laws of life. Is life the

extremely well-coordinated collective behavior of non-living matter

driven by certain environmental conditions? Is there a continuum be-

tween the living and the non-living? How about the connection be-

tween cognition and life? These questions remain insufficiently

answered.8 It is almost embarrassing to realize our fundamental failure

to grasp what exactly distinguishes life from death. The novel inter-

disciplinary approach of “systems biology,” based on the anti-reduc-

tionistic approach of systems theory, addresses and investigates the

properties of life from a holistic perspective.9

An alternative approach is to attempt a definition of death. Death is

one of the most obvious and profound human experiences. Someday
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we will die. Despite our familiarity with death, however, death itself

seldom has been the independent subject of scientific inquiry, largely

because the phenomenon of death is regarded as an irreversible end-

result of many different causes. Given the lack of scientific discourse

on death, how can we derive a reasonable scientific understanding of

death without personal biases? A scientific approach to death must

address two different dimensions, namely, the death of physical exis-

tence and the death of conscious existence. The former denotes an ob-

jective approach, which can be pursued by examining the

evolutionary history of life and death on earth. The latter signifies a

subjective approach for which understanding the human brain is nec-

essary, leading us to the seemingly intractable mind-body problem.

The next section will first examine death from an evolutionary per-

spective and then touch upon the special property of the brain in re-

lation to human subjective death.

Evolutionary History of Death

Is death inevitable? Quite contrary to the common-sense human ex-

perience, biology tells us that death is not the universal fate of all living

organisms. The smallest unit of life is a single cell, which provides life

and can be studied scientifically. Unicellular (single-celled) organisms,

like bacteria and amoebae, can divide into two newborn cells without

resulting in the death of either entity. Genes, molecules, and various

structures are replicated into two new organisms, and this process can

continue indefinitely as long as energy and an adequate environment

are provided. Single-celled bacteria were the major form of life for the
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first two billion years of life history on earth. What is the secret of the

biological immortality of cells? Surprisingly, the answer to this ques-

tion is simple. It is the cell’s capacity to divide. Any cell, including

human germ cells and cancer cells, that is capable of division and pro-

liferation, is potentially immortal.10

A major jump in the evolution of life occurred one billion years ago

when multicellular organisms arose from unicellular organisms. Mul-

ticellular organisms are not a mere collection of identical cells; instead,

they consist of many different cells, tissues, organs, and parts of the

body. A multicellular organism has to undergo the processes of devel-

opment, cell differentiation, morphogenesis, and growth. During the

entire life of a multicellular organism, each cell must shift its main mis-

sion from vigorous multiplication to a cooperative orchestration in

order to build the whole organism. The ability to proliferate must be

tightly controlled and regulated by genes inside the cells.

At this point, death appears for the first time on the stage of evolu-

tionary history and starts to play a leading role in the history of life.

During early development, cell death is particularly important in

shaping the body and forming organs. For example, before birth, a

human fetus has webbed or paddle-like hands with connective tissues

between fingers. As development proceeds, these unnecessary con-

nective tissues disappear as their cells undergo the process of death,

freeing the individual fingers. This process of cell death is called

“apoptosis,” meaning that cells die in a programmed manner executed

by active gene operation, not by accident or trauma.11 The apoptotic
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cell death is a crucial component in normal development. 

By adulthood, multicellular organisms contain two fundamentally

different cell types, germ cells and somatic cells. Germ cells are con-

sidered to be immortal because they create generation after generation

through sexual reproduction. Somatic cells are the remaining cells that

form all the tissues, organs, and other body parts. Somatic cells are

categorized into two groups: fully differentiated somatic cells that can-

not divide and stem cells that divide. The stem cells in a differentiated

tissue allow it to renew damaged somatic cells, repair local function,

and regenerate tissue. However, unlike unicellular organisms, these

stem cells cannot divide indefinitely.12 They have a limited capacity to

proliferate, and they lose the ability for cell division after a certain

number of divisions. For example, a fibroblast can only reach a maxi-

mum of fifty cell divisions, even in an ideal culture medium. This phe-

nomenon is called “cellular senescence.”13 Cellular senescence is

believed to have intended purposes and consequences. If stems cells

had an unlimited capacity for division, the overproduction of cells

may well disrupt the fine integration of the tissue circuitry. It is also

now clear that cellular senescence is a crucial anticancer mechanism.

In multicellular organisms, a dark flip side of cellular immortality is

the development of uncontrollable cell proliferation, e.g., cancer.14

Since aging is by far the leading cause of death in modern society,
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the most relevant scientific inquiry into death can be framed as a ques-

tion of aging. Why do we age?15 We usually take aging for granted.

Aging is easily regarded as “wear and tear” occurring in our body

after many years of usage. This is the “cumulative damage theory of

aging.”16 There are many ways in which the natural process of living

damages our cells and body. One example is the production of reactive

oxygen species (ROS). ROS is an inevitable consequence of inhalation

of oxygen during respiration. ROS causes damage and mutation in

DNA, and dysfunction of energy generation. Another example is the

accumulation of by-products of cellular metabolism. Alzheimer’s de-

mentia is most likely due to the deposition of non-degradable abnor-

mal beta-amyloid protein, resulting in neuronal death and brain

atrophy. However, this “wear and tear” theory of aging is being dis-

credited as the sole cause of death.17 The modern “programmed theory

of aging”18 argues that aging is not a result of a random and stochastic

process occurring over a long period of time, but rather is driven by

genetically regulated processes. The fact that all multicellular species

have their own fixed lifespans supports this notion that there are ge-
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netic programs that determine when an organism will age and die. 

Programmed aging and subsequent death, at the organism level,

makes sense. A way to bypass the accumulation of damaged DNA

and toxic products in multicellular organisms is to make a new organ-

ism through reproduction so that it can start fresh again with new cells.

Reproduction is a much more efficient and robust way of sustaining

life than repair and maintenance of a pre-existing old organism that

has accumulated many errors and troubles. In some species, repro-

duction facilitates death. For example, salmons die quickly after they

finish spawning. One could argue that death is a necessary component

in the cycle of multicellular lives. Programmed aging theories argue

that aging is ultimately a pre-programmed process that purposely

causes deterioration and death in order to obtain an evolutionary ben-

efit achieved by life-span limitation.

Brain Death

The death of homo-sapiens in the twenty first century is much more

complicated than is the death of more simple organisms and warrants

the reconceptualization of death. From a strictly biological point of

view, we humans die because our cells die. With the advent of multi-

cellular organisms, the nature of an organism, especially a human, can

no longer be defined in terms of cellular function alone. As the human

body consists of many different cells and various organs with different

vulnerabilities, the definition of human death is a very important prac-

tical and legal issue. Until the late 1960’s, human death was defined

and accepted only when the cardinal signs of human life--heartbeat
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and respiration--completely ceased to function. However, advances

in medical sciences and technologies have made life support for car-

dio-respiratory function in patients with severe irreversible brain dam-

age possible. Thus, the irreversible loss of entire brain functions has

become accepted as the legal definition of death throughout the

world.19

What makes the brain so special? How can we position the human

brain in a scientific understanding of death? The human brain is a

hugely complex system.20 It is estimated that the human brain has at

least 100 billion neurons and 100 trillion synapses. The mystery of the

brain lies in its collective mode of operation, not in the features of in-

dividual nerve cells. Complex systems are typically made up of a very

large number of constituent entities that interact with each other and

also with their environment. Some complex systems are categorized

as “complex adaptive systems” exhibiting behaviors like self-organi-

zation, emergence, learning, adaptive behavior, and even evolution.21

It is now believed that the brain is this sort of system, in which mental

states, such as consciousness, emotion, and memory, emerge from the

interaction among multiple physical and functional levels.22 The irre-

versible loss of emergence in the brain is regarded as the death of per-

sonhood. 
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The complexity of the human organism means that physicians con-

front very difficult situations at the hospital bedside.23 For example,

what would you do with a brain-dead pregnant woman whose uterus

is functioning perfectly to gestate a fetus? How would you persuade

the parents to agree to remove a respirator from a brain dead child

who otherwise is growing and developing? These questions clearly

reveal that the definition of human death as brain death is a cultural

construct and formed by general social agreement, rather than biolog-

ical fact. The brain, understood narrowly as one body organ, is not the

sole determinant of human life. The human mind is not only con-

nected to the brain but also to the body in general. It seems that many

transhumanists hold to an outdated notion that mind and body are

separable entities. However, this simplistic notion ignores the complex

relation between the brain and the body. On a scale of complexity, the

brain would be at a higher level than the rest of the body. But that does

not mean that information at the level of the brain completely vanishes

after brain death. 

David Keirsey, a complexity scientist, insightfully said that “the

process of death is not as complete as it implies. Even in “death,”

something remains of the original entity. Some parts of the entity still

remain and those remaining parts will interact with the surrounding

environment at a lower level of complexity. The potential diversity of

the lower level of complexity increases with the death. Thus, death is

a form of information feedback between levels of complexity.”24 This
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information feedback system between different levels of complexities

could be applied to the relation between the brain and the body. The

brain is intertwined organically with the rest of the body, and there is

constant information exchange between brain and body throughout

life; even after death, the information at the level of brain does not

vanish but transforms into a lower level of life and gets integrated

back with the rest of the system. In other words, with regard to the

human brain and its relationship to the rest of the body, interpenetrat-

ing levels of complexity cannot be explained by a dualistic distinction

between mind and body, and between death and life.

Interim Summary

Our examination of the hierarchical levels of single- and multicellu-

lar organisms and the brain has demonstrated that death cannot be

separated from life. Rather, death must be understood as interpene-

trating multilayered and multifaceted phenomena. Death is far more

subtle and profound than common conceptualizations allow. Mortal-

ity is not an inescapable fate of cells. Death was designed during the

later phase of evolution to produce complex multicellular organisms,

including homo-sapiens. The limitation of human life-span is a trade-

off between aging and cancer. Death is a crucial component for the

uninterrupted flourishing of life on earth. However, this conclusion

does not address the entire problem of death. Brain death, as the death

of personhood and cessation of subjective conscious experiences,

poses an existential challenge. We do not know the ultimate fate of

our consciousness following the brain death, in part because we do
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not know what consciousness is and how it is related to the material

brain.

Despite this qualification, our scientific reflection reveals that death

is a dynamic evolutionary process rather than an irreversible perish-

ment. While death remains elusive, it clearly plays a crucial role in

shaping the larger picture of the universe. Death is not the process of

destroying life, but rather it is “directly linked to the process of emer-

gence of meaningful information.”25 So death and immortality co-exist

in our cells, body, brain, eco-system, and even in the entire universe.

Thus, the transhumanist pursuit for digital immortality, or any pro-

gram bypassing death, is flawed, since death and life are an integrated

whole. 

An East Asian Religious Reflection26

A leading transhumanist, Simon Young, declared, “Bio-fatalism will

increasingly be replaced by techno-can-do-ism—the belief in the

power of the new technology to free us from the limitations of our

bodies and minds…. In the twenty-first century, the belief in the Fall

of Man will be replaced by the belief in his inevitable transcendence—

through Superbiology.”27 He also boldly proclaimed, “Let us cast aside
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cowardice and seize the torch of Prometheus with both hands.”28 As

we have seen, however, recent developments in biology and brain sci-

ence refute the logic of transhumanist prometheanism. These devel-

opments demonstrate that this transhumanist reasoning is not well

grounded in science. “Systems Biology” seems to be more convincing

than Young’s “Superbiology.” Furthermore, transhumanists do not

appreciate the value of death and mortality, treating them as “enemies

to be conquered or as brute objects ranged over and against us—as

aliens, monsters, as victims.”29 Ray Kurzweil, the present director of

Google’s DeepMind Program, once announced, “Our mortality will

be in our hands.”30 However, East Asian religious thought basically

refutes this transhumanist attitude toward death, while supporting

the biological appraisal with some strikingly converging points. 

Life and Death Co-exist as Part of the Whole

East Asian religions in general reject the transhumanist conception

of death as an enemy or a monster (like a tyrant dragon)31 and endorse

the biological observation that assumes death is a part of life. They re-

sist the division between life and death. Buddhism strongly rejects this
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dualism, arguing that both life and death are ontologically unreal and

illusory. Both life and death are unreal; thus, there need be no distinc-

tion between the two. There is no death if there is no life. Life and

death are dependently co-arising (pratītyasamutpāda). The problem oc-

curs when one thinks about them as divided and contradictory. Ulti-

mately, there is neither death nor life, and practically they are not

different (生死一如), as they are two indivisible aspects of one co-aris-

ing reality. In Buddhism, therefore, “death does not signify an aban-

donment of life but aims its completion.”32

Neo-Confucianism, too, conceives of death as a part of life. More

precisely, life and death exist as a whole in complementary opposition

as in the relationship of yin and yang in the Great Ultimate (Taiji).33As

we have noted earlier, biologically life and death are two sides of the

same coin (yin and yang) that comprise the integrated whole (Taiji).

We live by breathing, continually repeating the processes of exhalation

and inhalation. Breathing, as key to sustaining life, analogically de-

notes the fact that life itself is continuity (inspiration, life) in disconti-

nuity (expiration, death). It is interesting that exhalation comes before

inhalation in the Chinese character for breathing (呼吸). Yijing (i.e.,

Book of Changes), a foundational text for Confucianism and Daoism,

states that one yin and one yang form the dao of life (一陰一陽謂之

道).34 So, in congruence with the biological observation, East Asian re-
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ligious thought in general denies the transhumanist dualistic assump-

tion that life and death are two different entities, events, or realities.

Death is Critical to Our Transformation to Attain True Humanity

In accord with the biological observation that death is a dynamic

evolutionary process, East Asian religions view death as an opportu-

nity to grow into a higher stage of life, sometimes understood as re-

turning to the original state of life. The present human existential

situation is not the goal of true humanity; death is the way to purify

one’s self to attain true humanity through self-transformation.

Through the emphasis on self-cultivation, Neo-Confucianism under-

scores the discontinuity of habits polluted with selfish human desires

and cultivating selfhood for the recovery of the original benevolent

humanity.35 Through its notion of samsara (the cycle of birth and

death), Buddhism strongly encourages the perception of death as an

opportunity for one’s transformation into an elevated being. 

East Asian religions often illustrate this process with the imagery of

transformation from cocoon to butterfly. A cocoon must cast off its

shell in order to be transformed into a butterfly. Death is like this nat-

ural process. To attain true selfhood (大我 the great person), one must

rid oneself of concupiscence, sin, karma, and human desires (私慾)

that contaminate the existential self (小我). This process of purification,

albeit with different names (e.g., justification, sanctification, self-culti-
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vation, awakening, or nirvana), is found in many religions. 

Present existential humanity is far from perfect, indeed, it is trou-

blesome, and so it must be subject to rigorous scrutiny and self-exam-

inations through various practices of self-cultivation and

sanctification, such as self-denial (無我), meditation, and prayer.36

Thus, from an East Asian religious perspective, it is dangerous for an

uncultivated, imperfect person or group of people to perpetuate life

without the necessary self-examination and self-transformation. From

this vantage point, the transhumanist proposal for immortality is one

of the most dangerous ideas ever generated. The transhumanist goal

can be seen as the immortalization of selfish desire and the will to

power and hegemony, which is similar to the way that cancer cells

analogically function at the cellular level (cf., the biological anti-cancer

mechanisms of apoptosis and cellular senescence).

Death Contributes to Our Role in Stories Larger than Ourselves

East Asian religions agree with the biological approach that the locus

of human evolution, advancement, or emergence is not limited to an

individual person living at a specific time and space, but rather is ex-

panded to wider spatio-temporal horizons and relationships of

species, family, clan, group, nation, and world. In this regard, Brent

Waters made an important criticism based on “natality,” a term coined
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by Hannah Arendt.37 Clearly, birth and death are two distinguishable

aspects of the human condition. The biological sciences show that re-

production is an efficient mechanism in the larger picture of human

evolution, but it requires death. Transhumanists, however, do not

speak about offspring, but, rather, focus on personal immortality. Wa-

ters rightly wrote:

This disdain for generational interdependency discloses both the

lynchpin of the posthuman project and the reason why it is a per-

ilous enterprise…. Through its futuristic rhetoric, post-human dis-

course amplifies, exemplifies, and justifies one of the most

pervasive late modern illusions—namely, that of an impervious

individual autonomy and its resulting narcissism…. Despite their

futuristic rhetoric, posthumanists are merely attempting to impose

a tyranny of the present over the future.38

From an East Asian perspective, Waters’ brilliant evaluation can be

supported by the important domain of intergenerational relationship,

namely, ancestry. In fact, posthumanists are imposing “a tyranny of

the present” not only on the future but also on the past. Neo-Confu-

cianism, in particular, emphasizes this dimension and profoundly in-

corporates it in the ritual of ancestor veneration or worship. In ancestor

veneration rituals the dead meet the living. Through these rituals, the

dead return to and participate in the communal life of the living, and

at the same time the living share in the life of the dead. In this way,

ancestors become immortal in the life of their descendants. Ancestor

veneration entails rituals where East Asians create space to transcend
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their personal mortality and establish a collective immortality of their

familial community and lineage. Whereas transhumanists strive for a

personal immortality, East Asians pursue a communal immortality by

means of revitalizing the intergenerational relatedness among the

dead, the living, and the unborn. Resisting the propensity of human

hubris to impose a tyranny of the present over the future or the past,

East Asians pursue a transtemporal unity and a harmonious and ho-

listic co-existence of the past, the present, and the future in the com-

munity. We see this notion of immortality, for example, in

Neo-Confucianism. In Confucianism, the very definition of humanity

is not an autonomous individual or an isolated ego, but, rather, a

being-in-togetherness or being-in-relationship as the Chinese character

of its cardinal virtue, benevolence (仁), literally means “two people.”

Conclusion

Digital and other versions of transhumanist immortality are mis-

named and scientifically invalid, because immortality paradoxically

requires the very process of death to be integrated in life if life is to be

sustained. The biological sciences show that death plays a critical role

in the life of single cells, multicellular organisms, and human brains.

Life and death cannot be separated; they are two sides of the same

coin. Viewed holistically, life is the process of a complex system, sus-

taining its status by means of self-organization and emergence.39 Life

moves through a constant cycle of birth, development, regeneration,
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and death. Overall, ranging from single cells to entire biological sys-

tems, the scientific appraisal of death suggests that the process of death

is pivotal in producing novelty, creativity, and life in the universe. 

East Asian religious thought and Christian theology are basically

consistent with this scientific observation. First of all, they agree that

death is not an enemy to conquer but, rather, an essential part of au-

thentic life. Life and death are not two different entities, events, or re-

alities, but, rather, compose an integrated whole in the same manner

as yin and yang function in Taiji. Further, death is an opportunity to

grow into a higher stage of life. The present human condition is not

true humanity; death is the ultimate way to purify one’s self to accom-

plish or recover true humanity. The transhumanist goal of immortality

is dangerous, because that goal can be the expression of a technological

hubris in the service of an imperfect human will to power and hege-

mony, analogically the same as cancer cells at the cellular level. Fur-

thermore, the locus of human evolution, advancement, or emergence

is not limited to an individual person, but is enlarged in the ever-ex-

panding horizons of spatial-temporal and communal relatedness. A

critical error in the transhumanist vision for immortality lies in the

tyranny of the present over the past and the future by denying linkage

to wider and bigger ancestral, evolutionary, planetary, and cosmic sto-

ries. 

Death is an integral part of life, but it is also a gracious gift that en-

ables a life to grow into its higher reaches. Mortality is the presuppo-

sition of an elevated life and eventual immortality. We need to

celebrate what Dowd and Barlow call “the gifts of death:” 

Without the death of stars, there would be no planets and no life.

Without the death of creatures, there would be no evolution…
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Without the death of neurons, wisdom and creativity would not

blossom… Without the death of old ways of thinking, there would

be no room for the new. Without death, there would be no ances-

tors. Without death, time would not be precious.40
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