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Editor

This year marks the tenth anniversary of the Interna-
tional Big History Association, and it has been more
than thirty years now since the first big history courses
were offered by John Mears at Southern Methodist Uni-
versity in Dallas and David Christian at Macquarie Uni-
versity in Sydney. By now the justifications for doing
scientific and humanistic analyses at large time scales
have been well established. If anything, they are even
more relevant today than they were thirty years ago. This
comes through clearly in the contributions to this edi-
tion.

At the scale of 4 billion years, the scale of life on
Earth, Tyler Volk, Professor of Biology and Environmen-
tal Studies, New York University, looks for new models
and draws links across various disciplines. Author of
Quarks to Culture: How We Came to Be (2017) and Meta-
patterns: Across, Space, Time, and Mind (1995), here
Volk, a self-described “patternologist,” compares his tri-
partite system of dynamic realms with the working con-
ceptual structures currently deployed in the field of big
history. While noting the commonalities, especially the
metapattern of generalized evolutionary dynamics, be-
tween his work and big history, he argues that another
metapattern for evolution, PVS (propagation, variation,
and selection), could be used profitably in big history
both in terms of biological, and especially cultural evolu-
tion, suggesting that PVS dynamics could be used in big
history to establish a better model of collective learning.

Moving back and forth between the scale of the An-
thropocene and the present, Tatiana de Freitas Massuno,
Pontifical Catholic University of Rio de Janeiro, and
Daniel Barreiros, Federal University of Rio de Janeiro,
explore the ways in which big history can respond to
what David Christian calls the “intellectual apartheid
between the ‘two cultures’ of science and the humani-
ties.” Using the lens of literary theory, they examine lan
McEwan’s Solar (2010), wherein the main character, one
Michael Beard, Nobel laureate for research on clean en-
ergy, is so caught up in his own personal problems that
he utterly fails to recognize the global implications of his
own work. It is a fascinating character study and entirely
a propos to our current circumstances. “Beard’s episte-
mological disjunction,” the authors warn us, “is a collec-
tive, societal, civilizational matter. If it were a disease, it
would be a widespread endemic one.”

Another benefit of doing analyses at large time scales
is that it allows scholars to do some thinking about the
future, an exercise that becomes all the more critical as
our population and our technological capabilities con-
tinue to grow at exponential rates. In “Crossing the
Threshold of Cyborgization,” Anton Grinin, Moscow

State University, and Leonid Grinin, The Institute of
Oriental Studies of the Russian Academy of Sciences,
Moscow, examine technological evolution. Looking at
trends in cyborgization, the process of replacing parts of
the human body with cybernetic implants, the authors
review its origins in collective learning and ask questions
about problems and risks associated with future scien-
tific and technological progress.

At the scale of 500 years, that is, in the context of the
emergence of modernity, Kevin Fernlund, University of
Missouri, St. Louis, explores debates surrounding the
idea of the universal evolutionism of the Enlightenment.
Addressing cultural critics who see modernity as yet an-
other form of western cultural imperialism, Fernlund
makes the case that this is in fact a global change. Cen-
tral to the question—and integral to investigations of
the past at large time scales—is the notion of progress.
Along the way, Fernlund opens a new trail of big history
scholarship that extends back to the mid-eighteenth
century, arguably even to the sixteenth century, thereby
adding significantly to the big history genealogy.

Finally, in keeping with the journal’s commitment to
pedagogy and at the core of our investigations since the
first big history courses were offered in the 1980s, histor-
ical analyses at large time scales provide a vital vantage
point for purposes of education. All else flows from this:
questions of progress and meaning, interdisciplinarity,
overcoming the two cultures divide, concerns for the
future, stewardship of the Earth, global citizenship. Pao-
lo Vismara, Scuola Secondaria di Primo Grado
“Segantini,” Nova Milanese, Italy, elicits all these ideas in
a creative exposition of his forays into teaching big his-
tory in Italian middle schools. Vismara has recently pub-
lished a big history novel entitled Storia interiore
dell’'Universo. Here in this essay, steeped in the Montes-
sori tradition, he seeks to overcome the fragmentation of
knowledge, and to create new experiences for teachers
and students alike, that will allow them to enter the
“pools of mystery” of each big history threshold so as to
approach “common themes studied from the different
points of view offered by the various disciplines.”

David R. Blanks, Editor
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The idea that societies or cultures can evolve and, therefore, can be compared and grad-
ed has been central to modern history, in general, and to big history, in particular, which
seeks to unite natural and human history; biology and culture. However, while extreme-
ly useful, this notion is not without significant moral and ethical challenges, which has
been noted by scholars. This article is a short intellectual history of the idea of cultural
evolution and its critics, the cultural relativists, from the Age of the Enlightenment, what
David Deutsch called the “beginning of infinity,” to the neo-Hegelianism of Francis Fu-
kuyama. The emphasis here is on Europe and the Americas and the argument is that the
universal evolutionism of the Enlightenment ultimately prevailed over historical partic-
ularism, as global disparities in social development, which were once profound, nar-

rowed or even disappeared altogether.

I must study Politicks and War that my sons may have liberty to study Painting and Poetry Mathe-
maticks and Philosophy. My sons ought to study Mathematicks and Philosophy, Geography, natural
History, Naval Architecture, navigation, Commerce and Agriculture, in order to give their Children a
right to study Painting, Poetry, Musick, Architecture, Statuary, Tapestry and Porcelaine.’

John Adams to Abigail Adams, 1780

The idea that societies or cultures can evolve
and therefore can be compared and graded has
been central to modern history, in general, and to
big history, in particular, which seeks to unite
natural and human history: biology and culture.
However, while extremely useful, this notion is
not without significant moral and ethical chal-
lenges, which has been noted by scholars. This
article is a short intellectual history of the idea of
cultural evolution, and its critics, the cultural rel-
ativists, from the Age of the Enlightenment, what
David Deutsch called the “beginning of infinity,”
to the neo-Hegelianism of Francis Fukuyama.
The emphasis here is on Europe and the Ameri-

cas and the argument is that the universal evolu-
tionism of the Enlightenment ultimately pre-
vailed over historical particularism, as global dis-
parities in social development, which were once
profound, narrowed or even disappeared alto-
gether.

Cultural versus Organic Evolution

The French naturalist Jean-Baptiste Lamarck
(1744-1829) was wrong about biology. Organisms
do not pass on characteristics acquired in their
own lifetimes to their offspring. A giraffe, for ex-
ample, that learns to stretch its neck to reach
leaves higher up a tree, cannot then pass on a
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longer neck to the next generation. Biological
evolution or nature does not work that way. But
Lamarck was right about human history. Humans
individually or collectively learn new things all
the time, and they may pass on this newly ac-
quired knowledge to the next generation through
formal or informal means. This is precisely how
cultural evolution, or what one might call La-
marckian evolution, works. The idea was discov-
ered and given full expression by the Enlighten-
ment.”

The modern idea that cultures have evolved
and that they have the capability to progress,
however, did not originate with the advent of
critical history during the Enlightenment,
marked by the eighteenth-century histories of
David Hume, William Robertson, and Edward
Gibbon.? Rather, the idea formed earlier in the
sixteenth and seventeenth-centuries, when Eng-
lish philosopher Francis Bacon looked back to
Antiquity and opined that modern inventions
have set the modern world apart from the ancient
world. Bacon observes:

We should notice the force, effect, and conse-
quences of inventions, which are nowhere
more conspicuous than in those three which
were unknown to the ancients; namely, print-
ing, gunpowder, and the compass. For these
three have changed the appearance and state
of the whole world: first in literature, then in
warfare, and lastly in navigation; and innumer-
able changes have been thence derived, so that
no empire, sect, or star, appears to have exer-
cised a greater power and influence on human
affairs than these mechanical discoveries.*

Bacon was making the case for the Moderns in
the Ancients versus the Moderns debate, which
grew out of the Renaissance, with the rediscovery
of classical learning, and intensified during the
Scientific Revolution. Modern Europeans, Bacon
argued, could see farther and better than their
ancestors because they had powerful new optical
instruments, such as the telescope and the micro-
scope. Crucially, because of the scientific method
(the testing of hypotheses), the Moderns had the
tools and means to think better than the An-

cients.

Not to be outdone by the scientists, scholars
also developed the humanistic method to think
better, which perhaps no one expressed better
than did the Victorian educator Matthew Arnold.
In an essay entitled “Culture and Anarchy” (1869),
he wrote that culture ought to be the

pursuit of our total perfection by means of get-
ting to know, on all the matters which most
concern us, the best which has been thought
and said in the world; and through this
knowledge, turning a stream of fresh and free
thought upon our stock notions and habits.”

Implicit in Bacon’s argument for the superiori-
ty of the present over the past is the notion of
progress, that knowledge could be increased, and
that society, therefore, could be improved upon
over what it had been before.

Dynamic versus Static Societies

The New World of Bacon was not just geo-
graphical; it was also psychological—a new state
of mind. In short, as reflected in the methods of
Bacon and René Descartes—and later with the
work and achievements of Isaac Newton and John
Locke—Western society had become “dynamic,”
to use the term of David Deutsch, a British physi-
cist and philosopher of science. To Deutsch, a
“static society involves,” in contrast to a dynamic
one, a “relentless struggle to prevent knowledge
from growing.”® This conservatism was not irra-
tional since, without science, there was no way to
test whether a new idea was true or useful. Thus,
in static societies, authorities sensibly viewed all
ideas or innovations with caution, if not outright
suspicion. Cultures that reproduce themselves by
avoiding innovation and adhering to tradition—
where sons and daughters learn to copy their fa-
thers’ and mothers’ ways of doing things—may
have been static but they were also stable, which
was a crucial achievement in what was otherwise
a dangerous and an unpredictable world.

Dynamic, as opposed to static, societies, on the
other hand, were exceedingly rare. To quote
Deutsch again, modern Western civilization is
“the only known instance of a long-lived dynamic
(rapidly changing) society.” Unlike those in stat-
ic or traditional societies, participants in Western
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civilization were aware, sometimes keenly so,
that change had occurred or was occurring dur-
ing their own lifetimes, and they believed that
change would go on to remake their children’s
world as well. In 1776 and 1789 Americans as well
as the French, respectively, both embraced revo-
lutionary change. As these two revolutions
demonstrated, change was not a random occur-
rence but could be intentional and directed.
Change also brought unintended consequences.

With the rise of freer markets, freer and regu-
lar elections, amendable constitutions, scholarly
criticism, peer review, due process, freedom of
the press, patents, double-entry bookkeeping,
and many other processes and mechanisms of self
-correction and transparency, including the very
study of history itself, change became self-
perpetuating and its pursuit institutionalized
within new, fiercely competitive and increasingly
powerful nation-states as well as within other
forms of intrastate organizations, such as the
joint stock company and later the business corpo-
ration. Even the simplest associations came to
keep minutes and to divide the business into old
and new.

These new freedoms certainly did not emerge
all at once or occur everywhere. The development
of a liberal or free culture, after all, was complex
and multifarious, but the liberal ideal was
grasped early, and by the end of the eighteenth
century, progress toward its full realization had
been made on a number of fronts—from Paris to
Philadelphia. At the same time, the belief took
hold that the future would or should be better
than the past; that the next generation could ex-
pect to live better than the last.®

Thus, the great significance of the Scientific
Revolution had far less to do with the science
that the Bacons, Newtons, and Lockes produced
during the seventeenth century than it did with
the new and improved way of thinking that
marked this change in intellectual history and
which made possible the Enlightenment that fol-
lowed in the next century. Reason, to say nothing
of faith, was no longer enough. To quote Deutsch
again, Europe’s thinkers began to seek “good,”
that is, “testable” explanations. On the signifi-
cance of this important break with the past,

Deutsch declared:

the sea change in the values and patterns of
the whole community of thinkers, which
brought about a sustained and accelerating
creation of knowledge, happened only once in
history, with the Enlightenment and its scien-
tific revolution. An entire political, moral, eco-
nomic and intellectual culture—roughly what
is now called the ‘West'—grew around the val-
ues entailed by the quest for good explana-
tions, such as tolerance of dissent, openness to
change, distrust of dogmatism and authority,
and the aspiration to progress by individuals
and for the culture as a whole. And the pro-
gress made by that multifaceted culture, in
turn, promoted those values.’

In short, the West—Western Europe and by
extension North America, i.e., the North Atlantic
world—hit upon a variety of methods to test and,
crucially, to self-correct for error. These methods
would eventually, if selectively, be adopted by
other parts of the world.

Europe and America

Modern Europeans not only began to compare
themselves with, and distance themselves from,
their Ancient but civilized ancestors from Greece
and Rome, but they also began to compare their
cultures (or their common European civilization)
with, and distance it from, the Native cultures of
the New World—peoples and lands unknown to
the cosmographer Claudius Ptolemy and the oth-
er Ancients. To Europeans, the American aborigi-
nes seemed primitive because they lived closer to
nature, if not actually, they thought, in a state of
nature. This idea served as the philosophical
jumping off point for the seventeenth-century
social contract theorists like Thomas Hobbes, Ba-
con’s contemporary, and John Locke. By the
eighteenth century, an entire line of thought had
emerged from the evolutionary notion that as
primitive America now is, civilized Europe once
was. Going to America, or the Pacific Islands,
meant one traveled horizontally through space
and went vertically backward through time. Thus,
with the Renaissance, Europeans discovered the
Ancients, their learned forebears, in their newly
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stocked libraries of translated texts; in the Age of
Discovery, and well after, they encountered in
real time and throughout the Americas represent-
atives of what they took as their more primitive
or savage progenitors. America was regarded, in
short, as Europe’s distant mirror.

The West’s Clenched Fist and Invisible Hand

The Ancients versus Moderns debate, some-
times framed as the fight between authority and
progress, or what Jonathan Swift satirized in 1697
as the “battle of the books,” exhausted itself by
the end of the seventeenth century.” The idea of
progress, however, not only survived into the
next century, it expanded and thrived, and, later,
in the writings of the Scottish Enlightenment phi-
losophers, became richly adorned in theory but
firmly based in common sense and in Scotland’s
own sense of recent history—the divide between
Highlands and the clannish old ways, on the one
hand, and Lowlands and the newer law-based,
market-driven society, on the other. The theory
of progress replaced the old declension narrative
of sacred history, which traced the fall of man
from Adam and Eve, to Noah and Moses, then to
Christ, the Redeemer, and, finally, to the expecta-
tion and eschatology of the Second Coming and
Resurrection.” In contrast, the new secular ver-
sion of history, as traced by the Scottish thinker
Adam Ferguson in 1767 in his “An Essay on the
History of Civil Society,” was one of ascension, as
“rude” states evolved into “polished” ones. Man-
kind was pointed toward ever greater refinement
rather than salvation.”

In the Enlightenment’s shift from a God-
centered to a human-centered history—and from
a Jerusalem-centered map to a Eurocentric world
geography—man arose out of nature rather than
in the Garden of Eden. Humans then started their
long career hunting and gathering. Hobbes had
imagined that this primitive and savage state of
affairs was a time when

every man is Enemy to every man; the same is
consequent to the time, wherein men live
without other security, than what their own
strength, and their own invention shall furnish
them withall. In such condition, there is no
place for Industry; because the fruit thereof is

uncertain; and consequently no Culture of the
Earth; no Navigation, nor use of the commodi-
ties that may be imported by Sea; no commo-
dious Building; no Instruments of moving, and
removing such things as require much force;
no Knowledge of the face of the Earth; no ac-
count of Time; no Arts; no Letters; no Society;
and which is worst of all, continuall feare, and
danger of violent death; And the life of man,
solitary, poore, nasty, brutish, and short.”

Eventually, however, animals were domesticat-
ed, easing the struggle for existence. In this Pas-
toral or Arcadian stage, barbarians—a social
grade higher than savages—came into being.
They also invented and cultivated the simpler
arts. As more time passed, plants were domesti-
cated, giving rise to a higher level of culture—to
an agriculture. In this stage, civilization replaced
barbarism and the rude arts became ever more
polished and refined. One of the key mecha-
nisms, if not the most important mechanism, that
propelled humanity forward, from a life that was
“solitary, poore, nasty, brutish, and short,” was
war. For war made the state, Hobbes’s
“Leviathan,” and the state, in turn, made peace.™
Ferguson agreed, adding

The strength of nations consists in the wealth,
the numbers, and the character, of their peo-
ple. The history of their progress from a state
of rudeness, [was], for the most part, a detail of
the struggles they have maintained, and of the
arts they have practiced, to strengthen, or to
secure themselves. Their conquests, their pop-
ulation, and their commerce, their civil and
military arrangements, their skill in the con-
struction of weapons, and in the methods of
attack and defence; the very distribution of
tasks, whether in private business or in public
affairs, either tend to bestow, or promise to
employ with advantage, the constituents of a
national force, and the resources of war.”

Since this was the eighteenth century, when
the Industrial Revolution (what the British math-
ematician and historian Jacob Bronowski called
the “English Revolution” because it originated in
England) was still inchoate, the highest stage of
development seemed to contemporary observers
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to be a society based on commerce, trade, and
some manufacturing, including incredibly pro-
ductive pin factories."® Indeed, Adam Smith, one
of Ferguson’s contemporaries and fellow country-
men, boldly argued in 1776 that these market ac-
tivities alone, if allowed to proceed unhindered
by undue government regulation, would eventu-
ally make the whole world rich. Thus, between
Ferguson’s clenched fist of the battlefield and
Smith’s “invisible hand” of the marketplace, the
Enlightenment had not only described mankind’s
ascent but was prescribing new ways for mankind
to ascend. In other words, they discovered by
means of wars and markets that humans could
break the “cake of custom,” as the Victorians
would later call it, and take charge of their own
future.”

The Rise and Fall of Empires

The Enlightenment worked out schemes for
how societies evolved or, as the case may be, de-
volved. Edward Gibbon famously advanced (the
first of his six-volume history of Rome appeared
in 1776) a two-part explanation for the decline
and fall of the Roman Empire. The Latin West
succumbed, he contended, to the spread from
within of an increasingly intolerant monotheism,
namely Christianity, and it failed, in the end, to
repulse the barbarian invasions of the Goths,
Vandals, and Huns. The Greco East, on the other
hand, was assailed from without by barbarian Ar-
abs and later, from without by the barbarian
Turks who had converted to another monothe-
ism, Islam. Thus, both halves of the Roman Em-
pire were destroyed by barbarism and monothe-
ism. Barbarians were, by definition, less civilized
than the Romans. monotheists were, by defini-
tion, intolerant of other faiths. In this respect,
differences in culture and cultural or social devel-
opment were crucial to Gibbon’s narrative.

These differences were in no way baked into
anyone’s DNA or racially determined. Enlighten-
ment evolutionism was universal and self-
evident—it applied to all peoples, in the past and
in the present. Indeed, Gibbon pointed out that
the very barbarian territories that had been
carved out of the Roman Empire would one day
evolve into the civilized states of Europe, such as

Gibbon’s own England. In time, these new states
not only caught up with Rome but improved upon
and eventually surpassed Roman civilization in
terms of social development. As Gibbon saw it,
the period of the “Renaissance,” a term coined by
the nineteenth-century historian Jules Michelet,
marked the rebirth of Rome, which had been de-
stroyed centuries before by barbarism and super-
stition. With the Scientific Revolution and the
transatlantic Enlightenment—Benjamin Franklin
was as much a product of this era as was Vol-
taire—these Moderns were convinced that they
would soar past the Ancients. The situation
across the Atlantic was different. In the New
World, members of Europe’s transplanted civili-
zation believed they were surrounded on every
side by “savages” or “barbarians.” Later, nine-
teenth-century historians, e.g., Francis Parkman
and William H. Prescott, who continued to look
at history through a Gibbonian lens, saw the rise
of an independent Latin South and Anglo North
as triumphs of Western civilization over Ameri-
can savagery and barbarism.® A fear that these
victories would be reversed haunted the Roman-
tic imagination of the nineteenth century.”

The End of American History—and Beyond
There were many agricultural revolutions, but
there was only one Industrial Revolution. The lat-
ter-day revolution started in the English Mid-
lands and spread from there to the rest of the
world. One of the intellectual consequences of
this transformation was that the evolutionism or
stage-theory of culture of the Enlightenment was
all but eclipsed by the evolutionism of the nine-
teenth-century, which gave rise to two important
variations on the older theme: Marxism, which
explained social development in terms of class
struggle, and Social Darwinism, which empha-
sized the survival of the fittest within different
races as well as between them. Other writers, es-
pecially from the Americas, were drawn less to
how cultures evolved or progressed and more to
the conflicts that were produced when two cul-
tures at different stages of development come in-
to conflict, such as occurred when the peoples of
Europe collided with the peoples of the Americas.
One of the most influential books in Latin
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American literature and history was Domingo
Faustino Sarmiento’s Civilization and Barbarism:
The Life of Juan Facundo Quiroga, and the Physi-
cal Aspect, Customs, and Practices of the Argen-
tine Republic, which was published in 1845. The
1840s was a decade when the future of Sar-
miento’s Argentina, and much of the rest of Latin
America, including Mexico, appeared very much
in doubt. According to Sarmiento, Latin America
was locked in a “struggle” between the opposing
forces of European civilization, that is,
“intelligence,” which was focused in the port city
of Bueno Aires, and “indigenous barbarism,”
which he equated with “matter” and the wild
Pampas. Sarmiento believed that in the Argentine
Republic the “nineteenth and the twelfth centu-
ries live[d] together: one inside the cities, the
other in the country.” For Sarmiento, the New
World was where European civilization was en-
gaged in an ongoing clash with American barba-
rism, represented by its caudillos, military strong-
men, and dictators, from Argentina’s Juan Ma-
nuel de Rosas to Mexico’s Antonio Lépez de San-
ta Anna—the villain, from the Texas perspective,
of the Battle of the Alamo in 1836.*°

In 1893, not quite fifty years after the appear-
ance of Sarmiento’s Civilization and Barbarism,
and a little over four hundred years after Christo-
pher Columbus discovered San Salvador, an is-
land in the Bahamas, thereby changing the
course of world history, Frederick Jackson Turner
delivered a paper, “The Significance of the Fron-
tier in American History.” He did so at the meet-
ing of the American Historical Association
(AHA), which met in Chicago, where the World’s
Columbian Exposition was being held to cele-
brate Columbus’s four hundred-year-old achieve-
ment. Turner’s paper would prove as influential
in Anglophone America as Sarmiento’s book did
in Latin America. In fact, Turner invented Ameri-
can history.”

Like Sarmiento, Turner saw American history
as a struggle between indigenous barbarism, or
what he called savagery, on the one hand, and
civilization, on the other. The dividing line be-
tween these two stages of cultural or social devel-
opment was the American frontier, a line that
moved west from the founding of Virginia in 1607

to 1890, when the nation had supposedly exhaust-
ed its free land and subjected its indigenous peo-
ples who were then slated, like it or not, to be as-
similated, i.e., turned into God-fearing, property-
loving farmers, even as America’s farmers of Eu-
ropean and African descent were leaving their
farms in droves to work and live in the country’s
booming cities. For Turner, the struggle between
civilization and savagery was central to American
history because settling the frontier turned Euro-
peans into Americans and it produced a new, rap-
idly evolving, democratic civilization, one thor-
oughly independent—politically as well as cultur-
ally—he believed, of Europe’s. This was the sig-
nificance of the frontier. However, now that the
frontier was closed, as was declared by Robert P.
Porter, the Superintendent of the 1890 Census, a
chapter of American history was at an end.
Turner expected subsequent American develop-
ment to follow in Europe’s footsteps.*

Andrew Jackson, after whom Turner’s father
gave Turner his middle name, bore a strong re-
semblance to Sarmiento’s caudillos, especially his
contemporary Juan Manuel de Rosas. Both men
were noted Indian fighters and both cleared lands
for European settlement. Whereas Rosas estab-
lished a dictatorship in Argentina, Jackson turned
the American Republic into a popular democracy
with the spread of universal manhood suffrage.”
Sarmiento expressed his ideas in Facundo to pro-
test Rosas’s tyranny, while Turner wrote “The Sig-
nificance of the Frontier” to analyze and celebrate
the sources of American liberty and individual-
ism. While Sarmiento called for the influence of
more European culture on the manners of his
country, Turner celebrated the distinctiveness of
America’s way of doing things. These two men
offered powerful explanations—in prose border-
ing on poetry—for the history and culture of their
respective countries, and, more generally, for Lat-
in America and Anglophone America—the for-
mer typified by gauchos, the latter by the not-so-
different cowboys. In return, Sarmiento and
Turner were each offered power themselves. Sar-
miento would go on to serve as the president of
Argentina and Turner, who had befriended
Woodrow Wilson as a graduate student at Johns
Hopkins University in Baltimore, Maryland,
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would later serve as one of President Wilson’s
postwar planners.**

Darwin and Marx

At the end of the nineteenth century, the pres-
ident of the American Historical Association,
James Ford Rhodes, observed that the publication
of Darwin’s On the Origin of Species in 1859 had
marked the dividing line between two intellectual
worlds.

Evolution, heredity, environment, have be-
come household words, and their application
to history has influenced everyone who has
had to trace the development of a people, the
growth of an institution, or the establishment
of a cause. Other scientific theories and meth-
ods have affected physical science as potently,
but no one has entered so vitally into the study
of man.”

To be more accurate, Darwin put biology into
evolution (a word he initially did not use), alt-
hough Jean-Baptiste Lamarck and others, includ-
ing Darwin’s own grandfather, Erasmus Darwin,
had tried to do just that but not convincingly.
The theory of natural selection, the discovery of
which Charles Darwin shared with Alfred Wal-
lace, made organic evolution finally acceptable to
science. Darwin and Wallace were both inspired
by Thomas R. Malthus’s Essay on Population as It
Affects the Future Improvement of Society (1798).
Malthus postulated that human populations
would, in time, always outstrip their environ-
ment, forcing the survivors into a grim competi-
tion for resources. Malthus’s fatalism stood in
sharp contrast to the optimism of Robertson and
other Enlightenment thinkers.

In the wake of Darwin, the non-organic theory
of evolution of the Enlightenment had all but
been forgotten. Obviously, there was a great deal
of continuity between eighteenth-century and
nineteenth-century non-organic evolutionism, as
indicated by the evolutionary stages of Ferguson
on the one hand and Sarmiento and Turner on
the other. The anthropology of Sir Edward B. Ty-
lor and the New York railroad lawyer Lewis Hen-
ry Morgan were other cases in point.

In Primitive Culture, published in 1871, two

years after the publication of Mathew Arnold’s
essay, Culture and Anarchy, Tylor produced the
classic, non-organic, definition of culture. It was
that “complex whole which includes knowledge,
beliefs, arts, morals, law, customs, and any other
capabilities and habits acquired by a man as
member of society.”” In 1877 in Ancient Society,
Morgan, who had conducted extensive field work
among the Iroquois (as he was adopted by the
Seneca), fleshed out the now very familiar, non-
organic, tripartite scheme of cultural evolution: 1)
savagery; 2) barbarism; and 3) civilization. While
for Adam Ferguson the drive for security was one
of main drivers of cultural evolution, for Morgan
it was the development of better food production
technologies. As Morgan put it, “The great epochs
of human progress have been identified, more or
less directly, with the enlargement of the sources
of subsistence.””

Morgan’s thinking was, however, somewhat
ambivalent on this point, probably because he
was not an armchair theorist but had extensive
experience in the field, meeting in person, for ex-
ample, with members of the Iroquois nation. On
the one hand, Morgan believed that a “common
principle of intelligence meets us in the savage, in
the barbarian, and in civilized man.” This was
quite literally an enlightened point of view. Fer-
guson similarly observed in 1767 that “[w]e are
generally at a loss to conceive how mankind can
subsist under custom and manners extremely
different from our own; and we are apt to exag-
gerate the misery of barbarous times, by an imag-
ination of what we ourselves should suffer in a
situation to which we are not accustomed. But
every age hath its consolations, as well as its
sufferings. In the interval of occasional outrages,
the friendly intercourses of men, even in their
rudest condition, is affectionate and friendly.” In
other words, ages and stages may come and go
but there is a durability to mankind’s intelligence
and humanity.*®

On the other hand, Morgan acknowledged
what would have seemed obvious to his European
and European American contemporaries, which
was that the “Aryan family” had become “the cen-
tral stream of human progress, because it pro-
duced the highest type of mankind, and because
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it has proved its intrinsic superiority by gradually
assuming the control of the earth.” Here we see
the unfortunate blurring of the Aryan family of
race with evolution’s highest type and with it, no-
tions of racial superiority: that all men are not
created equal, after all. This view marked an
abandonment of one of the Enlightenment’s most
important self-evident truths. In the second-half
of the nineteenth century, we see the comingling
of biology and culture; of the organic and the non
-organic. Even so, the Aryan Morgan nevertheless
believed that the actual timing of the West’s at-
tainment of modern civilization was largely a
matter of luck; it “must be regarded as an acci-
dent of circumstances.”” This was more the lan-
guage of a cultural evolutionist, one with an ap-
preciation of the role of contingency in history,
than a racial determinist.

The bearded duo Karl Marx and Friedrich En-
gels considered Morgan’s cultural evolution to be
essential to understanding their own parallel the-
ory of developmental stages, namely, 1) slavery; 2)
feudalism; and 3) capitalism. Indeed, according to
Engels, “in America, Morgan had, in a manner,
discovered anew the materialistic conception of
history, originated by Marx forty years ago.”° De-
spite Morgan’s emphasis on technology rather
than race, the anthropologist Marvin Harris notes
that a “generation of anthropologists” was
“brought up to believe” that Morgan was a racial
determinist, which discredited him and other
nineteenth-century evolutionists, and, ignorant
of Morgan’s eighteenth-century antecedents, be-
lieved “that the division of cultural history into
the universal stages of savagery, barbarism, and
civilization” was Morgan’s “ill-advised late-
nineteenth-century accomplishment.” With Mor-
gan, cultural evolution was conflated with organ-
ic evolution, actually with Social Darwinism, after
Herbert Spencer.”

The high point of nineteenth-century evolu-
tionism came in 1896, with the completion of
Herbert Spencer’s multivolume work, The Syn-
thetic Philosophy. Volume One, First Principles,
the first of ten volumes, appeared in 1862, fol-
lowed by Principles of Biology (two volumes),
Principles of Psychology (two volumes), Principles
of Sociology (three volumes), and Principles of

Ethics (two volumes). A school teacher and a rail-
way civil engineer, Spencer sought to apply the
principles of evolution, including Darwin’s theory
of natural selection, to biology and to culture
alike. Spencer was not content to describe. He
prescribed that governments restrain themselves
in order to allow for maximum competition in
the market place and elsewhere, for that was, he
argued, the key to progress in every sphere of hu-
man activity. Spencer, it should be noted here,
was influenced by Auguste Comte, the French
philosopher and founder of sociology. Comte,
who believed there was an order and logic to the
development of knowledge, divided the course of
human history into three clear stages of develop-
ment: 1) the theological; 2) the metaphysical; and
3) the positive or scientific. (There are almost as
many developmental schemes as there are evolu-
tionists!)>*

While Spencer adopted a laissez-faire philoso-
phy in regard to government’s role in the econo-
my and in society, which was influential primarily
in the English-speaking world, the followers of
Comte, especially in Latin America, including
Mexico, arrived at the opposite conclusion. In the
second half of the nineteenth century, the posi-
tivists in Mexico—the cientificos, as they were
called—urged the government of Porfirio Diaz to
engage in social engineering in order to fast-
forward, leap-frog, or accelerate the country’s
evolution and thereby catchup with the more ad-
vanced societies in Western Europe and North
America.® Later, Marxist-Leninists in Russia and
China who also believed that what is past is pro-
logue would likewise promise shortcuts to mod-
ernization by means of “five-year plans” and
“great leaps forward.” On the right, Corrado Gini,
an Italian statistician who was interested in the
demographic evolution of nations—he favored a
cyclical theory of population over Thomas Mal-
thus’s theory of constant geometric increase—
developed the “Gini coefficient,” on the eve of the
First World War. This index, which measured the
dispersion of wealth in a society, could test the
ideas of a Marx or of a Turner, to determine
whether a society was advancing toward greater
inequality or toward greater equality. It could
also be used to evaluate the efficacy of national
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policies and programs—the importance of which
cannot be overstated. In Gini’s case, it was used
to inform the fascist, racist, and expansionist poli-
cies of Benito Mussolini.**

Boas and White

The rejection of Social Darwinism, which start-
ed at the end of the nineteenth century, was com-
plicated. In the new historical discipline (for which
the American Historical Association was founded
in 1884), Turner’s frontier theory was free of the
class reductionism of the Marxists and of the racial
determinism of the Social Darwinists. In many re-
spects, his history was a refreshing throw-back to
eighteenth-century evolutionism, directionality,
and progress. Indeed, it was an explicit and force-
ful rejection of the Anglo-Saxon and Eurocentric
race-based germ theory that prevailed in Ameri-
can historiography during the 1880s and 1890s.%

Like Marx, Turner was interested in social
change. Whereas, Marx emphasized class conflict
within a society, Turner was more interested in
the conflict between societies at different stages
of development, namely in the violent collision
that occurred between civilization and savagery
on the American frontier. Also, whereas, Marx
wrote of individuals in terms of their class inter-
ests, Turner was interested in individuals princi-
pally as representatives of different stages of so-
cial development. For instance, Turner’s writing
is peppered with references to individuals as
hunters, herders, farmers, town-builders, and,
later, of regional or sectional types.® Turner was
certainly guilty of harboring a narrow national-
ism, and his ideas lost much of their relevance in
the broader campaigns to save Western civiliza-
tion during the world wars and ideological strug-
gles of the twentieth century.?” His evolutionary,
exceptionalist, and narrative ideas nevertheless
had a lasting impact on American historiography.

The situation in anthropology was quite differ-
ent. Turner’s contemporary, Franz Boas, the
“father of American anthropology,” and his nu-
merous students would reject organic evolution
and call non-organic evolution into question as
well. As early as 1894, Boas, a German-born immi-
grant, began to lay out his line of attack. He op-
posed the notion that the biological evolution of

humans could have taken place in the recent pre-
historic and historic eras. Evolution takes time,
lots of it. Five thousand years, the time of record-
ed history, was simply not a sufficient amount of
time, Boas thought, for the occurrence of any sig-
nificant divergent physiological transformations.
Boas did think, however, that cultures evolved
over time but not necessarily in a sequential or
linear order. Boas did not think that Western cul-
ture was necessarily superior to, or more ad-
vanced than, other cultures, a view that put him
at odds with the racial determinists of the day.
“Why, then,” he asked, “did the white race alone
develop a civilization which is sweeping the
whole world, and compared to which all other
civilizations appear as feeble beginnings cut short
in early childhood, or arrested and petrified in an
early stage of development?” Cultures, he said,
existed in relation to, and were influenced by,
each other. Their differences were the result of
historical particularities, if not accident or the
“laws of chance” (on the point of contingency as,
interestingly, Boas was not that far apart from
Morgan). History, in short, was an amoral game
of thrones and Western culture was—for the mo-
ment—on top.3®

Boas illustrated the point in this way: It would
seem that the civilizations of ancient Peru and of
Central America may well be compared with the
ancient civilizations of the Old World. In both we
find a high stage of political organization, divi-
sion of labor and an elaborate ecclesiastical hier-
archy. Great architectural works were undertak-
en, requiring the cooperation of many individu-
als. Plants were cultivated and animals domesti-
cated; the art of writing had been invented. The
inventions and knowledge of the peoples of the
Old World seem to have been somewhat more
numerous and extended than those of the races
of the New World, but there can be no doubt that
the general status of their civilization measured
by their inventions and knowledge was nearly
equally high. This will suffice for our considera-
tion. What, then, is the difference between the
civilization of the Old World and that of the New
World? It is essentially a difference in time. The
one reached a certain stage three thousand or
four thousand years sooner than the other.
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Although much stress has been laid upon the
greater rapidity of development of the races of
the Old World, it is not by any means conclusive
proof of exceptional ability. It may be adequately
conceived as due to the laws of chance.*

Boas’s cultural relativism or historical particu-
larism, was a criticism of anthropological theo-
ry—of evolutionism—which was being used to
justify, among other things, white supremacy in
the American South and Anglo-Saxon Protestant
dominance elsewhere in the country as well as to
underpin Western imperialism throughout the
world.* In short, anthropology had been politi-
cized as well as turned into public policy in the
late nineteenth and early twentieth centuries by
the Social Darwinists and, later, in the 1930s, the
same science, Boas observed with growing alarm,
was being “subjected” to racial prejudice in
“countries controlled by dictators,” in a clear ref-
erence to Adolph Hitler and Nazi Germany. In
the preface to the revised edition of The Mind of
Primitive Man, which was published in 1911 and
reissued in 1938, Boas reasserted the point that
there was “no fundamental difference in the ways
of thinking of primitive and civilized man,” again,
knowingly or not, echoing Morgan; furthermore,
there has “never been established” a “close con-
nection between race and personality;” and final-
ly, the very “concept of racial type as commonly
used even in scientific literature is misleading
and requires a logical as well as a biological re-
definition.”*

To fight against this popular and ignorant prej-
udice, Boas sought, in effect, to re-politicize the
discipline, to divorce cultural from physical an-
thropology, which he accomplished with the help
of his students. In Man’s Most Dangerous Myth:
The Fallacy of Race, which was written under
Boas’s direction and published in 1942 during the
war against the Third Reich, Ashley Montagu
stated categorically that there was “absolutely no
genetic linkage for genes with physical traits,
mental capacities, or civilization-building abili-
ties.” In 1943, the following year, Margaret Mead,
another Boas student, who had written the classic
study Coming of Age in Samoa (1928), fleshed out
the Boasian creed in “The Role of Small South Sea
Cultures in the Post War World,” an article that

appeared in the American Anthropologist. “As an-
thropologists,” she wrote, “our contribution has
been a recognition of the co-equal value of hu-
man cultures seen as wholes.... We have stood
out against any grading of cultures in hierarchical
systems which would place our own culture at
the top and placed the other cultures of the world
in a descending scale according to the extent that
they differ from ours. Refusing to admit that one
culture could be said to be better than another...
[,] we have stood out for a sort of democracy of
cultures, a concept which would naturally take its
place beside the other great democratic beliefs in
the equal potentiality of all races of men, and in
the inherent dignity and right to opportunity of
each human being.” In 1946, in her study of Ja-
pan, Ruth Benedict, yet another Boas student, de-
clared that the goal of anthropology was “to make
the world safe for human differences.” In 1952,
the Boas student Alfred L. Kroeber and Clyde
Kluckhohn (who was not a Boas student) further
disentangled the concept of culture and its study
from race by clearly and very usefully delineating
culture as a “set of attributes and products of so-
ciety, and therewith of mankind, which are extra-
somatic and transmissible by mechanisms other
than biological heredity.”*

The program of the cultural relativists, or the
anti-theory particularists, lined up perfectly, as
Marvin Harris observed, with the “fundamental
ideological outlook associated with left-of-center
political liberalism.”® The Boasians had success-
fully put the Social Darwinists and other racial
determinists, to their right, on the defensive. In
the process, and dare one say in theory, they
threw the Marxists, to their left, out with the bath
water. Marxists graded cultures and placed the
West—with the rise of industrial capitalism in
Europe, the United States, and Canada—at the
top.** Marxism may have been ethnocentric, but
it was not necessarily racist. Indeed, for
students of Das Kapital class struggle, not racial
determinism, was what drove change. Thus,
Marxists had to contend not only with the pro-
gressive antiracism and cultural relativism of the
Boasians from within anthropology, but also,
from 1945 on, with the advent of the Cold War,
a growing atmosphere of anti-Communism and
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reactionary politics outside anthropology.

While Social Darwinism was being eclipsed by
cultural relativism, at least in the United States,
Darwinian natural selection was being comple-
mented, indeed empirically confirmed, by Men-
delian heredity. In 1942, Julian Huxley, the grand-
son of T. H. Huxley, who was known as Darwin’s
bulldog for his fierce advocacy of life’s mutability
and Darwin’s theory for explaining that mutabil-
ity, called this crucial modification to the theory
of evolution the “modern synthesis” or fusion of
natural selection (and its later revisions, e.g.,
group selection, genetic drift, and punctuated
equilibrium or “punk eek”) and the laws of inher-
itance.*

Given the vindication of biological evolution
by genetics, it was only a matter of time before
there would be a revival of cultural evolution in
some form, and with it the notion of directionali-
ty or progress. Writing in London during some of
the darkest days of the Second World War, Julian
Huxley—seemingly unfazed by the German
blitz—observed calmly that “[a]fter the disillu-
sionment of the early twentieth century it has be-
come as fashionable to deny the existence of pro-
gress and to brand the idea of it as human illu-
sion, as it was fashionable in the optimism of the
nineteenth century to proclaim not only its exist-
ence but its inevitability. The truth is between
the two extremes.”*® However, when the revival
came, one year later, cultural evolution’s source
of inspiration was not the modern synthesis of
the life sciences but modern physics—for this
was, after all, also the Heroic Age of Relativity
and Quantum Mechanics.”

In 1943, the anthropologist Leslie White pub-
lished “Energy and the Evolution of Culture.” This
remarkable article appeared in the pages of the
American Anthropologist in the issue that imme-
diately followed the one containing the Margaret
Mead piece on planning Oceania’s future. This
was the article in which she articulated the
Boasian creed of cultural relativism, thereby put-
ting belief or political commitment ahead of sci-
ence; there is a fine line between creed and dog-
ma. White taught at the University of Michigan
and was an unreconstructed nineteenth-century
evolutionist who saw his work picking up right

where his predecessors Lewis Henry Morgan,
Herbert Spencer, Edward Tylor, and Karl Marx
left off, sans the racial determinism.*® On this im-
portant point, White was emphatic: “Although
peoples obviously differ from each other physical-
ly, we are not able to attribute differences in cul-
ture to differences in physique (or “mentality”).
In our study of culture, therefore, we may regard
the human race as of uniform quality, i.e., as a
constant, and, hence, we may eliminate it from
our study.” White removed race from the table
and focused instead on the purity of energy; by
energy he meant the “capacity for performing
work.” White declared, “Everything in the uni-
verse may be described in terms of energy. Galax-
ies, stars, molecules, and atoms may be regarded
as organizations of energy. Living organisms may
be looked upon as engines that operate by means
of energy derived directly or indirectly from the
sun. The civilizations, or cultures of mankind, al-
so, may be regarded as a form or organization of
energy.” In 1959, he would call civilizations or
cultures “thermodynamic systems.”*

White eliminated race and he eliminated place
from his study as well. Just as he considered the
former a constant, he considered habitat, even
though “no two habitats are alike,” to be also a
constant. He did so by reducing the “need-
serving, welfare-promoting resources of all par-
ticular habitats to an average.” Having dispensed
with the constants of race and place (but not
class as he was a clandestine Socialist), White
then turned to the three variables of energy, tech-
nology, and product. That is, 1) “the amount of
energy per capita per unit of time harnessed and
put to work within the culture;” 2) the
“technological means with which this energy is
expended,” and 3) the “human need-serving prod-
uct that accrues from the expenditure of energy.”
White expressed the relationship of these varia-
bles in a formula: E x T = P (Energy expended
per capita per unit of time) x (the Technological
means of its expenditure) = (the magnitude of the
Product per unit of time). To illustrate, he wrote
that “[o]ther things being equal, the amount of
wood” a workman cuts “varies with the quality of
the axe: the better the axe the more wood cut.” It
follows, White argues, that a workman can “cut
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more wood with iron” than “with a stone axe.”
Iron Age cultures, to generalize, were able to cap-
ture and use more energy than Stone Age cul-
tures. White had thus produced an energy index
that he used to compare, evaluate, and grade the
cultural evolution of different societies.”

White was sharply critical of the cultural rela-
tivists for their full retreat from evolution. As he
put it, “It seems almost incredible that anthropol-
ogists of the twentieth century could have repu-
diated such a simple, sound, and illuminating
generalization, one that makes the vast range of
tens of thousands of years of culture history intel-
ligible, yet they have done just this. The anti-
evolutionists, led in America by Franz Boas [and
in Great Britain by Bronislaw Malinowski], have
rejected the theory of evolution in cultural an-
thropology—and have given us instead a philoso-
phy of ‘planless hodge-podge-ism.” To White, the
fact-centered descriptions of the cultural relativ-
ists or “historical particularists” got thicker and
thicker and, as they did so, they signified less and
less.”® White also distinguished evolution from
history. Evolution was the story of progress or of
retrogression, while “history was the chronologi-
cal sequence of particular events.” He further
added that the “historical process [was] particu-
larizing; the evolutionary process [was] generaliz-
ing.” He insisted that “by and large, in the history
of human culture, progress and evolution have
gone hand in hand.”

In the years leading up to the centennial of
Darwin’s On the Origin of Species, cultural evolu-
tion reemerged as a viable theory, as the neo-
evolutionists, White foremost among them,
swam hard against the Boasian tide. It was in 1959
that White’s The Evolution of Culture: The Devel-
opment of Civilization to the Fall of Rome was
published. Grand generalization, it seemed, was
back.”® Like the evolution of Marx, Spencer, Ty-
lor, and Morgan, White’s evolution was universal
and he accepted, unapologetically, that the in-
dustrial and capitalist West, propelled by what he
called the “Fuels Revolution,” was the world’s
most advanced society. Looking back on the field
in 1971, Elman R. Service, a White student, noted
that despite the obvious utility of neo-
evolutionary ideas, “Leslie A. White, Julian A.

Steward, and [in Europe], V. Gordon Childe were
virtually alone in opposing the antievolutionary
temper of the times. It was not until after
midcentury that there was any noticeable shift in
opinion toward an evolutionary outlook again,
and this took place only in America, only in an-
thropology, and there only in small part.”* This
small part grew even smaller, with the unrest of
the 1960s and early 1970s. In 2000, Marshall
Sahlins, another one of White’s students, reflect-
ed that “sympathy and even admiration for the
Vietnamese struggle, coupled to moral and politi-
cal disaffection with the American war, might un-
dermine an anthropology of economic determin-
ism and evolutionary development.” Indeed.

The Two Cultures: Ruskin and Snow

The same year (1959) that White published
The Evolution of Culture, the English novelist and
chemist Charles Percy Snow warned that West-
ern civilization was splitting into two cultures—a
culture of the math and sciences, on the one
hand, and a culture of the arts and humanities,
on the other. Snow believed that for the devel-
oped West to render effective aid to the underde-
veloped world, it was crucial to repair the grow-
ing breach between these two cultures. The year
1959 was, after all, the height of the Cold War and
he was very clear about which side he wanted to
win—the West. Snow was critical of both cultures
for their basic ignorance of each other, but his
real target was, in his view, the backward-looking
humanities; to the “intellectuals as natural Lud-
dites.”

First, more background information and con-
text—in the nineteenth century, the Victorian art
critic John Ruskin had believed Western civiliza-
tion went off the rails, although he would not
have appreciated the metaphor, with the rebirth
of classical learning and the influence of Greek
and Roman models on European literature, art,
and politics. This change was represented by re-
placement of organic and communal Gothic art
of the Middle Ages in favor of the “rigid, cold, and
inhuman” geometry of the Renaissance and em-
phasis on individual genius and ego rather than
the anonymity and raw energy of the medieval
workman.”” In The Stones of Venice (1851-1853),
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Ruskin charted the rise and fall of La Serenissima
through its architecture, marking its height with
the triumph of Gothic and, in the third of three
volumes, its “fall,” with the advent of the “Roman
Renaissance.” This latter movement was charac-
terized by the “pride of science,” the “pride of
state,” and the “pride of system” in which
knowledge was arrogantly reduced or “caged” and
manacled” to philosophy. In other words, an ear-
lier Christian calmness was replaced by the dis-
cordant individualism of the Pagan world. To
Ruskin, the Renaissance “preferred science to
emotion, and experience to perception.” Ruskin’s
cultural history is a perfect inversion of Enlight-
enment historiography—that the Renaissance,
after a thousand-year hiatus of backwardness,
fear, and superstition—more or less— restored
high civilization to Europe. For Gibbon, as we
have seen, the Renaissance marked the rebirth of
Rome, while for Ruskin it was the cultural move-
ment that murdered the Middle Ages.”®

In reaction to what was, in Ruskin’s view, Vic-
torian England’s money-grubbing and materialist
culture, he championed the Pre-Raphaelite
Brotherhood and inspired the Arts and Crafts
movement. The Pre-Raphaelites tried to recap-
ture in their representational paintings the magic
and romance of an imagined Arthurian or Chris-
tian pastoral past. Ruskin’s Romantic counter-
parts in America were the Transcendentalists
Henry David Thoreau and Ralph Waldo Emerson
and the artists Thomas Cole, Frederic Edwin
Church, and Albert Bierstadt of the Hudson River
and Rocky Mountain Schools. In North Ameri-
ca—whether in the eastern woodlands and river
valleys or later in the western mountains, plains,
and deserts—artists learned early on to substitute
the continent’s natural landscapes and geology
for Europe’s legends and antiquity. Nevertheless,
this transatlantic art had one thing in common: it
was a form of redemption from either the weary,
Ozymandias-cycle of the rise and demise of civili-
zations, which, after Gibbon’s history of Rome,
long haunted the Romantic imagination; or, it
was an escape to nature from the Dickensian and
dispiriting realities of the Industrial Age.

To counter the mind-numbing tasks, the divi-
sion of labor, manager-worker alienation, the dan-

gers of the factory floor, and the banality of mass-
production, the designers, including William Mor-
ris, in the Arts and Crafts movement, many of
whom were utopians and socialists, tried to revive
the high craftsmanship and pride in the workplace
they believed had once existed in the Middle Ag-
es.”® These aesthetic visions were also shared
throughout the British Empire and well into the
twentieth century. In 1909, Mohandas K. Gandhi
applied Ruskin’s nostalgic critique to India in his
anti-colonial and anti-modern tract Hind Sawraj
or “Indian Home Rule.” On machinery Gandhi
wrote that it is “the chief symbol of modern civili-
zation; it represents a great sin. . . [, and] it is ma-
chinery that has impoverished India.”* As for the
effects of Westernization on India, he wrote:

Only the fringe of the ocean has been polluted
and it is those who are within the fringe who
alone need cleansing. We who come under
this category can even cleanse ourselves be-
cause my remarks do not apply to the millions.
In order to restore India to its pristine condi-
tion, we have to return to it. In our own civili-
zation there will naturally be progress, retro-
gression, reforms, and reactions; but one effort
is required, and that is to drive out Western
civilization. All else will follow.*

Finally, Gandhi, believed that India’s future was
in its villages, not in its towns or cities.

Snow, however, would have none of what he
considered to be elite handwringing, fantasy, or
escape; in fact, he pointedly criticized Ruskin,
William Morris, Thoreau, Emerson, and D. H.
Lawrence for their “screams of horror” at the de-
humanizing effects of industrialism and moderni-
ty. To Snow, however, the only sure way to im-
prove the lives and health of the ordinary person
was through applied science, technology, and in-
dustry. He lectured:

It is all very well for us, sitting pretty, to think
that material standards of living don’t matter
all that much. It is all very well for one, as a
personal choice, to reject industrialization—do
a modern Walden, if you like, and if you go
without much food, see most of your children
die in infancy, despise the comforts of literacy,
accept twenty years off your own life, then I
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respect you for the strength of your aesthetic
revulsion. But I don’t respect you in the slight-
est if, even passively, you try to impose the
same choice on others who are not free to
choose. In fact, we know what their choice
would be. For, with singular unanimity, in any
country where they have had the chance, the
poor have walked off the land into the factories
as fast as the factories could take them.®

Still, during the 1960s the divide between
Snow’s two cultures widened even further—with
an important difference. The cultural relativists of
the prewar era, the Boasians, had been critical of
any theory or system in which cultures or peoples
were compared against or contrasted with West-
ern culture or development. By these lights, evo-
lutionists were ethnocentric. Margaret Mead had
declared that anthropology’s great “contribution”
was the “recognition of the co-equal value of hu-
man cultures seen as wholes.” However, the cul-
tural relativists of the postwar, countercultural
era—whose research and writing were deeply in-
fluenced by the various agendas of anti-colonial,
civil rights, environmental, and other reform
movements—began to replace Mead’s neutrality
on the co-equal value of cultures with far more
radical, and increasingly, anti-Western positions.
To these morally committed scholars and writers,
other cultures were no longer co-equal with, but
were, in fact, morally superior to, the West—a
civilization that was more and more regarded as
violently at odds with itself, with nature, and with
the rest of the world.®

It was in this zeitgeist that the zoologist E. O.
Wilson dared to resurrect the idea that biology
and human culture have gradually co-evolved,
producing ever greater complexity over time. He
also asserted that some human behavior or traits
may have a genetic basis. Wilson advanced these
arguments in a book entitled, Sociobiology: The
New Synthesis (1975), a title that recalls Julian
Huxley’s 1942 work. Wilson found himself imme-
diately inside an interdisciplinary firestorm of
controversy. He was called a fascist and a
reductionist and accused by critics, notably fellow
biologists and Marxists Stephen Jay Gould and
Richard Lewontin, of offering a new defense of
Social Darwinism, eugenics, and scientific racism.

Curiously, Wilson, who believed in directionality
in human evolution, that is, in the idea of pro-
gress in history, attacked or demonized Lewontin
and Gould for their Marxism. Channeling Boas
and Mead and with Wilson in mind, Lewontin
charged, "It is not surprising that the model of
society” of biological determinists always “turns
out to be natural, just and unchangeable” and it
“bears a remarkable resemblance to the institu-
tions of modern industrial Western society, since
the ideologues who produce these models are
themselves privileged members of just such socie-
ties." Lewontin really was a committed Marxist,
while Gould was more attracted to Marx’s dialec-
tical theory of historical change on the one hand
and to Kuhn’s paradigm-shifting epistemology on
the other.** If all of this was not enough to pon-
der, Wilson conceded also that “Marxism is socio-
biology without the biology,” while Gould viewed
evolution as a series of disruptions—a random
and pointless process rather than one that was
gradual and progressive. Yet, Gould allowed that
cultures or societies could progress from one gen-
eration to the next because of Lamarckian self-
learning, whereas biological mutability was the
result of other mechanisms. In what was an in-
stance of true intellectual diversity, all three sci-
entists worked in the same building: Harvard’s
Museum of Comparative Zoology.”

Rostow and Batalla

Many in the developed world, beginning with
the Missouri-born U. S. President Harry S. Tru-
man, thought it was in the interest of the devel-
oped world, or capitalist world, or “First World,”
that is, the West (which would later include Ja-
pan—the modern West was socially vertical not
geographically horizontal) to assist the underde-
veloped world, or “Third World,” to progress,
evolve, modernize, or Westernize (modernists
used these terms interchangeably). This was the
enlightened thinking behind Truman’s 1949 Point
Four Program. For if the West failed to assist in
the economic development of the “Third World,”
then that would likely result in these underdevel-
oped countries turning to the socialist states of
the “Second World,” principally, the Soviet Union
and later the Peoples Republic of China, for help
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in modernizing their societies. In exchange for
this assistance, Third World countries, it was
feared, would align themselves with or allow
themselves to be used by the Second World
against the First World. The Cuban Missile Crisis,
which occurred in October 1962, was the perfect
realization of this triangle of worries over the
asymmetry of global social development.*®

To guide U. S. policy overseas, the American
Walt Whitman Rostow developed a model of eco-
nomic growth, which was published in 1960 un-
der the title, The Stages of Economic Growth: A
Non-Communist Manifesto. The subtitle was in-
tended to differentiate his modernization theory
from Marxist theory, which had become the ide-
ology of the enemies of the “Free World” (one
among many worlds in those days)—led by the
United States—during the protracted Cold War.
Rostow’s five stages of development were these: 1)
traditional society; 2) pre-conditions for take-off;
3) take-off; 4) drive to maturity; and 5) age of
high mass consumption. Rostow went on to serve
as the National Security Advisor to President
Lyndon Johnson during the Vietnam War.”’

Since the Second World War, the United States
had helped to create a number of international as
well as national programs and agencies to address
the problem of human development. The United
Nations, the International Monetary Fund, the
World Bank, along with the Alliance for Progress
and the Peace Corps were some of the most im-
portant state-supported examples. Rostow’s mod-
ernization theory made explicit the philosophy
underlying these different bodies. At the close of
the Cold War, this national idea went global
when in 1990—a year after the fall of the Berlin
Wall—the United Nations adopted the Human
Development Index (HDI), which had been de-
vised by Mahbub ul Haq of Pakistan (who had
been an advisor at the World Bank under Robert
McNamara, the former U. S. Secretary of Defense
for U. S. Presidents Kennedy and Johnson).

Haq explained his method for constructing the
HDI: “Longevity is measured by life expectancy at
birth as the sole unadjusted indicator. Knowledge
is measured by two education variables: adult lit-
eracy and mean years of schooling, with a weight
of two-thirds to literacy and one-third to mean
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years of schooling.... The third variable, income...
is merely a proxy for a bundle of goods and ser-
vices needed for the best use of human capabili-
ties.” Haq saw the HDI as a return to classical
economics. Haq’s three traits closely mirror Ben-
jamin Franklin’s “healthy, wealthy, and wise.” The
“founders of economic thought,” he wrote, “never
forgot that the real objective of development was
to benefit people—creating wealth was a means.
That is why, in classical economic literature, the
preoccupation is with all of society, not just the
economy. After the Second World War...an obses-
sion grew with economic growth models and na-
tional income accounts. What was important was
what could be measured and priced. People...were
forgotten.” From this perspective, Haq's HDI was
a long overdue corrective.*®

Thus, the index measured a country’s econom-
ic development by focusing on the well-being of
its people as opposed to the production of goods
and services (Gross National Product or GNP)
and was used to grade and evaluate every country
in the world. Actually, Haq thought HDI should
complement GNP because “GNP, by itself, reveals
little about how the people in a society live and
breathe.” The beauty or crudity of the HDI was its
sheer simplicity: each country was assigned a sin-
gle composite number. Not surprisingly, the most
economically advanced countries in the West or
in the richer northern hemisphere scored much
higher (Norway consistently topped the list) than
did the less advanced countries in the Third
World, primarily those in Sub-Saharan Africa,
e.g., Sierra Leone, the South Sudan, and the Cen-
tral African Republic.” Margaret Mead would
have rolled over in her grave.

In fact, the reaction of the postmodernists and
the anti-globalists to “development-alism” (the
idea of development had been reduced to an
“ism” or an ideology) closely resembled the earlier
critiques of cultural evolutionism by Mead and
the cultural relativists. Except that the postmod-
ernists were deeply suspicious of science and cap-
italism, two of modernism’s greatest achieve-
ments. In the words of Carolyn Merchant, a radi-
cal ecologist (not ecologist who is radical but the-
orist of radical ecology), “Science is not a process
of discovering the ultimate truths of nature, as
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the Enlightenment thinkers would have argued,
but a social construction that changes over time.
The assumptions accepted by its practitioners are
value-laden and reflect their places in both histo-
ry and society, as well as the research priorities
and funding sources of those in power.””

Who was in power? According to the anti-
globalists, it was the elites in the Group of 7 or G7
countries—France, Italy, Germany, Japan, the
United States, the United Kingdom, and Canada.
After having been involved in two world wars,
these countries decided to abandon competition,
which was costly and destructive, and embrace
cooperation, which allowed them to govern the
world for their own immense economic and polit-
ical benefit. The differences, then, between more
advanced and less advanced countries, between
the rich and the poor countries, between the
North and the South hemispheres (divided along
the “Brandt Line,” a global version of Turner’s
frontier of social development), were due not to
cultural evolution but to global systems of ine-
quality—imperial and neo-imperial systems that
had been created by the West to extract wealth
from, as well as to lord over, the Rest.”

These feelings and views were especially pro-
nounced among intellectuals in Latin America, a
region that had experienced the wrenching “lost
decade” (La Década Perdida) of the 1980s. Barbara
Weinstein, a specialist on Brazil who was presi-
dent of the American Historical Association in
2007, pointed out that with this decade—in
which the economies of Latin America, including
that of Mexico, fell behind and deep into debt—
the Enlightenment notion of progress came un-
der the harshest scrutiny. According to Wein-
stein, the “crisis of the 1980s catalyzed a more
radical, thoroughgoing, root-and-branch offen-
sive against the very idea of development.” Post-
modernists or post-development thinkers, Wein-
stein notes, took the position that development
was a discourse that needed to be deconstructed,
choosing to ignore that development was actually
a process, as the empiricist Haq had shown,
which could be objectively measured. These crit-
ics also attacked “developmentalists of every
stripe for representations of the so-called
‘developing world’ as landscapes of unrelieved

poverty, misery, and backwardness, and for set-
ting up Western standards as the universal
benchmarks for economic, political, and cultural
success.””

Perhaps the strongest rejection of Western de-
velopment or the Eurocentric notion of progress
came from the Mexican anthropologist Guillermo
Bonfil Batalla. In 1987 in what amounted to a
manifesto, which called to mind Gandhi’s anti-
colonial views, thundered:

The recent history of Mexico, that of the last
five hundred years, is the story of permanent
confrontation between those attempting to
direct the country toward the path of Western
civilization and those, rooted in Mesoamerican
ways of life, who resist. The first plan arrived
with the European invaders but was not aban-
doned with independence. The new groups in
power, first the creoles and later the mestizos,
never renounced the westernization plan.
They still have not renounced it. Their differ-
ences and the struggles that divide them ex-
press only disagreement over the best way of
carrying out the same program. The adoption
of that model has meant the creation within
Mexican society of a minority country orga-
nized according to the norms, aspirations, and
goals of Western civilization. They are not
shared, or are shared from a different perspec-
tive, by the rest of the national population. To
the sector that represents and gives impetus to
our country’s dominant civilizational program,
[ give the name “the imaginary Mexico”.... Im-
aginary Mexico’s westernization plan has been
exclusionary and has denied the validity of
Mesoamerican civilization.”

A bitter Batalla had turned Sarmiento on his
head. Nevertheless, the leaders of Mexico reject-
ed these ideas, choosing instead the free market,
as the surest way out of the country’s economic
predicament. Mexico signed the North American
Free Trade Agreement in 1992, which was revised
in 2020 and renamed “the United States-Mexico-
Canada Agreement,” and in 1994 joined the Or-
ganization for Economic Co-operation and Devel-
opment.
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Another strongly worded rejection of develop-
ment came in 1995, the same year that the World
Trade Organization was founded, from yet anoth-
er anthropologist: namely, the Columbian an-
thropologist Arturo Escobar, who wrote Encoun-
tering Development: The Making and Unmaking of
the Third World. Escobar, whom Weinstein calls
“highly provocative,” condemned efforts to devel-
op the Third World as “ethnocentric and arro-
gant, at best naive.” Instead of lifting up the peo-
ples of the Third World, he alleged that Western-
led efforts brought about “massive underdevelop-
ment and impoverishment, untold exploitation
and oppression.” He equated “developmental-
ism,” the mindset of the powerful over the power-
less, with “orientalism” and “Africanism.” Escobar
cited the “debt crisis, the Sahelian famine, in-
creasing poverty, malnutrition, and violence” as
only the “most pathetic signs of the failure of for-
ty years of development,” going back to President
Truman’s Point Four Program.”

The End of World History—and Beyond

With the close of the Cold War, Francis Fuku-
yama declared in 1989 that history was at an end,
not with the victory of world communism, as
Marx had predicted, but with the triumph of
bourgeois or neoliberal civilizations, which, in
turn, were based on the universalist values and
institutions of the Enlightenment": namely, free
elections, free markets, and free inquiry as well as
a very expensive defense. In Fukuyama’s words,

What we may be witnessing is not just the end
of the Cold War, or the passing of a particular
period of postwar history, but the end of histo-
ry as such: that is, the end point of mankind's
ideological evolution and the universalization
of Western liberal democracy as the final form
of human government.”

He went on to clarify that “the victory of liberal-
ism has occurred primarily in the realm of ideas
or consciousness and is as yet incomplete in the
real or material world.””®

In this real world, the United States emerged
from the Cold War as the sole superpower, as the
Soviet Union, a former superpower, imploded in
1991. In the following year, Europe formed a new

United States—the European Union. At the same
time, the old United States created a continent-
sized free trade zone with its two North Ameri-
can neighbors, Canada and Mexico, and issued a
sweeping post-Cold War policy statement, the
Defense Planning Guidance of 1992, which basi-
cally globalized the Monroe Doctrine. The U. S.
declared that it would not brook the emergence
of any new rival—anywhere in the world. The
Monroe Doctrine of 1823, which had applied orig-
inally to the Western Hemisphere and was aimed
primarily at Europe, specifically at Spain, was
now extended to the entire globe and to every
power and region. No power has ever before been
able to so dominate its own region, in this case
North America, so thoroughly and thus been free
to try to extend its power elsewhere throughout
the world.”

Thus, despite the passage of two centuries,
world progress was still being driven by wars and
markets—Adam Ferguson’s clinched fist and Ad-
am Smith’s invisible hand. For the rest of the
1990s, the unipolarity of the United States provid-
ed the global security necessary for globalization,
a new stage of cultural evolution or social devel-
opment in which the peoples of the world were
becoming increasingly interdependent, as peo-
ples, goods, and ideas flowed freely around the
Earth—Iless and less vexed by national borders. It
was a heady time. A wealthy world finally seemed
at hand. The Yugoslav Wars tested the Pax Amer-
icana as did the Global War on Terrorism but it
was Vladimir Putin’s annexation of the Crimean
Peninsula and the breakout of the Russo-
Ukrainian War in 2014, exactly one century after
the start of the First World War, that history and
geography roared back with a vengeance and the
ghosts of Halford Mackinder, J. Nicholas Spyk-
man, George Kennan, and Hans J. Morganthau
were again seen haunting the world island with a
renewed sense of relevance.

Indeed, as much as the United States, an es-
tablished power, has tried to avoid falling into
“Thucydides’s Trap” with China, a rising power, it
now appears to be in a cool war, as Communist
China builds up its military and looks east to
dominate first Hong Kong (with the new one
country, one system policy) and later Taiwan as
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well as the South China Sea and as it looks west
to gain influence in Eurasia and Africa by means
of the Belt and Road Initiative.”® Another blow to
globalization occurred in 2016 when the United
Kingdom voted to leave the European Union (but
not Europe) and the United States elected Don-
ald Trump, an economic nationalist, to the presi-
dency. Moreover, the Internet is balkanizing into
a “splinternet,” while Turkey, Iran, India, and
Sunni Islamic radicals all vie to reclaim past im-
perial glories. As the Cold War came to an end,
the political scientist Samuel Huntington foresaw
a future “clash of civilizations” rather than an
“end of history,” as Fukuyama had predicted. Of
the two, Huntington seems to be the one who
was correct—at least in the short term.”

Only Yesterday

The Great COVID Pandemic—which began in
Wuhan, China, in late 2019, after a coronavirus
was transmitted from animal to a human—has
accelerated de-globalization and turned public
health into a security problem of the first rank.
These troubling trends posed a growing threat to
the American-led liberal order as well as to inter-
national economic development in general, prov-
ing that the rumors of history’s demise were
greatly exaggerated. Nevertheless, Fukuyama had
a point. As of 2018, which seems like only yester-
day, the late Swedish statistician Hans Rosling
declared,

Poor developing countries no longer exist as a
distinct group. That there is no gap. Today,
most people, 75 percent, live in middle-income
countries. Not poor, not rich, but somewhere
in the middle and starting to live a reasonable
life. At one end of the scale there are still
countries with a majority living in extreme and
unacceptable poverty; at the other is the
wealthy world (of North America and Europe
and a few others like Japan, South Korea, and
Singapore). But the vast majority are already in
the middle.

Given the data, Rosling makes the compelling
case that the terms “West and the rest,”
“developed and developing,” “rich and poor,” are
now passé.™

In other words, the Brandt Line had dissolved;
the world frontier of social development was no
longer significant. The massive economic disrup-
tion caused by COVID-19 will no doubt tempo-
rarily reverse some of this progress and levelling.
Nevertheless, the universal evolutionism of the
Enlightenment, which originally had existed
largely as an optimistic set of ideas, was con-
ceived at a time when there were profound dis-
parities of social development among the world’s
different societies and cultures. However, by the
twenty-first century, with the dramatic narrowing
of these disparities or asymmetries, there was an
even greater material basis for a hopeful outlook
about the future of the Enlightenment project.
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that have enjoyed booms in which they achieved
a middle income status only to be reduced to
poverty by painful busts, as was experienced in
the Zambian Copperbelt during the 1980s, after
the fall in the price of copper. See James Fergu-
son’s Expectations of Modernity: Myths and
Meaning of Urban Life on the Zambian Copper-
belt (Berkeley: University of California Press,

1999).
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ABSTRACT

The goal of this paper is to formalize better the division of big history into three main
stages (phases, eras). In my own work they are “dynamical realms,” 1. physical laws, 2.
biological evolution, and 3. cultural evolution. I show a deep similarity in two mighty
transitions; first, from dynamical realm 1 to 2, and then from 2 to 3. The common
“metapattern” in these transitions is that of generalized evolutionary dynamics, which in
both cases opened up vast new arenas of possibility space. I first present relevant conclu-
sions from my book, Quarks to Culture. A “grand sequence” of twelve fundamental levels
was forged through a repeated cycle of “combogenesis” spanning the dynamical realms
as families of levels. Next, I provide examples of other scholars who have similarly
weighed in on a three-fold arc; notably Christian, Spier, Chaisson, Rolston, Salk, and
Voros (following Jansch). Like me, all have nominally recognized similarities between
biological and cultural evolution as important in the dynamics of realms two and three.
Generally, these scholars have not placed primary emphasis on general evolutionary
dynamics as a multiply-instantiated process. The PVS metapattern for evolution
(propagation, variation, and selection) is well established as overarching across many
patterns in biology, following life’s origin. In culture the operation of general evolution-
ary dynamics is, I suggest, dual-tier, consisting of cognitive PVS of individuals coupled
to social PVS of groups. The emergence of realm-forming PVS-dynamics twice (biology,
culture) created radically new ways to explore and stabilize patterns in expansive fields
of diverse types within the respective dynamics. Thus, we can recognize a fundamental-
ly similar reason (i.e., two emergent forms of evolutionary dynamics) for why so many
scholars have correctly, in my opinion, discerned a threefold arc of big history. Im-
portant as well in the flow of progress from quarks to culture were two only slightly less
major instantiations of PVS-dynamics (though both crucial): an era of chemical evolution
within the realm of physical laws, which led into the realm of biological evolution, and
also the evolution of the animal cognitive learning PVS of trial, error, and success, which
was essential to the path into cultural evolution. In concluding remarks, I note several
outstanding issues: alternative proposals for five orders or four dimensions (i.e., divi-
sions more than three in the arc of big history); the use of the word “evolution,” and
three matrices (cosmosphere, biosphere, civisphere) that contain and are constituted by
the varieties of patterns within the corresponding dynamical realms.

Introduction: Patterns and Metapatterns
Patterns are fundamental to big history. A fo-
cus on patterns allows us to formulate a unified
field of study, linking things as disparate as pro-
tons, stars, oceans, amoebas, trees, ancient cities
of Mesopotamia, and democracies. Toward this
end, David Christian’s (2011, 505) words are spot

on: “Of all the patterns that occur at many differ-
ent scales, the most fundamental is the existence
of pattern itself.”

We patternologists are concerned not only
with patterns of things. Things have relations
(affordances, capabilities). Thus, relations are an
important type of pattern for big history. Jack
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Pearce (2018, 1) writes: “the visible, tangible Uni-
verse is the set of continuing, progressive correla-
tions between interacting elements, forming sys-
tems of relationships.” Lowell Gustafson (2017)
emphasizes “sustained patterned relations,” at
various scales, from atoms in molecules to people
in polities.

In the terms of Fred Spier (2015), things are
“building blocks,” relations are “connections,”
and over time the wuniverse has produced
“sequences.” Sequences should be considered as
another general type of pattern in big history; for
example, David Christian’s (2018) series of thresh-
olds. With sequences, we explicitly bring in the
flow of time, and thus changes in patterns and
the creation of new patterns.

In Metapatterns (Volk 1995), I discussed a
“metapattern” of “sequences of stages.” In this
metapattern found across scales, stages of relative
continuity are ratcheted one to the next by
“breaks,” or changes of state. Examples are the
stages of insect metamorphosis or stages in Zen’s
ox-herding pictures of enlightenment.

[ usually use the term metapattern to refer to a
pattern that exists in both biology and culture, a
sort of super-convergence (Volk and Bloom
2007). Considering super-convergence makes
more concrete Gregory Bateson’s term
“metapattern,” which he somewhat enigmatically
defines as a “patterns of patterns” (1979 preface).
My own interest has been to seek general pat-
terns of form-and-function that have been mostly
independently discovered by pattern-making pro-
cesses in biology and culture, including the mind.

We could say that certain generalities for big
history already mentioned, such as sequences,
building blocks, connections, thresholds, and
even pattern itself are all metapatterns. So would
be other big history principles, such as Goldilocks
conditions or gradients. In this paper, the main
metapattern to which I draw attention will be
that of general evolutionary dynamics; namely,
propagation, variation, and selection (PVS, or
PVS dynamics). In addition, the concept of a dy-
namical realm is also a metapattern.

Therefore, considering the (meta)pattern of
sequences of stages, we will see that a number of
scholars have developed models for big history

that contain, at the very largest scale of time, a
threefold arc. Despite its prevalence in the big
history literature (and I include those too early to
have called themselves big historians, for exam-
ple, Jonas Salk; see below), the threefold se-
quence has not really been spotlighted in big his-
tory work. At least I have not seen it referred to
as the pattern that deserves focused analysis, nor
analyzed in enough depth as a pattern that itself
should cause us, I submit, to go “wow.”

Therefore, what I will do here first is offer a
précis of conclusions relevant to this paper from
my book Quarks to Culture (Volk 2017). Then I
will note evidence from others for a three-stage,
largest scale sequence from cosmos to culture.
Crucial to this paper is what I will call general
evolutionary dynamics (or, simply evolutionary
dynamics), to be spelled out as a particular kind
of dynamics for how things of various classes ex-
plore possibilities and turn into new patterns.

In essence, to the extent we accept an overall
threefold arc of big history, the rules of the games
played by systems changed in major ways twice.
Both transitions created new types of evolution-
ary dynamics that were different and yet that also
shared a deep similarity by possessing compo-
nent processes of propagation, variation, and se-
lection (PVS). To round out the picture, we will
also develop concepts about chemical evolution
and animal cognition as PVS dynamics, both im-
portant precursor forms of dynamics leading into
the respective next realms of biology and culture.

I will conclude with comments on the use of
the word “evolution,” about sequences other than
the threefold one proposed here, and about other
future challenges, all outstanding issues that de-
serve further consideration.

Combogenesis, Twelve Fundamental Levels,
and Three Dynamical Realms

In Quarks to Culture (Volk 2017, here Q2C), I
derived twelve fundamental levels. These twelve
progressed from the first level, which includes
quarks and the other fundamental particles, to
the twelfth, initiated by the ancient geopolitical
states. Today’s world that is going ‘planetary’ is
possibly a level 13.

Journal of Big History, Volume 1V, Number 3



Volk, Metapatterns, 2020 33

New thing
(new level)

Things and relations
(prior level)

Co

\

! g C{ Combogenesns
‘\

o -

1
/ |
New relations

Base levels of the two evolutionary realms

Base levels of the three realms Dynamical realms

Fundamental quanta

Nucleons .
Atomic nuclei Realm of physical
Atoms law

Molecules

Prokaryotic cells

Eukaryotic cells Realm of biological
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Figure 1. Upper: The logic of combogenesis. The circles on the
left are the things (systems, entities) of a prior level. The dotted
lines represent the relations they have with each other and with
all things in their environment. The single larger circle on the
right is the new type of thing (system, entity) on the new level,
which results from combination and integration, combogenesis;
the wavy lines radiating from the circle represent the new kinds
of relations it has and is capable of having. Lower: The three
dynamical realms, with particular spans across groups of levels.
The base levels of the three dynamical realms are shaded in the
concentric circles and are labeled in bold type in the list of levels.
Note that two base levels (prokaryotic cells and tribal meta-
groups) initiate the specific evolutionary realms that are the fo-
cus of this paper.

I derived these levels by applying a particular
logic. In a nutshell, the logic, called combogene-
sis, starts with the simplest things (building
blocks and their relations) established by physics.
Then one works along time, noting first origins of
types that form a sequence of nested build-ups by
combination and integration. I stay within the
path of progression from small to large, toward
the human body (as a special something we care
about; which technically is a member of level sev-
en, multicelluarity). Then the logic continues
from the body to human social systems (as things
we are within and that could exist only after we
as bodies existed).

The twelve levels derived from this logic are 1.
Fundamental particles; 2. Nucleons; 3. Atomic
nuclei; 4. Atoms; 5. Molecules; 6. Prokaryotic

cells; 7. Eukaryotic cells; 8. Multicellular organ-
isms; 9. Animal social groups; 10. Human tribal
metagroups; 11. Agrovillages; and 12. Geopolitical
states. See Figure 1 for this resulting “grand se-
quence.”

In Q2C I provided pointers to what was new at
each level, and what were the key new attributes
that enabled the formation of each next, subse-
quent level, considering the specific dynamics of
combination and integration as things grew in
scale and fundamental type from each level to the
next. Furthermore, the early members of any giv-
en level could not have been achieved directly
from the things from types two or more levels
down. Space does not allow me to review the spe-
cific evidence and reasoning for each level of
combogenesis in this special, unabashedly human
focused grand sequence. Some additional discus-
sion will come in later when relevant to specific
purposes here.

From the fundamental levels, three group-
ings—three families of levels—virtually pop out. I
call these three families the “dynamical realms.”
Before getting into the dynamical realms, let us
recognize as data for this paper the fact that oth-
ers have noted three largest scale groupings as
well, which I will review in the section after next.
Such convergence in the parsing of big history
would seem to indicate an important pattern to
think about. First, I will define and illustrate the
concept of a dynamical realm.

Dynamical Realms and Core Dynamics across
Levels in Each

According to my terminology, the three dy-
namical realms are (1) physical laws, (2) biological
evolution, and (3) cultural evolution. Their rela-
tionship to the twelve fundamental levels can be
seen in Figure 1.

[ have described a dynamical realm as follows

(Q2C151):

A dynamical realm is a series of levels that
share special, governing operations—that is,
dynamics. These dynamics are core processes
of the workings of things and relations com-
mon across the levels that constitute the
realm. The implication is that spans of levels
form categories larger than the individual
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levels themselves, promptly suggesting the ex-
istence of certain large-scale themes of the
kind we seek. Thus, a dynamical realm is a
kind of world or zone or space of behaviors.
We see its core workings continue when gen-
eral aspects of explanatory logic repeat across
levels for specific events of combogenesis. The
core processes under focus involve the meth-
ods of stabilizing things shared across various
levels.

Thus, the things in the dynamical realm of
physical laws—such as nucleons, atoms, mole-
cules, planets, stars, galaxies, minerals,
raindrops—all share and are basically explainable
by fundamental forces of physics (and various
balances, increases and decreases, concatena-
tions, and subtle modifications of the forces).
Specifically, using the model of the grand se-
quence of combogenesis, in this realm we have
the fundamental levels of 1. the standard model,
2. nucleons, 3. atomic nuclei, 4. atoms, and 5.
molecules prior to the origin of life. In a recent
paper, Voros (2019) skillfully shows connections
between the micro-scale build ups of these levels
and macro-scale things such as planets, stars and
galaxies. Such connections are an important topic
but not the subject of this paper. (See, however,
the concluding remarks concerning my proposal
for three “super-spheres” of context that came
into existence at the same time as the base levels
of the three dynamical realms.)

To continue, the things in the dynamical realm
of biological evolution—such as living cells,
plants, animals, DNA, ribosomes, chlorophyll,
ecosystems, biosphere, ant colonies, chimp com-
munities— all share and, for explanation, need
the pattern-finding process of biological evolu-
tion. Specifically, using the model of the grand
sequence of combogenesis, in this realm we have
levels 6. the prokaryotic cell and the origin of life,
7. the eukaryotic cell, 8. multicellular organisms,
and 9. animal social groups. Importantly, there is
a difference between types of things in this realm
that can be directly subject to life-death compar-
ative dynamics of biological evolution (such as
the free-living prokaryotic cell or an animal) and
those larger types that contain living things (i.e.,
communities, ecosystems, biosphere) but are not

directly subject to evolution, even though they
need those directly evolvable things in our expla-
nations for their structure and formation. (All
still use physics, of course—the dynamics of one
realm do not stop when the next realm starts.)

Finally, the things in the dynamical realm of
cultural evolution—such as conscious people,
hunter-gatherer groups, cultivated wheat, samu-
rai swords, the alphabet, medieval city walls, Pla-
to’s Republic, a Fender Stratocaster, and modern
democracies, election districts, and billionaires—
all share and, for explanation, need the pattern-
finding process of cultural evolution. Specifically,
using the model of the grand sequence of combo-
genesis, in this realm we have 10. the human trib-
al metagroup and the origin of cultural evolution,
1. agrovillages, and 12. geopolitical states. In my
proposed model, we are still in level 12 of the geo-
political state, though it has changed greatly from
the ancient states to modern nations (similar to
the way that worms becoming whales was a path
of change within the level of animal multicellular-
ity (Qz2C 128, 140). Like the examples in biology
above, things in this realm are subject to the dy-
namics of cultural evolution to a greater or lesser
degree, even though all require cultural evolution
as parts of the explanations we give them for un-
derstanding.

This model implies that particular levels are
‘base levels’ that began respective dynamical
realms. Again, see Figure 1. Base levels initiated
those specific new core dynamics that are so cru-
cial to understanding steps of combogenesis to
subsequent levels that continued those core dy-
namics. The base levels are (realm 1, level 1) the
fundamental starter-stuff of physics, (realm 2,
level 6) prokaryotic cells, and (realm 3, level 10)
human cultural metagroups.

If the proposal in this paper is correct (or gains
support from a few readers), we can expect some-
thing fundamentally new at the base levels of the
dynamical realms of biological and then cultural
evolution. The remainder of this paper looks in
more detail at these evolutionary dynamical
realms 2 and 3, the transitions into them from
their respective prior realms, and the importance
of the multiple instantiations of the metapattern
of general evolutionary dynamics, in both form-
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ing new evolutionary realms and in lead-ups into
them.

A Threefold Big History Structure Noted by
Other Scholars

A number of scholars have proposed a similar
threefold, largest scale sequence from the Big
Bang to us. Examples come from David Christian,

Fred Spier, Eric Chaisson, Holmes Rolston III, Jo-
nas Salk, and Joseph Voros. Table 1 summarizes
references and terms.

Table 1 provides evidence of seven scholars
who note a threefold structure to big history. In
some cases, they cite each other, indicating
agreement or borrowing. In my opinion, for the

Term for Dynamical | Term for Dynamical | Term for Dynamical
Scholar Overall Term Realm 1 Realm 2 Realm 3
Three Big Bangs
i 1 evolution’
Rolston (4) Universal evolution’s Matter-Energy Life Mind
three phases
Evolution of
. Pre-biological . . . Metabiological
1k lexit Biol 1 Evolut
Salk (5) Complexity Evolution iological Evolution Evolution
Ph £ i iobiological

ases o C o/smlc Cosmologic Evolution Sociobio ogica Sociocultural Evolution

Voros (6) Evolution’s (Physical) Evolution (cultural)
Grand Sequence y (biological)
Volk (7) Dynamical Realms Physical Laws Biological Evolution Cultural Evolution
Christian (1) Bie Hi
g History .
Main parts of recent book Cosmos Biosphere Us
ie Hi Physical inanimate na-
Spier (2) . Big History . ysical inanimate na Life Culture
Major types of complexity ture
Cosmic Evolution
Chaisson (3) Phases Physical Evolution Biological Evolution Cultural Evolution

Table 1: Multiple descriptions of a threefold great sequence

All terms are direct quotes from the sources. Terms may vary

within a source, but this table shows what I judge to be each

source’s most representative terms for the great threefold se-
quence.

(1) David Christian (2018). Terms are titles of his book’s main
parts that elaborate on his eight thresholds, in one or more
chapters per threshold within these parts.

(2) Fred Spier (2015). His focus, well known to the big history
(BH) community, is on the relationship between energy and
complexification within the sequence from physics to cul-
ture.

(3) Eric Chaisson (2014, 2015). Also well known to the BH com-
munity, Chaisson focuses on a universal metric of “energy
flux density” and its increase over “cosmic evolution.” Spier
(2015, 58-59) identifies “a great many complications” but
does conclude, “Chaisson’s analysis seems fair enough as a

first-order approach.”

(4) Holmes Rolston III (2010). This book, Three Big Bangs, is not
commonly cited in the BH literature but deserves applause
and is directly relevant here.

(5) Jonas Salk (1985). This remarkable paper is worth attention
by the BH community. It appeared in a volume honoring
Salk’s friend Jacob Bronowski. Salk’s term “metabiological”
is basically what many of us would call culture. See also
Salk’s book, Anatomy of Reality, 1985.

(6) Joseph Voros (2019, following Jantsch 1980). Voros does a
service to the BH community to bring up the prescient work
of Eric Jantsch. Do not be perplexed by the term
“sociobiological evolution;” it is basically what several oth-
ers call biological evolution. Also, Voros has a worthwhile
discussion about the use of the term “cosmic evolution.”

(7) Volk (2017).

Journal of Big History, Volume 1V, Number 3



36 Volk, Metapatterns, 2020

most part, we should view these as independent
results, showing a convergence of ideas.

Despite differences in terminology, the three
divisions closely flow vertically in the table. We
will ignore tricky and debatable issues about how
the authors describe the beginnings of each of the
three divisions. For one thing, not everyone is
concerned with exact beginnings. Second, such
beginnings are very much still being worked out
by relevant discoveries. Indeed, the births of the
three realms hold some of the most demanding
questions for science (Q2C 188-190).

Without doubt many more examples of the three-
fold structure could be brought in from other schol-
ars with notable exceptions, to be discussed toward
the end. For now, let us take this convergence as
meaning something. But what?

We should at least consider an answer relying on
an ‘observer effect’: the divisions might not really be
there. They might be human creations. Humans
have a tendency to see things in time as having stag-
es. We reify gradients drawn from continua by draw-
ing lines and then putting names on stages. As an-
cestral humans sought God, perhaps today’s big his-
tory scholars seek major stages. In my judgment this
would constitute a lazy answer that would not do
justice to the findings of science (though in all cases
of scholarship, we do have to be cautious about the
human projection of patterns).

Let us consider then that this table points to
what might be an important pattern for big histo-
ry. Yet, I have not seen much targeted discussion
specific to this tripartite division.

To emphasize, there frankly has not been
enough inquiry into this. Yes, there has been ex-
citement about thresholds, complexity, energy
flux density, and other proposed principles, as
metapatterns cutting across the threefold se-
quence but not much about the pattern of the
three sub-arcs of the entire arc. In hopes of add-
ing some “wow,” let us inquire more deeply into
how this threefold pattern came about.

Possibility Space and the Exploration, For-
mation, and Stabilization of Patterns; or,
Games that Patterns Play

The convergence implies that a number of
scholars see two giant shifts in the deep nature of

the universe’s myriad things and relations: first,
from physics-chemistry into biology, and second,
from biology into humans and culture. As sug-
gested in my analysis to come (though I look for-
ward to being corrected), we could be making
more of a point that the emergence of new, multi-
level-enabling dynamics happened twice using
different instantiations of the same core dynam-
ics. In simplest terms, I think everyone in the ta-
ble would agree that at some point in time on
Earth, life came on the scene. That changed a lot
of things in a big way! Then, at some subsequent
point, humans arrived. Once again, that changed
a lot in a big way!

There is a conceptual issue here. It involves the
phrase, “in a big way.” In my model of a grand se-
quence, innovations in things and their relations
come into existence with each and every one of
the twelve new levels of combogenesis (or, to take
another model, with each one of Christian’s eight
thresholds). Such innovations of levels or thresh-
olds were all big. However, at certain, special lev-
els (or thresholds) the innovations were so mo-
mentous that they opened the doors to entire
families of subsequent levels (or thresholds). How
do we determine what created the truly momen-
tous versus the merely big in the degree of inno-
vation?

Holmes Rolston III (2010, 33-37) has wrestled
with this conundrum, and thus the question of
scales of innovation, through the concept of
“possibility space.” Rolston points out that in
some sense, everything now existing was born in
the possibility space set up at the Big Bang. Given
the starter-set stuff of basic particles and rules of
our universe, then jet planes and democracies—
as possibilities—were ‘there’ at the moment of
the physical Big Bang. Yet we also know that jet
planes and democracies—as materialized pat-
terns—would not have come into being unless
living cells (and many other things, such as at-
oms, stars, etc.) emerged in sequence in the cos-
mic cavalcade.

Although the Big Bang opened up the total set
of all possibilities we have seen manifested, some-
thing is lacking from that too simple a viewpoint.
Rolston’s answer (if [ may interpret it as such) is
his concept of “three big bangs.” Following the
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first big bang, what made the next two big bangs
that launched life and culture so momentous was
that those two origins each opened up huge new
possibility spaces. The new ways of exploring pat-
terns opened up by the starts of biology and cul-
ture allowed the creation of new fundamental
levels (or thresholds) within those new two major
ways of operating.

This concept of types of possibility space and
how new things are achieved out of possibilities
is directly related to Spier’s (2015, 48-54) three
basic forms of complexity (physical, biological,
cultural). To have a trio of main types of com-
plexity follow one upon the other in a sequence
implies that twice new types of complexity came
about from previous types. These new types were
not just different, but extraordinarily impactful in
that they allowed further complexifications with-
in those basic types. The starts of these types of
complexity created new dynamical realms (in my
language), with families of levels within each.
One might think of nestings of scales (or degrees)
of innovation.

We also might think of the grand situation in
the following way. Two times the rules of the pro-
cesses that created patterns, relations, and se-
quences (smaller than and thus within the three
realms of the grand sequence) changed in ontolo-
gy-expanding ways. If physics and chemistry are
simple, analogous, say, to the game of tic-tac-toe,
then the rules of the biological games, once in-
vented, might be more like checkers. Continuing,
then culture might be more like chess (or fill in
with your favorite complex game here, such as
Go, or Risk). Rules of the three games allow
different methods of probing possibilities, bound-
ed, of course, to certain ranges of actualization.

[ support the view that the new games are new
ways of exploring possibility space. This paper’s
claim is that the pattern of the threefold arc of
big history was made because twice new, major
types of general evolutionary dynamics started.
First came the dynamical realm of biological evo-
lution from the non-evolutionary realm of physi-
cal laws. Then came the dynamical realm of cul-
tural evolution from that of biological evolution.

I will next go into biological evolution, and
then to culture, showing the relationship be-

tween evolutionary dynamics and possibility
space, in terms of exploring and stabilizing pat-
terns. The issue of scale will again come in.

The Dynamical Realm of Biological Evolu-
tion; Things with Imports of Nutrients and
Exports of Wastes

[ think it is no exaggeration to say that a pre-
ponderance of big history scholars see the origin
of life as a crucial start to a new era of patterns on
Earth. That is certainly true of those cited in table
1. For example, with the big bang of life “the rules
of the game change . . . and the future is like no
previous past” (Rolston 2010, 82).

A more complete list of thinkers with similar
views would be expansive. We would include, for
example, Schrodinger’s insights (1944, What is
Life?) into new types of entropy fluxes and infor-
mation storage at the origin of life, as well as
Greg Henriques and colleagues (2019) with their
new “dimension of existence” that began with
life.

Similarly, it is no exaggeration to say that most
would specifically highlight the overarching pro-
cess of biological evolution as a game changer
that ratcheted up the complexity with a new play-
ground of patterns, like progressing from the
humdrum of tic-tac-toe to the upscale challenge
of checkers. As John Stewart (2019a) says, “given
sufficient numbers of generations, complex adap-
tations could be discovered by this trial-and-error
searching of possibility space.” (Perhaps Dob-
zhansky’s famous quote is already reverberating
in your mind: “Nothing in biology makes sense
except in the light of evolution.”)

Yet there are many who point not only to evo-
lution but also to the entity called the living, pro-
karyotic cell as key at life’s origin, and specifically
drawing from a list of descriptions that typically
include items such as DNA, negentropy, autopoi-
esis, boundary membrane, reproduction, infor-
mation, CHNOPS, ribosomes, metabolism, repro-
duction, and more.

The importance of many items in such lists as
key at life’s start is not in dispute here. We can
see issues of scale, particularly in two main scales
of innovations. Yes, the prokaryotic cell was not
only an innovation with a list of factors. On a
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much larger scale, the cell also started a new dy-
namical realm with the pattern-exploring game of
biological evolution. Thus, we should try and in-
tegrate the local, internal dynamics of the living
cell upward into the larger, population-scale dy-
namics of evolution, the process by which prokar-
yotic cells could change in time, resulting in stu-
pendously radiating and sometimes even merging
lineages of life.

To bridge these two scales of cell and evolu-
tion, I concur with the logic of Fred Spier (2015,
146): “The complexity of life is fundamentally
different from more simple forms of complexity,
because it actively harvests matter and energy
from outside . . . . Because resources are finite, at
a certain point competition inevitably set in.” Spi-
er goes on to note that at this transition point,
basically the process of evolution set in.

I would like to add to Spier’s note of the cell’s
need for “harvest,” which involves a transfer from
a cell’s outside to its inside. Let us consider as
well the complementary process of waste ejec-
tion—from inside to outside. Important for gen-
erating biological evolution is the fact that both
directions of fluxes will degrade the environment
around the cell (Q2C 75-77). With respect to a
cell’s ability to continue living, its imports reduce
the surrounding nutrient concentrations. A cell’s
exports increase the surrounding waste concen-
trations, which are presumably toxic or in some
way detrimental (after all, the cell ejected the
wastes as necessary for its metabolism).

Given this pair of negative effects as a double
whammy, then, returning to Spier’s terms, com-
petition set in. Furthermore, because cells vary,
selection follows. (Variation is a large topic, not
to be discussed here because I assume it is not
controversial in general, but at base the complex-
ities of a cell’s internal metabolism and the pro-
cess of replication lead to inadvertent variations.)

We now have the connection between the two
scales of dynamics. As a consequence from what
the living cell does at its local scale of living dy-
namics, the larger scale of biological evolution
follows. Of course, these scales intertwine and co-
produce each other. Yet what a cell does itself is
more fundamental. Evolutionary dynamics are an
inadvertent consequence.

Biological evolution is a “blind watchmaker,” in
Richard Dawkins’ famous phrase. It is blind, yet
powerful. Though not a directly selected feature
of living cells, evolution at life’s origin constituted
the core operations that established a new dynam-
ical realm of pattern-shaping. Biological evolu-
tionary dynamics were able to engender a series of
subsequent levels (figure 1) because things made
at those levels continued to possess the core op-
erations that create evolutionary dynamics.

To elaborate, key to the core operations that
caused evolution to cascade into the future of life
are that key pair of fluxes: imports of nutrients
and exports of wastes. After the prokaryotic cell
(level 6), the eukaryotic cell (level 7) also imports
and exports. So does the multicellular organism
(level 8). Level g of the animal social group is
trickier. If we disregard the controversy of “group
selection,” the animals (which contain eukaryotic
cells, which contain mitochondria) in a social
group have collective imports and exports
summed from the number of individuals. Fur-
thermore. individual animals are subject to
evolution, within the context of a group. (To be
clear, similar-species groups are what I consider
to be level 9.) The animal social group is general-
ly not subject to direct life-death dynamics as a
whole thing. There is a close tie between the indi-
vidual animal in certain groups that have social
learning and the larger-scale, behavioral organi-
zation of a group itself, a topic not to be expand-
ed here. I assume it is not controversial to this
readership that evolution can work on individual
animals to facilitate their behavioral adaptations
for life in complex groups.

Thus, evolutionary dynamics continued on all
these levels that followed the origin of the pro-
karyotic cell. Evolutionary dynamics followed as a
consequence of what living things do to live.
Again, in this view, the imports and exports are
the essential, fundamentally new relations of the
things with the new form of complexity at the
base level of life. These relations continue up the
levels of the grand sequence.

PVS Dynamics as a Metapattern
Next let us generalize evolution as a metapat-
tern. There is P: propagation, a necessity of living
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things. There is V: variation, noted earlier. There
is S: selection. All together, this is: PVS, or PVS
dynamics. This trio of sub-processes together
make the ‘recipe’ for evolution. As a scale inde-
pendent metapattern, PVS dynamics need not be
confined to biology.

The generalized evolutionary process has been
called by various names: an algorithm (Dennett
1995), a recipe (Wilson 2007), a formula (Buskes
2013). Its sub-processes are commonly three in
number, like my PVS. These go by slightly differ-
ent names, which will not be debated here.
Though I prefer the term propagation over equiv-
alent alternatives for the P subprocess, others use
reproduction, replication, or inheritance. The
term variation is almost universal. So is the term
selection. As one more example of how terms can
vary, instead of selection, Spier (2015, following
Chaisson) prefers “non-random elimination,” and
psychologist Donald Campbell (1960) uses
“selective retention.”

Two brief asides suggest one can tease out
these three sub-processes and how they work to
produce evolution in Darwin’s famous final para-
graph of The Origin of Species. Also, the PVS as a
recursive system is, of course, not a standard cy-
cle like the phases of the moon; it is more like a
braid whose length is time and in which all
strands are interwoven in the ongoing generation
of patterns. See Figure 2.

Evolutionary dynamics

Selection
Variation
Propagation

Figure 2. Evolutionary dynamics (in the general sense not lim-
ited to biology) consists of three component processes, depicted
here as the interwoven strands of a braid of sub-processes:
propagation, variation, and selection.

The philosopher Chris Buskes (2013), in his pa-
per, “Darwinism Extended: A Survey of How the
Idea of Cultural Evolution Evolved,” makes co-
gent points about what he calls “Darwin’s formu-
la” and how it is applicable to both biological and
cultural evolution. The “three elements” of this

logic constitute an overall dynamical process that
is substrate neutral. Daniel Dennett also notes
the importance of substrate neutrality in his gen-
eral evolutionary “algorithm.” Whether formula,
algorithm, or recipe, the application of PVS dy-
namics over and over again produces “cumulative
selection” (Buskes 2013), and thus cumulative
change, from bacteria to brontosauruses in the
case of biology, and from hand axes to hand sani-
tizers in that of culture.

The application of the term evolution to cul-
ture requires more discussion to support my aim
to promote the PVS metapattern as a key princi-
ple in big history. For example, what about the P
sub-process? Propagation as a general sub-
process clearly needs to be more expansive than
the self-propagation of life forms, such as in bio-
logical reproduction. A discussion on how to ex-
pand P to culture will come. First, to show a clear
application of evolution as a metapattern, let us
turn to what many have called “chemical evolu-
tion,” which led ‘up’ and into biological evolution.

Chemical Evolution Preceded Biological
Evolution

We can now make a first concrete application
of the PVS metapattern to a region of pattern for-
mation that is outside biology. For this we go first
not directly forward in time’s grand sequence to
culture, but backward, to chemistry.

Many scholars have talked about “chemical
evolution” as a transition to the origin of life.
Chemical evolution refers to the ability of mole-
cules to make autocatalytic loops that can com-
plexify by PVS dynamics operating upon those
loops as variable wholes. What gives the loops (or
nested systems of loops, see Kauffman, 2019) the
ability to evolve follows as a consequence of their
complexity, with the inherent potential for small
variants to arise and differentially propagate.

One theorist whose formulation I have found
particularly useful is the theoretical and organic
chemist Addy Pross. In papers and books (e.g.,
Pross 2012; Pross and Pascal 2017), he and col-
leagues distinguish “thermodynamic stability”
from “dynamic kinetic stability” (DKS). Briefly,
the more complex chemical DKS systems (the au-
tocatalytic loops in the preceding paragraph) can
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exhibit evolution because they require imports of
fresh substrate molecules as feed stocks in their
semi-closed reactions. They also require the ejec-
tion as exports of dead-end ‘waste’ molecules
made within their internal reaction loops. Thus,
DKS chemical systems are import-export things.
They were possible within what I call the level of
molecules within the dynamical realm of physical
laws.

In his newest book, A World Beyond Physics,
Stuart Kauffman (2019) shows how these pre-life,
biochemical DKS systems would inherently prop-
agate as chemical ‘things,” how they would inher-
ently vary by blebbing off sets of sub-reactions
and accepting blebs from others, and thus how
these DKS systems could indeed evolve by cumu-
lative change. The DKS things explore possibility
space and manifest new forms from what Kauff-
man calls “the adjacent possible.”

Because of their export-import lifestyles, such
DKS systems would compete and thus improve
(dare we use that word?) in their possession of
internal functionalities that support their ‘lives,’
as they progress in time from simple chemistry
toward the complex prokaryotic cell at the base
level of life.

Yes, so much about getting from complex
chemistry to the base level of life is still damn
mysterious. Nonetheless this scenario has grow-
ing experimental evidence and theoretical sup-
port, involving entities that Eors Szathmary
(2015) calls “protocells.”

If we accept the basic outline, then the rele-
vance for the proposed PVS metapattern for big
history is that chemical PVS dynamics preceded
and led into full on biological PVS dynamics.
Chemical evolution transited into biological evo-
lution, which from our distance in time, was a
major leap.

Should the era of chemical evolution be consid-
ered a separate dynamical realm?

This is an interesting, open question, worthy
of discussion. I do not expect it to be answerable
in an absolute way. Even so, I raise it now and
will return to it again later in the paper.

On one hand, if we use the start of a new form
of PVS as the definitive mark for a new dynamical

realm, then it might seem that the answer is
“yes.” This viewpoint should be considered.

On the other hand, I am inclined to a soft, al-
beit noncommittal, “no.” For one, in the chemical
wilderness of nature today we apparently do not
confirm protocells or autocatalytic loops clearly
on the path toward life. If this absence of evi-
dence continues, it would appear that the postu-
lated types of primordial chemical loops have dis-
appeared, perhaps as they long ago chemically
evolved and merged into the operations of the
cell of the Last Universal Common Ancestor at
the origin of life and biological evolution. Howev-
er, back-pedaling a bit, if we have not found the
wild protocells yet, we should be open to what
might be out there awaiting discovery (perhaps in
deep sea vents).

Another, related reason for my soft “no” is that
the two forms of PVS-dynamics in the scenario
sketched—chemical PVS leading to biological
PVS—are in some sense so continuous in time
that they might seem to be not independent in-
ventions of the PVS metapattern. Both chemical
and biological evolution involve selection upon
variants of propagating chemical patterns of im-
port-export systems (for a moment, biology con-
sidered as complex chemistry). Thus, the first
transitioned—how smoothly, it is unknown—
into the other.

[ think the case is much stronger when we
come to cultural evolution, for a new evolution-
ary dynamical realm that arises from an innova-
tive instantiation of PVS dynamics. To that we
turn next.

Cultural Evolution Is a Form of Evolutionary
Dynamics, Dual-tier with Both Individual
and Social PVS Dynamics

We find a real breakthrough in the manifesta-
tion of the PVS metapattern when we consider
cultural evolution. The innovation is substantial
enough to call the result a new dynamical realm.
I will show that the overall PVS dynamics of cul-
tural evolution is a system of both mental and
social operations that, therefore, couples two ti-
ers of specific (because to some degree separable)
PVS.
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The awareness of culture as evolutionary—
more than metaphorically so —goes deep in the
big history literature. As shown in Table 1, many
scholars explicitly call culture a form of evolu-
tion. Even those who do not use the word in the
table use the term at times in their writings. For
example, Christian (2018, 335) cites Alex Mesoudi,
one of the leaders in cultural evolution theory.
Spier sees teacups and large buildings created by
“adaptive radiations” within the “artificial com-
plexity” component of his third major type of
general complexity, that of culture (Spier 2015,
253).

I suggest that cultural evolution—and specifi-
cally as a new realization of the PVS metapat-
tern—should become (even) more prominent in
the big history literature. One advantage for up-
ping the focus is that this entangled power trio of
P-V-S can be studied by unraveling it into its sep-
arate players. There might be rich potential for
integrative scholarship here: How is cultural pos-
sibility space explored by variants at all scales of
culture from material objects to conceptual sys-
tems such as religion or science? How are cultur-
al patterns selected, by degrees—inadvertently,
individually, and collectively across multiple
scales of groups? What various mechanisms that
change over time propagate these patterns? What
about the conscious mind? Recent work is spot-
lighting the high fidelity, complex copying abili-
ties of humans and also their specific innovation
of teaching (Laland 2017; Buskes 2019; Tomasello
2019).

Using evidence from the anthropological liter-
ature, | have proposed a transition of combogene-
sis from animal social groups (level 9) to human
tribal metagroups (level 10; Q2C Ch. 13). This is
key: tribal metagroups (i.e., beginning with
hunter-gatherers in extended social organiza-
tions) were not just a larger group of primates but
consisted of local ‘post-primate’ groups net-
worked into a larger cultural sea of groups. The
metagroup is thus a new fundamental level of
combination and integration. Indeed, this new
level was so significant that it launched not just a
new level but a unique dynamical realm because
its ‘things’ possessed cultural evolutionary dy-
namics.

The new, extended and extendable social or-
ganizations depended on language and material
things such as tools, shelters, and symbolic mate-
rial artifacts. Language and material culture
served as mutually-reinforcing, interstitial bind-
ings among people, integrating local, smaller
groups into landscape-spanning, fuzzily-bounded
socio-cultural ‘things.’

A larger-scale social organization was one nec-
essary condition for the emergence of cumulative
cultural evolution (Tomasello 2019, 19). The larger
‘thing’ maintained itself broad enough to be self-
propagating. In this new level, people in a local
group could stay connected in the larger meta-
group to others who might be living on the other
side of a mountain or kilometers down the river.

That culture was evolutionary—in the sense
that at some point it had PVS-dynamics—is sup-
ported in detail by the many scholars cited earlier
(for a good overview, see Buskes 2013). Truly, cul-
tural PVS of some sort cannot be controversial.
Look around at restaurants as flowers beckoning
to potential pollinators from pedestrian throngs
along Bleecker Street in the Big Apple (not at the
moment, in April 2020, but hopefully again
soon). Cultural PVS dynamics are often brought
up with regard to information, but I like to point
to examples that more directly drive the point
home, such as restaurants or cars.

Many—Buskes and Tomasello have been cited
but there are many—use the term “cumulative”
culture (the apt metaphor of a cultural “ratchet”
is also popular). My only slightly new point along
these lines has been to place culture in sequence
as a new dynamical realm, worth formally defin-
ing in the entire grand sequence as realm number
three, and which began in a particularly innova-
tive fundamental level of the tribal metagroup
during the recursive process of combogenesis.
The key to the innovative quality of that level was
the explosive upscale of pattern-making powers
from the new form of PVS.

More specifically, I claim that the special, hu-
man form of cultural dynamics can be usefully
studied and positioned as dual-tier PVS (Q2C 177-
180). The two tiers are as follows:

Tier one: There is PVS in the minds of individ-
uals (more about this in a bit). Mental PVS has
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been recently noted in this journal (Stewart 2019;
Voros 2019).

Tier-two: There is social PVS, in the group de-
cision-making systems that began at least by the
time of the extended societies of hunter-
gatherers, the exemplars for the original meta-
group origination. This social PVS is largely oper-
ational within the daily groups. Relevant to his
emphasis on “collective learning,” Christian (2018:
178) points to contacts and thus vital networks
among neighboring groups. There is even evi-
dence that Neanderthals had occasional multi-
band gatherings (Hayden 2012) as crucial to their
culture. Indeed, I envision the invention of the
active use of the word “we” as some sort of
threshold. See, for example, the focal importance
of “we-intentionality” of John Searle (Plotkin
2003) or the unique human capacity during a
child’s development to progress from joint inten-
tionality to collective intentionality (Tomasello
2019).

Putting these two tiers together—and they
likely coevolved in early cultural evolution—
produced cultural systems that enabled a
‘Rolstonian’ third ‘big bang.” The dual-tier cultur-
al systems opened up vast new types of possibility
spaces and allowed newly generated cultural pat-
terns to undergo expansions and progressions.

Learning as PVS Dynamics in Cultural Evolution

Learning has much been emphasized in big
history literature as key to the human realm, and
for many good reasons. What I would like to sug-
gest here is we might try and merge big history’s
emphasis on learning to an equal emphasis on
dual-tier PVS dynamics in cultural evolution. We
should explore what learning and dual-tier PVS
might have to do with each other. I think it is a
very close relationship.

Spier (2015, 141) sees the correspondence be-
tween biological evolution and human history
close enough to call “both . . . driven by learning
processes.” One can therefore surmise that learn-
ing contains PVS dynamics. I mean that as a
strong statement. | would guess that, ultimately,
learning is likely the larger set of phenomena. If
so, it would be interesting to distinguish the PVS
parts of learning (of various kinds) from the non-

PVS parts. Perhaps, as Christian’s system of col-
lective learning (2018) includes both decision-
making (which clearly is PVS) and modeling, this
would make learning larger than the PVS portion
of learning. One’s models improve as well, and
thus are progressively created from a PVS process
that likely has both cognitive and social compo-
nents. If an anatomization of cultural evolution
could be figured out, a general analysis of the role
of learning in big history might benefit.

For example, scholars noted above cite teach-
ing as a major innovation that helped forge hu-
manity in a step from a more basic social learning
like that possessed by fission-fusion animal social
groups. If the scholars are right, then teaching
would be one large innovation of the P
(propagation) function of cultural evolution’s
overall PVS. Laland (2017) notes how culture re-
quires, above all, the primary ability to employ
cultural mechanisms for propagation. Teaching is
also a new form of selection in its complex, per-
sonal evaluations.

Once Invented, the Continuation of Cultural
Evolutionary Dynamics in the Grand Sequence

From a perspective on big history, we can see a
metapattern repeated: a major new form of PVS
dynamics came in with culture, and culture was
linked to the form.

Similar to the way that the PVS of biology con-
tinued into the biological levels of the grand se-
quence, the dual-tier, cognitive-social PVS of cul-
ture continued into subsequent cultural levels.
Once started, cognitive PVS systems of internal
“testing” of ideas and scenarios and decision-
making were always there and linked to evolving,
social forms of decision-making, scenario-
building, and attempts at persuasion and influ-
ence, to note just a few forms of social PVS availa-
ble.

Once started, the overall, combined, dual-tier
PVS of culture continued into innovations and
complexifications (inexorable from our retrospec-
tive perspective?). A new fundamental level with-
in the dynamical realm of culture came about
when the metagroup structure of level 10 incor-
porated plants and animals into the human cul-
tural system, leading to level 11 of agrovillages.
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Then came level 12 of geopolitical states, in which
the main innovation was the discovery of how to
do socio-cultural political combogenesis with
takeover and incorporation by various power
games, enabled by the innovation of the extenda-
ble bureaucracy (Q2C, 137ff.). All these advance-
ments required minds with cognitive PVS dynam-
ics and social PVS operations for making group
decisions and incorporating changes that
emerged as trials involving at various scales lan-
guage and material culture.

From Animal Cognition to Human Dual-tier
PVS and a Full-on Cultural Dynamical Realm

Given that biological evolution was in place
with its inadvertent PVS, then PVS as a metapat-
tern could potentially be found by biological evo-
lution, if the pattern forming properties of a PVS
system was advantageous. In other words, the
pattern or process of PVS could be discovered
and established within an organism as an adapta-
tion. One well known example is the adaptive im-
mune system possessed by most vertebrates
(Czisko 1995).

How did the transition to the major innova-
tion of cultural evolution occur? My proposal will
be limited to showing the involvement of a bio-
logical type of PVS dynamics as an adaptation
prior to the PVS dynamics of cultural evolution
(Q2C, 176ft.). The specific claim is that animal
cognitive PVS led to the more complex PVS of
human mind, a key partner of the dual-tier PVS-
system that also included an explicit social-PVS
for full-on cultural evolution.

Here is where learning as a PVS system comes
in again. Learning is a tricky concept and, in
some interpretations, could even be applied to
behavioral changes of a bacterium (LeDoux 2019).
Pertinent to our seeking for PVS as an evolved
adaptation directly relevant to human evolution,
the neuroscientist Joseph LeDoux also emphasiz-
es how crucial was the step of animal evolution
that enabled more complex trial-and-error learn-
ing as an adaptation (specifically, Thorndikian
learning). In animal evolution, this type of learn-
ing was a cognitive advance from one-shot, sim-
ple conditioned learning, which can happen, for
example, in threat-response conditioning.

In the way LeDoux sees this transition, simple
trial and error behavior was supplemented by
mental modeling in some mammals. Then pri-
mates developed forms of cognitive deliberation
to simulate mentally their trial-and-error experi-
ments and avoid some of the risks of harm or
even death always present in actual tests of be-
havior. Another leap occurred in humans with
language and especially syntax and hierarchical
reasoning (personal communication). The ques-
tion of consciousness, or its gradual evolution, is
of course open and controversial.

Trial-and-error animal learning, therefore, is a
PVS system that shapes relatively sophisticated
behavior from successful experience (and from
failure, which can induce behavioral extinction or
a switch in behavior). The idea described is that
the animal brain of sufficient complexity has
some sort of PVS cognitive ‘metabolism.” Let us
call it animal PVS-learning. These cognitive oper-
ations are useful to an animal’s life.

Once evolved, the basic operation of animal
cognitive PVS could be further sculpted and com-
plexified by biological evolution. As described,
the PVS capacity of animal learning, as a useful
adaptation, could progress in a ratchet into more
and more powerful mental PVS-systems to ad-
vanced, multi-layered human PVS in the brain-
mind. Somewhere back in time, in our ancestral
lineage, culture emerged from abilities that ever
more advanced PVS-learning enabled.

The importance of an innovation in animal
learning is consistent with Henriques and col-
leagues’ (2019) proposal that animal cognition is a
landmark new “dimension,” because it involved a
“behavioral selection” feedback loop that “builds
mental complexity” from “variation, selection,
and retention.” Their proposal for this new di-
mension will be revisited toward the end of this
paper.

It seems reasonable that this cognitive PVS of
animals (again, of a certain complexity) grew in
potential and operational power during the gene-
sis of cultural humans along with social abilities,
as noted above. These changes in the mental and
social capabilities would have at first both been
linked closely to biological evolution but then
more and more were running on their own, cou-

Journal of Big History, Volume 1V, Number 3



44 Volk, Metapatterns, 2020

pled in special cultural evolutionary dynamics
(Boyd and Richerson 198s). Specifically, the hu-
man mind became capable of imaginative pro-
spection. We even make individual, whole-life
choices or selection, from ancients deciding to go
on a vision quest, to moderns making career
plans.

John Stewart nails it: (2019, 142) cognitively, an
“evolutionary process was internalized within the
minds of humans.” Stewart also notes the often-
cited words of Karl Popper, as this capability
“permits our hypotheses to die in our stead.” Sim-
ilarly, Rolston discusses the importance of
“ideational variation” (2010, 98) in the cultural
big bang.

It is important to state that the individual’s
mental PVS was most likely not an inadvertent
byproduct. In this way, the animal cognitive PVS
is thus unlike the overall process of biological
evolution’s PVS, which at its start was an inad-
vertent consequence of the metabolic import and
export fluxes of the cell. The difference is that an-
imal cognitive PVS evolved within the animal as a
biological adaptation with advantages for the ani-
mal.

In my view, to repeat, in the progress to hu-
mans from animal cognitive PVS (say, of the level
of chimps or bonobos), the cognitive PVS cooper-
ated with and was coupled to changes that led to
human social structures, in particular the meta-
group systems that enabled culture. Thus, we
need to bring in the social and some significant
innovation of social PVS dynamics. This is con-
sistent with the views of numerous theorists,
such as Tomasello (2019).

How do the human tiers of cognitive and social
PVS connect? Details are beyond the scope of this
paper and my mind. Specifics are easily seen to be
truly entangled and complex. For example, one’s
own thought processes are subjects of discussion
by others, even groups of others, who then influ-
ence the individual via training with encourage-
ment and its opposite. We would have to consid-
er here all the complexity that social networks
have as control systems for propagating culture
as individuals enter and leave through births and
deaths. The cultural anthropologist Christopher
Boehm (2012, 354) has described an ancient era in

which bands had “fierce egalitarianism” (based on
hunter-gatherer data), which they maintained by
group discussions and decisions, for example,
about how to handle a problem individual.

Today humans possess both internal complex
decision-making processes that range in their de-
gree of complexity. For example, decision-making
modalities divide into fast and slow mental sys-
tems (Kahneman 2011). More generally, we weigh
options and juggle possibilities in an inner cogni-
tive possibility space, filled with yeses and nos,
and these decisions are connected to intricate de-
mands and nuances of support and rejection from
others, and those ‘others’ can be groups in both
real and even imagined social spaces (Luhmann
2012).

This is all generally consistent with Christian’s
discussion of the importance of collective learn-
ing (2018) in the emergence of culture. My spe-
cific emphasis here is on the PVS metapattern,
and the repeated manifestation of it as a principle
in big history, for the dynamical realms of biology
and culture, because of that metapattern’s power
in exploring possibility space and bringing in the
real from the unmanifest. Discoveries and synthe-
ses are gradually filling in the specifics of the still
greatly mysterious transition from biology to cul-
ture (Tomasello 2019; Laland 2017; many others),
so my broad-brush answer is therefore limited to
a perspective that uses the PVS metapattern as a
principle to propose large-grain structures in that
remarkable emergence.

The transition would have been fuzzy in time,
of course. I do not see how it would be pinned
down precisely, but we can see its brush strokes
when far enough away, sometime from the emer-
gence of hominids to the Upper Paleolithic. My
personal review of the literature (Q2C u5-u7y)
would place the transition by or in the Middle
Paleolithic (also, Mesolithic, or Old Stone Age, a
term used for the same period in African paleoar-
cheology).

Parallels from Using the Metapattern of PVS
Dynamics as a Logical Principle That Is In-
vented Multiple Times and When Modified
Radically Enough Creates Particularly Conse-
quential Thresholds
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We now can synthesize the main points above
to show several parallels between the emergence
of the two great evolutionary realms of biology
and culture.

The singular major parallel has been noted
well enough: these two realms deserve to be
called “evolutionary” because they each initiated
a new form of PVS that facilitated multiple subse-
quent fundamental levels of combogenesis. The
respective families of levels in biology and culture
all share realm-unique, core operations of their
respective forms of PVS. I will assume that this
point has been made adequately so that a reader
at least knows what I am putting forward for
evaluation.

A second parallel occurred in the ways that the
base levels of the two evolutionary realms, with
their realm-forming PVS innovations, were
formed from earlier, transitional PVS dynamics
born in the advanced levels of the previous realm.
This parallel took place in the way that the transi-
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tions into the realms of biology and then culture
used transfers and then further changes of a prior
PVS-system that continued ‘up’ from the terminal
levels of the respective previous dynamical
realms. (To be clear, by “terminal” I mean only
patterns within a realm that had innovations that
we can see led directly into a next realm. The ter-
minal levels were thus launch pads, not dead-end
terminations).

[ will elaborate on the two parts of this second
parallel:

First, the emergence of life: Within the realm
of physical laws, molecules (level 5, see Figure 1)
were able to complexify into autocatalytic loops
of chemical reactions with chemical PVS dynam-
ics. This type complex chemistry with dynamic-
kinetic stability (DKS) was capable of exploring
molecule-space in an era of chemical evolution,
which led into the profound shift to the origin of
life (level 6) and the start of the dynamical realm
of biological evolution. See Figure 3.

biological evolution
LEGEND
This symbol shows m
sites disussed: 3 cultural evolution
of the metapattern
of PVS dynamics (general m _.’
evolutionary dynamics) . .
chemical cognitive
evolution PVS (animals) T
base level base|level A base |level
1st realm 2n

d [realm
[C2l-Bl{4>{5]-6 J->{7]>{8]

]
0 N
\)c\e((i\co\) ,oxO

8)
X

oc S .
P 08
o

* Physics and chemistry ongoing

* Biological evolution ONQOING  we— . . .

¢ Cultural =——> ...
evolution ongoing

-- From levels 1 to 12, across 3 dynamical realms: Grand Sequence of Combogenesis ---

Figure 3. This shows the locations of the instantiations of PVS
dynamics discussed in the paper. The two large boxes of the icon
(see legend above) show the locations of the respective starts of
biological and cultural evolutionary dynamics. The two smaller
boxes of the icon show the locations of the evolutionary dynam-
ics of chemical evolution in the realm of physical law and animal
cognitive learning in the realm of biological evolution. The letter
“A” is placed to indicate biological evolutionary feedbacks be-
tween animal cognitive PVS and animal social groups. The start

of cultural evolution took the animal cognitive PVS and ad-
vanced it into the human mind’s capability for simulation and
decision-making, and also included social decision-making, as
described in the text, and thus the direct link from animal social
groups (with very weak group decision-making, certainly noth-
ing linguistic) and human tribal metagroups, i.e., groups of
groups, and on the path of combogenesis from animal groups to
human groups of groups.
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Second: the emergence of culture: Within the
realm of biological evolution, animals (level 8, see
Figure 1) were able to evolve cognitive PVS
“learning” dynamics as adaptations that en-
hanced their lives. Types of animals in more com-
plex social groups (level 9) were able to evolve
into self-aware humans with their more sophisti-
cated cognitive PVS systems, living in human
tribal metagroups, or groups of groups (level 10),
with language and material culture binding the
crucially networked local groups within the much
larger metagroup of a cultural millieu. Thus, the
animal mind with cognitive-PVS became complex
human mental PVS and this co-evolved with the
special, new social PVS systems for cultural trans-
mission and deliberative group decision-making
that came into being. Together, the coupled cog-
nitive and social PVSes generated the overall dual
-tier PVS of cultural evolution. See figure 3.

Thus ‘advanced’ systems in both the realms of
physical laws and biological evolution developed
a kind of evolutionary dynamic that was still
within their realms but then was also able to
transition into more radically new forms of evolu-
tionary dynamics. These new dynamics, respec-
tively, and extraordinarily potent at exploring
possibility space, started the evolutionary realms
of biology and culture.

A Summary of These Parallels as Relevant to Big
History

We can now utilize the metapattern of PVS
dynamics to create a grand sequence for big his-
tory, with the main plot line following sequential
instantiations of the metapattern:

The dynamical realm of physical law began
with the fundamental particles of physics, initiat-
ing what became a nested climb via serial events
of combogenesis toward more complex types of
things, until populations of one of those types,
namely the molecules, were able to enter into
chemical evolutionary dynamics, which then
transitioned (how is still quite mysterious) into
the origin of life and biological evolutionary dy-
namics. In that dynamical realm of biological
evolution, biological PVS-dynamics continued to
produce new patterns, including serial events of
combogenesis, until animal cognition was able to

obtain a degree of learning complex enough to be
called a cognitive PVS dynamics. This continued
to evolve in animals within the context of certain
animal social groups until, in an important tran-
sition of combogenesis, language and material
culture could connect groups into groups of
groups, or metagroups of humans. In this dynam-
ical realm of cultural evolution, those metagroups
contained dual-tier cultural evolutionary dynam-
ics: individual cognitive PVS coupled to a com-
plex social PVS. Subsequent serial events of com-
bogenesis led to the next fundamental levels of
agrovillages and geopolitical states, all within the
realm of cultural evolution.

It is, therefore, possible both to frame and also
further analyze important steps in big history us-
ing PVS as a core principle of generalized evolu-
tionary dynamics, both to distinguish and to a
large extent define three dynamical realms and
also to better understand high-level types of
modes of pattern-formation from possibility spaces.

The Number of Realms, Orders, Dimensions

The view in this paper supports a threefold arc
of big history, defined by two major innovations
in PVS dynamics: biology and culture. However,
others have made cases for more than three main
stages. [ will discuss two of these alternatives.

First, Lawrence Cahoone has proposed five
“orders of nature” (Cahoone 2013). They are the
physical, the material, the biological, the mental,
and the cultural. I cannot do justice to his
thought-provoking, book-length treatment in a
few sentences and, therefore, will limit my re-
marks to the several most relevant.

Cahoone develops an ordering of “increasing
complexity,” one that distinguishes a “small set
[five] of wide strata with properties distinctive
enough to be the objects of differing sciences ar-
ranged in a hierarchy of dependence and com-
plexity.”

Below, I will return to Cahoone’s order of the
mental (“activities of certain neurologically com-
plex animals species”). For now, let us note that
his physical and material orders would together
fall under the single, physical column (“Dyn.
realm 1”) of Table 1, or what I call the dynamical
realm of physical law. More detail on these two of
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Cahoone’s orders that should be compared to the
single stage of Table 1’s other scholars is not pos-
sible here.

Second, and recently in this journal, Greg Hen-
riques and colleagues (2019) in a highly relevant
paper reviewed Henriques’ prior work on four
“dimensions of existence”: Matter, Life, Mind and
Culture. Their goal was to compare and contrast
the four dimensions of this “Tree of Knowledge
System” (ToK) to David Christian’s eight thresh-
olds. Their dimension of Matter corresponds to
the column of “Dyn. realm 1” of Table 1. Their di-
mension of Culture corresponds to the column of
“Dyn. realm 3” of Table 1. So far, so consistent,
but what about their other two dimensions,
namely, of Life and Mind?

In the ToK, the dimensions of Life and Mind
are closely equivalent to Cahoone’s two orders of
the biological and the mental. As described,
ToK’s dimension of Mind began with animals
with complex enough brains. Furthermore, the
“brain and neural networks are to an animal what
DNA and genes are to a cell: a centralized, infor-
mation relay and storage system.” Indeed, follow-
ing ToK’s dimension of Matter, the dimensions of
Life, Mind, and Culture are all analyzed to
“emerge as a function of different semiotic or in-
formation processing systems” (Henriques et al.,
2019: quotes from pages 11 and 1, respectively).

Though this emphasis on innovations of infor-
mation processing as main criteria that defined
new dimensions sounds quite different from my
proposal for defining new dynamical realms by
major innovations in PVS dynamics, the pro-
posals are quite similar in many aspects. Specifi-
cally, Henriques and colleagues make specific
points that the new dimensions of information
processing all have new kinds of feedback loops
of “variation, selection, and retention” that pro-
duce the various subtypes of complexity within
each respective dimension. Thus, after ‘my’ realm
of physical laws (their Matter), Henriques and
colleagues basically define subsequent “joint
points” (i.e., major transitions) into the emer-
gence of new dimensions by new PVS-dynamical
cycles of causation.

Here a key and worthwhile future conversation
might involve the placement of animal cognition.

In my proposed system of combogenesis and the
grand sequence, the cognitive-PVS of animals (as
described above) is not a separate dynamical
realm but within the realm of biological evolu-
tion. I am going to leave this discussion hanging
with that point. I need to contemplate the differ-
ence in more detail, hopefully in another paper.
Indeed, the five “orders” of Cahoone and the four
“dimensions” of ToK are both models worthy of
further consideration.

Outstanding Issues, Concluding Remarks

[ would be pleased to see the ideas developed
here discussed and debated. I have made a case
for three dynamical realms, which closely map to
the threefold arcs of other models (Table 1). The
key here has been to propose major innovations
in the sequential addition of PVS dynamics, first
with biology and then with culture, as defining
characteristics of new dynamical realms.

I have noted that all models of others in this
paper have given some nod to something similar
going on in the operations of biology and culture.
The metapattern of PVS dynamics is what I have
tried to bring forward as an explicit, foundational
principle for big history and for the drawing of
patterns out from possibility spaces into reality
spaces.

Thus, I suggest that to move ahead with the
scholarly field of big history, we should consider
PVS as a repeating principle—a metapattern—
that is powerful and thus momentous. PVS dy-
namics opens up ways of exploring possibility
spaces and gaining actual patterns that can un-
dergo further thresholds or, in my terms, events
of combogenesis.

The metapattern of PVS dynamics, thus, would
join other proposed principles, such as Goldilocks
gradients, energy fluxes, types of complexity, and,
potentially, information (if carefully defined for
broader applications). Future progress should
continue making connections among principles
relevant to big history. In addition, my proposal
leaves open a number of other avenues of inquiry
that seem to me ready for and worthy of further
development. [ will briefly discuss several.
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What Is This Kind of Logic That Uses Meta-
patterns such as PVS Dynamics?

I am perplexed by this issue. What is the epis-
temological basis for principles of big history that
evoke words and diagrams but not necessarily
math? For example, the principle of PVS dynam-
ics cuts across biology and culture. Even more
cross-cutting is Christian’s metapattern of
“pattern itself.” Similarly, Spier works with
“building blocks, connections, and sequences.”
Are we dealing with a science (or study) of all
pattern? A scholarship-based ontology? A patter-
nology?

Spier clearly sees the issue. He asks, “how
would we rate the different aspects [of things we
want to connect] and which equations would we
use?” He concludes, “for the time being, we have
to rely on qualitative, rather than subjective
statements of how to assess all the levels of com-
plexity in the known universe” (Spier 2015, 50).

Stuart Kauffman (2019) sees the issue, too.
Evolution, even though quantifiable in equations
when put in terms of populations of competing
degrees of fitness, produces a logic of patterning
that goes beyond math. Key is the emergence in
biology of “function.” One is never (at least not
yet) going to mathematize all possible functions
that a new biological adaptation is capable of
evolving into during the subsequent course of
evolution.

Similarly, consider the work of the former
president of the International Society for Systems
Science, Len Troncale, and the systems theorist
George Mobus. They focus on logical concepts
such as, respectively, integration-diversification
cycles, and an ontology of system properties (see
note 3). The point is that there is significant pro-
gress using techniques that are not math-based.
In the scholarship of big history itself, the Goldi-
locks gradient is a repeating principle expressed
in verbal logic, not requiring math to explain, and
perhaps not easily made into math in all cases. I
make these remarks and point to just a few others
who weigh in on this issue of the type of logic. I
personally would like to see more work on these
ideas.

Use of the Term “Evolution”

This is another issue I would like to see debat-
ed. Look how many scholars in Table 1 use the
term evolution not just for biology and culture,
but for their prebiological realm 1. Many even call
the entire flow of big history “cosmic evolution”
or “universal evolution.”

On one hand, I am fine with the use of the
term “cosmic evolution.” I know (or think I
know) what the speaker is referring to: the whole
shebang, the cosmic promenade, pageant, or cav-
alcade from quarks to culture. For example, John
Smart (e.g., Ref) has developed a ‘big history’ con-
cept of the “evo-devo universe.” His concept syn-
thesizes both the processes of evolution and de-
velopment to refer to cosmic evolution and its
repeating patterns across scales. Space does not
allow me to discuss this interesting model in
more detail here.

On the other hand, I am less than sanguine
about dubbing the whole shebang of time as an
“evolution.” Yes, the general dynamics of both
biology and culture is indeed worth terming
“evolutionary” (with care, to distinguish things
subject to direct evolution from those that are
merely affected by the directly evolving things;
ecosystems, for example, do not evolve according
to my preferred usage). However, the metapat-
tern of PVS dynamics in biology and culture is
something quite different from how patterns
change in the physical cosmos.

Though many astronomers refer to the
‘evolution’ of stars and galaxies, their usage of the
term is loose, referring to directional change.
They are not doing big history, nor stating that
stars and galaxies have PVS in the same deep way
that is shared by biology and culture. Joseph Vo-
ros (2019, 63-64) notes two camps that are using
the term “cosmic evolution” (for the non-
biological physical cosmos versus the entire
promenade from quarks to culture). His issue is
different from the one I am raising, but I com-
mend him for acknowledging variants, or at least
preferences, in using the term evolution in the
context of big history.

On yet another hand, some have informally
pointed out to me there is a kind of variation in
atomic nuclei as they are forged in stars, and also
a kind of selection as certain nuclei stabilize in
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islands of minimizations of energy potential.
Thus, from this viewpoint there can be argued to
exist some sort of selection dynamics even in the
nonbiological cosmos.

Even so, I will say, that if we use “evolution”
for everything from quarks to culture, then we
need a distinct term for what is going on in biolo-
gy and culture that is shared between them and
also distinctly different from what is going on
with galaxies, stars, and planets. I thus leave the
use of the word “evolution” as a hanging issue.

Three Main Contexts for the Things in the
Nested Build-up of the Grand Sequence

In the diagrams presented by Voros (2019) for
“evolution” of the physical, biological, and cultur-
al stages, connections between macro and micro
scales are prominent for all three of the stages.
Similarly, Christian (2018) and Spier (2015) weave
back and forth between micro and macro as they
discuss changes in their types of complexity.

What [ propose here is that we might aim to
formalize a relationship between the micro and
macro scales at the three dynamical realms. For
this, I follow the inspiration provided by Voros,
as noted, and also by Cahoone (2013), who bor-
rowed the word “causal thicket” from the philoso-
pher of biology William Wimsatt (1994). Systems
of change do so within causal thickets of context
initiated with the start of the major “orders.”

For example, at the Big Bang a cosmos started.
Within that causal thicket we had the internal,
nested build-up of levels of combogenesis from
fundamental particles to molecules, as well as a
myriad of types of meso- and macro-scale things,
such as (and not in temporal order) planets, gal-
axies, stars, nebulae, gases, layers of the Earth,
mountains, and oceans. We might say that the
changes within the realm of physical laws took
place within a largest surrounding context, or
causal thicket, of a “cosmosphere.”

In my view, then, Earth’s biosphere began with
the first prokaryotic cells that required inputs of
nutrients and exports of wastes (Volk 1998). Liv-
ing things in the biosphere’s interconnected sys-
tem of atmosphere, ocean, soil, and life do re-
quire the sun coming downward through that
great “sphere’s” upper boundary, and also require

the volcanic gases that ascend upward through its
lower boundary. But the biosphere is the material
container or cauldron for the changes that take
place within and across communities, popula-
tions, ecosystems, food webs—namely, multiple
types of micro-, meso-, and macro-things that
require biology for their creation (but not only
biology), and which have occurred and altered
during the evolution of life for nearly four billion
years. We might say that the changes within the
dynamical realm of biological evolution took
place within a largest context, or causal thicket,
of the “biosphere.”

For the main context for my proposed third
dynamical realm of cultural evolution, we frankly
need a word. By the middle or upper Paleolithic
(and perhaps earlier), people would have encoun-
tered and consciously noted traces of others out-
side one’s specific tribal metagroup. Think of
trodden paths, former campsites of fires with are-
as of debris where took place food preparation or
flint knapping and the cave art beheld long after
the creators became ancestors. This cultural con-
tainer is contiguous with the biosphere, but it got
specially shaped and folded together as a sur-
rounding matrix of ongoing things of globally
connected cultural evolution (albeit incredibly
sparse at the start). This matrix continued up-
ward in time into and through the things of agri-
culture and upward to today’s technological sys-
tems with their massive impacts to an era of the
“anthropocene.”

What about a word for this big, planetary cul-
ture-affected context, which started with hu-
mans, their languages, and their artifacts? An-
throposphere? Culturosphere? Noosphere? Is
noosphere too limited to the mental? Some might
like “technosphere.” To me, that also is too lim-
ited for this purpose. Planetary civilome? For the
moment, I like civisphere.

In summary, this proposal is that the start of
each dynamical realm also started a super-sphere
(or super crucible, super context, super causal
thicket) within which the myriad things of a giv-
en realm were formed and are forming, guided by
the dynamics of the respective realms. (Things
across the realms do interact with each other, of
course.) All super-spheres have multiple scales of
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things within them. I offer this proposal as open
to discussion. Refining these ideas might give us
an ability to cross-compare patterns at various
meso-scales within the dynamical realms.

Using Principles of Big History to Help Us
Think about Challenges Faced by Humanity
Today

Much of the impetus for those who are work-
ing toward principles of big history comes from
the fact that principles can help us clarify, frame,
and hopefully propose solutions or new analytical
perspectives for global challenges taking place
and looming large. I believe that the elucidation
and potential application of grand principles is
worth our attention.

One can cite almost all those referenced in this
paper as examples of scholars connecting big his-
tory with the ongoing challenges; space does not
allow more detail here. I will suggest that the
metapattern of PVS dynamics has a role to play in
this endeavor. Specifically, human today are cre-
ating a new form of PVS dynamics, in the Al evo-
lutionary systems (deep learning, algorithms that
get refined to sell us stuff or surveil us, to im-
prove traffic flows, etc.). Might these new PVS
dynamics be one indication that a new level of
combogenesis is starting to operate with humani-
ty at the planetary scale? That would be level 13 of
my proposed grand sequence. Could these new
PVS dynamics indicate a new dynamical realm,
which would be a fourth part of the overall big
history arc (Q2C Epilogue)?

The new, eternalized PVS of technical and Al
systems as decision-making new ‘things’ is a gen-
eral concern, as well as possible helpmate for hu-
manity. I personally see these new PVS systems as
a definite concern for the future integrity of hu-
man nature, a concern that is not being discussed
nearly enough in our current traditions and insti-
tutions of dual-tier PVS cultural dynamics. These
new PVS systems are (so far) external to the hu-
man body, and different from traditional technol-
ogies, which were mostly under the control of in-
dividual cognitive and social PVS of the dual-tier
decision-making processes of cultural evolution-
ary dynamics. Might we be adding another tier of

PVS dynamics to cultural evolution, and, if so,
what is that shaping for us as time moves ahead?

Concluding Remarks

To be interested in all things—the big bang,
stars, galaxies, planets, the first cells, animals,
trees, human hunter-gatherer bands, the ancient
civilizations—is to be interested in general pat-
tern generation. To participate in this scholarly
field, one integrates past the boundaries of disci-
plinary fields and considers how pattern-making
operates over the entire quarks-to-culture caval-
cade.

According to the analysis here, biological evo-
lutionary dynamics emerged (or developed) from
a dynamical realm of physical laws that had, at
the level of molecules, an advanced kind of com-
plexity with chemical evolutionary dynamics.
Within those biological evolutionary dynamics
developed animal cognitive evolutionary dynam-
ics. That adaptation was able to complexify with-
in the context of animal social systems, eventual-
ly leading to culture-embedded humans in ex-
pandable metagroups with cultural evolutionary
dynamics. Thus, a second major type of realm-
forming evolution dynamics came from the first
(culture from biology). The proposal in this paper
is that this threefold division—of physical laws,
biological evolution, and cultural evolution—
makes sense because we are able to define transi-
tions in pattern-making processes that came from
new forms of PVS-dynamics in biology and cul-
ture. The metapattern of general evolutionary dy-
namics manifested at various points of the cosmic
cavalcade and thus can both define and tie to-
gether major features of the threefold arc of big
history.
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Endnotes

"I personally regard this as a significant sen-
tence in the BH literature. My own, sympatico
viewpoint: “What if we were to truly embrace
everything in a study of everything? Then, would
the phenomena being studied involve pattern
itself? I think so. Everything that can be studied
has pattern, from atoms to societies.” (Volk, 2017:
9)

*I do think a new level 13 of the planetary
scale as a combogenesis of nations might be a-
birthing (Q2C Epilogue). This is similar to the
concerns of other big historians in their positing
of a new threshold happening right now, and the
fact that we can learn from previous “successes”
of pattern creation, to seek principles to help for-
mulate this new level.

> After Q2C was published, I became aware of
intriguing overlaps with concepts developed by
systems theorists Len Troncale (“concrescence,”
Unbroken Sequence of Systems’ Origins) and
George Mobus (“ontogenesis”). Their models are
more general than mine, for they include, for ex-
ample, stars. Without denying any importance of
stars in forming the pathway to human emer-
gence, for the logical purposes I pursued, I lim-
ited the “grand sequence” to a nested build-up
that progresses strictly from small to large, as I
developed a case for what each new level had
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that could produce to the next. For complemen-
tarity in what is happening in the field of systems
theory, both these researchers are worth looking
into. See Troncale (lentroncale.com, or https://
vimeo.com/363045415) and Mobus (2015).

*T noted (Q2C, 228) terms used by others for
“possibility space,” such as “design hyperspace,”

“adjacent  possible,” “design space,” and
“nonmanifest order.” Stewart (2019) uses
“possibility space.” Renn (2020) uses “horizon of
possibilities.”

A word about my preferred term,

“propagation,” rather than the term “inheritance”
that many (but not all) use. I can see the ad-
vantage to “inheritance,” with ideas being trans-
mitted horizontally and vertically, like DNA. I al-
so would insist that we use a term that easily in-
cludes material artifacts. This follows archeolo-
gy’s focus on material culture as an integral part
of culture. Cars are propagated. (OK, they do not
self-propagate, but humans propagate those ma-
terial patterns.) I do see that inheritance could be
stretched to fit. I've wrestled with the issue quite
a bit, and obviously it depends on personal com-
fort in interpretation of the meaning and applica-
tion of words. In the end, I personally think the
word propagation is better because inheritance is
more likely to keep one’s mind overly (in my
opinion) attached to thinking that cultural evolu-
tion is mostly about informational pattern trans-
fer among humans. Instead, I would side with
Renn (2020), who sees material culture as exert-
ing a degree of regulatory control (by its pattern
transfer) on humans, so there is mutual feedback,
which also closely follows the concept of
“entanglement” between humans and things by
Hodder (2012).
® We see actions of cultural PVS in dynamics
of cars as a system of change over time: design-
ers play with options in their minds for new
models (mental, cognitive PVS). The social
comes into play as well. Plans are passed up and
down the corporate hierarchy. Eventually, new
heavy metal realities are produced. They are
then chosen and driven by the public. The hopes
from the designers and company are for success,
but that is not guaranteed. The market adds an-
other layer of the selective (S) sub-process. Suc-

cessful models can be iterated in greater quanti-
ties of near clones, or modified to form lineages,
as exponential propagation of both models and
lineages of models is possible. Extinctions
abound, too. At many scales the various forms of
individual cognitive and social PVS are coupled.
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Cyborgization is a hot topic these days. This is an intriguing process that is the subject of
many futuristic novels and which at the same time takes place right before our eyes. In
the present article we discuss the development of cyborgization, its place in Big History,
its background and future directions, as well as the problems and risks of this interesting
process. The authors are concerned about the question of whether the time will come

when a person will mainly or completely consist not of biological, but of artificial materi-

al. The article also touches upon other problems and risks associated with future scien-
tific and technological progress.

Introduction: Cyborgization in Big History
The process of cyborgization can be consid-
ered as part of the technological evolution. On
the whole, all human history, especially the last
few centuries, is the history of the triumph of sci-
ence and technology. Since the advent of Homo
sapiens, people have been tied to technology
(given the popular idea that labor transformed
apes into humans, while the labor consisted pri-
marily in the “production” of stone tools). As a
result, mankind, the creator of technology, be-
comes increasingly dependent upon it (L. Grinin
and A. Grinin 2015, 2016). Today, technology
serves almost every aspect of our lives, but in the
near future, more serious transformations are
possible when complex mechanisms and technol-
ogies can merge with the human body and mind.
Cyborgization is the process of replacing parts
of the human body with cybernetic implants. To
some extent, this process began a long time ago.
The earliest evidence of prosthetics is recorded in
Ancient Egypt. Researchers have discovered a
prosthetic big toe made of wood and leather in

Cairo, dating from between 950 and 710 BC
(Finch et al. 2012). Another oldest recovered pros-
thesis was found in a tomb in Capua (Italy) in
1858, dated from the Samnite wars in 300 BC. It
was made of copper and wood (Bennett Wilson
1964). In the Middle Ages, prostheses of iron were
made by armorers for knights who had lost limbs
in battles (Sellegren 1982). A famous example is
the prosthetic arm of the German Imperial
Knight, mercenary, and poet Gotz von Berliching-
en, made at the beginning of the 16™ century,
which had a complex mechanism for that time
(Goethe n.d.).

Progress in the field of artificial body parts has
become so significant that almost every one of us
today is a bit of a cyborg. Without a doubt, most
people on the planet have either false nails or ar-
tificial teeth or glasses or contact lenses. The FDA
estimated that 324,200 people had received coch-
lear implants worldwide (Technavio 2016). In
2016 the Ear Foundation in the United Kingdom
estimated the number of cochlear implant recipi-
ents in the world to be about 600,000 (The Ear
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Foundation 2017). Artificial heart (DeVries et al.
1984), kidney, liver, pancreas (Stamatialis et al.
2008), bionic eyes (Boyle et al. 2003), bionic limbs
(Farina and Aszmann 2014) and many more are
reality now.

Unfortunately, although cyborgization is ac-
tively developing, there are not many theoretical
concepts that shed light on the origin and trends
of this process. Among the popular ones are
transhumanism, whose fundamental ideas were
first put forward in 1923 by the British geneticist ].
B. S. Haldane (Haldane 1924; Huxley 2015), and
the singularity by Ray Kurzweil (2010).

We suppose that the origin and trends of cy-
borgization can be well understood within the
framework of Big History. Cyborgization is an im-
portant milestone in Big History. It is the inter-
section of the human (or Upper Paleolithic) revo-
lution and a new “post-human” revolution whose
consequences are not yet clear in many respects,
but which will obviously start the era of an inten-
sive impact on the human body. We see the ori-
gins of cyborgization in collective learning, which
is the sixth threshold of Big History. “Collective
learning” is a term adopted by David Christian
(Christian 2012, 2018). It is a sufficiently powerful
system of communication and sharing infor-
mation in such volume and with such precision
that new information accumulates at the level of
the community and even the species (Christian
2015). The collective learning process has become
the basis for the development of technology,
which provided the next important thresholds:
“Agriculture” and The Modern Revolu-
tion” (David Christian et al. 2014; Spier 2015). The
future ninth threshold in our view will be the
threshold of cyborgization. Collective learning
will develop into a global system of information
exchange between the human brain and comput-
er interfaces. Thus, a new system of collective
learning will appear, which will give an impetus
for the further development of Big History, or,
perhaps, it will start a new kind of evolution. As
R. Dawkins writes, “Whenever conditions arise
in which a new kind of replicator can make cop-
ies of itself, the new replicators will tend to take
over and start a new kind of evolution of their
own” (2006).

The Cybernetic Revolution

We are now at the threshold of the post-
human revolution. Perhaps, it will be less radical
than the transhumanists and other followers of
practical immortality imagine. Anyway, we are
speaking about a considerable extension of life,
the replacement of an increasing number of or-
gans and cells of the human body with non-
biological materials, and the implantation of elec-
tronic and other elements into the human body.

In the 1950s and 1960s the world (first, the de-
veloped countries) became a witness to the larg-
est technological revolution in history, which
continues to this day. At the end of the twentieth
century, the achievements of this revolution, es-
pecially in the field of information technologies,
has spread all over the world. We call this revolu-
tion the “Cybernetic revolution,” because cyber-
netics is the science about information and its
transformations in various complex systems (L.
Grinin and A. Grinin 2015). During its first phase
(from the 1950s to the present day), the Cybernet-
ic revolution has radically changed information
processing and provided a breakthrough in the
regulating of complex processes in a wide range
of natural and artificial systems that became part
of the production process. In the future it will
provide the ultimate breakthrough by creating a
fundamentally new environment, a world of self-
regulating systems. The Cybernetic revolution
became the third largest production revolution in
the history of humankind after the Agrarian
(Neolithic) and Industrial ones, but it has not yet
ended. We consider the revolutionary changes,
which the world will face in the coming six to
seven decades, will happen during the second
(the final) phase of the Cybernetic revolution.'

The development of cyborgization is one of
the trends in this period that has important im-
plications for the coming phase of the Cybernetic
revolution. First of all, it is a general trend result-
ing in the improvement of human quality of life
and longevity. Second, it is a trend in the devel-
opment of various self-regulating systems and
technologies (defined as those systems and tech-
nologies that can operate without direct human
intervention).

Journal of Big History, Volume 1V, Number 3



56 Grinin & Grinin, Cyborgization, 2020

Some of the most important drivers of this fi-
nal phase of the Cybernetic revolution will be in
medicine: additives, bio- and nanotechnologies,
robotics, information and communications tech-
nologies, and cognitive technologies, which to-
gether will form a sophisticated system of self-
regulating production. We abbreviate this com-
plex as MANBRIC-technologies. There are reasons
why medicine will become the core of the Cyber-
netic revolution. First, medical services are rapid-
ly growing at around ten per cent of the world
GDP (WHO 2020), and will continue to grow.
Second, peripheral countries develop a huge mid-
dle class, with a reduction in poverty and illitera-
cy. As a result, their focus will shift from the elim-
ination of unbearable conditions to the problems
of raising the standards of living, health care, etc.,
so, there is a great potential for the development
of medicine.

The third important issue is the problem of popu-
lation aging (Vollset et al. 2020). An aging popu-
lation will soon become characteristic not only of
developed countries, where it will become crucial
for democracy, but also for a number of develop-
ing countries, in particular, China and India. The
problem of pensions will become more acute (as
the number of retirees per worker will increase)
and at the same time the lack of a qualified labor
force will increase (which in a number of coun-
tries is critical). Thus, countries will have to solve
the problem of labor force shortages and pension
contributions by increasing the retirement age by
ten to fifteen years. It also applies to people with
disabilities whose full involvement in the work
process could be realized thanks to new technolo-
gies and medical advances. At the same time the
birth rates in many developing countries will sig-
nificantly decrease (Vollset et al. 2020). On the
whole, these conditions will entail government
involvement, as well as major investments, busi-
ness activity, and science development in order to
provide a breakthrough in health care. The for-
mation of such unique conditions is necessary for
the beginning of a new phase of the Cybernetic
revolution. This, most likely, will also be facilitat-
ed by the danger of pandemics (as it is shown by
COVID-19), which will require urgent solutions in
medicine and will necessarily require large finan-

cial resources.

Leading Technologies of Cyborgization

There are a growing number of self-regulating
technologies in different branches of medicine
even today, for example, life support systems or
artificial organs. Other systems only move in the
direction of self-regulation, for example, flexible
controlled instruments, which allow doctors to
perform a surgery in the most inaccessible parts
of human body with minimal incisions (often us-
ing endoscopes and video cameras). One can an-
ticipate that in the nearest future many opera-
tions, robotic operations, will be conducted with-
out human participation at all (Fortune Business
Insights 2019).

We suppose that many self-regulating systems
will play a crucial role in cyborgization, among
them different biosensors or bio-chips. This is a
new trend representing a combination of medi-
cine and nanotechnologies. Biochips are able to
register a wide range of physiological changes and
respond to them or perform specific actions. In
the long term biochips will permit continuous
control of a person’s health. Because of the con-
stant diminishing of a resistor’s size (Peercy
2000), some biochips are so small that they can
be inserted into cells (so they are often called na-
nochips). These biochips can be used for different
purposes, for example, for targeted drug delivery
(Wang et al. 2015). Further miniaturization will
allow the creation of a system, which will con-
stantly monitor important parameters of the
body, record activities, and track the location of a
person. Such systems will be common in the sec-
ond phase of the Cybernetic revolution.

Another important self-regulating technology
is the brain-computer interface (BCI). This is an
interaction between the brain and computer sys-
tems that can be realized via electrode contact
with the skin on the head or via electrodes im-
planted into the brain. Today BCIs are widely
used, especially in medicine, for example, in arti-
ficial visual systems, or in bionics. In the future
they will significantly improve rehabilitation for
people with strokes, head trauma, and other dis-
orders. BCIs can become an essential way to make
artificial parts of the body directly controlled by
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the brain. It will be especially important in ortho-
paedics or bionics. According to the World
Health Organization, more than one billion peo-
ple are living with some form of physical disabil-
ity, and about 190 million adults have a major
functional difficulty (World Bank 20m).

Another important issue will be the manufac-
ture and use of artificial organs, which are com-
plex self-regulated systems. At present, there are
many different artificial organs: heart, ear, eye,
limbs, liver, lungs, pancreas, bladder, ovaries, tra-
chea, etc. (Murphy and Atala 2014; Stamatialis et
al. 2008). Artificial organs will also be able to
change human reproductive capabilities. The ar-
tificial womb will be able to provide an oppor-
tunity to have children for all people irrespective
of age and gender (Corea 1986; Rosen 2003).

Of course, in reality, cyborgization will be
based on a combination of these and other tech-
nologies. Also, the same result can be achieved by
means of different technologies, for example, a
bionic eye will most probably be an artificial eye
(an artificial copy of the natural one). It can be a
camera, integrated into eyeglasses, which cap-
tures images and transmits them to the optic
nerve via BCIs. (Such technology already exists;
see, for example, Ong and da Cruz 2012).

Speaking of cyborgization, it is impossible not
to mention the development of robots. Robots
will develop as highly self-regulating systems and
will spread to virtually every area of our lives. The
robotics market is going to grow (Technavio
2020), especially healthcare robots, for instance
surgical robots, as we mentioned before, or ro-
bots for rehabilitation therapy (Burgar et al.

1999).

Waiting for Radical Changes

Many researchers suppose that we have al-
ready approached, or are approaching, some sig-
nificant quite serious transformation, and that
human civilization will experience considerable
changes in the next decades. Some speak about
approaching the singularity point. This is a cer-
tain unprecedented level of technological pro-
gress, after which the curve of technological de-
velopment will change to a new trend. It is a pop-
ular idea that after the singularity point a new

radical phase of human development will start.
(Here we should especially mark out Raymond
Kurzweil's works, e.g. (Kurzweil 2010), which can
be evaluated as an extreme technological opti-
mism).

We assume that technological growth will not
be infinite, but our analysis shows that there are a
number of reasons to expect that in the forth-
coming decades the global technological growth
rate will return for some time to a hyperbolic tra-
jectory when the final phase of the Cybernetic
revolution begins (Grinin et al. 2020b). This ac-
celeration will continue up through the late
twenty-first century. According to our calcula-
tions, technological growth at the end of the
twenty-first century will gradually slow down to
the singularity point, approximately in the year
2106. It is significant that the global aging factor
will play a leading role here. After the singularity
point, the rate of technological progress will slow
down compared to the previous epoch, and the
pattern of scientific-technological development
itself will change dramatically. However, toward
the end of the twenty-first century we should ex-
pect a rapid increase in the possibilities for
changing human nature.

From a Human to a Cyborg

A popular idea in the study of transhumanism
suggests that cyborgization will develop by plac-
ing the brain and consciousness in an abiotic im-
mortal body. Immortality in general is one of the
main concerns of transhumanism (Fukuyama
2004; Haldane 1924; Hansell 2011; Huxley 2015;
More 2013). To what extent is this possible? On
the one hand, this direction seems logical, as
medicine has been moving this way for many
decades. Currently, bioprinters can create differ-
ent tissues and organs (Murphy and Atala 2014),
and neural interfaces allow the control of some
devices and equipment “‘by power of
thought” (Schalk et al. 2004). Besides, it looks like
there will be an increase in technologies in terms
of the rapprochement of people and artificial sys-
tems, in particular in the construction of human-
oids (Hirose and Ogawa 2007). Since these robots
will be used not only for work and entertainment,
but also for very close or even intimate contacts

Journal of Big History, Volume 1V, Number 3



58 Grinin & Grinin, Cyborgization, 2020

with people (Yeoman and Mars 2012), the borders
between the human and artificial anthropomor-
phous systems might start dissolving. Already we
have technologies such as virtual reality, where it
is becoming difficult to distinguish reality from
illusion (Burdea and Coiffet 2003).

On the other hand, over millions of years, bio-
logical evolution has balanced all the elements of
organisms and their functions in an optimal and
efficient (but sensitive to change) way. It is
doubtful that the human brain is able to work
without the body because the main purpose and
function of the brain is to control the body. It al-
so seems irrational to change all organs and parts
of the body, usually most of which work fine. It
might be much more efficient and less expensive
to change only broken or less durable parts. It is
likely that the process of cyborgization will never
go too far; it will always remain “supplementary”
for the biological components of organisms, ca-
pable of both significantly improving the quality
of, and prolonging, life.

Today, also exists an opportunity to create ar-
tificial biological tissues and parts of the body by
means of stem cells or other biotechnologies. We
suppose that this path of “mending” the body will
be the most common. In the case of basic vital
organs, such as the heart, lungs, liver, etc., mend-
ing can be preferable and more effective than the
introduction of artificial non-biological organs.
Even today, we know a case when a person’s
heart was successfully replaced six times (and a
kidney one time).> Now only a very rich person
can afford it. However, in the future it will be
possible “to mend” quite a large number of peo-
ple by means of laboratory-grown organs.

Systematizing the Risks

When new medical technologies are intro-
duced, there is, initially, euphoria, but later come
an understanding of the problems that new tech-
nologies can bring, an awareness of the risks in-
volved, and then sometimes restrictive measures
to reduce the perceived negative consequences.
We may ask, then, why discuss the dangers to-
day, if they will not come soon? The fact is that
the future can turn out to be quite unexpected
and even terrible. It is necessary to anticipate and

think about all these issues in advance.

Ethical and Moral Problems

The development of artificial organs, biochips,
genetic engineering, etc., raises questions: What
will future humans be made of—natural biologi-
cal or artificially made biological substances, or
will they be entirely non-biological beings? How
will humans reproduce? How will the brain and
consciousness function? Any of these options will
dramatically change human fundamental institu-
tions, including morals and interpersonal rela-
tions. Morality and human relations do not exist
separately from technology, especially from hu-
man physiology and, in a broader sense, from the
biological basis. They are the result of complex
sociobiological evolution and may disappear after
the loss of its material biopsychic shell.

We assume that cyborgization as a whole is a
process of the transformation of human nature by
changing the biological and adaptive abilities of a
person. Real cyborgization comes with a change
in a person's feelings and consciousness. A recent
study presents a conceptual framework for the
development of cyborgization, which should be
based on the collaboration and fusion of biologi-
cal and Al units that will shape the intelligence of
cyborgs (Wu et al. 2016).

The moral side of the cyborgization is not a
new problem (Bernal et al. 1929; Haldane 1924).
With increasing technological development to-
day, we can read more specific studies on this
topic, such as the impact of the ethical judgment
of others on a person's decision to become a cy-
borg (Pelegrin-Borondo et al. 2020), or even on
the ethical issues of cybo-animals, that is, the
modification of the body parts of animals with
electronic or mechanical devices, such as a cy-
borg beetle (Xu et al. 2020).

An important problem is raised by Bill Joy
about increasing dependence on machines. This
weans humans from thinking and solving prob-
lems, thus eliminating any practical choice, since
all the decisions will be machine-made. Yet, Joy
probably overestimates when writing, “The hu-
man race might easily permit itself to drift into a
position of such dependence on the machines
that it would have no practical choice but to

Journal of Big History, Volume 1V, Number 3



Grinin & Grinin, Cyborgization, 2020 59

accept all of the machines' decisions” (2000, 2).
Possibly, Joy also exaggerates when he writes,
“Eventually a stage may be reached at which the
decisions necessary to keep the system running
will be so complex that human beings will be in-
capable of making them intelligently. At that
stage the machines will be in effective control.
People won’t be able to just turn the machines
off, because they will be so dependent on them
that turning them off would amount to sui-
cide” (2000, 2). In the future, when the systems
will perform most of the human mental work, our
brain will be able to work less and, therefore, can
become weaker than the brain of the modern
person, just as muscles of many our contempo-
raries, who have no need of physical activity,
weaken. Naturally, more systems facilitating and
supporting intellectual work will appear. Here
the positive feedback will come to the fore: mind
does not want to work, devices facilitate its work,
and the mind weakens even more. Therefore, it is
not surprising if in the future “a mental gymnas-
tics” will be promoted as an exercise, similar to
simple physical activities today. Nevertheless, the
danger of heavy reliance on technological sys-
tems is not so speculative. This is an important
moral issue since the exploitation of this reliance
is quite possible, and the future “freedom of
choice” for independent thinking is unclear.
Another important moral problem is the re-
sistance to scientific-technological progress,
which has a long history. The best known exam-
ple is the Luddites, a radical organization of Eng-
lish textile workers who destroyed machinery as a
form of protest in the nineteenth century
(Binfield 2004; Jones 2013). Each manifestation of
this fight against machinery or technology was
caused not only by obscurantism, but also by real,
grounded fears, since so-called progress would
often exacerbate the situation, lead to many
bankruptcies, and throw overboard many profes-
sions; sometimes it would even desolate whole
cities and territories and also often deteriorate
the quality of products. Sometimes it opened un-
expected opportunities for abuses or was the
source of a desperate social fight and oppression.
Nevertheless, nobody managed to slow down this
process. The toughening requirements for new

drugs, banning GMO or cloning today, as well as
many other things, are modern manifestations of
this fight. It is clear that many of these re-
strictions and bans are absolutely necessary. On
the one hand, it is difficult to expect that it is pos-
sible to get the development of scientific and
technical progress under a full control. On the
other hand, progress in the fight for the environ-
ment-oriented production of safe drugs shows
that it is quite possible to achieve a certain level
of control here. In general, the mechanism of
minimizing the damage from innovations con-
sists in establishing certain institutes and rules
optimizing the control over technologies; but it is
especially important to make it beforehand.

The Irreversible Demographic Transforma-
tions

Each phase of a production revolution is con-
nected with demographic change. During the ini-
tial and intermediate phases of the Cybernetic
revolution (the phases we are now in), a tremen-
dous growth in world total population has taken
place and is continuing. This growth is occurring
primarily in developing countries and is an ongo-
ing trend in the demographic revolution of the
industrial era. On the other hand, in developed
countries the demographic revolution has been
completed by the so-called demographic transi-
tion, which means a decrease in birth rate. At the
same time, life expectancy and the quality of life
have increased considerably. The demographic
transition is actually the result of the initial phase
of the Cybernetic revolution. Not without reason,
in an increasing number of developing countries,
the fertility rates have been declining; in some of
them we also observe a noticeable population ag-
ing. During the Cybernetic revolution demo-
graphic structure has significantly changed. It has
transformed from pyramidal (where children and
youth make the main part of the population) to
rectangular, where the number of older persons is
almost equal to the number of youth. (For more
information about global aging and technological
progress, see L. Grinin et al. 2020). In the coming
decades, we will observe an aging of the world
population, as a result of which its structure will
take the form of a reverse pyramid (where the
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number of children and young cohorts will be
smaller than that of the elderly people). In some
developed countries the life expectancy can in-
crease up to 95-100 years old, and generally, it
can reach the level of today's most successful
countries (such as Japan), that is 80-84 years, but
it may even become higher (Statista 2015; Vollset
et al. 2020). Meanwhile, an especially rapid
growth of elderly cohorts will be observed in the
next three decades. As a result, in three decades
the world will be divided not into the first and
third worlds, but into the worlds of old and
young nations. By this time, an aging population
will be noticeable in most countries of the world
(with the possible exception of African states). At
the same time, the slowing down of fertility rates,
and the exhausted demographic dividend in most
countries of the Third World, will lead to consid-
erable changes in the demographic structure, and
the percentage of children and youth will de-
crease while the proportion of the elderly people
will increase (L. E. Grinin et al. 2016; Vollset et al.
2020).

The Decline of Democracy and the Struggle
between Generations

Population aging can lead to the decline of the
democratic system. Democracy can evolve into
gerontocracy, from which it will be difficult to
escape (Berry 2012; Tepe and Vanhuysse 2009). A
crisis of democratic governance is quite probable
in the context of the struggle for votes. With
growing life expectancy and a reduction of youth
as a share in the population structure, the num-
ber and role of elderly people will inevitably in-
crease along with a probable sexual distortion:
women in the western countries and men in
some eastern countries. Also, since the elderly
generation is sometimes more conservative in its
preferences and habits, it can influence the
choice of policy and many other political, social
and economic nuances that can disadvantage
young and middle generations.

Especially alarming is the fact that growing life
expectancy can cause a conflict between genera-
tions since an increasing number of elderly peo-
ple will require an increase in working age and
working capacity by ten to twenty years or more.

In addition, we will see the full involvement of
people with disabilities in the workforce due to
the new technical means and advances in medi-
cine--although even within the category of disa-
bled workers there will be a generational gap
where the young are impeded by the old. Fur-
thermore, an elderly population can contribute to
society's growing conservatism, which will both
slow technological growth and make it difficult to
rehire, retrain, and retain elderly workers as the
technology changes anyway, even at a slower
pace as predicted. Negotiating these generational
differences will remain a challenge and may even-
tually force societies to adopt a form of institu-
tional “ageism” in order to allow young people to
enter the workforce in the world with high ex-
pected life duration.

It is important to note that such a turn to ger-
ontocracy will be most quickly achieved in Euro-
pean countries and in the USA. These countries
have the strongest democratic traditions, but
they are also states wherein the ethnocultural im-
balance is pronounced. Thus, in the future, in the
USA for example, one can expect an opposition
between the young Latin and elderly white popu-
lation, while in Europe it will be between a
younger generation of Muslims and older, white,
Christian populations. It means that the North-
South divide will be reproduced in every country
where the elderly indigenous people will live
alongside a much younger population having
different cultural traditions. The conflicts be-
tween generations in these countries caused by
the above-described crisis of democracy will inev-
itably affect the fate of the whole world within
globalization.

The Geopolitics of an Artificial Reproduction

At the end of the last century, it became clear
that the opportunities to influence human ge-
nome and reproduction can generate a plethora
of complex social, political, ethical and legal
problems in the future. Nevertheless, modifica-
tion of human embryos has already begun. For
example, in 2015 China declared the conducted
work on modification of the human embryo
(Cohen 2019), as well as Russia in 2019 (Cyranoski
2019). If such researches and methods of rearing
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children outside the maternal placenta develop,
the structure of population reproduction will
change dramatically. We have considered this
issue with respect to the breaking links between
generations, but there is also a global aspect. Will
the countries and the world in general be ready
for such changes? Will some countries not want
to derive benefit from their demographic ad-
vantages (which would be quite a natural course
of things)? There is some room for imagination.
On the one hand, it is obvious that in the future,
when creating some planetary structures and de-
veloping quotas for different states, a country's
population number will become much more im-
portant than it is today, especially in internation-
al relations. (Today a country's status is rather
measured by its wealth and military power.) Will
the West accept that countries with a much larg-
er population will dictate their terms? On the
other hand, why do not some political elites use
new reproductive technologies and, for example,
launch a population growth race.

Conclusion: Between Technological Opti-
mism and Reasonable Caution

The faster changes proceed, the more difficult
it is for society to follow them and the more het-
erogeneous those changes become both in social
and often ethnocultural terms. During the cyber-
netic revolution, the amount of information in-
creases dramatically. This makes it difficult for
many people to learn new technologies and di-
vides the society. “The young see themselves as
‘digital natives,” and look down a bit on the
‘digital immigrants,’ the elderly who grew up with
books and pens and paper,” write the presidents
of the Club of Rome (von Weizsicker and Wijk-
man 2018, 46). In some way technological pro-
gress accelerates itself by increasing the necessity
to adapt and to learn and to rely more and more
upon technologies. This forms a new collective
learning, which will be a combination of human
experience and technological capabilities and
which will give impetus for the future ninth
threshold and the further development of Big
History.

Human power increases with the growth of
technology, but along with this many previously

unknown problems occur. That is why, if we want
to make use of the new opportunities (and why
shouldn’t we?), it is necessary to foresee prob-
lems and to minimize their consequences and
“future shock.” Unfortunately, mankind does not
learn much from its own mistakes and pays little
attention to future problems. It is also rather
difficult to foresee problems; therefore, we need
institutions or administrative-legal systems to
take technological development under control
and to develop it in cooperation with the technol-
ogies themselves while preserving their function-
ality. However, for this purpose it is necessary to
regulate the rate of scientific and technological
progress in the world. We believe that sooner or
later it will become possible; although, unfortu-
nately, so far it is unachievable, because the com-
petition among countries is primarily based on
the different levels of economic growth. It be-
comes obvious that the control over hazardous
changes will also require certain political trans-
formations that can turn extremely complicated
and sensitive (L. Grinin and Korotayev 2013).

Societies have always had two main regulators
without which they cannot exist: morals and
laws, both of which are based in turn upon the
psychological structures of those societies (L.
Grinin and A. Grinin 2016). As technologies de-
velop faster, it seems morals are becoming less
clearly defined and are failing to find a new bal-
ance. It is possible that beyond a certain limit of
the speed of scientific-technological develop-
ment, a noticeable destruction of morals, or their
disintegration into different varieties, may begin.
It is all the more dangerous as powerful techno-
logical opportunities for the transformation of
the human body develop. Due to the lack of mor-
al restrictions and the desire to make big profits,
various dangerous phenomena may prevail: from
the fashion for body corrections to attempts to
become superhuman with the help of new medi-
cal technologies.

Having appeared first in agrarian and craft so-
cieties, law became mature during the period of
industrialism (while the rule-making process
takes place within any society). The law, being
more flexible than moral codes, nevertheless de-
mands a certain stability, which is hardly
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achievable in conditions of rapid technological
change (Lem 1968, 269). Societies and their legal
systems can become weak in the face of techno-
logical innovations, and sometimes there are di-
rect conflicts between those technologies and the
law. As Lem notes, “the intensity with which
‘simplifying’ technology undermines values is pos-
itively correlated with their effectiveness.” This
means that the more effectively technologies solve
certain issues, the more they change a society’s
moral and legal pattern, the consequences of
which are realized only much later. In what ways
future societies will organize themselves is not
yet clear. In earlier epochs, moral and legal codes
were the two feet on which societies stood, firm-
ly, and if there were any imbalances, for example,
if laws were insufficiently developed, a society
could become destabilized. Figuratively speaking,
however, in the future, if one “foot” (morals) dis-
appears, and the other (the law), weakens, will
societies be able to keep their balance on such
weak bases and at such a high rate of change?

It is difficult, and actually senseless, to try to
impede progress. However, there is always the
question of what we define as progress in any giv-
en epoch. We must always ask what the costs
are? It is preferable not to rush into making
changes when we are unsure of their consequenc-
es. Caution is called for. Rapid and unplanned
technological development in the name of a
vaguely defined “progress” can lead to new and
unforeseen moral, legal, and economic problems;
they can cause disputes, conflicts, trade wars, and
phobias. Public consciousness always lags behind
technological development. Uncontrolled tech-
nological development can be compared with the
Roc, the legendary bird from the Arabian Nights
that can carry humanity to safety but demands
human sacrifice. Are we ready for it? What are we
prepared to sacrifice for the sake of progress?
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Endnotes

"It is important to mention that Cybernetic
revolution itself is a continuation of a major
trend. On the macro scale, technological growth
has been increasing, at least over the past 40,000
years, albeit with fluctuations (Grinin, Grinin, Ko-
rotayev 2020).

* This is multi-millionaire David Rockefeller,
who underwent his last operation, a heart trans-
plant, at the age of 99.

> We are constantly facing such shocks; there-
fore, the issue raised by Alvin Toffler in his well-
known Future Shock nearly half a century ago
still remains relevant (Toffler 1970).
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KAKOYEBBIE C10BA

AHHOTAI S

Tema kOOPToB y>Ke 4aBHO BOAHYeT YMEI A104eil. OgHaKo TO, 9TO OBII0 TOABKO

Kuboprmsarms,

Boapimas

IpeaMeToM (l)aHTaCTI/I‘{eCKI/IX pOMaHOB 1 (l)I/IAI)MOB, Yy>Ke CTaHOBUTCA pealdbHOCTBIO. Mabr
JKVIBEM B YAMBUTEAbHOE BpeM:I, KOr4da BOOYMIO Ha6AIOAaeM, KaK pa3BOpavYMBaeTCsI
KI/I60pFI/I3aLH/I}I. HOA KI/I6OPFI/I33LU/I€I7I MBI IME€EM B BUIAY ITOCTEIIEHHYIO 3aMeHYy qacren

49€40BE€49eCKOTIO Teda pa3AMIHbIMU TEXHOAOIMYIHBIMI IMIIAaHTaHTaM M. B HaCTO}IH_[eI?[

Ucropus,

CTaTbe€ MBI PaCCMOTPVIM pa3BUTIIE IIpo1ecca KI/I60pI‘I/I3aL[I/II/I, €ro ITPeAITOCBhIAKY, a TaKXKe

€ro MecTo 1 poab B boabmoit Victopuu. ABTOpOB BOAHYeT BOIIPOC O TOM, IIPUAET AU

KO/AeKTUBHOe OOyJeHIre,

KOF,ZLa—HI/I6y,ZI,I) Bpem:, Korda 4e410B€EK 6y,4eT B OCHOBHOM AU ITOAHOCTBIO COCTOSATH HE U3

6I/IOAOI'I/I‘IECKOI‘O, a 3 MICKYyCCTBEHHOTO MaTepI/I/la? B crarpe Takke 3aTparnBaroOTC: 1

KI/I6epHeTI/I‘{eCKaH pesoaronust.

Apyrue HpO6AeMI)I 1 pUCKH, CBsI3aHHbBIE C 6yAyLL[MM Hay4YHO-TeXHNYECKNM IIPOTrpecCcoOM.

BBEJEHUE. KHBOPTHU3ALIHUSA B BOJIBIIIOH
HUCTOPUH

[Tpouecc KHUOOPTU3aLUH MOXXHO
paccMaTpuBaTh He TOJIBKO KaK 4YacTh UCTOPUM
MeJWLHMHBI, HO M KAaK YacTh TEXHOJIOTHYECKOU
SBOJTIOLMH. B 11€/10M BCst YesioBevecKast UCTOPHS,
0COOEHHO TOCefHNe HECKOJIbKO BEKOB, — 3TO
vuctopusi Tpuymda Hayku u texuHukd. C camoro
nosiBieHuss Homo sapiens, JKW3Hb JPEBHUX
monei  ObUla  CBSI3aHQ € TEXHOJIOTHSIMH
(y4uThIBasI MOMYISIPHYIO HAEK0 O TOM, YTO TPY/, B
OCHOBHOM  «IIPOU3BOJICTBO» KaMEHHBIX OPYIUi
TPyZa, TpeBpaTua o06e3bsiH B Jiofe). B
pe3y/ibTaTe Ye/l0OBEeYeCTBO, CO3JABas HOBBIE
TEeXHOJIOTMH, CTAHOBUJIOCH BCe OoJiee 3aBUCUMBbIM
ot Hux (Grinin L, Grinin A. 2015, 2016). B Hamm
IOHU TEXHOJIOTUU OOCTY)KHUBAIOT MPAKTUYECKH BCE
aCIeKThl Hallel >XU3HU, OJHAKO B OIybKauiieM
OymyumieM  BO3MOXHBI ~ 0ojiee  cepbe3HbIe
MpeoOpa3oBaHMs, KOTJAa TEXHOJIOTHUU OyAyT

CaMOYIIPaB/ISIEMBIMH M CMOTYT
YeI0BeYEeCKUM TeJIOM M Pa3yMOM.

Kuboprusamuss — 3TO mpolecc 3aMeHbI
YacTe  4Ye/loBe4YeCcKOro Teja  Pa3/JIMYHBIMU
TEeXHOJIOTUYHBIMHM MMIUIQHTAaHTaMU. B Kako#-To
CTelleHU 3TOT MpoLecC HayaJCs O4YeHb JaBHO.
Camble paHHUe CBHUETE/bCTBA MPOTE3MPOBAHUS
3apeructpupoBaHbl B [IlpeBHem  Erumre.
WccnepoBatenun obHapyxwin B Kaupe mpores
6OJIBLIOTO TIaJIbIIAa HOTH, Ce/IAHHOTO U3 JIepeBa U
JATUPyeMoTo 950 —710 rogamu 1o H. 3. (Finch et
al. 2012). Eme opuH crapeiimuii mpore3 GbLI
Havien B rpob6uuie B Kamye (Mrtanus), B 1858
rogy. OH pgaTtupyeTcsi CaMHHUTCKMMHM BOWHaMH
300 T. 0 H. 3. [IpoTre3 aTOT OBLN CAeIaH U3 Meau
u nepesa (Bennett Wilson 1964). B cpeanue Beka
OBLIM JOBOJIBHO PAaCIPOCTPAHEHBI TMPOTE3bI W3
Kejiesa, KOTOpbIe U3roTaBIUBAJINCh
OpPY)XeMHUKaMH [/ pbILjapel, NOTePsSBIINX
KoHeyHOCTH B Gosix (Sellegren 1982). OpuH u3

CJIINTBhCSA C
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CaMbIX  W3BECTHBIX  MPHUMEPOB  MOJOOHBIX
MIPOTe30B —)XKeJjle3Hasi pyKa HeMelKOro phIlaps,
HaeMHHWKa U modta [erua ¢on BupnuxHreHa.
BBITIOJIHEHHAs B 16 BeKe, U KOTOpasi UMeJjla BeCbMa
CJIOKHBINA MexaHusM s Toro Bpemenu (Goethe
n.d.).

[Tporpecc B 06/1acTH HMCKYCCTBEHHBIX YacTeu
Tejla pocC, U JOCTUT CerOJHs y)Ke TaKUX MpeJesioB,
YTO KOKIBIM U3 HAC CETOJHS MOXKET CUUTATh CeOst
XoTsi Obl B Masoil cTemeHu KubGoprom. bes
COMHeHUs1, y OOJBIIMHCTBA JIIO/lel Ha IUIAHeTe
€CTh HAaK/IaJHble HOTTH, WCKYCCTBEHHbIE 3YyOBbI,
OYKH, KOHTAaKTHbIE€ JIMH3bl WIM MCKYCCTBEHHbIe
xpycranuku. llo ouenkam VYnpasneHusi 1o
KOHTPOJIIO 33 NpoAyKTaMu U seKapcrBamu CIIIA,
BO BCE€M MHpe YyXKe 324200 4YeJIOBeK HMeIOT
cyxoBble umiutanratel (Technavio 2016). B 2016
YUC/IO HOCHUTeNel  CIyXOBBIX HMIUIAHTATOB
COCTaBISIO  yXXe OKojao 600,000 (The Ear
Foundation 2017). Cerogns Takue
HCKYCCTBEHHbBIE OpraHbl Kak cepaue (DeVries et
al. 1984), Mo4Ky, mevYeHb, MOMKeTyJOYHAS JKee3a
(Stamatialis et al. 2008)  craHOBATCA
peasbHOCTBIO. Pa3pabartpiBatoTcsi OGHMOHHYECKHe
rmaza (Boyle et al. 2003), OuoHuuyeckue
koHeuyHoctu (Farina u Aszmann 2014) U MHOroe

apyroe.

K coxanenuro, HecMOTpsi Ha TO, 4TO
MpaKTHU4YecKast KHOOPTU3aLys ObICTPO
pa3BUBaeTCs, B JIMTepaType OOHapY)XHUBaeTCs

SIBHBIM HEJOCTAaTOK TEOPeTUYEeCKUX KOHLeMLWH,
CUCTeMAaTUYHO OIMCBIBAIOIIME 3TO sIBJIeHHEe U
MOKa3bIBAIOUINX €ro IMPOUCXOXAEHWe U TPeHbl
pasBuTusi. Cpeay HanboIee MOMYISIPHBIX TEOPUI
CTOUT BBIJETUTh TPAHCTYMAHU3M, KOTOPBIA ObUT
3aJI0)KEH B 1923 TOJbl OPHUTAHCKHUM TeHEeTUKOM
Ix. B. C. Xongeitnom (Haldane 1924; Huxley
2015), a TaKKe IIUPOKO H3BECTHYID TEOPHIO
Kypugeiina (Kurzweil 2010).

Ha Ham  B3risig, nOpouCXOXAeHWe U
HamMpaB/IeHUsT PA3BUTHS KUOOPrHU3alUMU MOTYT
OBITH XOPOLIO TOHSTBI B paMKax boJbIioi
Wcropuu. Kuboprusauusi B ee 3pejbix 4YepTax
MOXXeT OBbITh pacCMOTpPeHa KaK BA)KHAS Bexa B
bonpuioit Mctopuu, oHa siBisieTcsl lepeceyeHreM
MeXay Yenoeueckoit u HOBOH
«ITocTuenoBeyeckoii» pepomouusamu. [lockonbky
Mbl TOJIBKO BXOJUM B 3py KHOOprusauuw,

MOC/IeJCTBUSI STOTO Mpoliecca MOKa ellle He SICHBI,
HO YXe oueBHJHO, 4TO 'llocTyenoBeveckas"
peBomouysi OyZeT TMEepUOJOM HHTEHCHUBHOTO
BO3/eHiCTBMSI Ha OpraHM3M dyesioBeka. Ha Ham
B3TJIs1Jl, OCHOBBI KHOOPTU3ALIUH yXK€ MPOSBUIOCH
B KOJIJIEKTUBHOM o0OyueHmw, KOTOpoe
HA4YMHAeTCss C UIecToro dtama  bosbnioit
Ucropun. KonnekTuBHOe oOy4yeHUWe — TEepMUH,
BBeJIEHHBIU JsBugom Kpuctranom (cMm.
Hanpumep Christian 2012; 2018) Tlog Hum
MOHMMAETCs PA3BUTAsi CHUCTEMA OOLIEeHUS |
obmeHa wuHpopManmeli B TakoM oObeMe U C
TAaKOM TOYHOCTBIO, YTO HOBble WHPOPMALUs
HAKaIUTMBAaeTCs Ha YPOBHE COOOLIeCTBA M JaXe
Buzga (Christian 2015). KonnexrrBHoe oGydyenue
CTJI0O OCHOBOM PasBUTHs TEXHOJOTMH U
obecrieyn/io  mepexoj, Ha HOBble pybOexu
bonpmoit Hctopun: «Cenbckoe XO3(HCTBO» U
«CoBpemenHas pepoorust » (David Christian et
al. 2014; Spier 2015). Ha wHawm B3rIAZ,
KOJUIEKTHBHOe 00OydeHue OyJgeT pa3BHUBAThCS B
rimobanbHOM cucTeMe oOMeHa wuHbOpPMalrei
MeXIy YeJ/I0BeYeCKUM MO3TOM u
KOMITBIOTEpHbIMM ~ WHTepdeiicamu.  [Ipouecc
COBMEILleHUsI 4Ye/IOBEYeCKOTO  MBILUIEHUSI ¢
TEXHOJIOTUSIMM  CTaHeT  BOXHBIM  3TAlOM
KUOOpru3auyyM Y JacT  WUMIYAbC  JJIst
JanpHelwero passutuss bonpwoit Hcropuwu.
Bo3MO)XHO, 3TO Jake IMOJIOXXWAT Ha4yaJio HOBOMY
BuAy 3Boaoumu. Kak nucan P. /lokuH3, «BCSKUi
pa3, Korjga BO3HUKAIOT YC/IOBHUS, B KOTOPBIX
HOBBII THUI peIIMKaTOpa MOXeT CO37aBaTh
KONMMM camMoro cebsi, TaKWe PpeIUIMKAaTOPbI
CTPeMSITCS B3SITh BEPX M OCHOBAaTh HOBBIA BHJ,
co6cTBeHHOM 3Bomonn» (Dawkins 2006)

KHUBEPHETHUYECKASA PEBOJIIOLI A

Kak ™Mbl y)xe oTMeTH/IH, CerogHsi Mbl CTOUM Ha
rnopore ITocTuenoBeueckoi PEBOJIIOLINH.
Bo3MoxHO, U [Jaxe CKopee BcCero, oHa Oyzer
MeHee pPaJiMKa/ibHasl, Ye€M TMPeJCTaBASIOT cebe
TPAaHCTYMaHUCTBl U  Jpyrue IIOC/eloBaTeNn
npakTuyeckoro 6eccmeptusi. OgHaKO, B T0O0M
cyyae OHa 3HAYUTEJIbHO YBETUYUT
MPOJIO/DKUTENTBHOCTD  )XU3HU, TIpUBeJeT K
TEeXHOJIOTHSIM  BBIDAIIMBAHUSI  OHOJOTHYECKHUX
HWCKYCCTBEHHBIX TKaHE W OPTaHOB ¥ 3aMeHBI
UMM WIA WX HeOHOJOrMYeCKHMMM aHaJIOraMH
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BBILIEALINX U3 CTPOSI €CTEeCTBEHHBIX OPIraKHOB,
VHTerpanuu Mo3ra C 3/IEKTPOHHBIMHU
yCTpOICTBaMHU M [JIp.

B 1950 1 1960 rojax mup (B mepByi o4Yepers,
pa3BUTHIE CTpaHbI) cTan CBUZETE/IEM
KPyIIHEWIIe TeXHOJIOTUYECKONM  PeBOJIIOLUH,
KOTOpasi IPOAO/DKAETCS U Mo ceil AeHb. B KoHIe
20-TO BeKa, [OCTIDKEHHUS] ITOU PEeBOJIIOLMH,
0ocobeHHO B  obOsacth  WHPOPMALMOHHBIX
TEXHOJIOTUH PaCHpOCTPAaHU/IMCh IO BCEMY MUPY.
Mb1 Ha3bIBaeM ee KubepHeTuyeckoit
pesomonueii (Grinin L. u Grinin A. 2015, 2016),
IIOCKOJIBKY ~ HAayKa  KUOepHeTHMKa  u3ydaeT
nHbpOpMaMlI0 U ee  MpeoOpa3oBaHUS B
Pa3/TUYHBIX CJIOYKHBIX CHCTeMax.
KubepHeTryeckasi peBO/MIOLMS Ha MEPBOM JTare
(c 1950-x O HalWX JHEN) PaJUKaIbHO U3MEeHHUIA
mpoiueccsl 00paboTKy WHGPOPMALUM, A TaAKKe
obecrevymn/ia MPOPHIB B PEryIMPOBAHUU CJIOXKHBIX
MPOLIECCOB B IIMPOKOM CIIEKTPE eCTEeCTBEHHBIX U
HMCKYCCTBEHHBIX CHCTEM, KOTOPbIe CTaI YaCThIO
IIPOM3BOACTBEHHOTO MpoLecca. (a B OyaylieM oH
o6ecreyrT TMPOPHIB, CO3JAB MPHUHIUIIHATBHO
HOBYIO CpeJly CaMOperyJIMPyeMbIX CUCTEM).

KubepHeTnyeckasi peBOIIOLMS, CTalla TPEThei
10 BeJIMYMHE NTPOU3BOJCTBEHHOUW PEBOMIOLME B
4e/JI0BeYeCKOM HWCTOPUM Mocie ArpapHod u
HNupycrpuanbHO. Mgl CUYHTaeM, 4TO
PEBOJIIOLIMIOHHbIE U3MEHEHUsI, C KOTOPbIMU MHUP
CTOJIKHETCSI B  Omwkaimwue  60-70  JIeT,
MIPOU30M YT BO BpeMs BTOPOX
(3aK/IIOYUTETBHO) KubepHeTtuyeckoit
peBoTIOLHH.’

PazBuTre kuboprusauuu B 3aBepuUIaroOLiei
¢daze KubepHeTuyeckoil  peBOMIOLUM  YKe
CerojiHsi MMeeT Ba)KHbIe NMPEeANOChUIKHU. B nepByio
ouepesb, 3TO OOLJasi TEHAEHLMs TOBBILIEHHS
KayecTBa YXU3HHU U J0Jrojerus. Bo-BTopsix, 3TO
TeHJeHLINs pasBUTHS Pa3TUYHBIX
CaMOpery/MpyeMbIX CHUCTEM W  TEXHOJIOTHMA
(mocmepHue MBI OmpefesnsieM KAaK CHOCOGHBIe
paboTaTh 6e3 MPSIMOTo yIpaB/IeHUs] YETIOBEKOM).

OpHOMt M3 BaKHEWIIUX JABWDKYILIUX  CHII
3aKJIIOYUTENBHOTO  3Tanma  KubepHeTH4vecKoi
PEBOJIIOLMS CTAHYT MeJULMHA, AJJUTHUBHbIE, 61O
- YU HaHOTexHoJoTWH, pobotorexnnka, VKT u
KOTHUTHBHBIE TEXHOJIOTUH, KOTOpble BMeCTe
o06pasyioT CJIOXKHYIO cucTemy

dasbl

CcaMoOperyjaMpyemMoro NIPOM3BOJCTBA. MbI
Ha3bIBaeM 3TOT KOMILJIEKC MAHBPUK-
KOHBepreHuemn.

CyuiecTByer psii IpUYHH, TTOYEMy MeTUIIMHA
craHer simipom KubepHetndveckoit peBomoruu. Bo
-TIepBbIX, MEAULIMHCKHUE YCIYTH OBICTPO PaCTyT,
COCTaBJISISI OKOJIO 10 TPOILEHTOB OT MHPOBOTO
BBIT (WHO 2020) 1 oHM mpogo/pKar pactu. Bo-
BTOpBIX, Ha mepudepuu CTpaHbl (GOPMHUPYIOT
OTPOMHBIN CpeJHUI KjIacCc, OJAHOBPEMEHHO C
COKpaljeHHeM O0OeZHOCTHM M HerpaMOTHOCTH. B
pe3y/ibTaTe, aKLEHT CMeCTUTCS B CTOPOHY
yCTpaHeHHsI YCJIOBUI MeLIAIOUUX TTOBBIILIEHUIO
YPOBHSI XKU3HU, 3[,paBOOXPAaHEHUS U T.7,.

Jlpyrasi BaXHasi MpU4YMHA — 3TO II00aNbHOE
crapenue Hacenenus (cMm. Hanpumep Vollset et al.
2020). CrapeHue HacenmeHUss CKOpo Oyzer
XapaKTepHbIM He TOJIBKO [JIs Pa3BUTHIX CTPaH,
rle BSTO CTaHeT KPUTHYECKHM BaXKHBIM ISt
JleMOKpaTuHy, a Taroke aas Kurtas, Ho u ans psiga
pasBuBaroluxcs, B T.4. MHauu. Bo Bcex crpaHax
obocTpUTCs  mpoGsieMa TeHcHM  (Tak  Kak
KOJIMYECTBO TEHCHOHEPOB OyJeT pacTH) |
OJTHOBPEMEeHHO YBEJIMYUTCS HeXBaTKa
KBa/u(pUIUPOBAaHHON paboueir cunpl. Takum
o0pa3oM, MHOTMM TOCYZAPCTBaM MPHUZAETCS
pelate Mpo6sieMy HEXBATKA paboyeil CUIBI U
MeHCUOHHBIX OTYMC/IEeHUN 3a CYeT MOBBIIIeHUs
MeHCHOHHOTO BO3pacTa Ha 10-15 JIeT. DTO TaKXe
OTHOCHUTCSI M K JIIOASIM C OTPAaHWYEeHHBIMHU
BO3MOXXHOCTSIMH, TIOCKOJIBKY WX BOBJIEYeHUE B
pabounii mpouecc Oyger pactu Omarozaps

HOBBIM TEXHOJIOTUAM u AOCTHDKEHHUAM
MeaUIINHBI. B 1o xe BpeMst POXAae€MOCTb BO
MHOTHUX Pa3BHUBalOIINXCA CTpaHax CTpaHaM

sHauuTenbHo cHusutes (Vollset et al. 2020). B
LeJIOM 3TH YCJIOBUSI MPEAIOJIAraloT y4acTHe
TOCYJapCTBa, A TaKXKe KpYyMHble WHBECTHULIUH,
JeJIOBYI0O aKTHBHOCTb, Pa3BUTHE HAYKH, YTOOBI
obecreynTh NMPOPBHIB B 37paBOOXpaHeHHHU. Poct
YPOBHSI )KM3HH, 00pa30BaHUs U CpPeJHEro Kiacca
B Ppa3BUBAOLIMXCS CTPaHaXx Takke Oyner
CroCcOOCTBOBATh POCTYy 3HAYEHHST MeIUIIMHCKHUX
ycayr.  @PopMHpOBaHME TaKWX  YHUKAJIbHBIX
yCJIOBHIT HeOOXOAMMO ISl Havajla HOBOH ¢asbl
KubepHeTryeckoil peBOMIOIUNA. IJTOMY, CKOpee
BCero, TaKXKe OyZeT CrocoOCTBOBATh Yrpos3a
naHgemuii (uro mokasan COVID-19), TpeGyromas
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CPO4YHOTI'O peuleHus psiia MeJUITMHCKUX Hp06]IeM
N OOMO/THUTE/NIBHO IMMPUBJIEKAOLIAS B OTY 06/1aCTh
OIrPOMHBIE KaIIUTAJIbI WU KPYITHbIE (l)I/IHaHCOBbIe

pecypchl.

BEAYIIHUE TEXHOJIOTUHU
KHUBOPIU3ALIUHU

B HacTos1ee BpeMs Habmomaercst
3HAYMTENbHBI POCT CAMOPEryJIHUpPyeMbIX U

YMHBIX TEXHOJIOTMH B Pa3/JUYHBIX OTPAC/ISIX
MeAUILIHBI, TAaKUX, KakK CUCTEMBI
YXU3HeoOecrevyeHus. [|pyrve >xe CICTEMBI TOTBKO
ABIDKYTCSI B HAIlpaBJIeHUHU CaMOYIIpaBJIeHMUS.
Hamnpumep, ruOkue yrpas/isieMble MHCTPYMEHTHI
MO3BOJISIIOT JOKTOpaM OTIepupoBaTh B
TPYAHOAOCTYIHBIX 4acTsX Tena C
MHUHUMAaJIbHBIMU MOBPEXJEHUSIMU U pa3pe3aMH.
MO)XHO OXUJATh, YTO B OMrDKaiiueMm OyayuiemMm
MHOTHE Olepaluy OyAyT PYTUHHO MPOBOAUTHCS
po6oramu 6e3 y4yacTusi jiofiei, (cM. Hampumep,
Fortune Business Insights 2019). Msi monaraem,
YTO CaMOYIIpaB/sieMble CHUCTEeMBbI OyJyT WrpaTh
O4YeHb BAXHYIO POJIb B KHOOPTU3aLIUH.

OauH U3 SIpKUX NPUMEPOB CaMOYIIPABJIsSIeMbIX
TEXHOJIOTUHA - pa3/in4yHble OWOCEHCOPBI WU
6uouyunbl. OTO  OTHOCHTENBHO  MOJIOJO€
HalpaB/ieHue, IpeACTaBisiollee  Cco4YeTaHUe
MeIUIIMHBI W  HAaHOTEeXHO/JIOTUH. buouursl
CIIOCOOHBI PErMCTPUPOBATh IMUPOKUM  CIIEKTP
¢$u3HoIOrNYecKUx U3MeHEeHHI U pearnpoBaTh Ha
HUX WU BBINOJIHSATD ONpeJe/ieHHble JelcTBus. B
JOJITOCPOYHOM MEPCIIeKTHBE OMOYMUIIBI MTO3BOJISIT
MOCTOSIHHO KOHTPOJIMPOBATh 3[,0POBbe Ye/I0BeKa.
B pe3yabrare IOCTENIeHHOrO yMeHbLIEHMS
pasmepa pesuctopa (Peercy 2000) HeKoToOpbie
OMOYMIIBI CTa/JIM HACTOJNBKO MaJbl, 4YTO MX
BCTPAaMBAIOT B KIETKH (MX YacTO Ha3bIBAIOT
HAaHOYMIIAMH). OTH MHUHHATIOPHbIE OHOYMIIBI
MOI'YT HCIIOJIb30BaTbCsl [JIs  PasHbIX LeJew,
HamnpuMep, AJsl aiPpecHON [JOCTaBKU JIEKapCTB

(Wang et al. 2015). HanbHeimasn
MHUKPOMMHHUATIOpU3alvsl  MO3BOJIMT  CO3/aTh
cucTeMy, KOTOpas Oyner MOCTOSIHHO
OTC/IEXMBAaTh  Ba)KHbIE  TIApaMeTpPhl  Teja,

$UKCHpOBaTh MAEWCTBHS a TaKXKe OTC/IEXHBATh
MeCTOHAXOXX/IeHHsI Ye/loBeKa. MbI ToJ1araem, 4To
MOAOOHbBIE CAMOYTIPAB/IsiIEMble CHUCTEMBI OyayT

OuYeHb PACIpPOCTPAaHEHbl B 3aBepluarouleil ¢daze
KubepHeTH4ecKkoil peBoTIoLHH.

Hpyroe BOXHOE HalpaB/eHHe
CaMOYTIpaB/ISIEMBIX TeXHOJIOTUH - 9TO
HelipouHTepdeCchl, CUCTEMBI B3aUMOZEHUCTBUS
MEXJY MO3IrOM U KOMIIBIOTEPOM, KOTOPbI€ MOI'YT
OBITh peaJM30BaHbl IMOCPEACTBOM KOHTAKTa
3JIEKTPOJA C KOXKell Ha rojioBe WJIU MOCPeACTBOM

3/IEKTPO/IOB, HMMIUIQHTUPOBAHHBIX B  MO3T.
Ceropust  HelipouHTEepdEUCh  yKe  MIHUPOKO
WCIIO/IB3YIOTCSI,  OCOOEHHO B MeJULMHE,

HanpuMmep, B UCKYCCTBEHHOM BU3YaIM3ALUU WU
B OMoHMKe. B OyzyiieM BO3MOXXHO CyILleCTBEHHOE
MPOABIKEHHE B 00/1aCTH peabMIUTaALU JTI0Aei

C MHCY/JIbTAaMHU W TpaBMaMH ToOJIOBBL. Taroke
HelipouHTepdeichl  CTAaHYT  OCHOBOM  zJist
Pa3BUTHUS HUCKYCCTBEHHBIX KOHEYHOCTeMH,

KOTOpble OyAyT KOHTPOJHMPOBATHCS HAMPSIMYIO
Mo3roM. Ocob6eHHO 3TO OyJeT aKTyaJbHO B
opTomneAny UM OMOHHUKE, TTOCKOJIBKY MO JAHHBIM
Opranuzanuu  3gpaBooxpaHeHusi, Oonee 1
MU/UTMApJAa 4YeJ0BeK HMEIT TOT WIM WHOU
¢u3MYeckrii  HEJZOCTAaTOK, U  OKOJIO 190
MU/UTMOHOB B3POCJIBIX HMEIT CYILeCTBEHHYIO
dynkunoHanbHyo cnokHocts (The World Bank

2011)..

BaxHbIM HaIlpaBJIeHUEM SIBJISIOTCS
VICKYCCTBEHHbIE  OpraHbl,  KOTOpble  TOXe
SABISAIOTCA ~ CJAOXHBIMH  CaMOYIpPaB/IsieMbIMH

cucremMamu. B HacTosiiee BpeMst pa3paboTaHbl U
WCIIOB3YIOTCSA  Y)K  MHOXECTBO  Pa3/TMYHbBIX
HMCKYCCTBEHHBIX OPTaHOB: CepJlie, yXO, IJIas,
KOHEYHOCTH, TIeYeHb, JIETKUE, MMOMKeTyI0YHAs
YKejie3a, MOY€BOM My3bIPb, SUYHUKU, TPAXeS U T.
I. (Murphy u Atala 2014; Stamatialis et al. 2008).
Bosee TOoro mporpecc HMCKyCCTBEHHBIX OPraHOB
TaKKe MOXXET CyLILeCTBEHHO M3MEHUTD
PenpoOAyKTHUBHBIE BO3MOXHOCTH 4Ye/loBeKa. Tak,
pa3BUTHE HCKYCCTBEHHONW MAaTKU TEOPETUYECKHU
MOXXeT B OTZHAaJeHHOM OyayiieM 006ecrevYuTh
BO3MO)XHOCTh UMETh JeTeH JII0AsIM, He3aBUCUMO
ot mosia u BospacTta (Corea 1986; Rosen 2003).
BesyciioBHO, B IEeUCTBUTETBHOCTH
KUOOPTrU3aLUs CTaHeT KOMOWHaIei
MPUMEHEHUsT DTUX U APYrux texHomoruit. Kpome
TOro, Ba)XHO OTMETHUTH, YTO OJWH U TOT IXKe
pe3y/bTaT MOXET ObITh JOCTHUTHYT C MOMOILbBIO
Pa3TUYIHBIX TEeXHOJIOTHH. Hampumep,

Journal of Big History, Volume 1V, Number 3,



70 Massuno & Barreiros, Ethics & Fragmented Knowledge, 2020

OMOHNYeCKUH I/1a3, BePOSITHO, OyZeT pean30BaH
KaK MCKYCCTBEHHBIM oOpraH (MCKyCcCTBeHHAast
Komusi Hacrosiero). Miu xe 3T0 MOXXeT GbITh
TeXHUYecKass  peanu3anus  ero  QyHKIUH,
HanpuMep, KaMepa, BCTPOEHHasl B OYKH, KOTOpast
buKcupyeT H300pKEHUST W TepeljaeT MX Ha

3pUTENIbHBII HepB 4epe3 HelipouHTepderic
(Takast TEXHOJIOTHSI Y)Ke CyIIeCTByeT, HalmpuMep
(Ong u da Cruz 2012)

['oBopst kMbGOpPru3auuu, HeIb3st He YIIOMSHYTh
pa3Buthsi po6oToB. POGOTHI AOWUAYT OO YPOBHS

PasBUTBIX  CaMOYMpaBAsieMbIX  CUCTEM U
PacIpoCTpaHATCS BO MHoOrHe cdepsl Haulei
XU3HHU. PBIHOK PpPOOOTOTEXHUKH, COTJIACHO

nporHoszam, Oyger pactu (Technavio 2020),
0COOEHHO POOOTOB ISl MEIUIIMHCKON MOMOILU
(HampuMep, XUpPypruvdecKre, KaK Mbl YIIOMUHAIA
paHee, WK pOOOTHI [Jisi PeabVIHUTALMOHHOMN
tepanuu (Burgar et al. 1999).

B OO KUJAHHUHU PAITUKAJ/IbBHBIX
IMEPEMEH

MHorue wucciefoBaTeny IOJMAralOT, YTO MBI
y)Ke TpUOIUBWINCh WIX TNPUOIDKaeMcsi K
JIOBOJIBHO CEPhE3HBIM HM3MEHEHUsSIM B Pa3HbIX
OTHOLIEHUsIX, B T.4. B IUIAHE PAJUKAIBHOTO
BJIMSIHUSI HA 4ejIOBeYeCKWid opranusm (a
KuOopruszauusi  SIBASeTCs ~ YacTbl0  3TOTO
mpolecca), W  YejOBeYeCKas LUBH/IM3ALUs
WCIIBITaeT  3HAYMTe/lbHBblE  W3MEHEeHWs B
O6mmkalmme fecsitwietvds. MHoOrve roBopsiT o
NPUG/IVDKEHUHU K TOYKe CHUHTY/ISIPHOCTH, TO €CTh
Nepuosy, B KOTOPOM IPEXHHE TPeH/bl Pa3BUTHS
CUIBHO W3MeHATcs. PacmpocTpaHeHO MHeHwUe,
YTO TIOC/I€ TOYKWA CHHIY/ISIPHOCTA HAYHETCS
HOBasI pafiviKaIbHast daza pa3BUTHUSA
JesoBedyecTBa (37€Ch crefyeT 0cob0 BbBILETHUTD
pa6orer  Paiimonza Kypigeiina, Hanpumep:
Kurzweil 2010).

TexHo/mornyeckasi CHHTYISIPHOCTD —  3TO
omnpeze/ieHHbI YpOBeHb (HEBUIAHHBIA paHee)
TEXHUYECKOTO TpOrpecca, TMOCiae KOTOPOTO
KpUBasi TEXHOJIOTMYECKOTO Pa3BUTHS CMEHUTCS
Ha HOBBII TpeHA. MbI mosaraeMm, OZHAKO, YTO
TEeXHOJIOTHYECKUI POCT He OyJeT GeCcKOHeYHBIM.
Hamr aHasnm3 nmoxasbIBaeT, UYTO eCcTh psij, MPUYNH
OXWJATh, YTO B O/IDKalLIMe JecsITHUIeTHs, B
nepuos, KOTrja HayHeTcsl 3aBepluatomiasi ¢asa

KubepHeTuyeckoit PeBOJIIOLINH, TeMITbI
r7106a/IBHOTO TEXHOIOIMYECKOTO POCTa BEPHYTCS
Ha HEKOTOopoe BpeMs K TI'HUIepOOIUYecKoit
tpaekropuu, (Grinin et al. 2020b)@). 3Drto
ycKopeHHe OyZeT MPOJO/DKATHCS [0 MOCHeIHUX
pgecatwiaetuii 21  Beka. CorsacHo HauuM
pacdeTaM, Te€XHOJIOTHUYeCKHUi pocT B KoHLe XXI
CTOJIeTHSI Ha4yHeT IIOCTeNleHHO 3aMeJJIsITbCS [0
TOYKU CUHTYJIIPHOCTH, KOTOpas HACTYIMHT,
OPHMEHTHPOBOYHO B 2106 rogy (Tam xe). BaxxHo,
4yTO T/106aMbHBII PAaKTOP CTapeHUs Oy/ieT UTpaTh
BeJlylllylo posib B 3ToM Ipouecce. [locie Touku
CHUHTYJIIPHOCTU TEeMIIbl TeXHUYECKOTO Iporpecca
3aMeISITCS. MO CPaBHEHWUIO C TIpeAblaylleit
3MOXOM, A TaTepH  pa3BUTUSL  HAy4HO-
TeXHUYEeCKOTO Pas3BUTHUSI Pe3KO H3MEeHUTCS.
OpHako B KOHIle ABaJILIATh NIepBOTo BeKa cielyeT
OXXMJATh CUIJBHOTO YBe/IMYeHUsI BO3MOXXHOCTeH
B/IUSITh HA U3MEHeHUe Ye10Be4eCKOH MPUPOAbL.

OT YEJIOBEKA K KUBOPTY 10 KAKOI'O

ITPEJAEJIA?
Ceromus TOBOJIBHO MOMy/ISIpPHA uaes
TPaHCI'YMaHHU3Ma, KOTOpas rnojpasymeBaeT

BO3MOXXHOCTh KHOOPIrU3alM Ye/0BeKa BIUIOTh
0O HW3O0JSALAM MO3Ta U IMepeHOCa CO3HAHUSI B
abuorudveckoe OeccmeptHoe Tenmo. beccmeprtue
ABJISIETCST BOOOILIE OZHON W3 IJIaBHBIX MPOG/IemM
TpaHcrymanusma (Fukuyama 2004; Haldane 1924;
Hansell 20m; Huxley 2015 More 2013).
Hackonbko, 310 gAercTBUTENBHO BO3MOXHO? C
OHO¥ CTOPOHBI JAHHOE HAIpPAB/IEHUE BBITJISIIUT
IOBOJIBHO JIOTUYHBIM, TaK KaK MeJMIIMHA IlJIa 110
3TOMY TMYTH yXK€ MHOTHe AecSaThneTwsi. B Hamm
IHU OUMOTIPUHTEPHI MOTYT CO3[aBaTh PAa3/UYHbIE
Tkauu u opranbl (Murphy u Atala 2014),
HeliponHTepdeiich NO3BOJIIIOT  YIIPaBJIATH
ycrpoiictBamu  "cumoéi mbicau” (Schalk et al.
2004). Kpome Toro, ectb cBoero posa BCTpevyHOe
IOBIDKEHHE TeXHOJNIOTUW B IUIaHe COJIVDKeHUSs
JI0Jlel U UCKYCCTBEHHBIX cucTeM, B yacTHOCTH B
KOHCTPYKLMH 4YeI0BeYeKONoq00HbIX POOOTOB
(cm.  wHampumep, Hirose u Ogawa 2007).
[Tocko/bKy 3TH pOGOTHI OYAYT HCIONTB30BATHCS
He TOJIBKO /ISl pabOTHI U pa3BIeYeHUI, HO U JJIsI
O4YeHb OJIM3KWX WIH JJa)Ke MHTUMHBIX KOHTAKTOB
¢ moapmu (Yeoman u Mars 2012), TpaHHIbI
CUCTEMBl 4YeJI0BEYeCKOM U  HCKYCCTBEHHOH
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aHTPOMOMOP}HBIX ~ CHCTEM  MOIYT  Ha4yaTh
pacTBopsaThcs. He roBopsi yxe O TEXHOIOTHSIX
BUPTYa/JIbHON peaNbHOCTH, TIe Jaxe ceidac
CTAHOBHUTCSA pr,H,HO OT/IMYUTDH pea]'[bHOCTb oT
nmosuu (Burdea u Coiffet 2003).

OpHaKo, ¢ APYroil CTOPOHBI 3 MUJUTMOHBI JIET

Pa3BUTUA OUOJIOTHYECKas IBOJJIIOI VA
C6aJIaHCI/Ip0Ba}Ia BC€ 3JIEMEHTHI OpraHv3Ma U €ro
(1)YHI(LH/II/I, obecreuyunB OIITUMAJIBHOE u

s¢ppexTrBHOE B3ammogerictBre. COMHUTENBHO,
YTO Ye/IOBeYECKUH MO3r MOXKeT paborath Oe3
Tesa, MOTOMY YTO OCHOBHasi Lenb U (PyHKUMS
MoO3ra - 3TO KakK pa3 KOHTPOIb pPaboThI
opranu3Ma. Takke KaKeTCs HepaLrOHATbHBIM
MEHSTHh BCE€ OpPraHbl, GONBIIMHCTBO M3 KOTOPBIX
OOBIYHO PpaboTalOT HOpPMasbHO. bbUTO  6BI
HaMHOTO 3¢¢deKTUBHee U [elleBjie 3aMEeHUTh
TOJBKO BBINIEANIME W3 CTPOSI WIM MeHee
MpOYHbIe YacTH. bojiee BEpOSITHO, YTO MPOIECC
13 KMOOPIru3alnuy HUKOTJA He 3aleT CIUIIKOM
JlAJIEKO, U BCera OyeT «BCIIOMOTaTe TbHbIM» ISt
OMOJIOTUYECKOW  COCTABISIONIE  OpraHW3Ma,
CIIOCOOHOM 3HAYMTEBHO Y/IYYIIUTh KAaveCTBO
YXHU3HU U TIPOJJIUTH €e.

Ceropus pa3BUBaETCs BO3MOXXHOCTb
co3JjaBaTh ~ MCKYCCTBEHHBbIE  OHOIOTHYECKHE
TKAaHU W MOJE/IM Tejla C MOMOIIBI0 CTBOIOBBIX
KJIETOK WIM JAPYyrux OGHOTeXHONOTHH. Mpel
CYUATAEM, YTO ITOT MYTh «IIOYUHKHA» HAIIETO
opraHusMa OyzZeT OYeHb MepCreKTUBHbIM. st
OCHOBHBIX JXU3HEHHO BAXXHBIX OPTaHOB, TaKHUX
KaK cepjiie, JierKue, meYeHb U T. ., OH MOXeT
ObITh JaXke OoJjiee TPeANOYTHUTENbHBIM U OOJee
53¢ PEeKTUBHBIM, yem HICKYCCTBEHHbIE
HeGuosoruyeckue opranbl. CerofgHsi MbI yKe
3HaeM CJy4au, KOTJa 4Ye/lOBeK WMes IIeCTb
nepecaziok cepaua (M OAWH pPa3 TMOYKY) Ha
npoTsbKkeHuHn >ku3uu.” Cellyac 3TO0 MOXeT cebe

ITIO3BOJINTDb TOJIBKO O4Y€eHb obecredyeHHbIH
YeJI0BEK. O,Z[HaKO B 6Y,Z[YH.[€M 9TO CTaHET
BO3MOXXHBIM AJIs1 AOBOJIBHO 0OJIBILIOTO

KOJIMY€eCTBa JII0/iei, HO He CKopee He C MOMOILbI0
TPAHCIUIAHTAI[MH, @ C MIOMOIIBIO BBIPALIEHHBIX B
1a60pPaTOPUHN OPTaHOB.

CHUCTEMATHU3UPYSI PUCKH
Pa3BuTrie  HOBBIX  TEXHOJOTMH  OOBIYHO
HayMHaeTcss C HeKoTopoit sidopun ot HX

BHeApeHNs, U TOJIBKO ropa3jo Io3)Xe IMpUuxoauT
IIOHHMaHHE HpO6J’[eM, KOTOpbIE TEXHOJIOTUH
IMPpHUHOCAT, U TOJIBKO MOCJ/I€ 3TOIr0 NPUHUMAIOTCA

OIrpaHHUYUNTEbHBIE MepbI 110 CHIMKEHHIO
HEKOTOPbIX HeTraTHBHbIX HOCHC,ZLCTBHI;’I.
BosHukaert BOIIpOC: 3a4yeM HaM cerogHs

00CY>XJaTh ONTACHOCTH, KOTOPbIE HE BCTPETSITCS B
ommkarimee Bpemsi? OpHaKo, Aen0 B TOM, YTO
Oyayiee MOXKeT OKa3aTbCs ITOBOJIBHO
HEO)XXHUJAHHBIM U JaKe yxacHbiM. I mymats 00
3TOM HY)XHO 3apaHee. 2020 roJ, IOKa3asa, 4YTO
HUKTO He TOTOBWICS K TaKUM IpobeMaM, Kak
COVID-19, u pe3ynbTaT Hauleii HErOTOBHOCTHU
obouresicsi MHPY B [JIeCSATKH TPUUIMOHOB
JOJIapoOB M O0osilee, YeM OAWH MHJIIMOH
cMepTeil. B aTOM pasgese Mbl CKakeM He TOJIBKO
O PUCKaX, CBSI3aHHBIX C JBIXEHUEM II0 IMYyTHU
KHUOOPTrU3aLuu, HO U O APYTUX, KOTOPble MOTYT
BO3HUKHYTb B pe3y/bTaTe HayYHO-TeXHUYECKOTO
nporpecca, IOCKOJBbKY  BCe  HalpaBjeHUs
MOC/IeTHETO TeCHO CBSI3aHBbI.

DTHYeCKHe U MOpaJibHbIE IPOOIeMbI

B cBs3M C TmOsIBIEHWEM HCKYCCTBEHHBIX
OpPraHOB Y TKaHeld BOMPOC BCTAE€T YKe B
OTHOLIEHMH  MaTepHaJbHOM  OHOIOTUYEeCcKOit
IPUPOJBI, TO €CTh B CAMOM TPSIMOM CMBIC/IE: U3
KaKoro MaTepuaza - OyzeT cAelaH 4YelOBeK
Oyayuiero — 13 OHOJIOTMYEeCKUX eCTeCTBEHHBIX
WM XOTsI Obl OMOJIOTMYECKHX MCKyCCTBEHHBIX
MaTepuaoB, MO0 3TO OyJeT YyXe BOBCe
HebGuosoruyeckoe co3ganve? Kak oH Oyger
pasmMHOXaTbcsi? Kak Oyayr ¢yHKIMOHMpPOBaTh
ero Mo3r u co3HaHue? JIroboe Takoe M3MeHeHHe
OYeHb TJIyOOKO 3aTpoHeT ¢QyHAAMEHTAbHbIE
VMHCTHUTYTHl 4Ye/IOBEYeCTBa, BKJIIOYAsi MOpaib U
MEXJIMYHOCTHBIe OTHOILIeHHUs. B camom zene, yto
CTaHeT C MOpAJbI0 M KAaKOBAa OHA Oyzer, ecian
pedyb HUJEeT O CMeHe OHOJIOTUYeCKOW HPHUPOIBI?
Mopanp U yejOBeyecKWe OTHOIIEHHS] — ITO He
YTO-TO, CylLecTBylOlLee OTJEeIbHO oT
TEXHOJIOTUI, TeM O0ojiee OT 4YeTOBEYECKOM
dusvonornn M - wMpe - OUOJIOTUYECKOI
OCHOBBI. OJTO pe3yAbTaT OYeHb CJIOXKHOI
COLIMOOMOJIOTUYECKON 3BOMIONUU, U 0e3 CBoeH
MaTepHaIbHON  OWONCUXUYECKOH  00O0JI0YKH
MOpajib B NMPUBBIYHOM MMOHUMAHHHU 3TOTO CJI0BAa
MOJXXeT HCYe3HYTb.
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Mbl  mpeamonaraeM, — 4YTO  HACTOSIAs
KHUOOprusauusi, eciM OHa KOTJA-TO BCe JKe
HayHeTcs, OyZeT CBsi3aHa C U3MEHEHWEM YyBCTB
M CO3HaHUs 4YeloOBeKa. B 3roil o6Gmactu yxe
Benércss pabota. Tak, Hampumep, HeJaBHee
VCC/Ie[lOBaHME TIPeACTaBUIO KOHLENTya/IbHYIO
OCHOBY [/ pPa3pabOTKM KUOOpPru3anuv Ha
cvsinnun opranusma U UM (Wu et al. 2016).

MopasnbpHasi ~ CTOPOHa  TEXHOJIOTHYECKOTO
mporpecca He SIBJISIETCSI HOBOM mpoGiemoit (cM.
Hanpumep Bernal et al. 1929; Haldane 1924).
OAHaKO C POCTOM TEXHOJIOTUYECKOTO PAa3BUTHS
MBI BCTpe4daeM O0ojiee KOHKpeTHble U Ooiee
BBI3BIBAIOIIIE WCCIEJOBAHMSI IO JTOH TeMe,
TaKve, HANpHUMep, KaK BJIMSIHHE 3TUYECKOTO
CY)XJEHUSI O pellleHUH Ye/loBeKa CTaTh KHOOProm
(Pelegrin-Borondo et al. 2020) wau pgaxe mo
THUYECKUM BOIpocaM KubepkuBoTHbIX (Xu et al.
2020).

bunn /Ixoit B cBoeil paboTe MOAHSIT BOKHYIO
npoGiemy, Kacarolyrocs BO3pacTaroleit
3aBUCHMOCTH OT MALIWH, OMACHOCTh «I€PeCTaTh
OyMaTh M pellaTh CUTYalMI0O Bce Gosblieit
3aBUCUMOCTHA OT MAIUWH, KOTZAQ JIIOAM, IOTEPsB
BO3MO)XHOCTb TPAKTHYECKOrO BBIOOpA, HAYHYT
NpUHUMATh Bce pelreHuss mauwH» (Joy 2000,
cTp.2). BepositHO, /HKOH Cryiiaer Kpacku, KOrga
nuurer: «B  KOHILle KOHIIOB, MOXeT ObITh
OOCTUTHYTA CTylleHb, Ha KOTOPOW pelleHwus],
HeOoOXOAMMbIe /Jisl YIIPABIEHUsI CUCTEMOM, OyAyT
HACTOJIBKO CJIOXKHBI, YTO MHTE/UIEKT Jojeit
OKa)XeTCsl HeCIOCOOHBIM K HX reHepauuu. Ha
3TOM  craguu  3dQPeKTHUBHOe  yIpaBieHUe
nepeiger K MamvHaM. Jlrogu yxe He CTaHyT
CHIOCOOHBIMH  JIJa)Keé TIPOCTO  BBIK/IIOYUTH  HX,
NOTOMYy YTO OyJyT CTO/Ib OT HUX 3aBHCETh, YTO
BBIK/TIOYEHHE OKa3aJoch Obl PaBHOCHJIBHBIM
camoy6buiictBy» (Tam xe). Tem He MeHee
OTMACHOCTh TIOMACTh B [JOBOJBHO CHJIBHYIO
3aBUCUMOCTD OT TE€XHOJIOTMYECKHX CHCTEM BOBCE
He yMmo3puTesnbHas. WM dro TOrZa B UTOre
OCTaHeTCsI OT «CBOOOJABI BBIOOpa» YeIOBEKa,
coBceM HesicHO. Kpome Toro, cutyanus, Korza
CHUCTeMbl BO3BMYT Ha cebst OONMbLIYI0 YacCTh
YMCTBEHHOU paboOThl JIIOZeld, BIIOJTHE MOXET
OpUBECTH K TOMY, 4TO yM Jofei Oygnyliero
cTaHeT paboTaTh MeHblIe, YeM Yy COBPEMEHHOIO
YyeJIOBeKa, B pe3ysbTaTe OH ocyabeeT, MoJgo00HO

TOMY KaK C/1a0el0T MBIl MHOXECTBA HALIUX
COBPEMEHHHMKOB, He HMMEIOIUX HeOOXOIUMOCTH
BBIMOJIHATH pU3NYeCKyIo pabory. EctecTBeHHO, B
MOMOLIb HWHTE/UIeKTy OygyT TOSIBIATBHCS BCe
6osiee ymobOHble W objerdarmomnire paboTy MbICTH
cucTeMbl. BrmtounTest mosoxxurenbHast oOpaTHast
CBSI3b: YM He XOYeT HAIpsraTtbes, yCTPOMCTBA
obser4alor ero paboTy, yM oOcCiabseTcsi ewie
6ospire. [loaTOMy HeyAMBUTENBHO, €CIH B
OyIyleM «yMCTBeHHasi TMMHACTHKa» (B Buzje
KaKOM-HUOYAb TAOMUILBI YMHOXEHHsI) CTaHeT
MPOMAraHAMpOBaThCsl KaK O4YeHb I0JIe3HOe
yIpa)KHeHHe, TaK )Ke KaK CerojHsi IpOCThbie
¢usnveckre  Harpy3ku. Takum  00Opasowm,
yKa3aHHasi ¥ BO3pacTalolliasi ONMaCHOCTh IOMACTh
B 3aBHUCHUMOCTh OT TEXHOJOTHUYECKHUX CHUCTEM
MOJHUMAET U Ba)KHbIE MOPAJIbHbIE aCMEKTBHI.

Eure ofHa BayxHast MopasibHasi mpobieMa — 3TO
HENpUsATHE WIA JaXKe CONMPOTHBJIEHHE HAy4HO-
TEXHUYECKOMY TPOTPecCy, YTO HMMeeT [JABHIOI0
ucropuro. Cambplii HW3BECTHBI TNpPUMEp —
JIYASWTHI, PafUKaIbHOE ABIKEHHE aHTJIMMCKHX
TEeKCTU/IbHBIX pPEMEeC/IEeHHUKOB U pabouux B
nepsble gecarwnetus XIX Beke, KoTopoe
paspyliajia MallMHBL B  KavyecTBe  (OPMBbI
nporecta (cm. Hampumep Binfield 2004; Jones
2013). Jra Goprba He OBUIO BbI3BAHA JIMIIb
HEBE)XeCTBOM, HO M K/IACCOBBIM M HHTEpPEeCaMH,
MOCKOJIBKY TKa4{ SICHO TMOHUMAJIH, YTO MALIMHBI
OTHMMAIOT y HHUX 3apaboToK. N ato He
eIUHCTBEHHbIII B MCTOPUU TpUMep, Korja
mporpecc 00OCTPSUI CHUTyaljMl0o B OOlLIecTBe,
MPUBOAMI K OAHKPOTCTBAM, YHUUTOXKaJl MHOTHE
npodeccu; HWHOTAA OH JaXe TMPHUBOAUI K
3aMyCTEHUIO Le/IbIX T'OPOJIOB W TEPPUTOPHH, a
TaKKe 4YacCTO YXyZIIaJ KayecTBo >Xu3HU. MHorga
3TO OTKPBIBAJIO HEO)KUAAHHbBIE BO3MOYXXHOCTH JIJIs1
370ynoTpebeHNid WM  OBUIO  MCTOYHUKOM
OTYasTHHOM COLIMA/JIbHOM OGOpbOBI M YTrHETEeHWSI.
TeMm He MeHee, 3aMeJ/TUTh 3TOT MPOLLECC HUKOMY
He yZaioch. Y)XecToueHHe TpeOGOBaHUI K HOBBIM
nekapcerBaM, 3anpetr MO win KJIOHUpPOBaHMS, a
TAaK)Ke MHOroe JApyroe - 3TO COBPEMEHHbIe
MIPOSIB/IEHUSI TaKOUW GOPBOBI C TEXHOIOTUYECKUM
nporpeccoM. (Od4eBHAHO, 4YTO MHOTME U3
MOZOOHBIX OTPAHUYEHUN U 3aNPeTOB aOCOJTIOTHO
HeoOxonumpl. C  OLHOM  CTOPOHBI, TPYAHO
OXXUJATh, YTO MOXXHO IIOCTaBUTBH IO TIOJIHBII

Journal of Big History, Volume 1V, Number 3,



I'punun AA., I'punun A.E, KUEOPI'MI3ALINN, 2020 73

KOHTPO/JIb ~ pa3BUTHe  HAyYHO-TeXHUYeCKOro
nporpecca. C Apyroil CTOpOHBI, [JOCTIDKEHUS,
CZle/laHHbIE B TIpoLiecce 6OPHOBI 32 IKOTOTUYECKH
OpHEeHTHPOBaHHOE MIPOM3BO/ICTBO 159178
Oe30macHble JieKapCcTBa MOKA3bIBAIOT, YTO 37€Ch
BIIOJIHE BO3MOXXHO [JOOWUTBCS OIpeseIeHHOTO
YPOBHS KOHTponsa. B memom  MuHMMMBauus
yurep6a OT MHHOBALMI AOJ/DKHA OCYLIECTBIISITHCS
MyTeM CO3JaHUS Olpe/ie/IeHHbIX UHCTUTYTOB U
MpaBWI, ONTUMHU3UPYIOLIUX KOHTPOJIb  Haj
TexHoIorussMU. HO 0COGEHHO Ba)KHO Jie/laTh BCe
9TO 3apaHee.

HeoOparumsie femorpadpuyeckue
TpaHcpopManuu.

Kaxmass ¢asza m10060if  mpousBOJCTBEHHOMN
PEBOMIOLMU  CBsA3aH C  fAeMorpadpuyecKumMm’
nsMeHeHussMU. HawanbHasi U INpoMexyTodHas
¢daza, Ha KOTOpPOU MbI ceiYac HAXOAUMCS B
KubepHeTnyeckoii PeBOJIIOLH, co3anu
YCJIOBUSL AJIsl  KOJIOCCAJIbHOTO POCTa HaceIeHUs!
MHpa. JTOT POCT IMPOUCXOJAUT B OCHOBHOM B
Pa3BUBAOIINUXCS CTPAaHaX U BO MHOT'OM SIBJISIETCS
TPEeHA0M aeMorpadpuiecKoi PeBOIIOLUN
WHJYCTPUaIbHOU 3mnoxu. Ho ¢ apyroii cTopoHHsl,
B Pa3BUTHIX  CTpaHax  JeMorpaduyeckas
peBOIOLMST  3aBeplIWIAch TaK Ha3bIBAaeMbIM
nemMorpadpuyecKum epexoioM, ApPYTUMH
CJI0OBaMU — CHIDKeHHeM poxkgaeMocTH. [Ipu sTom
3HAYUTE/IbHO YBe/IW4M/Iach MPOJO/DKUTETbHOCTD
XU3HM ¢ ee KavecTBo. Jlemorpadurueckuii
mepexosJ;, BO MHOTOM CTajJl  pe3y/bTaTOM
HavanbHOU ¢a3sl KubepHeTruecKkoi peBOMOLIUH
(MMeHHO Ha ee mepBOU ase ymanoCch AOOGUTHCS
IpophiBA B BOMPOCAX IUIAHUPOBAHUSI CEMBH).

Henmapom BO BCe 60/1blIIeM Yucie
Pa3BUBAIOILNXCS CTpaH Ko3pPUIIeHThI
POXZAEeMOCTU CHIDKAIOTCS, B HEKOTOPBIX U3 HUX
TaKKe  HAOMIOJAeTcss  3aMeTHOe  CTapeHHe
HaceneHus.. Ho B  mpouecce TOM  Ke
KubepHeTnyeckoii PEBOJIIOLIMUA
nemorpadudeckast — CTPYKTypa  CYIIeCTBEHHO
n3MeHunacb. W3 mnupaMuzanbHON CTPYKTYpPBI

(Korza 1eT ¥ MOJIOZIEXb COCTABJISIIOT OCHOBHYIO
YacTh HACe/leHHWsi) OHA [BUTAETCSI B CTOPOHY
NpeBpalleHUs 3TOM CTPYKTYPBbI B
MPSIMOYTOJIBHYIO, KOTJA KOJHMYECTBO TTOXXHJIBIX
JIOJed TOYTH PABHO KOJMYECTBY MOJIOJEXHU
(moppoGHee 0 TrI06aZBHOM  CTapeHUH U

TeXHOJIOTHsIX Tporpecca cMm. L. Grinin et al. 2020).
Mano Toro, B OmKaiiieM AeCATUNETUSI MbI
O6yneM  HabmMoOJAaTh  CTapeHWe  MHPOBOTO
HacejlleHUsl, B pe3y/lbTaTe 4Yero ero CTPYKTypa
npuobGperer popMy 0OpaTHOM mUpamMusl (Korga
KOJIMYeCTBO [eTeil M MOJIOABIX KOropT Oyaer
MEHbILE, YeM Y TIOXHIIbIX JII0fAeH). B HeKOTOphIX
Pa3BUTBIX CTpaHax OXXHAaemast
MPOAODKUATENBHOCTD XU3HU MOXKET YBeTUUUTHCS
J0 95-100 JIET, U B 1|€JIOM OHAa MOXXeT JOCTUraTh
YPOBHSI HamboJiee YCIELIHbIX HAa CerogHSILIHUMA
IeHb cTpaH (Hanpumep, B SImoHuu), To ecTh 80—
84 roga, Ho MOXeT Aaxke ObITh U Bbilie (Statista
2015; Vollset et al. 2020). Mexzay Tem, 0cOGeHHO
OBICTPBIN POCT YHC/IA TOXWUIBIX KOTOPT Oyzer
HAOMOIAThCs B OIVDKallIe TpU JecsaTuaeTus. B
pe3y/bTaTe pasjeseHue OyJeT He HA MepBbId U
TPeTUH MHPBI, & HA MHUPBI CTAPbIX U MOJIOJBIX
Hauuii. Ho k »>ToMy BpemeHM cTapeHue
HacejeHUs1 OyZeT 3aMeTHO B OO/IBLIMHCTBE CTPAH
MHpa (BO3BMOXKHO, 3a VICK/TIOYeHHEeM
appUKAaHCKUX TOCYZAPCTB). B TO IKe Bpems
3aMezjIeHue TEMIIOB POXXJAeMOCTH v
vcyepraHue JeMorpadpuyecKkux AUBUIEHAOB B
GOJIBIIMHCTBE CTPAH TPEThETO MUpPA MPHUBEJET K
TOMy, 4YTO  JeMorpaduyeckas  CTPYKTypa
CYLECTBEHHO W3MEHHUTCsS, WU [0S JAeTell W
MOJIOZI)KW YMEHBUINTCS, A OIS TOXKHUIIBIX IOl
yBenm4ynTcs. CKa3zaHHOe O TeKylIuxX U Oyaymiux
JeMorpaduyecknux IpOLeccax HMeeT BaKHOe
3Ha4yeHWe U /i1 OyAyLUUX TPEeHJOB PAa3BUTHUS, U
IJIs1 KUOOPTM3allUM B YaCTHOCTH, ITOCKOJIBKY
COKpallleHHWe [OJM MOJIOJIOTO HACeNeHUs W
OJHOBpEMEHHOe YBeJIUYeHUe [O/MU TOXKUIOTO
MOCTAaBSAT Tepes 0OIIeCTBOM MPOG/IeMbl 3aMeHbI
BBINAJAIOIINX TPYZOBBIX pecypcos u
obecrieueHUs KaueCcTBO JJTATETbHOU
OMOJIOTUYeCKOU XU3HU  moged 8o+ u go+. U
Bce 9TO OyJeT pelaTbest 3a CYeT TEXHOJIOTHH U
CBSI3aHHBIX ¢ KHOOpry3anyeil cpesiv HUX..

Yagok geMoKpaTiuu u 00pb0a MOKOTeHUI
CTapeHrie Hace/NeHUSI MOXXET TIPUBECTH K
YKy IE€MOKPATHUYEeCKOH CHUCTEMBI.
Jemoxkparus MOXXET MIPEBPATUTHCS B
TePOHTOKPATHIO, U3 KOTOPOU OyJeT yxe TpyaHO
BbIOpaThest (Berry 2012; Tepe u Vanhuysse 2009).
Kpusuc pmemMoKpaTU4ecKOTo YIpaBIeHUs —elie
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6osiee BeposiTeH B KOHTeKcTe GOPBOBI 3a rojoca.
C yBenu4eHHEM MPOJO/DKUTETBHOCTA JXU3HU U
COKpAllleHHeM [0/ MOJIOLEXH B CTPYKType
Hace/lleHUsT KOJIMYECTBO U POJIb TOXHMIBIX U
CTaphIX /I0Aei Hen30eXXHO BO3pacTyT. BeposTHbI
TaKKe Y H3MEHEeHUsI B II0JI0BOMl IPOIMOPLUH.
Kpome TOro, mOCKOIBKY TMOXH/IOE IOKOJIEHHE
60j1ee KOHCEPBATUBHO B CBOUX MPEANIOYTEHUSIX U
NPUBBIYKAX, OHO MOXXeT BJHUATh Ha BBHIOOD
MOIMTUYECKOTO KypcCa, a TAaKKe COLUAIbHbIE U
DKOHOMHUYECKHEe  BOINPOCHI, KOTOpble MOTYT
IIOCTaBUTh B HEBBITOJHOE MTOJIO)KEHHE MOJIOZioe U
CpeJHeeBO3PacTHOE MOKOJIEHHUSI.

Ocobyio TpeBory BbI3bIBaeT TOT (aKT, 4YTO

POCT  TIPOAO/DKUTEIBHOCTA  JXU3HHU  MOXET
CIIPOBOLUPOBATh KOHQJIUKT MeXIy
MIOKOJIEHUSIMM, TIOCKOJIbKY pacTyliee YUCIO
MOXWIbIX  JIIOfel  moTpebyeT  yBelW4YeHUs

TPYZAOCIIOCOGHOTO BO3PACTa U TPYAOCIOCOOHOCTH
Ha 10-20 JieT ¥ Gojiee (Hapsigy C BOBJIeYEHHEM
HeTPYJOCIOCOOHBIX  JIOZell B CBA3U  C
MOSIBJIeHUeM HOBBIX TeXHHUYECKUX CPeACTB U
OOCTI)KEHW MeauuuHbl). B arom  ciaydae
cTapiuee MTOKOJIEHHE, BEPOSITHO, Oyzer
MPEeNsITCTBOBAaTh Pa3BUTHIO Kapbepbl MOJIOOTO
MOKo/IeHUs1. Taroke MOXXUIOe Hace/leHHWe MOXKeT
Croco6CTBOBATh  PAaCTylleMy  KOHCEPBATHU3MY
o0111ecTBa, 4To MOXXET 3aMe/JINTh
TEXHOJIOTUYeCKUH pocT B Oyayumem. Y6paTh
MOXXUIBIX JIIOJlell C TYTHU MOJIOZIeXKH CTaHeT
CJIOXXHOM 33/la4yeid, U Ha 3TOM ITyTH, KaK F'OBOPUJI
®.PyKysiMa,HaM, BO3MO)XHO, B KOHEYHOM HTOTE
npujeTcss HaWTu (GOPMbI MHCTUTYL[HOHATBHOTO
«3UDHKU3MA», YTOOBI TMO3BOJUTH  MOJIOJBIM
JMIOOAM BOWTH B PabO4YMil Tpoliecc B MHUpe C
BBICOKOM  OXWJAeMOH IPOJODKUTETbHOCTBIO
YKU3HHU.

BaxHO OTMeTHTH, YTO TAaKOH TIOBOPOT K
TepOHTOKPAaTHH Hanlbosiee ObICTPO HAMETHUTCS B
crpaHax Espomnbl u CIIIA. C ogHOM CTOPOHBI, 3TH
CTPaHbl UMEIOT CHIbHEHIINEe AeMOKPATHYeCKHe
TPaAMLNU, & C JIPYrod CTOPOHBI, 37€Ch B HHUX
HanboJlee 3aMeTeH BTHOKYJ/IBTYPHBIN AMCOANTAHC
(B Oymymem B CIIA MOXHO OXWIATh
MPOTUBOCTOSIHUSI ~ MOJIOJIOTO  JIATUHCKOTO U
MOXXUJIOTO 0eJIoro Hace/lleHWs, TOTJAA KaK B
EBpomne 3T0 OyzeT MeXy MOIOJBIM UC/ITAMCKHM U
MOXKUIBIM GeJIbIM XPUCTHAHCKUM HaceleHUEeM).

OTo 03Ha4daer, 4TO pa3peiB Mexay CeBepoMm u
FOrom MOXeT BOCIPOU3BOJAUTHCS B /06OM
IOPYroi cTpaHe, Ijie TIOXXH/Ibleé KOPEHHbIE HAIUU
OyzAyT >XUTh GOK 0 OOK € ropaszao 60j1ee MOTOJbIM
HacejieHWeM, UMeIOIIe PAa3/InYHble KYJIbTypHbIE
Tpaguiyu. KOHQIUKTBI MeXIy TMOKOIEeHUSIMH B
STHUX CTPAHAX, BbI3BAHHBIE OIMCAHHBIM BBHIILE
KPU3HUCOM [1€MOKPATHU, HEM30eXHO MOBIHUSIIOT
Ha cyapby BCcero Mupa B  YCIOBHUAX
ra100a/IM3aLMu.

l'eomommTuka HCKYCCTBEHHOTO
BOCIIpOMU3BOACTBA

B KOHIIe IIpOLIJIOTO B€Ka CTaj0 ACHO, 4YTO
BO3MOXHOCTb B/JIHWATD Ha TE€HOM U CUCTEMY
BOCIIpPOMU3BOACTBA Y€J/IOBEKA MOXET IIOPpOAUTH

MHOXXeCTBO CJIOXKHBIX COLIA/IbHBIX,
MOJIUTUYECKNX, JOTUYECKUX M IOPUSUYECKHUX
npo6ieMm B Oyaymem. Tem He MeHee,

MOAUPUKALMS YeTOBEeYECKUX OMOPHOHOB YKe
Havyajach M WAET MOMHBIM Xx0oJoM. Hampumep, B
2015 rogy KuTaii 3asBri1 0 IpoOBOAMMBIX paboTax
Mo MoaudUKALMK Yel0BeYeCKOro »>MOpHOHA
(Cohen 2019), a HecKoJbKO MOIKe 06 3TOM
sasBuit U B Poccusiu (Cyranoski 2019). Eciwm
TaKMe  WCCIeJOBaHHUsS, a TakkKe  MeTOAbI
BBIPAIUBAHUS  JeTeli  BHe  MAaTePHUHCKOM
IIaleHTsl  OyAyT  pa3BUBATHCS,  CTPYKTypa
BOCIIDOM3BOJICTBA  HACeJIeHWs]  KapJWHAJIbHO
nameHurcs. [loMUMO OTHOIIEHUsT K BOIPOCYy O
pPa3phIBy CBsI3el MEXAY TOKOJEHUSIMH 3Ta
npo6seMa MMeeT U ri00aNbHBIN acneKT. ByayT
A CTPaHbl U MHUP B LIEJIOM TOTOBBI K TaKUM
usmeHeHusim? M He 3axoTAT U HEKOTOpbIE
CTpaHbI W3BJ/IeYb BBITOJY us3 CBOUX
nemMorpadpuyecKux MperuMyIecTB (4To 6bIO0 GbI
BIIOJIHE €CTeCTBEHHBIM XoZ0M Bemeit)? Tyt
OTKpbIBaeTcst mpoctop ais ¢pantazuu. C omHOU
CTOPOHBI, OYEeBHUJHO, 4YTO B OyAylleMm mpu
CO3JJaHUU KaKUX-TO MEXAYHAaPOJHBIX CTPYKTYpP U
BBIPAa0OTKE KBOT [Jis PA3HbIX TOCYJAPCTB
YUC/IEHHOCTh  HACE/NIeHWsI  CTPaHbl  CTAHET
HAMHOTO Ba)kKHee, 4eM cerofHs (B HAK AHU
CTaTyC CTpPaHbl CKOpee U3MepsieTCsl  ero
60raTcTBOM M BOEHHOM Molbio). Ho cormacurcs
v 3amaj ¢ TeM, YTO CTPAHbI C TOPa3Ao OOJIBIINM
Hace/ieHHEeM OyyT JUKTOBATh CBOU YCJIOBUS?
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C ppyroii CTOpOHBI, mo4yemy Obl HEKOTOPBIM
MOJIMTUYECKHUM 3/IMTaM He MCIIO0J/Ib30BaTh HOBBIE
penpoOAYKTUBHBIE TEXHOJIOTUM W, HAallpuMep, He
CTApPTOBAaTh HOBYIO TOHKY B IPUPOCTE HaCe/IeHUs.

3AKJIOYEHHUE. MEXKZTY
TEXHOJIOTHYECKHUM OIITUMHU3MOM U
PA3YMHOH OCTOPOXXHOCTbIO

Yem ObICTpee MPOUCXOIAT H3MEHEHWSs, TeM
C/IOKHee OOILeCTBy C/eZlOBaTh 33 HUMU U TeM
6o/lee  HEOAHOPOAHBIM OHO CTAHOBHUTCS B
COLMaIbHOM (@ YaCTO U DTHOKY/IbTYPHOM) IJIaHE.
KubepHeTryeckast  peBOJIOLMS  TPUBe/Na K
B3PBIBHOMY POCTy MHGOPMALMHU. DTO 3aTPyJHSIET
JIJISI MHOTHMX JIIOJeH OCBOeHMe HOBBIX TeXHOJIOTHI
U cepbe3HO pasfenseT oOiecTBo. «Mosonbie
D)aeins i CYUTAIOT cebst «urpOBBIMU
abopureHaMu» U CHUCXOJUTENTBHO CMOTPAT HA
«urPPOBBIX MMMHUTPAHTOB», TOXHJ/IBIX JIIOZEH,
BBIPOCLIMX C KHUTAMH, PyYKaMu U Oymaroi», -
nycaad mpe3uzieHTel PuMckoro wiay6a (von
Weizsacker u Wijkman 2018, p.46) B HekoTopom
CMBIC/Ie TEeXHUYECKHUM MPOrpecc YCKOPSIeTCsT 3a
cyer BO3PACTAMOLIEM HEOOXOAMMOCTH
aZATITUPOBATBCSI U YYUTHCS, U, C/IeJOBATeIbHO,

Bce Oospmie u  OoJplle  TMO/MATaThCsl  Ha
TEXHOJIOTHH. JTo bopmupyer HOBOE
KOJUIeKTUBHOe  O0OydeHHe, KOTOpoe  Oyzer
COoYeTaHHEM YeI0Be4eCKOTo OTIbITA "
TEXHOJIOTUYECKMX  BO3MOXXHOCTeH, U  JAacT
UMIy/nAbC st OyAyuiero sTama  PasBUTHS

bonpmoit HMcropum mnocne mnpeososeHUs 9-ro
py6exa (Tperxoza).

Cuna yenmoBeKa yBe/IMYHUBAeTCsI C POCTOM
TEeXHOJIOTUI, HO BMeCTe C 3TUM BO3HHUKAeT MHOTO
paHee Hem3BeCTHbIX mHpoOseM. [loaTomy, eciu

MBI XOTHUM BOCII0/Ib30BaThCs HOBBIMU
BOBMOXHOCTAMH (@ mouemy Obl u Het?),
HEOOXOAMMO  TpeaBUjeTh  MpobGreMbl  H

MHHUMU3UPOBAaTh UX MOCHEACTBUSI U  «IIOK
Oyaywero.* K coaneHnio, 4enoBe4eCcTBO He
BCEr/Jia YYMUTCSI HA COOCTBEHHBIX OMIMOKAX M MaJio
obpaiiaer BHMMaHHUS Ha Oynyliue MpoGIeMBbl.
Kpome TOro, [OBOJBHO TPYAHO TpeABHUIETH
npoGneMbl. Bor  moyeMy  HaM  HY)KHBI
ornpezeieHHbIe MHCTHUTYTHI VTN
a/IMUHHUCTPATUBHO-TIPABOBbIE CUCTEMBI, KOTOPbIE
B3SIM OBl TEXHOJIOTMYECKOe Ppa3BUTHE TIOJ,

KOHTPOJIb U pa3BUBAJINCh ObI B COTpPyAHUYIECTBE C

TEXHOJIOTUSIMH, COXpaHssl MpU OTOM  MX
¢dyHkumoHanpHOCTh.  OgHaKo  AAsL  3TOTO
HEOOXOAMMO peryiMpoBaTh TEMITbI HAy4YHO-

TEXHUYECKOTO Mporpecca B Mupe. Mbl BepuMm, 4TO
PaHO WM TO3QHO 3TO CTAHET BOBMOXHBIM. K
COXKaJIEHUIO, TIOKA 3TO HEJOCTIKUMO, MTOCKOIBKY
KOHKYPEHLMsI MEXKAy CTPaHaMU B TEPBYIO
odepesb  OCHOBAaHa Ha  Ppa3HOM  ypOBHe
HKOHOMHYECKOT0 pocra. CraHOBUTCS
O4Y€BHUAHBIM, YTO KOHTPOJ/Ib HaJ OIIdCHbBIMHA
HU3MEHEHUSIMU TaKKe TMOTpebyeT onpezeeHHbIX
HOJTUTUYECKHX TIPe0OpPasoBaHUi, KOTOPbIE MOTYT
CTaTh Ype3BbIYANHO CJIOXKHBIMU U
gyBcrBuTenbHbIMU (L. Grinin u Korotayev 2013)2.

Mexzay TeM B 00LIeCTBe C JaBHETO BPEMEHH U
IO CHUX TIOp [JeWCTBOBaM [Ba  TJIaBHBIX
perynsitopa, 06e3 KOTOPBIX OHO HE MOXeT
CyLIeCTBOBaTh. DTO MOpajib M TPABO, KOTOPbIE

TalOKe  OMWUPAIOTCSI Ha  IICUXOJIOTUYeCKHue
CTPYKTYPBI oG1iecTBa u Hace/eHUs,
JeHCTBylOIlMe Ha IOYTH MOJCO3HAaTe/IbHOM

ypoBHe (L. Grinin u Grinin 2016). Ho uyem
ObICTpee Pa3BHUBAKOTCS TEXHOJIOTUHM, TEM MeHee
MpU3HAHA MOpajib, MOCKOJbKY OHA HE MOXET
HAaWTU CBOM HOBBIA OanaHc. Tarxoke BIIOIHE
BO3MOJXXHO, YTO 3a OIpeJe/IeHHbIM [pefeioM
CKOPOCTH  HAyYHO-TEXHHUYECKOTO  Pa3BUTHS
MOJKeT HAuYaThCsl 3aMEeTHOe pa3pylleHhe MOpaIn
(unu ee pacmaz Ha pasHble BUAbI Mopasu). U ato
TeM 60Jjiee OMacHO, KOTJA Pa3BUBAOTCS MOIIHbBIE
TEXHOJIOTUYECKHE BO3MOXXHOCTH
TpaHcpOpMaLIMK YeT0BeYeCcKOro opraHusma. Ms-
32 OTCYTCTBHSI MOPANbHBIX OTPAHUYEHUMH U
CTpemMJieHHsI K OGOJIbLIOW TPUOBUIH  MOTYT
Mpeo6/IailaTh Pas3JIMYHbIe OMACHBIE SIBIEHUS: OT
MOJbI Ha KOPPEKLHI0 Te/la [0 MOMBITOK CTaTh
CBEpX4Ye/IOBEYeCKUM  C  TOMOIIBI0  HOBBIX
MeIMIMHCKUX TEXHOIOTHH.

FOpuzanveckoe paBo, MOSIBUBIIKCH B arpapHO-
peMecieHHbIX O00lIecTBaX, 0Openo 3peocTh B
MepuoJ, MHAyCTpUainaMa (HO HOPMOTBOPYECTBO
uMeer MecTo B Jo6om o6miectBe). IlpaBo,
Oyayun Oojiee THOKUM, YeM MoOpaib, TeM He
MeHee TpebyeT OIpeIe/NeHHON YCTOWYUBOCTH,
KOTOPOM, KaK MbI BHJHUM, CJIOKHO JOOUTHCSI B
yC/IOBUSIX OBICTPON CMeHbl TexHosoruii. [lo
cnoBam C. Jlema: mepen TeXHOTOTHUYECKUMH
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MHHOBALMSIMU OOIIECTBO U €r0 MPABOBbIe HOPMBI
Yaije  BCEro  OKA3bIBAIOTCS  MPAKTHYECKH
6eCCUbHBIMH, €C/TU TOJBKO OHH HE BCTYIMAIOT B
OTKPOBEHHO pSAMOM KOHQIMKT c
3akoHamu» (Lem 1968, crTp. 269). M, Kak
CripaBeyIMBO OoTMevaeT JleM, HHTEeHCHUBHOCTH, C
KOTOPOM  «YIPOLIAOIIAE [€JI0» TEXHUYECKUE
CpeiCcTBa  TOAPBIBAIOT  LEHHOCTH,  HMeEeT
MIOJIOYKUTETHHY O KOPPEISILHIO C 190’
3pPEeKTUBHOCTHIO. ITO  3HAYUT, UTO YeM
appeKTHBHEE TEXHONOTUH PEIIAlT KaKHe-TO
YacTHbIe MPO6IEMBI, TEM CHU/IbHEE OHU U3MEHSIOT
00IIeCTBO, €ro MOpPaJbHO-TIPABOBYI0  TKaHb,
MOC/IEICTBUSL  Y€ro HAYMHAIOT OCO3HABATHCS
ropaszo Mo3xe.

Kak Gyzer camMoopraHu30BbIBAThCS Oyayliee
o0IIecTBO B TAaKOM (Cjy4ae, HesiCHO. B
MpeILIECTBYOIIHE STIOXA MOPAJb U TIPABO MOXXHO
ObLIO CPaBHUTH C JABYMsI HOTaMH, Ha KOTOPBIX
00IIeCTBO CTOSIJIO [JOBOJIBHO Kpernko (mpuyem
Tam, rae ObUI TEPeKOoC, HAlpUMep MPABO OBLIO
HEJOCTATOYHO PA3BUTHIM, YYBCTBOBAJICSI U KPEH
o6mectBa). Ho, o6pasHo roBops, ecnud ofHa
«HOTa» (MOpasip) wWc4e3Her, a fApyrast (mpaBo)
ociabeet, yCTOUT JiK OOILECTBO HA TAaKOU C1aboi
oTiope MPH CTOJIb BBICOKOM CKOPOCTH [BYDKEHUS

Bnepez?

TpyoHo u  dakTuvecku  6eccMbICTIEHHO
MBITaThCSI ~ TNOMeIIaTh  Iporpeccy.  Bcerma
BO3HMKAaeT BOMPOC O TOM, 4YTO CYMUTATh

IPOTPeccoM B KaXKAYI0 KOHKPETHYIO BSIIOXy U
KaKOBBI U3ZAepXKu? B mobom ciydae nmydie He
TOPOIUTHCS d M3MeHeHUsIMU C
Heollpefie/leHHbIMU TocneAcTBUsiMU. CTymast Ha
HOBYIO 3€MJIIO, JIy4lile OBITh OCTOPOXXHBIM, YeM
ToponuThcsA. Hayka, MHHOBaLMM M HW3MeHEHUs

CJIMLIKOM  OBICTPO  CTaBST MHOTO  HOBBIX
IPAaBOBBIX, MOPAJbHBIX M  SKOHOMMYECKUX
npo0GseM W BBI3BIBAIOT  OCTPble  CIIOPBHI,
KOH(QJIUKTBI, TOpProBble BOHWHBI U  ¢$oOUM.
OO61ecTBEHHOE CO3HAaHHWE OJHO3HAYHO OTCTAET.
HexoHTpoupyemsiit TeXHOJIOTMYeCKU M
Mporpecc  MOXHO  CpaBHUTb C  Poxow,

JleTeHJApHON mnTHLer w3 ApabCKUXx HOYeH,
KOTOpast OBICTPO HECET 4YeJI0BeYeCTBO, HO IpPHU
3TOM TpebyeT 4YenoBeYeCKUX >KepPTB. ['0TOBbI u
MBI K 3TOMy? VM 4yeM MBI TOTOBBI IOXX€PTBOBATh

pazu nporpecca? ITU BOMPOCHl — JOJDKHBI CTATh
OJHHMH U3 CaMbIX BOKHBIX TIPU OLIEHKE

Hawrero Gyzayuiero. M Tem 6Gosiee OHU BayKHBI
Ha MyTH K KNOOPTrU3aLM YejI0BeKa.
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Endnotes

BaxkHo orMetuth, uto KubepHermueckas
peBoAaIonus cama I10 ceOe cTasla IPOAOAKEHIeM

OCHOBHOTO TpeHJa MIPOU3BOACTBEHHBIX
PeBOAIOIINIA. B MaKpomaciitade
TEeXHOAOTMYECKUII POCT  yBeAMUMBAACS, IIO

KpanHen Mepe, 3a nocaeauue 40,000 aet, xoTs n
¢ HekoTopeIMI paykTyauysiMu (Grinin, Grinin,
Korotayev 2020).

?Peun uaer 00 yKe
A»Buge

10CAe AHIOIO

yMepIeM
Poxdeazepe,
omepaumio IO

MyABTUMUAAVIOHEpE
IIepeHeCIIM
TpaHCIIAaHTallM cepAlia B Bo3pacTte 99 aer.

SMb1
pesoaronum: Arpapnyio, VIHaycrpuaabHyio u
Kubepnernueckyio.

“Mb1
IIOTPSICEHUAMY, IIODTOMY BOIIPOC, HOAHSTBIN

BplAEeAsIEM TpU  IIPOMU3BOACTBEHHDBIX

ITIOCTOsJIHHO CTaAKMBaeMcCsa C TaKUMU

DasuHoM Todpaepom B ero ussectHoM «Illoke

Oyay1iero»
npe>xHeMy ocraetcst akTyaabHbIM (Toffler 1970).

IIOYTM IIOABEeKa HasaJd, IIo-
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This essay is a reflection on the consequences and outreach of the “two cultures” (as
conceived by C. P. Snow) that resorts to a reading of McEwan’s acclaimed novel Solar.
Michael Beard, the main character, is a Nobel Laureate who, at a very young age, gained
recognition, and who then spent most of his adult years wasting his ingeniousness on
futile and personal pursuits. He is unable to understand the ethical and humanitarian
implications of his gained knowledge. Even though he ends his career by trying to
address the problem of climate change, he does so in a detached manner, as though
human and nonhuman lives were not implicated in this Earth phenomenon. At the root
of it all lies an assumption that nature and culture belong to distinct ontological spheres.
Hence, we aim at investigating how Beard’s worldview can be read as a symptom of
epistemological assumptions that no longer serve us. This article explores the ethical
implications of a rigid disciplinary perspective in a moment of global urgency — the
Anthropocene —, and how Big History can help to narrow the gap between different
forms of human knowledge. It also makes brief remarks on how Big History should
avoid the ethical perils represented by the idea of a “grand unifying theory of the past”
by assuming a permanent and coherent critical stance on its methods and concepts.

Can science still be morally neutral in times of
climate change? How do personal stories and
planetary ones intertwine in this new geological
epoch called the Anthropocene? How does the
entanglement between humans and nonhumans
affect The Great
Derangement, Amitav Ghosh claims that the

personal  stories? In
novel may seem inappropriate to depict the

natural disasters we are soon to experience.

Perhaps the same can be said about conventional
thought all across the academic fields (and,
especially, in the humanities). Climate change,
according to Gosh, seems unfit for a literary
genre (the novel) that focuses on the individual,
on the probable, and in the insertion of the
everyday in narratives. The mark of the modern
worldview, which the novel embodies, is the
assumption, in literature and in geology, that
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(Ghosh 2016, 22), that it makes no leaps, that it is
predictable. Any hint of the uncanny is then
relegated to less serious fiction. Serious fiction,
the novel, on the other hand, represents the
mastery of techniques that help conceal the
scaffolding of events. Events should bear the
mark of probability, one leading naturally to the
other, following probable chains of cause and
consequence. It is no wonder then that Amitav
Ghosh asks himself whether serious fiction could
face the obstacles posed by climate change.
Doesn’t climate change disrupt our deep-rooted
epistemological assumptions? Doesn’t it question
the existence of a nature out there ready to be
tamed? Doesn't it beg the revision of time-space
scales? Of background-foreground relationships?
Likewise, is not academic thought expected to
face the same questions, for the same reasons? Is
Big History fit for the job? The climate crisis,
Ghosh would go on, is a crisis not only of culture,
but also a crisis of the imagination (Ghosh 2016,
9). How could the novel accommodate the
discontinuities of climate change? How can we
imagine and represent the unthinkable? How can
academic knowledge cope with this?

lan McEwan, following his own personal
engagement with Cape Farewell, a think tank that
gathers creative minds willing to address the
reality of climate change, publishes the novel,
Solar. The story of the novel revolves around a
physicist, a Nobel Prize winner, Michael Beard,
who in the midst of his own personal
entanglements - failed marriages, affairs,
expeditions, revenge, grants, disease, etc. -
carries out his research on clean energy. Beard’s
interest in clean energy is not motivated by the
world crisis, though. He is not impressed by
climate change or any political or external motive
for that matter. In a way, the novel as a whole
avoids grappling with the representation of
climate change. Climate change is presented as a
given, as a background noise that clings to the
events that unfold. Even though Beard claims to
be unimpressed about climate change, his work
relies on this fact: that the planet is getting
warmer and every now and again the topic is
brought up in conversations. Even if at first Solar
may seem to be a textbook example of how

serious fiction, as Amitav Ghosh stated, is unfit to
deal with the problems presented by climate
change, many tensions are brought to the surface
throughout the novel.

If the allegorical mode is at play in McEwan’s
novel, as many critics have noted (Kellish 2013;
Tate 2017; Trexler 2015), allegory here should not
be reduced to the structure of the synecdoche, a
continuous relationship between part and whole.
Beard’s life is not necessarily the microcosm of
the planet. Clear distinctions between contexts
and boundaries, ones that would allow for
microcosm and macrocosm relationships,
become blurry in a novel that seems well aware of
the interconnectedness of all. Beard’s life may be
a microcosm and a macrocosm at the same time,
and even more, if carefully scrutinized. It is not
difficult to realize then that the structure of the
synecdoche is at its breaking point in the novel,
showing its cracks and tensions as the world is
about to reach its climate tipping points.

This essay aims, this way, at investigating the
cracks left wide open as the story unfolds. These
cracks and tensions relate to outdated
worldviews that do not align with a planet in
peril, an unthinkable situation that blurs
cherished distinctions.

“[H]e was paralyzed by shame, by the extent of
his humiliation” (McEwan 201, 5). In the very
first pages of Solar a description of Michael
Beard’s state of mind is provided: it is a sense of
humiliation that infuses his life with a renewed
desire for his wife. Knowing about her betrayal
makes her desirable again, makes him, Beard,
eager to do whatever it takes to have her back. All
of a sudden, Beard longs for Patrice and all his
thoughts revolved around her: “These days, desire
for Patrice came on him out of nowhere, like an
attack of stomach cramp” (McEwan 201, 5). Note
that he is not overtaken by higher feelings of love
or admiration for his wife; quite the contrary, his
feelings are likened to corporeal reactions; he is a
body reacting to stimuli and nothing more.

He is a body desiring another he can no longer
possess, and humiliation is the driving force
behind it all. If he could have her back, would he
overcome this sense of humiliation? Would the
cramp cease? Would his body give him a rest?
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Michael Beard, the Nobel Prize winner, is driven
by his corporeal urges: food, drink, sex. He is a
body craving for more and more, even when he is
diagnosed with melanoma, even when the doctor
warns him that metastasis is a possibility unless
treatment started right away, Beard is resolute in
his pursuits, he cannot stop: “Don’t be a denier,’
Doctor Parks had said, appearing to refer back to
their climate-change chats. ‘This won’t go away
just because you don’t want it or are not thinking
about it” (McEwan 2011, 328). Beard is not willing
to accept this external imposition. We seem to
have reached an impasse here. Beard, the
physicist, is driven by material urges but not
willing to respond to the call of his own body?
What is Beard’s relation with the material realm?

The  material world represents this
uncomplicated space governed by laws that can
be easily described, understood, manageable:
“The material world simply could not be so
complicated. ~ But the domestic world
could” (McEwan 20mu 29). According to Michael
Beard, then, the human and the material realms
constitute two different worlds that could not be
less akin to each other, separate worlds that are
governed either by predictable or unpredictable
laws that do not interfere with one another: “All
the excitement and unpredictability was in the
private life” (McEwan 2011, 19).

There is the human world and its despicable
human affairs and there is the clean orderly
world of physics. At the root of Beard’s thought
and his apparent despise for culture and society
lies a thought, on the surface, contrary to what
drove Western civilization:

In the Western tradition, in fact, most defini-
tions of the human stress the extent to which
it is distinguished from nature. This is what is
meant, most often, by the notions of “culture,”
“society,” or “civilization.” As a result, every
time we attempt to “bring humans closer to
nature,” we are prevented from doing so by the
objection that a human is above all, or is also,
a cultural being who has to escape from, or in
any case be distinguished from, nature (Latour

2017, 14).

At first, Beard’s conviction seems to contradict

the western attempt to free itself from natural
constraints. That is, it seems to contradict mod-
ern conceptions that oppose the natural and hu-
man worlds. According to this modern view, hu-
man consciousness and its ability to elevate itself
from nature guaranteed the progress of human
history. It sees the natural world as a mere back-
ground to human history. To put it another way,
it means that mankind’s freedom and consequen-
tial progress is made possible only by silencing
nature: “Freedom has been the most important
motif of written accounts of human history of
these two hundred and fifty years” (Chakrabarty
2000, 208).

Michael Beard’s conviction—that there is a
separation between the human and natural
worlds—resonates with what Bruno Latour in We
Have Never Been Modern (1993) calls the Great
Divide. Modernity’s rupture with the pre-modern
world entailed conceiving the world through a
clear separation between natural and human
realms, that is, between nature and society and,
as consequence, between subject and object. The
natural world is seen as stable and constantly
equal to itself, as background. It is not allowed
consciousness or intention. It may only bear wit-
ness to human actions, intentions, progress. The
natural world does not interfere with human ac-
tions and intentions and remains always the
same. Let’s listen to Beard again: unpredictability
is relegated to the human realm, only. The mate-
rial world, the world of physics, is the orderly
world of predictability. If at first Beard seems to
elevate the material realm, he does so by means
of restating the modern epistemological assump-
tions. The material world is elevated due to its
silence, its lack of agency and volition, but what
about his body?

If Michael Beard’s claims initially seem to
downplay human affairs, they do so by means of
undermining the material realm as well. The
world of physics, the background, is the world of
laws, of physical states, the world of facts, then.
Its laws, therefore, cannot be applied to the hu-
man realm: “Beard said that the principle had no
application to the moral sphere. On the contrary,
quantum mechanics was a superb predictor of
the  statistical  probability = of  physical
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states” (McEwan 2011, 106). From the beginning of
the novel Beard is quite clear about his line of
reasoning: the need to separate human affairs
from the world of physics, the clear-cut division
between facts and values. The philosophers of
science should not tell him otherwise! Michael
Beard, the Nobel Prize winner, is an almost hy-
perbolic depiction of a modern scientist. His
claims, his utterances, restate time and again his
alignment with the facts, as opposed to any value
these facts may embody. As a scientist, facts are
just facts for him and nothing more. The laws of
physics have no say in the moral sphere and vice
versa.

This simplistic view, however, does not fully
grasp how multi-faceted McEwan’s novel is. So-
lar, alongside Oryx and Crake by Margaret At-
wood, is one of the first novels written by literary
giants to grapple with climate change. Climate
change, nonetheless, may not seem to be a main
concern in the novels at first glance: while in At-
wood’s novel, according to Adam Trexler, climate
change is nothing more than a footnote; in
McEwan’s novel, science is the least of Beard’s
concern. What to expect, then, from Beard,
whose ingeniousness was supposed to save the
dying planet?

Throughout the novel, science remains the
least of Beard’s concerns: the novel’s comic
force comes from Beard’s self-centered preoc-
cupation with his next meal and the repercus-
sions of his last, foggily fighting the effects of
drinks he didn’t mean to take, pursuing wom-
en and mitigating the effects of his affairs,
keeping sinecures and securing patents, and
attracting undue credit to consolidate his rep-
utation, even if the fate of the world, apparent-
ly hangs in balance. And this is much the point
of the novel: Beard’s immediate desires contin-
ually displace action that should prevent cli-
mate change (Trexler 2015 47).

Interestingly, in spite of Beard’s continual
claims about physics’ awkward superiority, supe-
rior precisely because it is free from human taint,’'
throughout the novel, science, or even physics,
becomes a mere background, whereas “human

affairs” come to the forefront. His research occu-
pies little of his time; it becomes almost irrele-
vant after the Nobel Prize winner discovers he is
a cuckold, and saving the planet from the sixth
mass extinction seems less important than re-
gaining his wife’s love and affection. Notice the
parallelism, which is one of many in the novel:
the fifth marriage and the impending sixth mass
extinction, both of which could have been avert-
ed by him—Michael Beard: the husband and the
Nobel Prize winner. When posed with the impos-
sible choice of which should be salvaged, Beard,
without a moment of hesitation, gravitates to-
ward human affairs: “At no point did he remem-
ber that the planet was in peril” (McEwan 2011,
51). Beard did not love Patrice, though; he was
overtaken by a sudden craving for her. Shame
and humiliation were behind his new impulses.
Adam Trexler would say Beard was a victim of
“evolutionary urges,” “the result of evolutionary
instincts operating just beyond his aware-
ness” (Trexler 2015, 48). Andrew Tate would add
that “regressive forces” prevented him from fo-
cusing his attention on saving the Earth:

These confrontations display McEwan’s fasci-
nation with scientific materialism and a cer-
tain clumsily allegorical mode: the liberal, pro-
gressive conscience finds itself in continual op-
position to antagonistic, regressive forces that
are not just wrong-headed but literally patho-
logical. Michael Beard belongs to this trope of
masculinity in crisis but instead of finding
some vicious doppelgdanger, Beard’s own ad-
versary is himself: he is clever enough to have
been awarded a Nobel Prize as a young man
but not smart enough to keep himself in good
physical or moral health (Tate 2017, 7).

Humiliation, the novel says. Curiously, humil-
iation is also the term Timothy Morton chooses
to describe how hyperobjects, global warming
being one, affect our perception of the human. In
his words, “Hyperobjects seem to continue what
Sigmund Freud considered the great humiliation
of the human following Copernicus and Dar-
win” (Morton 2013, 16). The list of humiliators
goes on to include Freud, Marx, Derrida,
Heidegger, Nietzsche and his lineage, thinkers
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that displaced the human from the center of psy-
chic activity, the center of meaning-making, or
displaced human social life; hyperobjects, follow-
ing this line of thought, seem to push this dis-
placement to a new limit, one in which, accord-
ing to Morton, we are forced to “realize the truth
of the word humiliation itself, which means being
brought low, being brought down to
earth” (Morton 2013, 17). These objects, massively
distributed in space and time, impose the painful
realization that “we are always inside an ob-
ject” (Morton 2013, 17). We cannot escape global
warming. It is in our bodies, in our simple con-
versations about the weather; it reaches remote
territories and big cities; it affects the Earth in its
entirety. Global warming viciously attaches itself
to our human affairs, as the hyperobject it is,
showing us time and again that there is no away.
We are humiliated, circumscribed by circum-
stances we cannot escape, limited by the unin-
tended consequences of our own actions. Michael
Beard is also humiliated—by the unintended con-
sequences of his actions? The parallelism, never-
theless, between his decaying marriage and the
planet does not mean Beard responded the same
way to both threats. Climate change “comprised
the background to the news,” but was not his ma-
jor concern:

And he was unimpressed by some of the wild
commentary that suggested the world was in
‘peril’, that humankind was drifting towards
calamity, when coastal cities would disappear
under the waves, crops fail, and hundreds of
millions of refugees surge from one country,
one continent, to another, driven by drought,
floods, famine, tempests, unceasing wars for
diminishing resources. There was an Old Tes-
tament ring to the forewarnings, an air of
plague-of-boils and deluge-of-frogs, that sug-
gested a deep and constant inclination, enact-
ed over the centuries, to believe that one was
always living at the end of days, that one’s own
demise was urgently bound up with the end of
the world, and therefore made more sense, or
was just a little less irrelevant. The end of the
world was never pitched in the present, where
it could be seen for the fantasy it was, but just
around the corner, and when it did not hap-

pen, a new issue, a new date would soon
emerge (McEwan 2011 20-21).

For Beard, the real emergency was his mar-
riage. The end of the world belonged to a future
he was not even able to anticipate. Would he
even see this future? It seems as though there
were different types of humiliation, one that
could be ignored, dismissed, overlooked, and an-
other that demanded action. Earth’s call, in
Beard’s view, could be silenced. But why is that?

Once again Beard’s distinction between hu-
mans and nonhumans resonates with our modern
assumptions. The silencing of the nonhumans,
their removal from our moral sphere, results in
being desensitized to their call. Nature’s call is,
quite the contrary, too loud. Kant perceived it.
Nature’s potency could easily belittle us humans
by disclosing our impotence when confronted
with nature’s powers. We had to learn to be in-
sensitive to nature’s call: “To become moral in the
modern way, it is necessary to take shelter from
the world and to observe nature as a spectacle, all
the more attractive for its fearfulness” (Hache
and Latour 2010, 317). Without this separation,
without the glass that separates humans and non-
humans and safeguards our humanity, the sense
of the sublime evaporates and our humanity is
faced with its constitutional weakness:

Nature’s appeal from inside us amounts to lit-
tle: we need not “bow down” to it, and “this
saves humanity in our own person from humil-
iation.” Note the seesaw effect: the sense of hu-
manity within rises as the appeal of nature is
lowered (this order of precedence will be re-

versed by Lovelock) (Hache and Latour 2010,

317).

There is, therefore, a need to lower nature’s
appeal in order to save our humanity from humil-
iation. Curiously, humiliation plays a role in
Kant’s thought as well. Relegating the nonhu-
mans to the world of facts saves humanity from
humiliation. There needs to be a glass of separa-
tion, the world should be viewed as a spectacle;
otherwise, what might happen?

Otherwise, we would feel humiliated, Timothy
Morton would say. Isn’t that what the reality of
global warming makes us face? Suddenly, nature,
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the background to human actions, is no longer
immutable: “Now what happens when global
warming enters the scene? The background ceas-
es to be a background, because we have started to
observe it” (Morton 2013, 102). The concepts of
background and foreground reach their breaking
points, as we are no longer able to tell one from
the other: “In an age of global warming, there is
no background, and thus there is no fore-
ground” (Morton 2013, 99). Are we part of the
spectacle now?

In short, the relationship of human beings to
the natural world we inhabit has been upend-
ed. None of this could have been foreseen a
century ago, or even three decades ago. Yet
now we must face up to the fact that this situa-
tion, an irreversible and dangerous shift in the
Earth’s trajectory, is our future and the ideas
that we have inherited from the era before the
break must all be open to question. Among
many that I will later challenge, one is worth
mentioning here. It appears that the wanton
use of our freedom and technological power
have led us to the brink of ruin. The very culti-
vation of our powers has left us exposed to a
nature that refuses to be tamed and is increas-
ingly unsympathetic to our interests
(Hamilton 2017, 35).

Michael Beard, the physicist, is unimpressed
by climate change, though. Being impressed by it
would definitely mean, as Clive Hamilton men-
tioned, revising our concepts and beliefs, accept-
ing that former ideas about nature, science, hu-
manities, ethics, facts and values no longer fit our
new geological age. Nature cannot be observed
from a distance anymore since the glass that al-
legedly separated humans and nonhumans
cracked. Beard clings to outdated modes of think-
ing as though nothing had changed, as though
the reality of global warming did not challenge
our views on science, as though facts and values
could still be viewed as separate entities. When
faced with too many humiliations, he attends to
the one that does not challenge his scientific
views. That is, the novel as a whole explores par-
allelisms: the comparison between his marriage
and the six mass extinctions, between his rela-

tionship to his body and the planet, between
McEwan’s personal experience and episodes in
the novel,” situations that don’t necessarily mir-
ror one another, but that, when paired, expose
clear contradictions. If there is a mirroring effect
between his marriage and the planet in peril, why
is the planet’s call silenced? Focusing his atten-
tion on Patrice’s moves, trying to regain her love
would still mean being safe within the boundaries
of human affairs. Human affairs might be unpre-
dictable, as Beard thinks; nonetheless, there was
still a line, a boundary, a limit. Responding to the
planet’s call, on the other hand, signified crossing
a line between humans and nonhumans, between
facts and values, and acknowledging that
“Scientists would have to accept their responsibil-
ities, in Donna Haraway’s sense: they would have
to become capable of responding, would have to
acknowledge that they have ‘response-
ability.” (Latour 2017, 29). Beard did not want to
take that chance, however; he was a scientist who
would stick to the facts, “He was aggressively
apolitical” (McEwan 2011, 53). But what is to be
done when the facts are such that they are almost
prescriptive, when their call to responsibility is
just too much to be ignored?

We owe to the astute Republican strategist
Frank Luntz, a psychosociologist and unri-
valled rhetorician, the celebrated inventor of
the expression “climate change” in the place of
“global warming,” the best formulation of this
profound philosophy: the description of the
facts is so dangerously close to the prescription
of a policy that, to put a stop to the challenges
addressed to the industrial way of life, one has
to cast doubt on the facts themselves (Latour

2017, 34).

When facts and values are so intertwined, as in
the case with global warming, that accepting the
facts signifies a change in behavior, sacrificing
beliefs and systems, the only possible solution is
to deny the facts, to minimize their relevance,
and to demand more proof. The facts are not
enough, one could say; we need more evidence,
others may retort. “Don’t be a denier,” that is
Doctor Parks’ response. Global warming won'’t go
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away, the melanoma won’t go away, even if we
don’t think about it.

But we will not rescue the earth from our own
depredations until we understand ourselves a
little more, even if we accept that we can never
really change our natures. All boot rooms need
good systems so that flawed creatures can use
them well. Good science will serve us well, but
only good rules will save the boot room. Leave
nothing to idealism or outrage, or even good
art. (We know in our hearts that the very best
art is entirely and splendidly useless) (McEwan
2005).

In a way, Michael Beard is a sorrowful, ideal-
type for the anomie-stricken modern man, adrift
in the vastness of complexity. Unable to grasp the
all-relatedness of nature, which dilutes the cul-
tural, the biological, and the physical realms in a
continuum, he goes astray under the stars, with
lighthouses and seagulls in sight. He cannot find
a path for reconnecting his life as an individual to
the life of the cosmos because he is saturated by
an ideological conviction—in spite of all the evi-
dence—that his life and the life of the cosmos are
ontologically and epistemologically unrelated
and, therefore, should be encased in different
vacuum chambers.

That is an old epistemological, existential and
political stance, but, all in all, recentness and old-
ness are just a matter of scale. In the early nine-
teenth century, a man like Alexander von Hum-
boldt—a scientist, like Beard—was bold enough
to see the universe in a big picture (in the biggest
picture he could get), and, actually, he was in
good company at the time. Humboldt’s Kosmos
(1845-1862) was one among many attempts to
grasp the lines of unification between multiple
scales of existence in space-time (a concept
coined latter, of course) (Christian 2018b, 5).

In considering the study of physical phenome-
na, not merely in its bearings on the material
wants of life, but in its general influence on the
intellectual advancement of mankind, we find
its noblest and most important result to be a
knowledge of the chain of connection, by
which all natural forces are linked together,
and made mutually dependent upon each oth-

er; and it is the perception of these relations

that exalts our views and ennobles our enjoy-

ments (Humboldt 1864, 1).

For sure, Humboldt’s willingness to see the
integrative fluxes between extraterrestrial cosmic
phenomena and planetary biological and physical
ones goes as far as the Zeitgeist of his age admit-
ted, and, on this matter, he was far from being a
New Age guru. In spite of this, a “search for con-
ceptual unification” motivated much of the efforts
of other nineteenth century thinkers like Comte,
Marx, and even the controversial Spencer, favor-
ing macro-narratives that allowed (some) conver-
gence between natural history and—Ilet us use
this term—human history. Even Leopold von
Ranke, the Teutonic godhead of all positivist his-
torians, could not avoid the claim for unification
and warned against the perils of the emphasis on
short-term histories (Christian 2019, 5). Was not
Maxwell showing that electricity and magnetism
were slightly different expressions of the same
force, even if he had to rely on the supposed ex-
istence of a phlogiston-like stuff, spread all
around the cosmos, called ether? (Hawking 2015,
32-33). Good science proceeds with caution and
parsimony, and we should not bother too much
about an ad hoc hypothesis made for bridging
gaps because, sooner or later, it will be supplant-
ed by the “real” thing. Patience requires a refined
perspective about time, and both are lacking in
Beard’s portfolio, among other things.

Maybe we could say that a “consilience” stance,
as would be defended by E. O. Wilson (2018, 29-
31), was taking its primeval steps in the 1800s, and
that we are insisting on this idea just to highlight
the amount of anachronism brought forth by the
disturbed personality of a twenty-first century cli-
mate scientist—and compulsive denier—such as
McEwan’s Michael Beard. Perhaps this could be
good if we stopped blaming the entire Enlighten-
ment movement for our mainstream short-
sightedness and started to consider that, duration
-wise, the fragmentation of academic knowledge
is much younger than that, and the reaction
against that fragmentation is probably one of the
most pressing matters of our time.

Most Enlightenment thinkers were convinced
that a better and more coherent understanding
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of reality would advance the progress of hu-
manity as a whole. It is possible to identify two
overlapping colours or qualities to the Enlight-
enment’s unifying project. [...] It assembles di-
verse types of knowledge, like so many col-
oured tiles or pixels, into coherent accounts of
how things came to be. Such narratives can be
found at the heart of most religious traditions.
The second approach can also yield large uni-
fying narratives, but its primary emphasis is on
conceptual unity, on the search for networks
of ideas that are locked together tightly
enough to provide a foundation for most of
knowledge (Christian 2019, 5).

The Age of Enlightenment had room for con-
silience efforts; actually, some were made, but
Beard would not be authorized to reclaim this
heritage even if he declared such intentions.
What Michael Beard inherited from his intellec-
tual ancestors was not this desire for “conceptual
unification;” instead, he received the keys and the
deed to a Victorian manor, with many compart-
ments, rooms and doors, the vast majority of
them closed from inside, with plenty of skeletons
in all closets.

The foundations of this house were laid in the
last decades of the nineteenth century, and by the
early twentieth century, the edifice was quite
complete. It was built with the most modern sci-
ence and techniques, but over ancient burial
grounds, where all the past martyrs of Anthropo-
centrism were put to rest. They should be re-
membered for their contribution to the human
understanding of the universe and our place in it.
Yet, as Comte once said, “the living are always,
and progressively, governed by the dead” (1978,
151), and even if the agreed meaning of this
phrase can be different from the one we are sug-
gesting here, overall, the idea fits well. With Ger-
man universities as a model for a wide refor-
mation of academic environments around the
world, “specialization and professionalization
[broke| scholarship into ever-smaller compart-
ments.” Not only were the natural sciences and
the humanities split apart, but inside each one of
these major compartments, a myriad of smaller
ones emerged, encapsulated and disconnected
from each other. Then “the idea of a single world

of knowledge, whether united by religious cos-
mologies . . . or by scientific scholarship . . . was
abandoned,” (Christian 2018b, 5), and in the wake
of this process, “discipline based research flour-
ished, a bit like potted plants because it was con-
fined,” and “where thought threatened to sprawl
unmanageably, the disciplines pruned over-
reaching branches and root systems, creating the
intellectual equivalent of a bonsai gar-
den” (Christian 2019, 6). “In order to accommo-
date the rising flood of information, scientific dis-
ciplines were dividing into specialties at near-
bacterial rate” (Wilson 2018, 30).

During this process the humanities quickly
emerged as a field of study, carving its name on
the pantheon of human knowledge with bones
dug up from newly turned earth. In the core of
this freshly arisen academic bubble, redivivus,
anthropocentrism reigned. In tandem with the
idea that the “human realm” and the knowledge
about it should belong to a discrete epistemologi-
cal and ontological sphere, unrelated to anything
“natural,” anthropocentrism would end up flirting
with dystopia, in spite of its good intentions (of
which hell is full, some people say). Secular con-
servatives and liberals alike were fast to condemn
the “heresies” of Darwin in the late nineteenth
century in an almost hygienist struggle to clean
up the miasmatic vapors blown over the “high
culture” and the “civilization” by the mere image
of a monkey-man. They were followed by the
Boasians and other tribes of
cultural anthropologists, diffusionists and relativ-
ists, in their relentless crusade to save human
dignity from being bestialized by the impurities
and the brutishness that sprout from the “natural
world” (Foley 2003, 17-19). Holistic thinkers
should have known better by that time: consili-
ence became a lost cause in the beginning of the
twentieth century, and academic institutionaliza-
tion would not be of any help in this situation.

It was not just a sublime matter of epistemolo-
gy that drove Michael Beard to a nihilistic, care-
less posture toward climate change. Academic
work, as a job, became dictated by bureaucratic
whims and a sort of industrial division of labor,
with expected products to be sold in a competi-
tive market. "Western intellectual life is ruled by

Journal of Big History, Volume 1V, Number 3,



Massuno & Barreiros, Ethics & Fragmented Knowledge, 2020 87

hard-core specialists . . . Starting with the deliber-
ations of department-level search committees,
then recommendations to the dean of the facul-
ty . . . the pivotal question asked was, ‘is the can-
didate the best in the world in his research spe-
cialty?" (Wilson 2018,: 31). For a long time, there
would be no place for people eager to sprint over
no-man’s land, over the dead zones at the bor-
ders of two or many of the so-called “disciplines”.
The situation would become even harder for
transdisciplinarity advocates (spiritual heirs of
the polymaths of the past) after the horrors im-
posed by Nazi-fascism and its reliance on nefari-
ous pieces of pseudoscience such as Social Dar-
winism. “These undermined the credibility of the
Enlightenment project, and encouraged a turning
away from unifying schema towards less ambi-
tious scholarly agendas,” especially after the Sec-
ond World War (Christian 2019, 8).

In the aftermath, not even a glimpse of natu-
ralistic epistemology could be traced in the core
of the humanities without raising disgust and ac-
cusations. Christian says that the chasm between
the two cultures became even wider in the Anglo-
phone world, where the word “science” is exclu-
sively related to the natural sciences (Christian
2018b, 6). We do not believe it made any big
difference. To the speakers of the “sweet lan-
guage,” the “last flower of Latium,” ciéncia, in
general, means a “knowledge that is acquired
through reading and meditation, instruction, eru-
dition, wisdom" (Ferreira 1975, 324). In spite of
this all-encompassing reference, the two cultures,
neglecting dictionary definitions, became deep-
seated in the academic environment in the Luso-
phone world, in tune with its English-speaking
counterparts.

Why does Michael Beard believe in a human
domain tainted by chaos and unpredictability,
and in a stereotyped physical domain full of regu-
larities? Even the most reluctant student of astro-
physics comes to a time when she or he must face
the fact that the entire cosmos is created by
quantum fluctuation events, and that quantum
gravity is certainly the key to unlocking the se-
crets for the unification of general relativity and
quantum mechanics (Susskind 2006, loc. 1063-
1074). Quantum probabilities and wave functions

would not confer the exactness expected by a
man so full of certainties as Michael Beard; so, we
have to presume that he is either a cynic with a
full-time job—and not of the Athenian type—, or
a very bad physicist, with a Nobel medal in a case.

It is known that laureates tend to display pat-
terns of behavior and ideas considered obnox-
ious, extravagant, or arrogant; Linus Pauling (a
double laureate, by the way) claimed he found
the cure for cancer in high doses of vitamin C and
felt that his unmatched excellence would permit
him to reach that conclusion with just a few un-
standardized trials. Was Michael Beard showing
signs of “nobelitis”, whose “most common symp-
tom . . . is megalomania” and a personal belief
that the affected person has “super-human pow-
ers,” and that they will “go on and do even bigger
and better things” (Diamandis 2013, 1573)? Were
the fixation on his cheating wife and the disre-
gard of his medical condition both evidence of
aberrant behavior produced by standing on the
top of an ivory tower? Was Beard deluded about
his power of doing “bigger and better things,” not
for the world, but for his ego? Is denialism just a
nastier form of egolatry? In a way, we could say
so, but we are not in favor of appealing to a mala-
dy in order to make Beard’s behavior make sense.
Beard’s epistemological disjunction is a collective,
societal, civilizational matter. If it were a disease,
it would be a widespread endemic one. Prophy-
lactic measures would be a colossal endeavor in
order to flip upside down an entire set of mentali-
ties crystallized for centuries and deeply rein-
forced by academic institutionalization in the late
nineteenth century.

Deniers come in many colors and shapes, and
their agendas may vary. Nonetheless, they are all
believers in the unconstrained power of human
action, whether justified by a simplified under-
standing of free will, or sanctioned by the alle-
giance to big moralizing gods. In any case, a deni-
alist stance imbues the agent with a strong sense
of individual power and invulnerability; at the
same time, it establishes an antagonistic relation-
ship with anything considered "external." Narra-
tives about the “taming” of nature, considered a
savage and fearful enemy or, at least, a dangerous
landscape, reinforce the denialist posture. Tales
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like that—the human epic against nature—are
probably as old as mankind, but they were much
bolstered by the ideological framework of the in-
dustrial society and, unfortunately, by most of
the Enlightenment movement.

With the compartmentalization of human
studies in the late nineteenth century, the myth
of human supremacy was strengthened even fur-
ther.

In spite of all the efforts in the field of sociolo-
gy, and the slight exception represented by Marx-
ism,> the apparent lack of genuine verifiable
statements, the imperviousness to quantitative
methods, and the inadequacy of law-like struc-
tures of explanation reinforced the notion that
human  studies  have  “freedom” and
“indetermination” not only as its subject, but as
an epistemological assumption. By that time
“Historical scholarship seemed to have splintered
into multiple, incommensurable, stories about
the past, each representing a particular perspec-
tive, and none confident about its claims on his-
torical truth” (Christian 2018b, 8), while econom-
ics, trying to escape from “subjectivism’s gravita-
tional pull,” lost its “humanity” and became a sort
of behavioral engineering with the Neoclassical
school.

So, Michael Beard is a late heir to this histori-
cal epistemological split in academic culture, but
not of a regular kind.

The non-scientists have a rooted impression
that the scientists are shallowly optimistic, un-
aware of man's condition. On the other hand,
the scientists believe that the literary intellec-
tuals are totally lacking in foresight, peculiarly
unconcerned with their brother men, in a deep
sense anti-intellectual, anxious to restrict both
art and thought to the existential moment
(Snow 1961, 5-6).

In this pool of mutual prejudice, Beard contra-
dicts both expectations. Let’s imagine for a mo-
ment that C. P. Snow’s aforementioned image is
something factual in its terms, and not just an
expression of biased visions reinforced by the ac-
ademic chasm between the humanities and the
natural sciences. While literary intellectuals
would believe that Beard, as scientist, should be

naive in relation to “man’s condition,” he proves
to be well aware of the supposedly tricky, unpre-
dictable aspects of personal and social life (a ste-
reotypical notion, of course). On the other hand,
his fellow scientists would believe that he is
“concerned with their brother men,” but his ob-
session with a failed marriage in spite of the in-
coming climatic disaster would prove the oppo-
site.

Solar may not be a full-fledged cautionary tale,
but perhaps Beard’s pre-cataclysmic folly can
teach us a thing or two about the dilemmas faced
by academic knowledge in the Anthropocene. Mi-
chael Beard’s views are a construct formed by the
worst of two worlds. His understanding of human
affairs is not just a cliché; it is also based upon an
impoverished approach to the epistemology of
the humanities, and his views about “nature” and
the knowledge about it are also incomprehensibly
inaccurate. Beard somehow sees the universe as a
static background, a scenario through which de-
finable entities formed by matter and energy,
with intrinsic properties, move in deterministic
ways. It is as though Beard is unwilling to let the
Newtonian atomism die.

According to the atomistic view, particles
simply have the properties they have, regard-
less of context . . . [and] there is no reason for
a world composed of atoms with fixed proper-
ties to be complex. . . . The common view,
which we have inherited from Newtonian sci-
ence, is that we live in a universe composed
from a great many identical parts. The parts—
the elementary particles—are each very sim-
ple, and each is identical to every other of its
kind (Smolin 1997, 218, 220).

Beard seems to be unprepared for a more chal-
lenging approach to physics and cosmology, one
that takes into consideration not circumscribed
entities, but relationship networks.

If there is no absolute space then the position
of a particle cannot even be spoken of without
bringing in its relationship with the rest of na-
ture. . .. Atomism compels us to postulate that
the world is essentially simple, while relation-
alism pulls the opposite way, towards a vision
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of the world as a complex system (Smolin 1997,
218).

He also seems incapable of understanding that
the humanities (history, in particular) in a largest
scale approach must also be fully relational, like
non-atomist physics: In order to have “a history
of the largest possible scope that can be affirmed
for all human beings—an enabling assumption is
required, namely, the assumption that some sort
of ultimate coherence underlies humanity in gen-
eral” (Megill 2015, 313).

Readers of this journal are probably aware of
Big History’s objectives. In Christian’s words,

Big history recognizes no disciplinary barriers
to historical knowledge. . . . It tries to link the
findings of specialist scholarship into a larger
unifying vision. . . . With these qualifications,
Big History aims at a comprehensive under-
standing of history, the intellectual equivalent
of a world map of the past. Like a world map,
the big history story can help us see not just
the major nations and oceans of the past, but
also the links and synergies that connect
different scholarly continents, regions and is-
lands into a single knowledge world (Christian
2018b, 13).

The recent “historical turn” in the natural sci-
ences did much for creating bridges to the hu-
manities so that transversal efforts could be made
having the idea of consilience as a north. Big his-
torians are not the only ones to have the search
for consilience as a guideline; the call to rescue
this old objective—attaining forms of knowledge
as unified as possible—was made initially by the
British polymath William Whewell in the early
nineteenth century (Snyder 2019), and was ech-
oed by the biologist E. O. Wilson in the late
twentieth century (Wilson 1998). Researchers not
involved in the Big History movement—in the
sense given by Katerberg (2018)—have also em-
braced this objective, albeit sometimes with more
modest ambitions and relying a little more on
disciplinary safe grounds (Haldon et al. 2018).

Big History is not only a transdisciplinary pro-
ject; it is also a symptom of the challenges we are
facing. In fact, much has been done in terms of
accumulation of information and of “vertical”

knowledge (ultra-specialized) since the late nine-
teenth century. Nevertheless, the most important
questions that affect us—the planet, all life, hu-
mans included—in this first half of the twentieth-
first century are on such a gargantuan scale
(spatial and temporal) that it makes disciplinary
knowledge insufficient.

We will need the broad scale of big history to
see the Anthropocene clearly, because it is not
just a turning point in modern world history,
but a significant threshold within human his-
tory as a whole, and even in the history of
planet [E]arth. Most contemporary historical
scholarship studies the last 500 years. The dan-
ger of this foreshortened perspective is that it
can normalize recent history, making the tech-
nologically and economically dynamic socie-
ties of recent centuries seem typical of human
history in general (Christian 2018b, 15, 18).

What Big History brings to the table is the idea
that “the very notion of detail is relative.” So
“what is central at one scale may be detail at an-
other and may vanish entirely at the very largest
scales,” and, therefore, “larger objects [must]
come into view, objects so large that they cannot
be seen whole from close up” (Christian 1991,
226). This is, give or take, the same general prin-
ciple we can adopt to understand the nature of
spacetime in a superstring M-theory approach.

If you look at a hair under a magnifying glass,
you can see it has thickness, but to the naked
eye it just appears like a line with length but
no other dimension. Spacetime may be similar:
on human, atomic, or even nuclear physics
length scales, it may appear four dimensional
and nearly flat. On the other hand, if we probe
to very short distances using extremely high
energy particles, we should see that spacetime
was ten- or eleven-dimensional (Hawking
2001, 173).

Big History can be understood as a collective
response to the defiance posed by the contempo-
rary relationship between humans and nonhu-
mans.

The Anthropocene is radically de-centring hu-
mans and has led to the placing of human
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activity in deep co-evolutionary time. . . . It has
afforded an opportunity to conceptualize his-
tory in a completely new and unexpected man-
ner, to give up the traditional view of “human
exceptionalism” and to integrate the environ-
ment and other forms of life into history writ-
ing, but no longer as passive objects or exter-
nal decorations, but as active agents in their
own rights (Tamm 2018, 6-7).

That is the kind of challenge accepted by a
consilience-driven initiative like Big History. It
seeks to raise public awareness about historical
processes on scales so large that they are not visi-
ble from a regular, individual, common sense per-
spective. To do so, Big History must investigate
the feedback mechanisms between human agen-
cy in the short term; the long-term institutional
frameworks (rules and expectations that emerge
in a given society in order to regulate social inter-
actions); and processes occurring at cosmologi-
cal, geological and evolutionary scales. Therefore,
Big History embraces the idea of a continuum be-
tween humans, the biosphere, and the cosmos, a
continuum that produces different types of phe-
nomena in different spatial and temporal frames.
Most of these phenomena, in spite of changes in
cosmological and/or evolutionary rhythm and
scale, affect the daily lives of many species—
humans included.

Let us, for a moment, assume the perspective
of modernization theorists like W. W. Rostow
(1971). We should believe that economic and de-
mographic growth is some kind of “propensity” in
human societies, and that the “failure” of attain-
ing high levels of income, production and popula-
tion are due to endogenous handicaps. Rostow
restricted his analysis to processes and events
since the nineteenth century, so he did not have
any longue durée expectations about the problem
of growth; but maybe we could dare a little and
consider that since the agricultural revolution,
“growth” is something on the horizon. We should
have ten thousand years of this epic of progress
and the taming of the elements. In one way or
another, this is just a glimpse of 300,000 years of
the presence of H. sapiens on this planet, and we
can easily accept that for 290,000 years (or even
more), there had been no economic or demo-

graphic growth capable of calling the attention of
an economist.

Human history consists of about 250,000 years
of relative stasis followed by a mere 10,000
years of growth, most of which has been con-
centrated into the last few hundred years. . . .
To the extent that population growth can serve
as a surrogate for growth in average levels of
productivity, we must conclude that growth,
far from being the normal condition of hu-
manity, is an aberration (Christian 1991, 230).

This is the “play of scales” that Big History,
based on a consilience stance, employs in order
to raise public awareness about decisive challeng-
es that we, as members of societies, as part of the
biosphere and of the cosmos, are facing right
now. Human-induced climate change is the re-
sult of the combination between the accumula-
tion ethos (with free-market, planning or planifi-
cation, whatever), the industrial revolution, geo-
political strife, the fossil economy, human su-
premacy as cultural standpoint, and the uncon-
scious social ethology that gives rise to conflict,
status-seeking and agonistic behavior. Human-
induced climate change is literally a “time bomb,”
not because it is about to explode—
unfortunately, it already did—but because the
vectors of causality run in different temporal
scales, and converge to a single point in time—
now.

Modernization theorists and most of the econ-
omists, historians, political scientists, sociologist,
and geographers—you name it—chose to remain
unaware and entrenched in their disciplinary
strongholds; the incursions of some of them into
sustainability, environmental studies and holistic
approaches are not always convincing, because a
deep change in epistemological, ethical and exis-
tential stance hardly results from it. Even flesh
and blood climate scientists fall prey to the nega-
tive side of the emotional detachment toward
their research objects and to the “objective” ap-
proach to those objects (as “serious” science de-
mands). So did the fictional Michael Beard, who,
confronted with the consequences of the Anthro-
pocene, chose 1) to make a sinecure of his aca-
demic job, a source of personal prestige; 2) to
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embark upon the soothing fantasy of an ordered
and predictable universe as a counterpoint to his
messy personal life; and 3) to devote the remain-
der of his years to his love affairs and bodily pur-
suits. We are not resorting to a cheap moralism
here; Beard was free to pick his path according to
the given circumstances. Rather, the point is that
in Beard’s story climate change remains in the
background. It is there; what a pity; let’s move on
with our lives just the way we always did. Beard’s
life is not transformed by knowledge. He simply
chooses not to care.

This brings us to the last subject of this essay.
How transformative should ciéncia be? We are
not referring to science, isolated, self-absorbed,
but to the entire Portuguese above-mentioned
definition, in full: human knowledge, from many
sources, combined. What is it for? What should it
be for? If Big History can work as a hub, attract-
ing researchers from many fields, guiding them
toward transdisciplinarity, we could have it not
only as a source of ideas, information and achiev-
able solutions to concrete problems, but also as a
beacon, attracting all agents of knowledge—and
their interlocutors—to a commitment with an
“integral ethical responsibility” once and for all.
According to Christian,

Big history is an origin story for the Anthropo-
cene Epoch. . . . Big history builds on the intel-
lectual achievements of modern science, but it
is also the product of an increasingly global-
ized world (Christian 2018b, 17).

Origin stories attempt to hold together and
pass on all that is known in a given community
about how our world came to be as it is. . . . As
far as we know, origin stories can be found at
the core of all forms of education (Christian
2018b, 16).

Christian resorts to the image of ethno-
narratives as an analogue to Big History for a pur-
pose. “Ethno-narratives are a special genre of nar-
ratives that involve a transformation of the self
and the community, in a mutual interrelation-
ship” (Bhattacharjee and Dev 2006, 5).

Narrative identity is also based on a responsi-
bility towards the other. The self of the narra-

tor is enacted through this responsibility of
constructing spaces for dialogue and solidarity
in situations of conflict. Narrative, through a
programme of shared meanings and memories
reconstructs cultural and political communi-
ties, creating new spaces for living togeth-
er" (Bhattacharjee and Dev 2006, 2).

About the origin stories of some Australian ab-
origines groups, Christian says,

Told over many nights and days, their stories
describe the big paradigm ideas of the Lake
Mungo people. . . . As they talk about the stars,
the landscape, the wombats and the wallabies,
and the world of their ancestors, the teachers
build a shared map of understanding that
shows members of the community their place
in a rich, beautiful, and sometimes terrifying
universe: this is what you are; this is where you
came from; this is who existed before you were
born; this is the whole thing of which you are a
small part; these are the responsibilities and
challenges of living in a community of others
like yourself. . . . [Without them] people could
fall into a sense of despair and meaningless-
ness (Christian 2018a, 7-8).

Big History would provide a source for ethno-
narratives of a different kind, one that is built “. . .
on the global traditions of modern science. . . .
[And] like the origin stories of Confucianism or
early Buddhism, the modern story is about a uni-
verse that just is. Any sense of meaning comes
not from the wuniverse, but from us hu-
mans” (Christian 2018a, 9).

The social imaginary offers explanations of
how ‘we’—the members of the imagined com-
munity of mostly strangers—fit together, how
things go on between us, the expectations we
have of each other and outsiders, and the
deeper normative notions and images that un-
derlie those expectations (Patomdki and Steger
2010, 1057).

Moreover, in the light of the Anthropocene,
the future would not entail different fates accord-
ing to affiliation to sub-planetary collectives. We
should expect stark geopolitical and social ine-
qualities in the impacts of human-induced
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climate change, but, all in all, there is no escape
for any human living on the planet, not to say any
living creature in the biosphere. “The modern
origin story tells of the heritage all humans share,
and so it can prepare us for the huge challenges
and opportunities that all of us face at this pivotal
moment in the history of planet Earth” (Christian
20184, 10).

The starting point of non-Eurocentric and
planetary ‘Big History is that—as human ca-
pacities emerged from nature—human socie-
ties remain part of nature. . . . Big History nar-
ratives draw on a series of mutually strength-
ening prototypes, metaphors and framings
that logically lead to envisioning the place of
‘us’ in the framework of ‘global,” ‘planetary’ or
even ‘cosmic’ time and space. It encourages
new framings of human activities in terms of a
new geological era, an anthropocene, as the
most recent period in the Earth’s history in-
volving human activities that have a significant
impact on the Earth’s climate and ecosystems
(Patomadki and Steger 2010, 1061).

So, the knowledge gained through Big History
research can provide an origin story that raises
public awareness about our future as a species
and about the responsibilities that we must as-
sume because of the destructive power—to the
planet, to other species, to ourselves—that we
achieved through our collective action. There
should be no space for fairytale-like narratives,
and the worst of humankind should be brought
to the surface with the support of the most solid
transdisciplinary knowledge available. Maybe we
should consider Big History less around-the-
bonfire storytelling and more as an exercise in
species-wide psychoanalysis.

As should be expected, not everyone is com-
fortable with the idea, and this fact will bring Mi-
chael Beard once more to the scene for a final act.
The study of Big History can provide such a com-
prehensive narrative about the cosmos, life, and
the unintended consequences of human societies
that its likely outcome is leading to ethical rea-
soning among students and researchers. This is
not guaranteed, of course, but the doors are
open. Attaining a macro and micro-ethical stance

through the acquiring of knowledge—natural sci-
ences and the humanities as one—would certain-
ly be considered a public good, a citizenship gold
standard. Because of all of this, Christian says
that Big History, with its pervasiveness, could be
understood as a “modern creation myth” (Chris
tian 2004, 1). This mention of a mythological con-
dition refers to foundational aspects of the psy-
che and of human cognition inscribed in hun-
dreds of thousands years of evolution (Stevens
1990). As Jung stated,

From the unconscious there emanate deter-
mining influences which, independently of tra-
dition, guarantee in every single individual a
similarity and even a sameness of experience,
and also of the way it is represented imagina-
tively. One of the main proofs of this is the al-
most universal parallelism between mythologi-
cal motifs, which, on account of their quality
as primordial images, I have called archetypes.
(Jung 1936/1968, CW 9 pt.1 §u18).

Notwithstanding, Big History has been ac-
cused of “remythologizing” scientific facts
(Hesketh 2014, 176), as though a mythical narra-
tive structure were something inferior, savage,
primitive, pagan, or an apostasy against the Mo-
dernity god. That is a trivial understanding and
cannot be taken seriously. “The standard modern
meaning of myth has been that of a narrative that
has no basis in reason and cannot be true. My-
thos is opposed to logos” (Patomdki 2019, 77),
but, as Giambattista Vico asserts, “mythos and
logos are mutually implicated.” In this case, “If a
myth is lived by people in their everyday practic-
es and institutions, the resulting social order tes-
tifies to the truth of that myth. Hence, in order to
know the human world, we must know its consti-
tutive myths.” Big History, as a creation myth in
the Anthropocene, founded on fair and sound ac-
ademic practices, is open to criticism and perma-
nent revision and, therefore, is averse to dogma-
tism. In no way is this a necessary contradiction
to the definition of myth; so “the stories we are
telling, involving anticipations of possible fu-
tures, must be open to criticism and revisable in a
systematic fashion” (Patomaki 2019, 78).

The kind of criticism presented by Hesketh is
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deeply instructive because it signals the episte-
mological expectations of most of disciplinary-
modern-Eurocentric academic thought. Hesketh
believes that “the notion of remythologizing sci-
ence is an implicit rhetorical move of much pop-
ular science literature” (Hesketh 2014, 181), and
that it should come with criticism. In fact, how-
ever, this is something that attests to the social
responsibility of both genres in trying to make
complex academic knowledge understandable to
a wider audience.

There is something derogatory in Hesketh’s
allusion to popular science, as though well-
accomplished scientists like Lee Smolin, Stephen
Hawking, Neil deGrasse Tyson and Sean Carroll
woke up one day and decided that writing balo-
ney and earning big money would compensate
for tossing their professional reputations in the
dustbin. Sound scientific ideas are offered both in
Big History and in popular science books, and if
they come in a format that widens the readership,
some academicians, on the top of their ivory tow-
ers, may fail to notice.

This takes us back to Michael Beard. Perhaps
intoxicated by success and western, modern epis-
temology, the Nobel laureate could not grasp at
all the ethical and social responsibility entailed by
knowledge, especially his own knowledge; Beard
was entombed by anomie, and he had no tools to
get out of it. Hesketh was troubled by the fact
that Big History and popular science books “seek
something closer to revelation than to enlighten-
ment” (Hesketh 2014, 181). Well, like many real
life academicians, we are pretty sure that our fic-
tional laureate was well-served by Enlightenment
thinking over the course of his life, but that de-
prived of the sense of awe, of the consciousness
of being part of the cosmos, that is, of all exist-
ence, incapable of looking into the eyes of a fel-
low animal—whatever the species—and of seeing
himself in it, he was thereby prevented from rec-
ognizing the dangers of the unintended conse-
quences of his acts and omissions, unable to un-
derstand with his entire embodied cognition (not
just with his solipsistic mind) that he is merely
stardust: like everything else. What could Beard
teach anyone that could affect genuinely their
lives and the lives of the creatures around them?

How could his encyclopedic knowledge, his re-
fined erudition, enhance his primate empathic
powers so that he could become a valuable plane-
tary citizen, to the benefit of others?

Maybe these questions could find some an-
swers in the future, not only through research
and theoretical work on Big History, but also
through the praxis inspired by it. As we suggest
here, there is little ground for claiming neither
“neutrality” nor “distancing” when it refers to the
ethical stance of a researcher toward the world
around him or her. This is a matter of ‘response-
ability’, as Donna Haraway says. The path is not
entirely clear, and, as Big History establishes it-
self as an academic endeavor, its practitioners
must be aware of the perils of taking some things
for granted.

As the little imp who haunted Socrates—
making him as controversial and iconoclastic as
possible—there is also a Michael Beard lurking
around the corner, but not to make big historians
as inquisitive as they can be. Beard is there to lure
big historians toward a false Apollonian nirvana
made of law, order, straight lines, objectivity and
unambiguity, represented by the idea of a “grand
unifying theory of the past.” When such a pro-
spect is longed for, it makes it easier for one to
pursue a detached way of being in the world right
at this moment because, after all, the explanation
for everything—and the cure for all evil—will be
written in the same textbook. Every alternative
path will end up absorbed—if they lead toward
the light of consilience—or eliminated—if they
insist on the darkness of particularity. There
would be no alternative standpoint from where
Big History could be evaluated. There will be no
opportunity to learn from dissent. No auriga
would whisper “Memento Mori” to Caesar’s ears.
In that case, why should we care about climate
change, deforestation, animal exploitation, ine-
quality, war, poverty, geopolitics—all of these
small things happening under our noses—if
“humankind” is racing toward a technoliberal
Kurtzweilian turning point? Let’s live our lives as
usual, enjoy the pleasures of overconsumption,
and indulge in apathy because our heroic task is
to reveal the secrets of the cosmos someday. This
should grant all the emotional and irrational
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demands for an ethical stance toward scientists
like us.

As it comes to age, Big History needs critical
theory. This is not a revolutionary plea. The bio-
humanities advance nowadays as an applied field
of knowledge with four objectives: “deepening
our understanding of biology itself, engaging in
constructive science criticism, creating alterna-
tive visions of biology, and achieving critical sci-
ence communication” (Stotz and Griffiths 2008,
44). Big History will fall victim to its own success
if it does not accept dissent and epistemological
criticism as part of its métier. David Blanks has an
interesting analogy to this need for critical theory:

Imagine big history as a large house. There are
rooms for physicists and geologists, chemists,
biologists, social scientists, and yes, artists and
musicians too. They live and work together
and share a space which represents a grand
narrative that combines areas of expertise. . . .
But hidden inside the walls and under the
floorboards of that house are the electrical and
plumbing systems upon which they depend.
The inhabitants take these for granted and
none has been trained as an electrician or a
plumber—which is fine until the power goes
out or the hot water stops working. When this
happens they will need to call in a specialist,
someone who understands a building’s inter-
nal working. This is when they will need a the-
orist (Blanks 2019, 234).

If we just add to Blanks’ observation that the
relationship between any field of knowledge with
critical theory must be more a matter of preven-
tive maintenance than of fixing what is broken
(when it happens), we strongly disapprove of
Richard Feynman’s impressions. As he supposed-
ly said in one of his worst “Michael Beard mo-
ments,” “the philosophy of science is about as
useful to scientists as ornithology is to birds.”
This phrase has something of the apocryphal
about it. It is regularly quoted, but its origins are
a little controversial. We are not, however, inter-
ested in discussing Feynman’s personality. What
we want is to raise awareness of the dangers Big
History faces, and to do that, we must realize that
“philosophy and history of science may be as val-

uable to science as conservation biology is to
birds” (Stoltz and Griffiths 2008, 44).

Every kind of human knowledge needs to have
its theories, methods, hypotheses and especially
aprioris, scrutinized. They belong to the everyday
of academic work and usually bring moral, ethi-
cal, aesthetical, epistemological and ideological
content in a subliminal way. As these hidden as-
sumptions are theoretical, they are previous to
analytical work, and as such, they have the power
to frame scientific conclusions. It may sound a
little obvious, but scientific evidence—of any
kind—will not speak for itself. All it can tell us
depends on the questions we ask, and these ques-
tions are determined by our assumptions (Bloch
2001). “Meaning does not emerge from the empir-
ical evidence all on its own. One cannot, as some
big historians claim, remove oneself from the
equation by taking academic distance from the
subject. This is theoretically naive” (Blanks 2019,
235).

Reclaiming the goal of achieving convergent
modalities of knowledge must necessarily invoke
plurality—we speak about forms, not a form: infi-
nite diversity, in infinite combinations. The disci-
plinary approach toward science is to consider
the methods, techniques, concepts, theories and
objects of a given discipline as a world in itself.
All mediations with the outer world (other disci-
plines) must be regulated, sanitized, or run the
risk of producing contamination. Big historians,
in their desire to achieve a “grand unifying theory
of the past,” are perhaps looking for a strange way
to “disciplinarize” Big History. The expectation of
achieving this may carry between the lines a vi-
sion of integral knowledge as a no-boundary uni-
verse. As such, there is no North or South, in or
out. In these terms, and supposing that such a
unified theory is feasible, Big History could en-
capsulate its own philosophy of science. If so,
who will watch the watchmen? We are not ques-
tioning here whether or not a theory of every-
thing is more fantastic than the alchemical lapis
philosophorum; we are questioning the ethics and
values behind the search. As Michael Beard says,
“Let the philosophers of science delude them-
selves to the contrary, physics was free of human
taint, it described a world that would still exist if
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men and women and all their sorrows did
not” (McEwan 20m, 11). He could also ask to all
big historians: how distant from my world are
you, consilience seekers? It is never enough to
remember an old, worn epigram: “Whoever fights
with monsters should see to it that he does not
become one himself. And when you stare for a
long time into an abyss, the abyss stares back into
you” (Nietzsche [1886] 2002, 69).
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Endnotes

'Notice the inversion here: it is not culture that
is free from the taint of nature, as modern
thought wunderstands it, but the opposite:
according to Beard, it is nature that is free from
human taint, as though immune to human
actions.

*The boot room” episode and McEwan’s
experience on Cape Farewell’s expedition were
presented in McEwan 2005.

*Marxism recognizes that human agency is
dialectically linked with long-term phenomena,
which means that the synthesis of the interaction
between contingency and structure imposes
restrictions to the “human” side, at least. As the
well-known passage says,

*[Humans] make their own history, but they
do not make it as they please; they do not make it
under self-selected circumstances, but under
circumstances existing already, given and
transmitted from the past” (Marx 1977, 203).
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With the Big History Italia BH678 Project I have introduced the Big History approach in
the Italian middle schools, proposing an interpretation of the history of the universe as a

way of creating a complex fusion among the sciences and a symbolic path for personal

Personal Growth
Spiritual Growth
scenius

thresholds

and spiritual growth. Starting from a deep love for complexity, I have written a novel,
Storia interiore dell’Universo (now in print for the Italian market), that brings Big History
into a poetic and psychedelic landscape. If you want to know the universe, probably,
sometimes your body, your brain, your matter are enough; but if you desire to learn
from the universe and you work in education, you should consider the whole Homo sapi-

ens, as I believe our species learns only through feeling. Each Big History threshold is an
opportunity to feel the echo of some keywords that contribute to developing our Inner
Big History, taking off from apparently outer island-moments scattered across

spacetime.

Lacking an invitation, education must invite
itself to the table of the branches of knowledge, a
fascinating research laboratory aimed at inter-
preting contemporaneity. Here voices harmonize.
There is no arrogance in formulating hypotheses
because this type of education searches for objec-
tive results in the ultimate investigation, that of
increasing the quality of life of our species, acting
on the reality of the present in order to help us be
happy with that of the future. There, seated, vi-
brant, are the voices of a desire to be an expres-
sion created by change. Education listens, aware
of being able to learn from the whispers of each
different cultural perspective.

Assuming we agree that the nature of reality is
a system of complex systems, the proposed
BH678 format is configured as a theory of surgi-
cal reduction of the gap existing between the
complex extra-scholastic reality and the alienat-
ing scholastic reality. The disturbing introduction
of these categories appears necessary for only the

Figure 1 Education

love of horror as soon as you look closely at mid-
dle school. It often presents itself as a shattered
and bureaucratically articulated sequence of frag-
menting fragments and fragmenting institu-
tions—a diabolical device capable of perfectly
representing the opposite of a complex system,

Journal of Big History, Volume 1V, Number 3,



98 Vismara, Big History in Middle School, 2020

the opposite of reality. Follow the rhythm, the
repetition, the delineated form of the fragments
of knowledge, fragments of time, fragments of
space, fragments of the mind. At school we have
fragmented entities for knowledge, fragmented
entities in charge of time, fragmented entities for
physical spaces and fragmented entities that act
on the minds of its occupants—a complete ser-
vice, served up in apparently reassuring packages
that are sadly hermetically sealed. An educational
offering of this kind would be perfect if our goal
were to create students hemmed in by schizo-
phrenia and serial fetishism, moving from one
subject to the next. In fact, the unfortunate pu-
pils, in order to survive and indeed to make a
good impression in the eyes of the scholastic sys-
tem, now must: construct an entirely different
image of reality with respect to extra-scholastic
complexity; constantly confuse the detail with the
whole during each boxed lesson experience; and
finally demonstrate the ability to repeat N times
the manifestations of their love for each hermetic
fragment, observing the seriality that the system
expects. In this organization there are no struc-
tured moments in which to take notice of the ex-
istence of a global and complex tableau. It is not
like this at the table of knowledge, and education
realizes it. Despite this bleak practice, fortunate-
ly, reality imposes itself with its own complex,
embracing nature, and therefore the artist-
teachers cannot resign themselves to post-
fragmentation.

In the commitment to fight fragmentation, the
BH678 format has been identified as a tool that
operates on three levels: a physical level, a mental
level, and a curricular didactic level. These levels
are nothing but different variations on the con-
cept of architecture, and it is possible to consider
the first two levels as preliminary to the curricu-
lar didactic plan that the present work intends to
deepen. However, our idle talk becomes inspiring
when it takes care of the common denominator
of the three levels of the anti-fragmentation in-
tervention. The minds of many teachers, school
buildings and the school curriculum are charac-
terized by the cumbersome presence of walls, di-
visions, and fragmented entities. Despite some
excellent ministerial suggestions, the three archi-

tectural levels in question reflect the fearful atti-
tude that has brought up generations of students
in the privation of complexity, and that appears
happy to preserve itself within the defined tradi-
tional regulations. BH678 proposes, instead as a
visionary of the lowest common denominator, a
model inspired by a ring surrounding a group of
towers—no, skyscrapers, students reaching to-
ward the sky.

The primary requirement is to create and pre-
serve an empty space in the center of the mind, of
the buildings, of the curriculum. The hole in the
center of the ring is redeeming; it is the space in
which the possibility of seeing all the skyscraper
students climb toward the infinite becomes a re-
ality. Oh yes, they all stretch upward, but each in
their own way. Perhaps, this is what fascinates
the skyscraper-Homo sapiens, the personalization

Figure 2. School

of the ascent. Many of these buildings have for-
gotten the very idea of open space, or maybe they
have never experienced it. Many teachers' minds
have forgotten the all-consuming pleasure of be-
ing fully rounded cultural beings, or perhaps they
have never enjoyed the pleasure of themselves
outside the disciplinary boundaries. At the table,
however, this sensation is felt in the branches.
Only in the empty space do the students experi-
ence the possibility of being autonomous actors
of their own path of growth and education. Free-
dom of choice in the organized empty space, cre-
ative responsibility. Familiarity with the artistic,
experimental work of research. Delusions in the
minds of many fragmented school heads and
teachers. The essence of metamorphosis needed
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for middle school. I have removed partition walls,
created open spaces, transparent gathering places
in which to bring together the fragments of
teachers' minds. The physical and mental reality
are only one thing, and only by passing from the
walls of the classrooms to the emptiness of the
corridors and the recovered spaces is the slavery
of comfortable fragmented entities removed from
the teachers, and they are brought into the space
of the breath of creation.

Here it is, ethereal, the substratum of a good
learning environment: a complex and fascinating
entity, but incomplete if designed for only stu-
dents. BH678 is designed for Homo sapiens, not
for students. The first to be immersed, over-
turned and deconstructed by the learning envi-
ronment must be the teachers, who, enjoying the
emptiness, will experience such exaltation that
they will radiate excitement as an example for
their students. There is nothing here in the mid-
dle, there are only we humans of different ages
who share the pleasure of thinking about Totality
in an ever more precise and humanizing way. If
the teacher does not experience the emotional
moment of the creative act of thinking every day
at school, no student will begin to think. At the
table, the awareness of being there is perceptible,
of being there to paint the traits that define what
it is to be human. Education listens. How to de-
fine a learning environment of this kind? Brian
Eno coined the term scenius, a collective equiva-
lent of genius. It refers to a research community
in which you can think and in which you can feel
the pleasure of having thought. The school
changes from just a place to a beautiful inner
landscape, to the extent that it makes possible
the act of thinking, and this can be achieved only
by placing emptiness in the architectural center.
All you need is a blueprint for thought.

The third architectural level on which BH678
acts is the curricular, didactic one. The empty
space requires an allure, a blueprint for thought.
Look at the Farnsworth House, designed by Lud-
wig Mies van der Rohe; here is our guide for
thought. Beams and pillars are the Languages: L1
grammar, then L2 and L3, and Mathematical Lan-
guage (including technical drawing). The large
glass walls are a unique cultural corpus called BIG

HISTORY. The languages represent a gym for the
development of knowledge and skills, while Big
History is configured as the big stage on which
knowledge and skills are transformed into com-
petencies by entering a complex global tableau.
Big History is an approach to knowledge that em-
braces the entire universal history in one single
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Figure 3. Thought

course, from the beginning of the universe’s ex-
pansion to the future. The course follows the in-
crease in the global complexity of the universe
itself and rotates progressively through the vari-
ous disciplines, which act as tools, narrating voic-
es in order to tell parts of this long, united story.
The path covers approximately 13.8 billion years,
and this forces the cultural explorer to identify
some threshold moments in which to create stag-
es to reflect on distinct portions of the story. The
thresholds were chosen because they coincide
with a significant increase in the general com-
plexity. The course, created by Professor David
Christian, envisages ten threshold and is typically
proposed in schools and universities as an inde-
pendent discipline, in addition to the existing
curriculum or integrated into it.

BH678 proposes, instead, for the first time, a
Big History format tailored to the Italian middle
school. In this case we are not talking about add-
ing a subject matter, but about reformulating,
reformatting the entire didactic curriculum on
the basis of Big History, creating the empty space
necessary to allow interaction and collaboration
between the fragments of knowledge that are

Journal of Big History, Volume 1V, Number 3,



100

represented by the various disciplines already
present in the school. In the BH678 version of Big
History, the following disciplines will be involved:
philosophy, the sciences, geography, history, L1
literature, classics, L2 and L3 languages with CLIL
(Content and Language Integrated Learning) ac-
tivities, technology, art, music, religion or an al-
ternate subject. In light of the specificity of the
needs of middle school students, BH678 adds to
the classic Big History path three original prepar-
atory thresholds, necessary for the progressive
introduction of some intersecting themes, such as
the encounter between reality, diversity and com-
plexity. The articulation of the course, therefore,
differs from tradition by providing in total the
following thirteen thresholds in Table 1.

The nomenclature of the thresholds appears at
first glance aligned with a purely scientific trajec-
tory. In order to follow successfully the vision of
BH678 as a framework for a renewed interdisci-
plinary educational curriculum in complexity, an
interesting operation of respectful hybridization
and vaporization of the nature of the thresholds
has become necessary. From each threshold, key
words have been extracted, capable of
blurring the outlines of spaces for dialogue acces-

Vismara, Big History in Middle School, 2020

sible to all the disciplines. These key words, com-
mon and consistent with the scientific story, yet
permeable, were then re-inflected within each
subject, which created ad hoc activities from
them. From this is derived an outline structure
for the curriculum that presents the thresholds as
a chain of large pools of mysteries in which to im-
merse the students.

Around each threshold is proposed a cloud of
activities defined as thought exercises, proposed
by the different disciplinary areas, but referable
to and inspired by the same threshold key words.
Each pool is surrounded by its own cloud of
thought exercises, and such clouds are infinitely
implementable by the teaching community. An
interesting feature of the clouds is that they allow
for educational outings, events, and trips con-
sistent with the complexity thresholds to be in-
cluded among the activities. The system therefore
calls for an entire plan of excursions that are fa-
vorable to Big History. When students enter the
pool of mysteries represented by the threshold,
they tackle common themes but study them from
the different points of view offered by the various
disciplines. The result is a total immersion in the
true complex nature of a theme, savoring the

THRESHOLD OUTER MOMENT INNER KEYWORD
00A Encounter with Reality From Signs to Symbols
00B Diversity Names
00C Complexity Mistery

01 Origin of the universe (space, time. Darkness
matter and energy

02 Origin of stars and galaxies Light

03 Origin of the new chemical elements Colours

04 Origin of the Sun and the solar system Shapes

05 Origin and evolution of life Information and Soul

06 Human origin and evolution Human spirit

07 Domestication (of animals and plants). | Voices of the human spirit
cities, states, agricultural civilizations | (from Neolithic to Middle
and their evolution Ages)

08 Expansion and connection: towards | Voices of the human spirit
modernity (Modern Age)

09 Acceleration and Anthropocene Voices of the human spirit

(Contemporary Age)
10 The future Renewed human spirit
Table 1 Thresholds
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organic uniqueness of the human ability to gath-
er connections, which is obscured by the linear
thought that is traditionally taught. Turning to
metaphorical and symbolic interpretation prac-
tices as well, the holistic approach to the thresh-
olds creates the conditions for a definitive inclu-
sive essence of the BH678 curriculum. Consistent
with what is expressed about the importance of a
scenius centered on Homo sapiens, the results of
inclusiveness strike both teachers and students.

BHET78 —

CLOUDS OF THOUGHT EXERCISES

3200, o8 POOLS DF MYSTERY
E (thresholds)

Figure 4 BH678

Teachers are guaranteed the opportunity to cre-
ate freely thought exercises and to choose which
activities to offer their students from the various
formations of clouds. On the other hand, stu-
dents are offered the opportunity to follow their
own inclinations, deepening the themes of each
threshold through a modular quantity relative to
the number of exercises coming from different
disciplinary fields. In order to guide the teachers
in the construction of thought exercises con-
sistent with the thresholds, an activity sheet and
a suggested lecture has been prepared, which
serve as an introduction to each threshold of the
educational path, while awaiting the composition
of a textbook dedicated to BH678.

Following the BH678 path, outlined by the
pools of mysteries, we realize that the topics dealt
with are usually part of the normal list of con-
tents provided for by the National Guidelines.
The BH678 ecosystem eliminates redundancies,
and thanks to a collective and holistic assembly,
finally manages to put into dialogue the
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brushstrokes of knowledge, which otherwise
would be destined to remain prisoners of their
nature of slavery to fragmentation.

Welcome, skyscraper-Homo sapiens. Without
your boundless vital desire, nothing of BH678
would be possible. So sit at this table, and let's
breathe together. I've been waiting for you.
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What is energy? We know Albert Einstein’s
famous equation E = mc2, but is that all there is
to energy? What about the resources that power
our modern world such as coal, oil, natural gas,
nuclear power, wind, and the sun? It is hardly
surprising that concerns about energy, the eco-
nomic and environmental effects of our use of
fossil fuels, the search for sustainable alterna-
tives, and calls for a “Green New Deal” should fig-
ure so prominently in contemporary global dia-
logue. The emergence of the notion of the An-
thropocene is born of such concerns, and part
and parcel of the big history movement, and it is
in these tumultuous circumstances that Vaclav
Smil has produced in Energy and Civilization, a
thorough reworking of his groundbreaking 1993
study, Energy in World History, a tour de force of
historical scholarship that both describes the
close interrelationship between human cultures
and their use of energy and provides a useful
blueprint for better understanding where our civ-
ilization may be heading in the near future.

Smil begins by looking at energy and social
complexity (Chapter 1). This is followed by over-
views of the various phases of the social evolution
of energy: the prehistoric era (Chapter 2), agricul-
tural civilizations (Chapter 3), and early industri-
alization (Chapter 5), followed by “Fossil-Fueled
Civilization” (Chapter 6), and concluding with his
take on “Energy in World History” (Chapter 7)
that looks at grand patterns, long-term trends,
costs, and, significantly, the limits of energy ex-
planations.

Most of the technical work is at the beginning
of the book, where Smil discusses in detail energy
flows, stores, controls, concepts, measures, and
complexities. Here he explains what energy is,
what it does, and how it is related to social struc-
tures. From there it is a more traditional histori-
cal narrative covering the entirety of human his-
tory from the Paleolithic era to the present; none-
theless, the author provides sufficient detail
throughout in this competent and compelling
world history, which should come as no surprise
because Smil, Distinguished Professor Emeritus
at the University of Manitoba, has published forty
books and nearly five hundred papers on a wide
variety of interdisciplinary topics in not only the
field of energy but also in environmental studies,
population change, food production, nutrition,
technical innovation, risk assessment, and public
policy.

His chapter on traditional farming cultures is
one of the most compelling, covering an im-
mense span of time from the Neolithic through
ancient civilizations, to the Middle Ages, and
then into early industrialization in the latter half
of the eighteenth century. In the process, Smil
provides considerable comparative analysis of
different regions around the world such as an-
cient Egypt, China, Mesoamerica, Europe, and
North America. Such subject matter could fill
several volumes, but Smil is able to provide an
informative and pithy summary of this vast
amount of data that puts it into a useful world
history framework, but also a useful big history

Journal of Big History, Volume 1V, Number 3,



Satkiewicz Review: A History of Energy, 2020

one considering the fact that energy flow is so
central to the big history story (see especially Eric
Chaisson, Cosmic Evolution: The Rise of Complex-
ity in Nature (2001) and Fred Spier, Big History
and the Future of Humanity (2010).

Smil emphasizes that early industrialization
was a gradual process but goes on to show that
the dependency of modern civilizations on finite
fossil fuels at the rate we are using them is unsus-
tainable in the long run. He underlines the sever-
ity of the challenge facing humanity, noting that
two extreme positions are not viable: 1) a simple
rejection of modernity and modern technology
(long the dream of romantics and luddites) as
well as 2) continuing as before. Noting the high
costs of modern civilization is not an indictment
of modernity altogether, for even Smil acknowl-
edges that modern civilization has produced
many positive qualities, such as “inventiveness,
technical advances, gains in the standard of liv-
ing, expanded information, and instantaneous
communication” even though these have also un-
mistakably been accompanied by “deteriorating
environmental quality and worrisome income in-
equality” (295).

This is the unfortunate paradox of modernity,
and again, this book is not a call for turning back
the clock and attempting to return to an ideal-
ized past period. Rather, Smil is looking for a
proper critical assessment of the negative effects
of modern civilization to allow for an arena to
ponder viable solutions. One of the strengths of
Smil’s work is that when addressing such ques-
tions, he avoids providing simplistic and reduc-
tionist analyses or solutions. This is a complex
issue and thus requires complex thinking. Smil
stresses that there are never easy answers to the
challenges facing humanity while at the same
time remaining hopeful for the future (417).

The last chapter is the most insightful as the
author outlines his overall perspective on the role
of energy in human history. There is often the
tendency in works such as this to reduce complex
historical processes to a single factor, in this case
energy, but Smil avoids this and openly critiques
such an attempt to explain history without also
referring to “non-energy” factors as well (385).
Civilizations cannot be defined on purely materi-
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alist foundations. Although such factors are, nat-
urally, crucial to our understanding, Smil exam-
ines the limits of one-cause analyses, stressing
that how civilizations choose to use their energy
is as important as what types of energy resources
they use.

An argument can be made that the manner in
which civilizations choose different means of us-
ing energy resources is mostly related to intangi-
ble “mental structures”—religion being the most
common example (but not necessarily restricted
to that). Smil does not explore this relationship in
much depth, but in fairness he does provide am-
ple references to scholars who have tackled the
issue in a book that contains over seventy pages
of densely packed notes.

It can be said that Smil touches upon so much
in this one volume that, unfortunately, he himself
cannot delve too deeply into any one topic in
greater depth. Nevertheless, this is an important
subject for debate not just for historical purposes,
but also in regard to current debates on how best
to use energy resources is tackling the issue of
how prevailing mental structures and paradigms
shape how the issue is framed and addressed.

With a wide scope of area to cover in one vol-
ume, some mistakes are, of course, inevitable. For
example, when summarizing the developments of
weapons during World War II, Smil writes that
the T-42 was the critical Soviet tank design dur-
ing the conflict (371), but while the T-42 was a
prototype during the 1930s, it was never put into
production nor witnessed combat. Rather, it was
the T-34 that was the premiere Soviet tank design
of the war. Even so, this factual error is minor
and does not detract from the strengths of Smil’s
overall argument.

Smil has gone into further depth in other writ-
ings about the interrelationship between energy
and war, studies that will be useful to all scholars
of modern warfare. In fact, this impressive, ency-
clopedic volume contains much that will interest
scholars in a wide variety of fields as he covers
issues related to technology, economics, social
complexity, politics, and much more. This
demonstrates the great accomplishment Smil has
achieved by himself and speaks in general to a
particular strength of the big history approach.
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2019 was big year for Big History: it marked
three decades since David Christian’s inaugural
course at Macquarie University. Arriving just in
time for the anniversary is Christian’s latest work,
Origin Story: A Big History of Everything. Featu-
ring a splashy endorsement from Bill Gates spla-
shed on the cover, Origin Story accomplishes se-
veral goals simultaneously. Even reviewers who
have criticized the book freely admit that the
book amounts to “an impressive act of authorial
chutzpah” that deserves admiration (Weiner). If
nothing else, Origin Story also operates as an ex-
tremely effective “short course in modern scien-
ce” for non-specialists (Wooton). Most obviously,
it works as a revision and update of Christian’s
monumental monograph Maps of Time: An Intro-
duction to Big History (2004). Christian inserts a
wealth of new findings gleaned from the past fif-
teen years, specifically in the early chapters on
cosmology and biology. For example, Christian
notes Einstein’s formulation that gravity genera-
ted waves of energy was finally validated by the
Laser Interferometer Gravitational-Wave Obser-
vatory in 2015. He, likewise, cites a 2017 discovery
from Northern Quebec, which suggests life might
have appeared on Earth as early as 4.2 billion
years ago.

This tantalizing possibility seems to have com-
pelled Christian to reconfigure the Big History
narrative slightly. In Maps, the Earth’s geological
processes are described prior to the appearance
of life. However, the suggestion that life sprang
up several hundred million years earlier than pre-

viously believed has pressed Christian to look at
geology as potential generator of the first orga-
nisms. For this reason, he opts to depict geology
as an adjunct to his chapters on biology rather
than planet-formation. It is a subtle but impor-
tant shift that helps develop the Big History nar-
rative toward true cross-disciplinary integra-
tion—assuming it can be verified.

Beyond updating the narrative, Origin Story
also works a distillation Big History for readers of
popular non-fiction. Like a film script that suc-
cessfully compresses characters and plot deve-
lopment, the shorter breadth of this volume al-
lows Christian the opportunity to pare down the
manuscript of Maps to a comparatively breezy
357 pages (including endnotes and index). Gone,
too, are the many tables, timelines, and maps
that populate the previous book. Out as well are
Christian’s detailed appendices on dating techni-
ques and an examination of order vs. chaos. In
their place is a two-page timeline, one page of
statistics on human history, and a helpful glossa-
ry of Big History terms. As a work of simplicity,
Origin Story also succeeds as an update on the
late Cynthia Stokes Brown’s Big History: From the
Big Bang to the Present (2007) in terms of offering
a comparatively straight-forward crash course on
the subject for beginners.

On a conceptual basis, Origin Story continues
Christian’s use of the principle of emergence in
complex structures as basic historical thresholds.
These thresholds in turn serve as chapter breaks
that separate the Big History narrative into ma-
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nageable chunks. Christian identifies nine, star-
ting with the Big Bang and ending with an as-yet-
unrealized sustainable world order. In defining
these thresholds, Christian also deploys his me-
taphor of scales, comparing phenomena at one
scale to another. For instance, he points out that
densely populated villages resembled the same
“clumps of matter” out of which early stars were
formed. At another point Christian describes how
the Mesopotamian elite pumped wealth into new
urban areas through a mix of persuasion and
coercion of their peasant populations, “like the
proton pumps that maintain an energy gradient
across cell membranes...” (221). Later, he playfully
describes Fritz Haber and Carl Bosch as “the first
multicellular organisms to successfully fix atmo-
spheric nitrogen” (264). One interesting compari-
son that Christian does not make is between hu-
man history and the overall history of life. He
might have pointed out that only a tiny sliver of
human history comprises the agrarian and indu-
strial eras, just as only a small percentage of the
history of life encompasses the era of multicellu-
lar, big life. Such a comparison would reinforce
one of the general themes in Origin Story: that
simple structures endure more successfully than
complex structures.

Christian employs other literary devices worth
noting, including the use of vivid tableaux to illu-
strate his themes. One is that of orbiting aliens as
silent witnesses to the complex changes on planet
Earth. Christian, making either a conscious or un-
conscious nod to the god-like extraterrestrials of
2001 or the Tralfamadorians of Slaughterhouse
Five, uses these silent sentinels to speculate on
the seeming randomness of many historical
events—of which the appearance of humankind
in the biosphere and its eventual domination
over said biosphere is perhaps the most unexpec-
ted outcome of all.

Otherwise, Christian continues the Bill Bryson
-method of sprinkling in scientific anecdotes to
flavor some of the drier scientific discoveries that
inform the pre-human narrative. Who can think
about the discovery of cosmic microwave back-
ground radiation (CMBR) without remembering
the pigeons roosting in the antenna at Bell Labs?
Sadly, this motif does not carry over to the chap-
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ters on human history. To create a more coherent
hyper-narrative, it might have been helpful to de-
scribe some of the schools of historical thought
that he relied on to tell the story of agrarian and
industrial civilizations. Without similar examples,
the Big History narrative runs the risk of soun-
ding like received knowledge rather than formu-
lated wisdom. A bibliographic appendix the hi-
storiography would have been a useful addition.

Now for a few minor issues regarding concep-
tualization. As compressed as Christian has made
Big History, he still spends an inordinate amount
of time (an entire chapter!) on the origins of far-
ming and another chapter on pre-modern agra-
rian civilizations. (Maps also contains a chapter
devoted solely to the advent of agriculture.) A
single chapter on both phenomena would have
made the work even more concise, in the same
way he integrated geology and biology. In his
chapter on the future, Christian has likewise
dropped the Rapa Nui as the this-island-earth
metaphor used in Maps. Instead, he discusses the
relative merits of the Good and Bad Anthropoce-
ne, and how to preserve the former while phasing
out the destructive features of the latter. This sec-
tion is more didactic and less vivid than the hi-
storical example of Easter Island. The reason
Christian jettisoned it is likely due to historical
controversy about the demographic collapse of
the island’s native inhabitants. The caravan me-
taphor used to describe individual humans’ lives
in introduction to Maps has also been replaced by
a cavalcade in Origin Story but serves the same
function.

Another rhetorical device that bears examina-
tion is Christian’s tendency to anthropomorphize
the aspects of the universe. Heat energy, for
example, is described as a “drunken traffic cop”
who “directs energy every which way and creates
chaos” (42). For this reason, Big History terms
like complexity and entropy are transformed into
almost godlike entities imbued with human cha-
racteristics. While Christian the writer should be
praised for making his history lively, the choice in
writing style runs the risk of turning physical
phenomena into cosmic entities in the minds of
general readers.
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At the same time, Christian chooses numerous
descriptive nouns with dubious connotations,
particularly when it comes to human activities
and institutions. For instance, the first Sumerian
city-state, Uruk, is referred to as a “monster” and
the spread of farming across Eurasia as a
“virus” (a debatable characterization since far-
ming also emerged independently in many other
areas of the world). Again, this is likely done to
make the text more relatable and entertaining to
casual readers. However, the choice of these types
of words make it hard for said readers to come
away from Origin Story without the view that far-
ming, urbanization, and finally industrialization
were all net negatives due to their effect on the
biosphere and the quality of human life.

Perhaps, the most important matter is the in-
tent of Big History as conceptualized by Chri-
stian. The quasi-religious theme of creation my-
ths in Maps has been traded in for the quasi-
storytelling theme of Origins. No doubt, this ca-
me as a result of criticism Christian received for
the seemingly contradictory endeavor of rende-
ring a scientific history in mythological terms.
However, replacing creation myths with origin
stories accomplishes almost nothing new concep-
tually because the two are essentially interchan-
geable in the way Christian describes them.
Though Christian insists that “like all origin sto-
ries,” Big History “will never lose a sense of my-
stery and awe,” the scientific neutrality of Origin
Story would seem to preclude this (Christian 10).
Eliminating the mystery and eschatology—
themselves remnants of the premodern, pre-
Enlightenment human conceptions of reality—
should be the entire point of the Big History pro-
ject. On a purely psychological level, Origin Story
aims at mitigating “the sense of disorientation,
division, and directionlessness . . . everywhere in
today’s world” (8). Christian thus sets up Big Hi-
story as the answer to modern humanity’s malai-
se and ennui. Even if there is a gap to be filled, is
that the purpose of Big History or simply a by-
product of it?

Historian David Wooten, whom Christian cites
in his text, has criticized Origin Story on slightly
different grounds. While Wooten concedes that
humans’ desire an origin story, he believes Chri-

stian “makes a basic error” in the way he uses the
concept. “We crave origin stories because we
want to know that our existence has meaning.
But the story Mr. Christian tells us is one that
shows our existence to be without any meaning
at all” (Wooton). Another reviewer has reinforced
this critique, noting that the power of creation
myths is that they “supply meaning in an other-
wise meaningless universe, even if they fall short
on facts” (Weiner). What these critics seem to be
ignoring is that the implied meaning inherent in
complexity theory does elevate the human expe-
rience. This is what is suggested by Christian’s
assertion that the Big History project represents
the universe “slowly opening an eye after a long
sleep” (5). While this is yet another anthropo-
morphic description, this time it is thoroughly
appropriate. If the eye is opening, it is because of
humankind. In other words, humanity is the eye.

In the search for a meaning (or at least a moral
order) Christian has latched on to the centrality of
environmentalism. In  Christian’s narrative,
humanity is important in as much as it acts as
responsible custodians of the biosphere. How hu-
manity acts in the short-term future in relation to
the environment is referred to as “the quest.” The
quest is the meaning that can be derived from the
universe opening its eye and only the scale of Big
History can help “prepare us for the huge challen-
ges and opportunities that all of us face at this
pivotal movement in the history of planet
earth” (10). The goal of the quest is to avoid an
environmental crash since “there is no good place
for humans in a ruined biosphere” (290). Chri-
stian describes the lofty goals set forth in the 2015
United Nations document “Transforming Our
World” as the next step in this journey. Reaching
back to the play of scales, the author hopes hu-
manity will imitate the sun and “settle into a pe-
riod of dynamic stability” (Christian 294). He no-
tes, however, that such an outcome “will depend
to some extent on how well and how persuasively
people can describe the quest itself” (300). In
other words, it depends upon how successful the
Big History project is in seeping into the public
psyche in order to influence policy designs.

The sustainability argument is augmented by
quotes from figures of the Western intelligentsia
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as diverse as John Stuart Mill and Robert Kenne-
dy, both of whom made comments supporting
what became fashionably known in the 1970s as
“limits to growth.” The pervasive thought pat-
terns of that decade, including concerns of un-
checked population growth and environmental
degradation, have inextricably shaped Christian’s
worldview and inform his approach to Big Histo-
ry in the twenty-first century. The potential pro-
blem is that this may reduce Big History to a poli-
tical talking point—one that appeals less to Lagos
and Mumbai, and more to Davos and Berkeley.
As Christian notes in his introduction, “Many of
the pieces of our origin story fell into place du-
ring my lifetime” (4). This makes the Big History
narrative a story as much about its author as
about the universe itself.

In considering the future, Christian refers to
the present global environmental situation as
“the slow-motion time of a near accident.” He al-
so asserts that humanity is “now managing an en-
tire biosphere, and we can do it well or bad-
ly” (289). As with the spiritual and psychological
need for Big History, this assertion must be met
with a dash of cynicism. While we are certainly
influencing the biosphere more than any other
organism, are humans exerting more power than,
say, plate tectonics? Even if this were the case,
there is a vast difference between influence and
management. Then the larger question becomes
whether the goal of humanity is to survive as a
species or sustain the biosphere. Christian belie-
ves the two are inextricably intertwined. One
might just as easily argue that a better quest
could be a longer-range goal that allows humans
to escape the confines of the biosphere via accele-
rated technological advances in transhumanism
or space travel.

Christian’s sustainability ethos is also charac-
terized in his continuing romance with paleoli-
thic human societies. In addition to recycling
Marshall Sahlins’ the original affluent society the-
sis concerning foragers, Christian depicts them as
living in relative harmony with the natural world.
However, this image is directly contradicted by
practices such as big game hunting and firestick
farming, both of which Christian details. Despite
this, in his concluding chapter on the future,
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Christian states “What it means to live richly and
dynamically in a less changeable world is preser-
ved within the cultures of many modern indige-
nous communities whose people see themselves
primarily as custodians of a world larger and ol-
der than themselves” (294). While this reinforces
the cyclical appeal of Big History as something
that reaches back into the deep past of the hu-
man imagination, to what extent can foraging so-
cieties really inform of a world of 7.8 billon peo-
ple about sustainability?

Another contradiction comes in the introduc-
tion, where Christian argues that “[w]e should
not make the mistake of assuming that complex
things are necessarily better than simple
things” (11). However, in the universe described
by Big History, greater complexity is always going
to be inherently more relevant and more intere-
sting. Without increasing complexity there would
be no historical development. Christian also as-
serts a potentially misplaced belief that
“accelerating change” will lead inevitably to a
“catastrophic explosion -the human equivalent,
perhaps, of a supernova” (300). One could just as
easily argue that the “goal” of humanity should be
to increase complexity in the universe (contra en-
tropy) rather than top it off. While it is true that
the modern revolution has provided “a growing
awareness that we humans share a common fate
on our one home, planet Earth” (299), it is not
inevitable that we shackle ourselves to such a fa-
te. In any event, attempting to “manage” such a
future seems unlikely, considering our past.
Wooten takes this even further, concluding that
Christian’s project is “a futile enterprise. His ori-
gin story does not give meaning to our lives; and
his environmentalism is based on incorrigible wi-
shful thinking, on the belief that we can come to
behave like a close-knit, well-intentioned, ratio-
nal community—all history suggests that this will
never happen” (Wooton).

Christian describes Big History as “the first ori-
gin story to embrace human societies and cultu-
res from around the world” (x). Later he insists it
“has been built not by a particular region or cul-
ture but by a global community of more than se-
ven billion people, so it pools knowledge from all
parts of the world” (9). However, these claims are
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contradicted by the admission that Big History
emerged from the “dynamic and potentially de-
stabilizing tendencies of modern capitalism” (10).
Big History is thus an outgrowth of what used to
be referred to as Western Civ., and yet one of
Christian’s most powerful images is his imagined
scene of ancient Australian aboriginals exchan-
ging origin/creation stories around the campfire.
This works as a stand-in for the potential unifica-
tion of humanity itself through the unification of
knowledge. This is a powerful and important
message, particularly in the hyper-partisan atmo-
sphere of today’s world. Liberals and conservati-
ves do not merely disagree on the issues: they di-
sagree on the nature of reality itself. An apolitical,
truly global Big History can have the potential to
bridge this divide. If Big History is to grow, it
must.

Ultimately, the Big History narrative still
exhibits many gaps in what science can adequate-
ly explain about the roots of complex structures.
As Weiner notes, Origin Story “contains plenty of
mystery. . . on a cosmic scale.” Perhaps there is
still too much mystery. He asks, “Why does the
universe contain any structure at all and not just
a random flux of energy? Why did the agrarian
revolution erupt almost simultaneously in places
separated by thousands of miles?” (Weiner) The
precise origins of life on Earth and collective lear-
ning in Homo sapiens remain unclear. Christian
reasons that life is the natural outcome of com-
plex chemical reactions and suggests viruses as a
possible link, but this is only informed specula-
tion. The reason the Big Bang occurred is even
more inscrutable and perhaps unknowable. In
order to try to offer an explanation, Christian
ends Origin Story by alluding to the multiverse, a
concept that at this point is still pseudo-scientific
speculation. It would be easier to say “We don’t
know,” but that would also be far less satisfying.
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