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ABSTRACT

The evolutionary concept of survival of the fittest is applied to civilization-building species
and their prevalent ethical paradigm. Continuation of consciousness (sufficiently advanced
to concern itself with ethics) is applied as an evaluation criterion for metaethics frame-
works, normative ethics models and applied ethics practice. In particular, assertive panbi-
otic ethics of terrestrial guardianship and extraterrestrial gardening is likely advantageous
to the fitness of a civilization-forming species choosing this paradigm—as well as that of the
species’ home biosphere, and potentially even its home Universe. The only biospheres—
and Universes—that can get a deliberate reproductive boost are the ones that evolve civ-
ilizations able and willing to provide it. Civilizations that can, and choose to, protect and
replicate their systems of origin appear likely to give these systems (including themselves)
a decisive evolutionary advantage. Developing and using these abilities depend on the
civilization’s prevalent ethics. Evolving advanced civilization-forming consciousnesses de-
liberately helping their systems of origin immortalize themselves (through maintenance and
reproduction) therefore appears to be a natural selection condition for these systems. This
broad outlook appears highly relevant to humanity’s ongoing challenges. Accepting such an
assertive panbiotic ethical paradigm may help avert the energy crisis (and ensuing collapse
of the global civilization) by enabling the transition to renewable energy while we still have
the energy from fossil fuels to invest in it. Adoption of panbiotic ethics appears to be a se-
lection criterion for civilizations to develop beyond planetary stage (that human civilization
currently is at) and eventually help spread life beyond their home planet.
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Research Highlights
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» The foundational Hume’s law of metaethics is shown to be a fallacy.

» An alternative metaethics framework is proposed: ethics as an evolutionary adaptation.

+ Panbiotic ethics of terrestrial guardianship and extraterrestrial gardening is hypothesized to provide an evolu-
tionary advantage to the species choosing this paradigm, its home biosphere, and potentially even its home

Universe.

» Normative and applied ethics derived from this evolutionary framework can provide practical resource-
allocation guidance relevant to current global challenges (examples included).

1. Hume’s Fallacy

In 1740, David Hume completed “Of Morals”: the
third book of his “Treatise on Human Nature”. In it, he
attempted to address the is-ought problem: the relation-
ship between descriptive statements (“is”) and prescrip-
tive ones (“ought”). His views have since been dubbed
“Hume’s law” or even “Hume’s guillotine”, and taken to
mean that one can't infer ethical conclusions from factual
statements. What else can you derive ethical conclusions
from, if not facts?

Hume’s original position was literally this [1]: “as
this ought, or ought not, expresses some new relation or
affirmation, it's necessary that it should be observed and
explained; and at the same time that a reason should be
given, for what seems altogether inconceivable, how this
new relation can be a deduction from others, which are
entirely different from it”. Yet “should be observed and ex-
plained” is a prescriptive (“ought”) statement that Hume
attempts to derive from descriptive one (“is”: “expresses
some new relation or affirmation”)—in violation of the very
prescription he is seeking to justify. Hume’s Guillotine does
not survive Hume’s Guillotine. This argument is a fallacy
according to itself.

The fallacy exists on several levels. The most obvi-
ous one is seeking to prove a negative: non-existence
of a way to derive prescriptive statements from descrip-
tive ones. Accordingly, Hume delegates defining what he
meant by “new relation can be a deduction from others”
to his unnamed opponents, whom he challenges to give a
“reason”. It is not clear what exactly “a reason should be
given “for. Hume might be arguing that descriptive state-
ments are insufficient to deduce prescriptive ones—or, in-
stead, that they are unnecessary to do so. The descrip-
tive statements in question could include all possible de-
scriptive statements—the entire state of the world for all
eternity—or some fraction of that. The fraction could be,
for example, every fact available to the person making a
decision in question at the moment (s)he makes that de-
cision. Alternatively, it could be everything (s)he, at that
moment, considers relevant to the decision being made.
It is equally uncertain how that moment is supposed to be

selected—even though its selection appears to be relevant
to the descriptive statement set in question.

Without these specifics, Hume’s “law” is too vague to
serve as a metaethics basis for normative and applied
ethics. Consider, for example, the following thought ex-
periment: a hypothetical manuscript submitted to an aca-
demic journal presents a completely unconvincing critique
of Hume’s “law”. Yet according to the “law”, the conclusion
that the paper “ought” to be, for example, rejected cannot
be deduced from what its flawed content “is”. At the same
time, according to the “law”, the prescriptive statement that
the “law”, or any other principle, “ought” to be observed
cannot be derived from the descriptive statement that this
principle “is”, at least in the opinion of those choosing to
observe it, valid.

This absurd situation is a radical departure from the
history of ethics: the earliest known treatise on ethics,
the Maxims of Ptahhotep, written about 4400 years ago,
shows that Ptahhotep already recognized metaethics as
the basis for solving real-world moral questions. Both Aris-
totle in the Western philosophical tradition and Confucius
in the Eastern one supported this view as well. Revisiting
the issue by 18th century philosophers, including Hume,
appears to stem from the paradox of the times. The New-
tonian scientific revolution, then in full swing, assumed
that precise immutable laws determined everything in the
world—and that humans can understand these laws and
use them to their advantage. Logically, this determinis-
tic reductionist belief contains the seeds of its own de-
struction: humans are part of the world; hence the pre-
cise immutable laws that allegedly determine everything in
the world should determine human behavior as well. That
would leave no room for free will to change anything, to
one’s advantage or otherwise. In this imaginary mechanis-
tic world, ethics lack an object of study: the only behavior
allowed by the immutable laws cannot be ethical or un-
ethical, good or bad. Ethics require choice, determinism
prohibits it. There is an apparent disparity and even “an-
tagonism” between (allegedly deterministic) Nature and
(allegedly capable of making good or bad choices) hu-
mans, despite humans being part of Nature. Regarding
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this, Thomas Huxley wrote in “Evolution and Ethics” in
1893: “if the conclusion that the two are antagonistic is
logically absurd, | am sorry for logic” [2]. Paraphrasing
Hume, it “seems altogether inconceivable” that denial of
free will would hold such absolute priority as to demand—
and obtain—both denial of logic and debasing moral phi-
losophy. The attempts to relieve this tension, under the
general heading of compatibilism, continue to this day.
See, for example, this excellent review [3] of attempts to
date to resolve the paradox without resorting to repudia-
tion of logic. The discussion in [3] is centered around the
concept of “autonomous reflection”: a way to inconspicu-
ously introduce free will, and exceptions to absolute deter-
ministic causality, without explicitly naming either. Another
review of the free will vs. determinism debate [4] points
out that the high evidentiary bar for free will suggested by
its opponents—experimental falsification of the hypothesis
that the opposing view is wrong—is equally applicable to
causal determinism the opponents favor. It is met in nei-
ther case. The details of this argument (continuing for at
least 25 centuries) are beyond the scope of this paper, but
it appears reasonable to assume that ethics are relevant:
choosing ethical actions over unethical ones is both possi-
ble and consequential. As summarized by Charles Darwin
[5], “[a]t all times throughout the world tribes have sup-
planted other tribes; and as morality is one important el-
ement in their success, the standard of morality and the
number of well-endowed men will thus everywhere tend to
rise and increase.”

In agreement with Darwin, the authors of [2, 3]
link metaethics with evolution. Developing this link, as is
shown below, allows using fitness as a criterion to select
metaethics models: specifically, the ones yielding useable

A
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guidance to their adherents—and, in turn, improving the fit-
ness of those adherents. Fitness in the evolutionary sense
is the ability to continue into the future (long enough to
produce offspring).

Data from the future (e.g. data on future success of
supporters of a particular ethics paradigm) is unavailable
at any given time. A time machine, a.k.a. Laplace’s de-
mon, would violate known physics if it existed. For exam-
ple, no machine can predict the future of the Universe
that the machine itself is a part of [6]. An ideal com-
puter is estimated to be approximately 13,000,000 times
too slow to predict its own next operation before actu-
ally performing it [7]. In addition, Heisenberg’s uncertainty
principle prohibits obtaining complete and infinitely accu-
rate information about every particle and wave in the Uni-
verse, which the Laplace’s demon requires as the start-
ing point to predict the future. The world is a chaotic sys-
tem: if the precision of determining its initial state is finite,
any deterministic forecast increasingly deviates from real-
ity over time. Furthermore, any finite amount of objective
data available at a given time is compatible with an infinite
number of deterministic forecasts, depending on assump-
tions of the model used to derive the forecasts from the
data (Figure 1). A further set of assumptions is needed to
then select a desirable value, or range, of the variable in
question. So, while the absolutist interpretation of Hume’s
logic is fallacious, Hume’s concept appears to work in a
much narrower sense. Namely, no finite set of descriptive
statements provable by objective information available at a
given time can suffice to unequivocally determine the truth
or falsehood of any prescriptive statement about the fu-
ture. In other words, deliberate choices necessarily involve
an element of subjectivity.

®*  data

model 1

model 2

>

tirme

Figure 1. Same data, different assumptions, different models, diverging forecasts.

434



Shenderov

Unavailability of a time machine yields several non-
trivial constraints on viable metaethics models. First, they
have to acknowledge the incompleteness and uncertainty
of information about the state of the world after the de-
cision is made at the time of making it. Secondly, they
have to acknowledge that even the time to make a decision
is not uniquely and precisely determined by the objective
information available to the decision-maker by that time.
Thirdly, they have to acknowledge the uncertainty of any
forward-looking ethical evaluation made at a specific point
in time; any subjective assumption necessarily involved in
such an evaluation may prove wrong in some sense. Yet
the practical output of ethics is judging tentative decisions
by their expected impact on the future. Therefore, a viable
metaethics theory does not deal with immutable absolute
moral truths, with the exception of the following explicit as-
sumptions:

(i) continued survival of whoever is asking—that is, of
the consciousness advanced enough to concern it-
self with the question of metaethics—long enough to
produce offspring still interested in metaethics is de-
sirable, and

(i) conditions exist whereby said consciousness can un-
dertake some deliberate action to increase (or de-
crease) the probability of such survival.

With these two postulates, a metaethics model can
be developed into a normative ethics paradigm—and an
applied ethics practice. Such development seems timely:
current events suggest that humanity could benefit from
some moral clarity.

The following sections attempt to apply the princi-
ples outlined above to evaluating development scenarios
of advanced—civilization-forming—consciousness. It ap-
pears that evolutionary ethics logic, applied consistently,
makes continuation of this development itself a non-trivial
criterion for normative and applied ethics analysis. The
more general normative ethics will be considered first, in
relation to the role of advanced consciousness in evolu-
tionary cosmology. This is followed by a somewhat more
detailed applied ethics analysis of global development sce-
narios for the next few decades.

2. Normative Ethics Implications of Cosmological Nat-
ural Selection

We know only one species, our own, that seeks a
meaning to life. The first book on astrobiology, a 1904
monograph by Alfred Russel Wallace—the co-discoverer
of natural selection—was titled “Man’s Place in the Uni-
verse.” In 1904, scientists still thought Milky Way was the
only galaxy in the Universe, still debated the existence of
atoms and molecules, and had yet to discover the nature
of gene, or atomic nuclei, or photons. The interest in pon-
dering existential questions on such grossly inadequate
empirical evidentiary basis sharply contrasts civilization-
building humans with all other known species. By 1980,
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Carl Sagan suggested that we humans are a way for the
cosmos to know itself [8].

Sagan’s suggestion that “we are a way for the Uni-
verse to know itself” was an extension of the weak an-
thropic principle: an observable, intelligible Universe has
to accommodate intelligent observers. This accommoda-
tion is dubbed “fine-tuning” for the incredible precision re-
quired: even minute deviations of the values of fundamen-
tal physical constants from their present values would have
made life, including that of intelligent observers, impossi-
ble. The fundamental constants set appears way too pre-
cise a fit to be random. How did they get their fine-tuned
values?

As a solution to this puzzle, Lee Smolin proposed the
Cosmological Natural Selection concept [9]. He posited
that an evolving population of Universes—like any other
evolving population—is under a selective pressure for the
ability to successfully reproduce. The Universes whose
fundamental constant sets happen to be most suitable for
producing daughter universes, do; and as long as their off-
spring inherit, with some variation, the fundamental con-
stant sets from parent Universes, the evolution will proceed
like it does in biology, with the fittest individuals dominat-
ing the population. Smolin argued that black holes are the
Universes’ reproductive organs, and the conditions favor-
ing their formation also happen to favor the emergence of
life. In the original Cosmological Natural Selection model
(CNS, Figure 2), life, intelligence and civilizations are rela-
tively accidental byproducts of the evolution of Universes.

Smolin’s concept was extended by Louis Crane, Ed-
ward Harrison and others (see [10] for review). They
hypothesized that, rather than accidentally emerging in
a selective process driven by the requirement to effi-
ciently make black holes, life—and, specifically, intelligent,
civilization-forming life—may be the very factor a Universe
needs to efficiently reproduce (hence these models are
collectively called CNS-I, for Intelligence-mediated Cos-
mological Natural Selection). For example, (as Robert
Zubrin points out, [11]) black holes may well be the tech-
nology powering (and propelling) advanced technological
civilizations. This could give evolutionary advantage to
the home Universes of such civilizations, as they deliber-
ately increase the flux of the matter/energy towards black
hole formation—hence increasing their home Universes’
reproduction rate. In a reversal of the original CNS view,
here the Universe creation could be an accidental byprod-
uct of technological civilizations’ metabolism. The ability
to evolve life, and eventually technological civilizations, is
therefore “in the interest” of a Universe if its “purpose” were
for its offspring to dominate the universe population—as
James Gardner proposed in his “Selfish Biocosm” hypoth-
esis [12].

However, black holes constructed by a technological
civilization for its utilitarian purposes would perhaps be
optimized for those purposes, rather than for producing
daughter universes in the (likely somewhat imperfect) im-
age of its home Universe. Consequently, the offspring may
have little, if anything, in common with the parent—likely
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inheriting none of the parent’s “fitness” for “reproduction”
and voiding the parent’s evolutionary advantage. Hence
“selfishness” of a civilization would be selected against:
to retain its home Universe’s advantageous fundamental
constant set in the daughter universes it makes, a civiliza-
tion likely has to make a deliberate effort to do so. There
doesn’t appear to be any way for that civilization to directly
benefit from the results of such effort; its motivation for
spending resources on pursuing this goal would therefore
be largely altruistic. It can, therefore, be argued that the
ability to evolve not just any life, but intelligent and ambi-
tious life developing an altruistic technological civilization
is a cosmological natural selection criterion. Ethics is an
evolutionary metric.

CNS-I framework allows assigning a tentative mean-
ing to life, and particularly intelligent life. According to
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Clement Vidal, the evolutionary meaning of life is pursuit
of immortality [13]. The immortality scale of interest to H.
Sapiens has evolved from individual to family, tribe, nation,
species, ecosystem, biosphere. Viewing evolution of life,
including development of advanced intelligence, as a pro-
cess integral to overall cosmic evolution allows assigning
a “purpose” to advanced civilizations and a moral justifica-
tion to progress towards emergence of such civilizations
[7, 14, 15]. The “purpose” would be to let their home Uni-
verse know itself well enough to deliberately reproduce.
In this model neither Universes nor civilizations are acci-
dental: both are a part of an evolutionary cycle of life (Fig-
ure 3). There appears to be a selective pressure for uni-
verses evolving altruistic technologically advanced civiliza-
tions with panbiotic ethics. One of these may have created
our Universe.

Big Bang
| Black Hole Hadron
Evolution Evolution
Star
Evolution

Figure 2. Cosmological Natural Selection.
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Figure 3. Intelligence-Mediated Cosmological Natural Selection.
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3. Evolutionary Normative Ethics of Directed Pansper-
mia

The ultimate origin of life is probably abiological. Yet it
appears increasingly likely that life on Earth emerged way
too fast to have evolved both abiologically and locally [16].
The Last Universal Common Ancestor, LUCA, complete
with the sophisticated machinery of genetic coding, trans-
lation, transcription, replication, and catalytic metabolism
with thousands of networked reactions, is estimated to
have evolved almost immediately (on the evolutionary
timescale) after the planet’s surface cooled down enough
for rocks to solidify. There doesn’t appear to be a way for
all these processes to evolve this fast from scratch (in con-
trast to the billions of years it took evolution to then come
up with the comparatively “minor” add-ons: photosynthe-
sis, cell nuclei, mitochondria, sexual reproduction, multi-
cellular life forms etc.).

Once started, life spreads over its home planet—and
eventually beyond, in a process called panspermia. An
Earth-like planet with a biosphere likely broadcasts life-
carrying meteoroid particles for as long as the biosphere
is active enough—perhaps about 2.5 Gyr [17]. Such emit-
ter planet is estimated to have an exobiosphere of ap-
proximately 5 pc, or 1.5 x 10" km, radius, containing
about 102! viable microorganisms [18]. The total num-
ber of descendants—biospheres of exoplanets success-
fully seeded by fortuitous panspermia over the emitter bio-
sphere’s lifetime—can be estimated to range between sev-
eral and several dozen (Shenderov, manuscript in prepa-
ration). Unmediated diffusion of life across interstellar dis-
tances is slow.

Just like a universe can get an evolutionary advan-
tage from a civilization deliberately assisting its reproduc-
tion, so can a biosphere. A civilization evolving the ability to
mediate its home Universe’s reproduction would likely en-
gage in certain types of preparatory behavior increasing
its chances of success. One of these may be developing
black hole technology (or some alternative technology en-
abling deliberate creation of Universes). Another is help-
ing life spread through its home Universe—so intelligent
life’'s abundance and diversity increase, and so do the Uni-
verse’s chances to have viable offspring.

Promoting the spread of life means both directed
panspermia and space settlement. Space settlement with
designer biospheres, modelled on the civilization’s home
biosphere, allows rapid spread of advanced life forms—
bypassing billions of years of evolution otherwise re-
quired for such life forms to evolve. Despite the common
origin, the daughter civilizations will coevolve with local
environments—and so necessarily diversify. Exchange of
information may continue among such civilizations—which
can, therefore, be regarded as belonging to a common ex-
tended noosphere.

Directed panspermia, on the other hand, involves
seeding alien planets with primitive life forms—uwhich then
will only establish mature biospheres, including advanced
civilizations, billions of years later (if ever). In terms of cov-
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ering both physical spacetime and diversity phase space,
it is complementary to the space settlement efforts.

Directed panspermia is deliberate transport of (mi-
cro)organisms across space as seeds of life on other plan-
ets. A sufficiently advanced technological civilization can, if
it chooses to, accelerate the spread of life by many orders
of magnitude compared to fortuitous panspermia. Increas-
ing the flux and individual mass of life-carrying meteoroids,
their viable payload, and their transit velocity requires only
known technologies and a deliberate investment of re-
sources, primarily energy. A Kardashev Type | civilization
of Earth would command 5 x 10%* J of energy annually.
Budgeting just 1% of that to perform directed panspermia
would make it possible, at only 1% energy efficiency, to
send enough panspermia packages in several centuries to
seed all of Milky Way Galaxy’s estimated 10'! habitable-
zone planets (Shenderov, manuscript in preparation). Ev-
ery human alive today would then be succeeded (billions
of years later) by about a dozen biospheres directly de-
scended from our home one. After the Milky Way, human-
ity (by then exceeding Kardashev Type | power level) can
eventually seed the other 10'" galaxies in the observable
Universe. The overall target space for terrestrial-type life
seeding may increase from less than a hundred to about
10?2 by evolving a technological civilization with assertive
panbiotic ethics. If this civilization chooses to spread life
through the Universe it can fail, but if it doesn’t it can’t
succeed.

Thus, it is at least possible that the origin of life on
Earth was LUCA being brought to Earth by an extraterres-
trial civilization’s directed panspermia campaign. Altruistic
panbiotic ethics driving such a campaign may be the foun-
dation of terrestrial biosphere, and therefore part of human
heritage.

Of the multiple panspermia probes that may have
seeded the Earth, the ones that developed into our bio-
sphere were of the same origin. The only known genetic
code is but one option in an unimaginably vast chemical
space [19], hence panspermia from different primary (in-
dependently abiologically evolved) sources is astronomi-
cally unlikely to have compatible genetics and biochem-
istry. The fact that all known terrestrial organisms share the
same genetic code suggests that a biosphere, once estab-
lished, is extremely resilient against subsequent pansper-
mia attempts. And the simultaneous arrival at the same
destination of panspermia parcels from multiple origins is
astronomically unlikely. Therefore, concerns about theoret-
ical alien biospheres succumbing to a few terrestrial mi-
crobes, weakened by the rigors of interstellar travel, con-
tradict evidence-based science [18—20].

Directed panspermia activity would be mostly altruis-
tic: the civilizations engaging in it cannot benefit from it in
any pragmatic, myopically-rational way—unless you con-
sider giving humans a sense of common goal, and the
resultant changes of worldview, attitudes and behavior a
pragmatic benefit.

Charles Darwin already recognized the apparent con-
tradiction between the desire for individual success and
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altruism [5]. In strictly rational terms, an individual tak-
ing risks and making efforts on behalf of the group is at
a disadvantage compared to the “free-riders” who don't.
But altruistic behavior evolved early in evolution of life on
Earth: procaryotic cells form colonies and differentiate to
perform specialized functions, where individual cells ac-
cept metabolic burdens and survival risks to benefit the
colony (for review, see [21]). Single-celled amoeba Dic-
tyostelium discoideum, when stressed, forms multicellu-
lar fruiting bodies, with about 20% of the cells forming a
structural support (stalk) allowing the other cells to form
spores [22]. But extensive, sustained and evolving coop-
eration beyond biological “kin” appears to be uniquely hu-
man among known life forms [23]. Evolving—expanding—
definition of “self” is what appears to reconcile selfish and
altruistic motives as a civilization advances.

Evolution of altruism and cooperation are examples of
violation of short-sighted individual rationality implied (or
explicit) in many modelling studies of human and animal
behavior (hence the “puzzle of human cooperation”, [24]).
The costs of altruistic behavior are immediate and evident;
the benefits, less so—unless culture preconditions indi-
viduals to take common good into consideration. For ex-
ample, in many human cultures, being a defender of the
tribe increases the individual’s attractiveness as a repro-
ductive partner—despite the obviously increased risks of
being unavailable for childcare in case of dying in battle.
At the individual level, this behavior is highly irrational. Yet
over time, cultures that promote (a calibrated level of) irra-
tional, altruistic behavior accumulate evolutionary advan-
tages over those that don’t.

The ability to irrationally set long-term goals, and then
sustain the rational pursuit of those goals, appears to be
the key emergent property of advanced cognition that en-
ables civilization-building. Nabta Playa observatory, for ex-
ample, required astronomical data accumulated over mul-
tiple generations—Ilong before the invention of writing. Civ-
ilization is a combination of sustained deliberate activities;
the most innovative of these activities tend to be the least
rational, as neither all of their consequences nor the con-
sequences’ “optimality” can be fully established by the time
it's decided to carve a Sphinx or fly to the Moon. This fea-
ture (that John Stewart termed “commitment before cer-
tainty” [25]) appears to be a prerequisite to the develop-
ment of a civilization by trial and error, where spectacular
breakthroughs are rare and unpredictable: requiring cer-
tainty before action paralyzes action.

No civilization can rationally justify the resource ex-
penditure on directed panspermia (or Universe replication)
any more than humans could rationally justify building the
Nabta Playa observatory or carving Sphinx or painting ani-
mals in the impenetrable darkness 1 km from the entrance
to the Rouffignac cave. While a lot of rational thought must
have gone into achieving each of these goals, setting them
in the first place appears somewhat irrational. Apparently,
irrationality is what allows us humans, lacking access to
a time machine, choose what to be rational about. Hence
“commitment before certainty” is a normative ethical obli-
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gation to act without complete knowledge: if you try you
can falil, but if you don’t you can’t succeed.

There is, for example, nothing objectively “better”
about the blue-green watery Earth than the brownish-red
dusty Mars or gray dusty Ceres. Humans just happen
to subjectively, irrationally prefer the Earth with its life—
including ourselves. In the evolutionary ethics framework,
this irrational preference places humans under ethical obli-
gation to preserve and propagate life as they know it from
the biosphere that evolved them. Alien civilizations that
evolved under extraterrestrial conditions are under similar
ethical obligation to preserve and propagate life as they
know it from their origins. Expanding, beyond Earth, the
one biosphere we know exists is associated with unknown
risks to hypothetical aliens. However, without our deliber-
ate help terrestrial life would be at risk of extinction from
cosmic catastrophes we could protect it from (and plant its
backup copies elsewhere in case the protection fails). Ter-
restrial biosphere would also be at a tremendous competi-
tive disadvantage to any alien biosphere whose civilization
is guided by assertive panbiotic ethics. These are risks to
the life that we know exists.

A biosphere, like any complex system, evolves in a
path-dependent fashion [26]. As a part of Earth’s bio-
sphere, human civilization and its culture reflect an out-
come of a long sequence of events unique to our planet
of origin. Human “identity” embodies at least 3.8 billion
years of one-of-a-kind process of evolving complexity (to
the point of concerning itself with ethics). In terms of evolu-
tionary ethics, deliberately facilitating the continuity of this
process is a moral obligation of our species to the bio-
sphere it evolved in. Denying the terrestrial biosphere the
evolutionary advantage it earned by evolving us is, within
this framework, grossly unethical.

Other frameworks lead to different conclusions. For
example, a moratorium on deliberate panspermia [27]
has been proposed “until we can predict...long-term
outcomes™—read forever, as making such a prediction
covering an arbitrarily long time requires a time machine.
In absence of a time machine, the proposed moratorium
amounts to assuming that any alien life, or no life at all, is
a priori preferable to terrestrial life and its extraterrestrial
progeny. The paper [27] quotes “estimates that a billion
years of existing sentient life on Earth might be equivalent
to 18.2 trillion years of suffering (without considering the
possible compensatory effects of positive welfare states)”.
Indeed, once “positive welfare states” are ignored, the re-
maining welfare is negative—and can then be used by
welfarists to justify assigning life a negative value. The pa-
per further posits that “The argument for panbiotic ethics
is grounded in a principle of equivalence between descrip-
tive and normative statements concerning living systems
[11, 28]. However, according to classical interpretations of
logic, attempting to derive the latter class of statements
from the former is invalid, otherwise known as “Hume’s
Guillotine” [29]”. In fact, panbiotic ethics do not require
such equivalence, just the assumptions that (i) life’s value
is net positive, and (ii) it can be deliberately increased, as
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discussed in Section 1. Furthermore, the “Hume’s Gilli-
otine”, if understood in this all-encompassing sense, is
itself invalid (see Section 1). Perhaps the proposed mora-
torium itself should be suspended until we can predict its
long-term outcomes.

4. From Normative to Applied Ethics: Evolution of In-
tent

The only biospheres that can get a deliberate repro-
ductive boost are the ones that evolve civilizations able
and willing to provide it. Ethics affects both a civilization’s
ability to aid life in pursuit of immortality and its willingness
to do so—and so becomes a very pragmatic, existentially
relevant field of thought.

First, in order to protect its home biosphere from cos-
mic catastrophes, plant its backup copies elsewhere in
case the protection fails, and seed its home Universe with
panspermia parcels, a civilization has to last long enough
to learn how to do all of these things. And ethics appear
relevant both to a civilization’s emergence and to its life
expectancy. Anthropologist Margaret Mead allegedly re-
garded a 15,000-year-old broken, and healed, femur as
the earliest sign of human civilization (mainstream mis-
anthropes, naturally, declared this uplifting story “misin-
formation” [30]). It turns out that a broad variety of non-
human species benefit from intra- and interspecies coop-
erative behaviors (see [31] for review). Mammals, birds
and even ants take care of their wounded comrades. Most
species take care of their young—often engaging in collec-
tive behaviors, like group migration or colonies, occasion-
ally involving more than one species. Whales, buffaloes
and birds help other species avoid predators, often risk-
ing their life and limb in the process. Even individual pro-
caryotic cells under environmental stress accept metabolic
burdens and survival risks to improve the overall survival
chances of a colony they form in these conditions. How
come none of these have civilizations, but humans do?

Our cooperation evolves [28], and it evolves through
stories—informative and imaginative—rather than genes.
So, the pace of human evolution—and that of the bio-
sphere that evolved humans—is no longer limited by bi-
ological mutation and generations-long selective process.
With evolving collective consciousness, i.e. culture, hu-
mans out-evolve other terrestrial life forms. The only global
civilization known so far—the human one—developed
(hesitantly) as a progression of increasingly bigger groups
of increasingly more diverse people pursuing increasingly
more ambitious goals. When a task is difficult enough, spe-
cialization and cooperation tend to win over trying to do it
all yourself as best as you can. Human history is the story
of survival of the more cooperative, from a small tribe in
a cave to global empires exploring Space and wrapping
our home planet in the World Wide Web of knowledge and
communication. Charles Darwin expressed this trend like
this: “[s]elfish and contentious people will not cohere, and
without coherence nothing can be effected. A tribe rich in
the above qualities would spread and be victorious over
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other tribes: but in the course of time it would, judging from
all past history, be in its turn overcome by some other tribe
still more highly endowed. Thus the social and moral quali-
ties would tend slowly to advance and be diffused through-
out the world” [5].

The causal relationship Darwin asserted may be dif-
ficult to ascertain in specific circumstances. Success or
failure of groups of humans apparently depends on many
factors besides their morality, with effects of the latter of-
ten masked by the former. For example, human coopera-
tion and equitable access to water likely enabled the an-
cient irrigation empires of Nile, Tigris, Euphrates, Indus,
and Yellow River valleys. These civilizations are among the
most studied chapters of human history; nevertheless, the
contribution of ethics to their development remains spec-
ulative. Circumstances are very rarely as clear and well-
documented as they were for the so-called Nuer conquest
[29]. In 19th century, Dinka people in South Sudan rapidly
lost territory to their Nuer pastoralist neighbors with better
cooperation skills. Nuer land holdings quadrupled over a
period of just 70 years. This episode is particularly telling
because the Nuer had recently been a subgroup of the
Dinka, with the two peoples sharing language, technology
and environmental conditions.

Most of human history resists the detailed analysis
made possible by these exceptional circumstances. The
causal connections between public sentiment expressed
by Leonardo DaVinci’s “we must stretch ourselves to the
very limits of human possibility” and the spectacular artis-
tic, scientific and social achievements of the Renaissance;
or between public sentiment expressed by Francis Bacon’s
assertive “Knowledge is power” and the ensuing Industrial
Revolution; or between public sentiment expressed by Dr.
Martin Luther King’s “I have a dream” speech and the suc-
cess of cooperative efforts by about 400,000 Americans
to land humans on the Moon, are tenuous at best. Yet
Darwin’s notion that morality and culture correlate with the
evolutionary success of the society sharing that culture ap-
pears to hold—not as a strict, inviolable law, but on aver-
age and over time. And at least in some cases where the
sequence of events can be unequivocally established—
such as collecting and collating astronomical data before
constructing the Nabta Playa observatory, or learning to
tip spears with stones before hunting with stone-tipped
spears—the intent to act preceded a sustained effort long
before its outcome was clear. This suggests occasional
‘commitment before certainty” as a necessary ingredient
of evolution of culture: various groups commit resources
to deliberate actions according to their different belief sys-
tems, and the cultures whose beliefs prove beneficial get
a better chance to become ubiquitous. While often hard to
confirm in specific instances, this assertion appears log-
ically inevitable from reductio ad absurdum analysis. lts
opposite statement is that certainty should always precede
commitment. If this statement were true, it should never be
made: making it amounts to a commitment (to never taking
action until its outcome is certain) before certainty (that it's
always a good idea).
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A “commitment before certainty” has to be sustained
for some time to produce a desirable effect, or corrected if
it produces an undesirable one. The first feature is persis-
tence. The second is corrigibility. Both are components of
culture, and so is ethics that yields the criteria to evaluate
the outcome as desirable or undesirable.

Persistence and corrigibility both evolve. Phenomena
whose features can be construed as persistence and cor-
rigibility emerged long before civilizations, intelligence, or
even life. Air molecules at room temperature and atmo-
spheric pressure persist in straight-line motion at con-
stant speed between consecutive collisions with other air
molecules. The persistence time is hundreds of nanosec-
onds. In a gradient of temperature and/or pressure, this
motion—termed persistent random walk—is biased: an air
molecule is more likely to get hit on one side than the
other, so it preferentially moves along the gradient. Es-
cherichia coli, a procaryotic cell, moves in liquid through a
sequence of approximately linear “runs” interrupted by pe-
riods of reorientation, or “tumbles”. The persistence time
for E. coli is about 1 s. In a gradient of a chemoattractant,
the cells preferentially move toward the source by swim-
ming for a longer time, on average, towards the source
of the chemoattractant than away from it [32] in a pro-
cess called chemotaxis. They correct their swimming di-
rection using a signal from chemoattractant receptors. The
chemotaxis system is largely preserved since LUCA, for
3.5 billion years [33]. Meantime, the estimated 2 x 103
bacteria on Earth accumulate approximately 10~2 muta-
tions per cell division [34] approximately every 15 hours in
the wild [35]. The total number of variants tested over the
3.5 billion years is, therefore, approximately 4 x 10%, yet
none of these has resulted in a radical modification of the
existing chemotaxis system in procaryotes.

More advanced life forms demonstrate even more so-
phisticated examples of apparently “intentional” behavior:
for example, insects, birds, caribou and whales endure
months-long seasonal migrations twice a year. This behav-
ior appears to be genetically inherited, with little variation,
from generation to generation of these organisms [36].

Humans, on the other hand, had the ability to develop
artifacts like Nabta Playa observatory over the course of
800-900 years. These artifacts embodied centuries’ worth
of accumulated astronomical and technological knowl-
edge, collated long before the invention of writing. The
knowledge is believed to have progressed from the abil-
ity to recognize celestial bodies—Orion belt, Sirius, Arc-
turus, o Centauri—to quarrying, shaping, dressing and
placing megaliths weighing several tons to mark an in-
creasing number of recognized celestial alignments [37].
Invention, and rapid development, of writing is a further
example of coevolution of human cognition and human ac-
tion; “we have become able to leverage material forms for
cognitive purposes: we recruit and incorporate them into
our cognitive system..., exploit them to accumulate and
distribute cognitive effort between individuals and genera-
tions..., and use them to recreate phenotypic change in
new individuals and generations” [38]. This sharing of cog-
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nitive tasks depends on the availability of those able and
willing to participate: for example, a single bonobo found to
have a unique ability to process abstract concepts [39] has
no other bonobos to share cognitive tasks with, precluding
the development of a bonobo civilization. Chimpanzees of
one troop were observed to make hunting tools in a multi-
step process; however, they were unsuccessful in hunting
with the tools in 21 out of 22 observed attempts, and the
tools were discarded [40]. The putative learning of tool-
making skills by chimpanzees, and navigational skills by
homing pigeons [41], through imitation is often interpreted
as evidence of proto-culture. This anthropomorphizing in-
terpretation is not entirely convincing, since in every known
instance it was representatives of human culture doing the
research on the nonhuman subjects, not the other way
around.

Early hominids, distant ancestors of modern humans,
maintained and perfected the Oldowan stone toolmak-
ing technology [42], and its derivative Acheulian and Lev-
allois knapping technologies [43], for 2.6 million years.
Even the scarce available record shows examples of in-
dependent development by trial and error, with some of
the sites showing primitive techniques as much more ad-
vanced technology was in use elsewhere at the same
time [43]. The technology of hafted stone-tipped spears
emerged about 500,000 years ago [44], also before the
appearance of anatomically modern humans. Importantly,
while observant hominids may have noticed accidentally
chipped flint stones, shaping stone tools requires dozens,
if not hundreds, of individual operations, suggesting imag-
ining a desirable result and checking the unfinished prod-
uct against that image. Sticks with attached sharp stones
are not known to form by accident, so the stone-tipped
spears have no conceivable accidental prototype. Learn-
ing to construct a stone-tipped spears good enough to be
of practical use involves a long arduous trial-and-error pro-
cess. There does not appear to be a rational (based only
on a priori available information) way of predicting that
such effort will pay off. This is perhaps the first unequivocal
example of a sufficiently complex human-made system (or
process) that required irrational thinking: imagining things
that did not exist at the time.

Cross-generational sharing of cognitive tasks enables
tackling problems humans cannot solve in a single lifetime,
like accumulation of astronomical data and technology for
the Nabta Playa observatory or the Antikythera mechan-
ical calculator. This involves faith: trusting statements by
others (regarding both the irrational choice of problems to
tackle and the rational accumulated experience to date)
one is in no position to exhaustively verify. This trust-based
expansion of collective memory and processing bandwidth
beyond any individual’s abilities is an apparent prerequisite
to Isaac Newton’s “if | have seen further, it is by stand-
ing on the shoulders of giants”. This sharing of cognitive
tasks is central to cumulative cultural evolution [45, 46]
progressing through symbolic spoken language, mythol-
ogy, written language, scientific method, printing, industrial
revolution, telegraph, radio, spaceflight, Internet to collect
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and disseminate information, abstractions and ideas for
evaluation, retaining or rejecting. The earliest known cave
painting at Leang Karampuang (51,200 years old) depicts,
among other things, mythical semihuman creatures (the-
rianthropes), products of human imagination [47]. At ap-
proximately the same time and in the same general area,
the first unambiguously confirmed successful ocean cross-
ing resulted in settling Sahul (modern Australia) [48]. This
clearly required deliberate action: the chances of success-
fully establishing a robust founding population [49] at ran-
dom, i.e. without intent, are exceedingly low [48]. The pos-
sibility of successful accidental settlement was demon-
strated only by assuming that groups of at least 40 people
are regularly (every 20 years) “washed off” from only a few
kilometers’ stretch of shoreline along the settlement route,
to land on an island at least 100 km away (several shorter
crossings of 20-30 km were assumed to be achieved by
the same mechanism). No such event was ever recorded
in human history anywhere along the 2,500,752.85 km
of shoreline worldwide [50], despite human population
(particularly along seashores) currently being hundreds of
times higher than it was 50,000 years ago.

Human settlement of physical space and that of men-
tal space proceeded in parallel, suggesting a common-
ality. This commonality appears to be their coevolution
with (somewhat irrational) human intent and (mostly ra-
tional) human knowledge and skill—in other words, the
cumulative cultural evolution of humans. The ability to ir-
rationally set progressively more ambitious, longer-term
goals shared among progressively bigger groups of hu-
mans, and then sustain the rational pursuit of those goals
long enough for some of those goals to be achieved, ap-
pears to be the key emergent property enabling the self-
organization of life through trial and error into a civilization.

Evolving ethical intent appears to be critical to the role
of civilizations in the evolution of their home biospheres. In
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order to protect its home biosphere from cosmic catastro-
phes, plant its backup copies elsewhere in case the pro-
tection fails, and seed its home Universe with pansper-
mia parcels, the civilization has to choose to do so. It has
to accept the responsibility for its home biosphere’s long-
term survival. Evolution of intent to aid terrestrial life in set-
tling space starts with caring for our planet of origin (Fig-
ure 4). Humanity’s track record here is rather promising
(even though, like all human endeavors, it involves trial and
error). Early in the civilization’s history, humans learned
to take care of symbiotic species—dogs, wheat, barley,
goats, pigs, cattle—and deliberately increase biological
productivity of river valleys (Nile, Tigris, Euphrates, Indus,
Yellow rivers). Later, artificial oasis technology emerged
and allowed settlement of arid areas (and development
of transcontinental trade routes through deserts). Native
Americans, among others, perfected techniques for sup-
porting abundant wild populations of bison, elk, and cari-
bou, with obvious benefits to the whole ecosystem. As
human civilization developed, it moved farther and farther
beyond myopic utilitarianism of immediate survival, creat-
ing first stone age sacred sites, then Hanging Gardens of
Babylon, medieval game reserves and royal forests, then
modern National Parks. Currently, these and other pro-
tected areas cover 17.6% of the Earth’s landmass, and
movement is underway to increase this proportion to 30%.
Humans built Svalbard Seed Vault that safeguards plan-
etary genetic heritage (another one is planned to be built
on the Moon); established a Planetary Defense Coordina-
tion Office to track near-Earth objects that may threaten
our planet; and conducted a successful planetary de-
fense test mission to deflect an asteroid. Humans created
Nature preserves and Endangered Species legislation—
protections unavailable to the over 99.9% of the species
that ever existed on this planet that went extinct before hu-
mans arrived.

Figure 4. Black-winged Stilt (Himantopus himantopus) nest on a dirt road in Kenya, carefully marked by humans (Homo

sapiens) to prevent accidental damage. Photo by the author.
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Continuation of this trend depends on prevalent hu-
man ethics, which defines how humanity manages its
resources—the most important resource being human
creativity and ambition. And the dynamics here are
alarming—at least in the developed countries of the global
North, which are traditionally considered to be the van-
guard of progress.

5. Evolutionary Applied Ethics of the Nascent Global
Civilization of Earth

The global North, where about 13% of humanity lives
in relative comfort on 30% of humanity’s energy budget,
for centuries dominated the civilization—in economy and
finance, technology and science, politics and war, litera-
ture and media. It accounts for 44% of all human economic
activity, measured as PPP GDP. Even decisions on what
countries to include in the global South are made in the
global North.

The North’s dominance used to be reassuringly (and
somewhat convincingly) attributed, at least in part, to its
superior ethics: the ability to tell good from bad [51]. In-
deed, the ideas of Renaissance, French Revolution, In-
dustrial Revolution, American Revolution were progressive
for their time. Capitalism generally rewarded innovation
and ambition, supporting the uplifting ideals of meritoc-
racy and egalitarianism. Routine misogyny, xenophobia,
social stratification, colonial atrocities, racism and slavery
did little to shake the Northern powers’ confidence in their
moral superiority, it being allegedly the white man’s burden
to carry the light of civilization to the allegedly lesser hu-
mans. Convenient theoretical foundations were built to ex-
plain away the disconnect between the high-minded ide-
als and contemptible practice, from “scientific” racism to
Malthusianism and social Darwinism. As long as the living
standards were going up—which they were, quite unevenly
but practically everywhere and for practically everyone—
the general attitude in the global North was that of opti-
mism and pride.

The global North is no longer the optimistic, upbeat
place it once was. “The optimist may be secretly envied,
but he is publicly despised. His pronouncements are re-
garded as expressions of simple-minded blindness or as
cynical propaganda. Optimism is not regarded as intellec-
tually respectable. It was not always so: there have been
times when optimism was not merely considered worthy
of rational argument, but was widely accepted by think-
ing men” [52]. Only 6% of Americans believe the world is
getting better—vs. 41% of Chinese [53]. And, using the
Kardashev metric—energy a civilization controls—it’s un-
derstandable. A 2.8% annual growth rate in energy usage,
corresponding to the 25-year doubling period (the Indus-
trial Revolution pace of progress) is more often than not
exceeded in the living memory of modern Chinese—and,
more often than not, not reached in the living memory of
modern Americans. 15 million km of transmission lines
were added worldwide between 2013 and 2023 [54], for
1.5 million km annual average. Of this total, 12.5 million km
was in the emerging markets and developing economies,
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primarily China and India. Meantime, in 2023 the US
built only 88.5 km of high-voltage transmission lines—and
405 km of power lines of all kinds [55]. People perceive
progress as time derivative of quality of life, and energy
use is a rather reliable stand-in for quality of life. So, Amer-
icans feel that the world is stagnating—and quite a few
Chinese feel it's moving forward.

Perceptions matter: the prevalent attitudes in a society
drive its resource allocation decisions. A culture chooses
an optimistic or pessimistic belief set, through which it fil-
ters available information and evaluates feedback signals.
The resultant level of willingness to commit before cer-
tainty, in turn, sets the upper limit of its aspirations. You can
fail if you try; but if you don’t choose to try, you can’t suc-
ceed. This feedback loop acts through subjective world-
views to produce objective, tangible outcomes [7, 56]. The
perception in the affluent North of its own moral decline
may be an illusion [57], but the prevalence of such cyn-
ical attitudes is nonetheless an objective and well doc-
umented fact [58]. Naturally, the cynicism and suspicion
aimed by Northerners at non-Northerners are even more
pronounced [59, 60]. The recent NATO commitment to in-
crease military spending mandate from 2% of GDP in 2025
to 5% in 2035 [61] is an example of resource allocation
trends corresponding to (and arguably driven by) these
trends in worldview.

Culture-dependent resource allocation under uncer-
tainty determines responses to perceived crises. The most
pressing of these at the moment is, arguably, replacing fos-
sil fuels with renewable energy sources [62]. At present,
82% of humanity’s energy budget comes from fossil fu-
els. They are used millions of times faster than they form
in the Earth’s crust. The low-hanging fruit is long gone,
and what'’s left gets harder and harder to extract. About
40 years from now, extracting a barrel of remaining oil
will cost as much energy as it contains, with nothing left
to support human activities. Continuation of human civi-
lization therefore involves switching its energy metabolism
from fossil fuels to renewable sources [62]. Fortunately,
our local star, the Sun, irradiates our home planet with
nearly 10,000 times as much energy as humanity is cur-
rently using—and will continue to do so for the next bil-
lion years or so. The Sun illuminates half the Earth at any
given time, hence one obvious possibility for harnessing its
power is to wrap the planet in a global electric power grid—
so0 humans on the day side send excess power to those
on the night side, and 12 hours later the flux reverses.
If done in this cooperative way, the transition is expected
to cost $127 trillion [62], close to the $117.1 trillion 2025
global GDP and dwarfing the Apollo program ($.31 Trillion,
inflation-adjusted) and World War Il ($4 Trillion, inflation-
adjusted). The alternative, based on local energy storage
instead of cross-border trade, is estimated to cost $701 tril-
lion (without accounting for either the experience curve dis-
count or demand growth [62]). At 5% of the global GDP, the
global power grid-based system can be built in 20 years—
in time to switch from fossils to renewables while the power
needed for the transition is still available. This would be an
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unprecedented effort requiring, among other things, reli-
able public support over an extended period—which de-
pends on the prevalent ethics of the respective societies.
Refusal to adopt the ethics of global cooperation and tol-
erance, and hence join the global grid effort, would incur a
self-inflicted 450% cost penalty, setting back the national
economies of the countries that choose the Malthusian
zero-sum us-vs-them ethics. That, in turn, would increase
the incentives to exercise all available options, including
military, to ensure preferential access to the remaining fos-
sil fuels (and, for a good measure, to other tangible re-
sources as well). This adversarial scenario risks escalating
into a global (thermo)nuclear resource war, possibly exter-
minating not only the human civilization but most if not all
of the terrestrial biosphere.

So, the likelihood of our civilization’s survival beyond
the short fossil-fueled burst demonstrably depends on hu-
man ethics. Contrary to the analysis [27] (which infers
that “time is very cheap in this equation” from assuming
a non-positive value of life until proven otherwise), the as-
sumption that life’s value is net positive leads to the op-
posite conclusion. Time is critically valuable—once you
posit a positive value for the path-dependent cumulative
human culture that evolved from the terrestrial biosphere
and might be lost unless humans undertake deliberate and
timely efforts to extend it beyond the brief fossil-fueled era
[62]. In that view, continuation of human civilization and its
eventual engagement in forming terrestrial exobiosphere
are parts of the same cumulative evolutionary process.

Human resource allocation works through the finan-
cial toolkit. The World Bank and the International Monetary
Fund—conceived in 1944 as cornerstones of the global fi-
nancial system—embody the economic dominance of the
global North. By statute, they are led by citizens of the US
and EU, who are products—and are among the creators—
of the Northern culture’s crisis described above. Which
makes the flow of civilization’s resources depend on the
ethics of the North. Which are, in practice, increasingly
isolationist and protectionist, in full accordance with the
currently prevailing Malthusian zero-sum-game worldview
[63]. In a zero-sum world, someone’s advantage means
someone else’s disadvantage. In this worldview, it makes
no sense to fund somebody else’s ability to utilize the al-
legedly limited resources you want for yourself. An increas-
ing fraction of the population in the affluent North feels ag-
grieved, a narrative reinforced by populist politicians [64]
and escalating through social positive feedback loops to
unmasked xenophobia [65].

Global South, a.k.a. the developing world, has the dis-
tinct advantage of developing—which the North interprets
as a threat and acts accordingly. For example, GEIDCO—
a Chinese company set up to promote the global power
grid—failed to find partners in the global North. The Inter-
national Solar Alliance, headquartered in India, promotes
development of solar—including, again, the global power
grid. Among the 170 international partners they managed
to sign up, many are based in the global North—including
the World Bank, which in 2016 committed to mobilizing $1
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Trillion for the initiative before 2030. To date, after 2/3 of
the time has passed, verifiable transactions amount to no
more than $4B, or 0.4% of the promised amount. Under-
standably disillusioned with institutions set up by the North
80 years ago to control the flow of global resources, the
developing countries find alternatives.

China grew its high-speed railroad network from 118
km in 2008 to 37,900 km in 2020, developed a Great Green
Wall to push back desert and grow forests, built a space
station, a global navigation system, and a modern power
grid—including the world’s longest UHVDC power line—
all without waiting for anyone’s permission. India built the
biggest irrigation system in the world, the Indira Gandhi
Canal system, fully relying on local resources and financ-
ing. The system is now being upgraded with funding from
BRICS’s New Development Bank. Ethiopia, after 47 years
of effort, managed to mobilize local resources and financ-
ing needed to build the Grand Ethiopian Renaissance
Dam—completed in 2025. Comparable levels of persis-
tence and teamwork are rare in the global North after the
Apollo program. Global South, forced to rely on itself, halt-
ingly learns to do just that. And the rugged individualism
and fierce self-reliance romanticized in the popular culture
of the North are increasingly seen as a handicap (they
have a traceable impact on the decline of American rail-
roads and power grid [66]), while the African collaborative
ethics of ubuntu [67], and Confucian ethics of Xin (trust)
[68] are gaining global recognition.

The developing world increasingly needs improved
access to water [69]. Approximately 31% of South Amer-
ica, 66% of China, 69% of India and two-thirds of Africa
is drylands. Tehran, Kabul, Mexico City and Cape Town
are under severe water restrictions. Fresh water availabil-
ity is the critical rate-limiting factor in the global South’s
development—and in overall biosphere productivity in
these parts of the world. Improved water availability could
both positively impact the quality of life of humans who
live there (and, indirectly, that of other humans as well)
and create an enormous carbon sink by removing the
water availability constraint on net primary production (of
biomass by photosynthesis). Currently, less than 0.5% of
the water on the planet is available to the land-based life.
But fresh water availability can’t be a constraint to an Earth
biosphere whose civilization can afford the energy for de-
salinating and pumping water where necessary. These are
both very mature, if energy-intensive, technologies. Across
the global South, people learn—through trial and error—to
transform inhospitable drylands into oases where human
and nonhuman life can thrive.

This newfound confidence of the global South extends
beyond immediate utilitarian needs, despite the obvious
abundance of those. Thorium reactor technology is be-
ing developed in India and China; these countries and
Russia have active nuclear breeder programs [62]. It has
been recently assessed that China leads the world in 90%
of critical technologies [70]. In 2023, India became the
first country to land a robot near the Moon’s South pole.
In 2019, terrestrial plants for the first time sprouted on
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another celestial body—aboard a Chinese-made space-
craft parked on the Moon. The expertise accumulated
building MAGLEYV trains boosts the Chinese ambitions to
build a MAGLEV-based space access system by 2028.

This last development may be the first step in mov-
ing large-scale energy harvesting, and use, off the Earth
surface. Developing Kardashev Type | civilization requires
transferring most of our civilization’s energy use to Space
(otherwise the waste heat will make the Earth uninhabit-
able, [7]). Server farms in orbit are the likely first candi-
date: they would be ideally placed for solar power utiliza-
tion, waste heat dumping, and uninterrupted networking.
Mobilizing resources to relocate computing power to space
may not only gain a decisive short-term advantage, but
also lay foundation for the long-term trend: settling space
while managing Earth as a model nature preserve, her-
itage site and vacation spot for the future generations of
human space settlers.

Space development options critically depend on
ethics. The currently dominant space access technology,
chemical rocketry, is fundamentally handicapped by the
rocket equation: the payload to LEO is between 3% and
5% of the fueled weight on the launchpad. The rest is
waste. Even at the present modest cadence of 330 launch
attempts in 2025, the space industry’s environmental bur-
den is considerable—both in atmospheric pollution and or-
bital debris [71]. The latter can lock humans out of space
for centuries due to Kessler syndrome: an avalanche in-
crease in orbiting hypervelocity projectiles through satellite
collisions. Meantime, the urgently needed orbital cleanup,
while approaching technical feasibility [72], lacks the legal
basis to become a practical tool. Deorbiting debris without
its owner’s authorization (and that of other parties whose
space assets may be endangered by such mission) was
not even a consideration for 1967 Outer Space Treaty. Its
central provision of “due regard” for legitimate interests of
other parties failed the reality test [73]. The Artemis Ac-
cords of 2020 [74] are so far not signed by either China
or Russia; both have expressed unease about the “safety
zones” that are supposed to exclude competitors from
some area on another celestial body. The Artemis Ac-
cords put the responsibility for deorbiting defunct satellite
at the end of its useful life on its owner. While this is a
radical improvement over the 1967’ Outer Space Treaty, it
might be more cost-effective to use specialized services—
especially in the case of small satellites and unclaimed
debris. Under a cooperative legal regime, such services
could address the issues of existing debris and deorbit fail-
ures. None of this is possible without the ethics of collabo-
ration and trust.

On Earth, reducing the space industry’s environmen-
tal footprint and enabling a radical increase in its payload
capacity appears technically feasible using a variety of
non-rocket launch approaches. Some of these require ma-
terials of dubious feasibility (such as a defect-free single-
crystal graphene sheet 50,000 km long for a space eleva-
tor). The more realistic versions, such as a launch loop [75]
that can be entirely constructed from existing materials
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using well understood technologies, are large structures
preferably constructed over water at the equator. A human-
rated launch loop would be an about 2000-km long, due to
the need to limit the acceleration to that comfortably surviv-
able by humans. For unmanned payloads, this would relax
the hardening requirements, increasing the efficiency of
the operation. Again, creating infrastructure on this scale
requires the ethics of international collaboration and trust.

6. Conclusion: Evolutionary Ethics in the Pursuit of
Collective Immortality

The cumulative cultural evolution of humans involves
making deliberate choices at an increasing scale. Current
efforts to sustainably manage global energy, climate, wa-
ter and space access, environment and labor appear in-
adequate to sustain human civilization beyond the short
fossil-fueled spurt. The necessary resources (labor, miner-
als, technology, finance), while available in principle, can-
not be committed at the scale needed for sustained de-
velopment without significantly improved decision-making
[62, 76]. Unsatisfactory decision-making process, and in
particular its ethical foundations, appear to have become
an existential risk to the global human civilization.

The increasingly urgent problem of technological un-
employment is a good illustration of this risk. With steady
productivity increases through robotics, humans can’t
stay gainfully employed without developing new ambitions
robots can’'t meet. This has led to the paradoxical situation
when affluent societies with the best resource availability
to meet humanity’s next challenges (such as sustainable
space access, sustainable energy transition etc.) instead
see the employment opportunities disappear. The desire
to protect one’s livelihood in a shrinking labor market fa-
vors xenophobic sentiment and the populist “they steal
our jobs” rhetoric [77]. Meanwhile, a commitment to in-
vest appropriate resources in the future (global power grid,
environmental cleanup, water management infrastructure,
sustainable space access) would create enormous labor
demand, mostly in the fields where supremely adaptable
humans far outperform robots. Such irrational goal-setting
would be similar in spirit to the investment choices made
by our ancestors in the past, from tinkering with rocks and
sticks to make a rock-tipped spear to Nabta Playa observa-
tory to Mesopotamian irrigation systems to Moon landings.
The pride in “human identity”—the past accomplishments
and the information accumulated from them (and the far
more numerous failures)—may help choose taking on a
next, bigger challenge. It is a part of human heritage to
“commit before certainty”: to support those trying various
innovations on an increasing scale, and share the risk and
reward with them.

The Northern and Southern cultures are (among
other things) competing approaches to organizing this risk-
sharing in a society. Currently, and alarmingly, the global
North appears to adopt a generally risk-averse attitude.
For example, it takes an average of 29 years to open
a mining operation in the United States; the burden of
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proof is on the mining companies which “must go through
a lengthy and detailed process to show they have ade-
quately considered and mitigated the potential impacts”
[78]. The perspective here is parallel to seeking to justify
a moratorium on deliberate panspermia [27] “until we can
predict. . . long-term outcomes”. Nobody appears to carry
the burden of proof that they have adequately considered
and mitigated the potential impacts of refusal to develop
the mines, or to spread life beyond Earth. It might be
useful to consider a moratorium on such moratoria un-
til we can predict their long-term outcomes. The risks of
risk-aversion have been pointed out, for example in the
case of FDA-regulated vaccine development [79]. How-
ever, it took a global emergency—the COVID pandemic—
to change the mindset at the FDA to enable vaccine de-
velopment and deployment in 11 months instead of 10-15
years [80]. The decisive response to the pandemic helped
to limit the death toll attributable to COVID to 0.2% of the
global population [81]. The coming energy crisis will likely
be far more severe: fossil fuels account for 82% of our en-
ergy, and in 30—-40 years extracting oil and gas will cost as
much energy as they contain. The last time we used 82%
less energy than we are using now, around 1950, global
human population was not 0.2% smaller than today, but
68% smaller. Unavailability of energy to support a major-
ity of humans can'’t fail to have catastrophic consequences
for human civilization—and the current rate of investment
in transition to renewables is many times lower than that
needed to complete the transition in 40 years [62]. Com-
mitting adequate resources to this transition will largely de-
termine the likelihood of our civilization’s survival beyond
the short fossil-fueled burst.

This commitment demonstrably depends on human
ethics. Assertive panbiotic ethics supporting positive self-
image of humanity as an emerging terrestrial guardian—
and eventually extraterrestrial gardener—may lead to suf-
ficient public support to make it possible. It may help avert
the energy crisis (and ensuing collapse of the global civ-
ilization) by going 100% renewable while we still have
the energy from fossil fuels to invest in doing so. It may
also help remove the anxieties over “useless humans”, in-
vest their talent and ambition in taking care of the Earth
and settling space, and reroute international competition
from isolationism, protectionism and mutual sabotage to
a constructive, collaborative path. It may help avert the
looming human population collapse before depopulation
spreads and becomes global and unstoppable. Humans
tend to feel better about themselves when they are needed
and valued; they are more interested in education, en-
trepreneurship, forming families, having children, partic-
ipating in all aspects of society. Assertive life-centered,
panbiotic ethics of terrestrial guardianship and extraterres-
trial gardening has the “side benefit” of providing a ratio-
nale to keep billions of people gainfully employed for many
centuries—doing noble, meaningful work and feeling good
about themselves, each other, and future generations. Ac-
cepting such an ethical paradigm appears to be a selection
criterion for civilizations to develop beyond planetary stage
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(that human civilization currently is at) and eventually help
spread life beyond their home planet.
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