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Introduction: The Wager on History

In November 2010, a new academic journal appeared with a title that sounded to many historians like
an oxymoron: Cliodynamics: The Journal of Theoretical and Mathematical History. Its founding editor,
Peter Turchin, proposed that history could become an analytical, predictive science—one that identified
structural regularities in the rise and fall of states, the rhythm of revolutions, and the long arc of social
complexity. The claim was bold, even provocative. To its critics, it smacked of hubris: human affairs,
they insisted, were too contingent, too bound up with individual agency and cultural particularity, to
submit to equations and databases. To its defenders, it was long overdue: the social sciences had spent a
century mimicking physics without producing comparable explanatory power, and the quantitative tools
for studying historical dynamics were finally mature enough to be deployed at scale.

This book tells the story of that wager—how it was made, how it was tested, and how it evolved over the
first fifteen years of the journal’s existence. It is not a hagiography. The field has produced false starts,
methodological disputes, and empirical claims that did not survive scrutiny. Nor is it a dismissal. The
journal has assembled a body of research that no historian can afford to ignore: cross-cultural databases
of political complexity, mathematical models of state formation, quantitative analyses of inequality and
crisis that challenge conventional narratives. Whether cliodynamics succeeds as a science remains an
open question. That it has changed the terms of debate is not.

What This Book Is
The book is organized around twelve thematic chapters, each tracing a cluster of research that
appeared in Cliodynamics between 2010 and 2026. The chapters are not chronological; they follow
the logic of the field’s development, from foundational manifestos and data infrastructure through
empirical domains—state formation, imperial cycles, warfare, inequality, ritual, cultural evolution—to
contemporary applications and methodological debates.

Chapter 1 opens with the birth of the field: Turchin’s founding editorial, the manifesto “Toward
Cliodynamics,” and the early contributions by complexity scientists and Big historians who situated
the new journal within a broader intellectual movement. It also traces the first major controversy—the
“Great Divergence” debate over Western exceptionalism—that revealed the fault lines the field would
have to navigate.

Chapter 2 follows the construction of the Seshat: Global History Databank, the empirical infrastructure
without which cliodynamics would remain a theoretical aspiration. From its 2012 conceptualization
through the 2025 Polaris release, Seshat transformed the journal from a venue for mathematical modeling
into a platform for systematic historical comparison.

Chapters 3 through 8 examine the empirical domains where cliodynamic methods have been most
extensively applied: the origins of political complexity (Chapter 3), the rhythms of imperial rise and fall
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(Chapter 4), the diffusion of military technologies and the dynamics of battle (Chapter 5), the structural
role of economic inequality (Chapter 6), the ritual and religious mechanisms of social cohesion (Chapter
7), and the cultural-evolutionary foundations of cooperation (Chapter 8).

Chapters 9 through 11 turn to the field’s engagement with critique. Chapter 9 traces the “Holocene
debates”—the reception of grand narratives by archaeologists and the controversy around The Dawn
of Everything. Chapter 10 applies structural-demographic theory to contemporary crises in the United
States, Europe, and Russia. Chapter 11 examines the forecasting agenda: its tools, its limits, and the
methodological wars over whether history can be predicted at all.

Chapter 12 assesses where the field stands after fifteen years. It surveys the most ambitious theoretical
proposals of the mid-2020s—from computational theories of society to the quantification of Toynbee’s
challenge-response framework—and the methodological cautions that accompany them. It closes not with
a conclusion but with an acknowledgment that cliodynamics has produced not a finished theory but a
research program: a set of methods, databases, and questions that will define the next decade of inquiry.

What This Book Is Not
This book does not claim that cliodynamics has “solved” history. It does not argue that mathematical
models can replace narrative scholarship, or that databases can capture the full richness of human
experience. The journal’s own contributors are divided on these questions, and the book gives voice
to their disagreements.

Nor does the book treat cliodynamics as a closed system. The journal has published reviews of works by
historians, archaeologists, and economists who do not identify as cliodynamicists; it has hosted critiques
from humanists who reject the quantitative enterprise altogether. These voices are included not as foils
but as necessary interlocutors. A field that cannot withstand critique is not a science; it is a cult.

Most importantly, this book is not a textbook. It does not teach the reader how to build agent-based
models or fit dynamic regression equations. It explains what these methods have revealed, where they
have failed, and why they matter for our understanding of the past—and, by extension, the present.

The Stakes
Why does this matter? Because the questions cliodynamics asks are not merely academic. Can we
identify the structural conditions that precede political instability? Can we distinguish between societies
that reform and societies that collapse? Can we learn from the past without being imprisoned by it?
These are not questions for the ivory tower. They are questions for anyone who lives in a society—and
who wonders whether that society will endure.

The journal’s first fifteen years have not produced definitive answers. They have produced something
more valuable: a way of asking. The chapters that follow trace how that way of asking emerged, how
it was tested, and how it continues to evolve. The wager on history is still open. The data continue to
accumulate. And the future—structurally constrained, politically contingent—awaits.

Note on Methodology
This book was produced through an experimental, AI-assisted workflow designed to test whether a
scientifically literate non-specialist could synthesize a specialized academic literature with the help of
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artificial intelligence. The process combined three components: the bibliographic management software
Zotero, the research assistant Beaver integrated within it, and the large language model Kimi 2.6 (accessed
via Beaver’s interface).

Phase 1: Bibliographic Foundation and Summarization

The 198 articles published in Cliodynamics between 2010 and 2026 were imported into Zotero, and
structured summaries were generated for each paper. These summaries—approximately 185 in total—
formed the empirical backbone of the project, providing the AI with a standardized representation of
each article’s argument, method, data, and conclusions.

Phase 2: Outline Development

Beaver read these summaries and organized them into a twelve-chapter outline through an iterative
dialogue with the author. The author insisted that the chapter structure be based on a systematic reading
of all 198 summaries rather than a sample, and iteratively refined the resulting outline through dialogue.
The final structure—covering manifestos, data infrastructure, empirical domains, and methodological
debates—emerged from this collaborative process rather than being imposed at the outset.

Phase 3: Drafting and Initial Correction

Beaver drafted each chapter by consulting both the summaries and the original PDFs for precise
quotations, while the author reviewed the drafts, flagged questionable claims, and requested corrections.
Approximately 95 percent of the final text was generated by the AI and left unchanged after drafting.
The author’s contribution consisted of: (1) initiating the project and supplying a rough initial prompt;
(2) refining the chapter structure through dialogue; (3) reading each chapter for obvious inconsistencies,
stylistic infelicities, and passages that contradicted the summaries; (4) flagging claims that appeared
unsourced or interpretively overstated; and (5) requesting corrections from the AI.
That completed the first edition of the book, which was published. Upon re-reading, errors came to
light that forced a second, more thoroughly checked edition—reviewed chapter by chapter by the AI and
myself:

Phase 4: Citation Verification and Content Revision

A fourth phase, conducted in a dedicated AI dialogue session after the initial twelve chapter drafts
(1-2A through 12-2A) had been produced, addressed structural and content-level issues that could be
found in the first edition. This phase included systematic citation verification against original PDFs and
their fixation in the running text for Pandoc, which had fallen victim to technical errors in the first
edition, formal standardization of heading hierarchies across all chapters, readability improvements for
overly dense passages, and content expansion where chapters were identified as underdeveloped relative
to their neighbors. A detailed log of the corrections made during this phase is preserved in a separate
methodological note. The AI estimated the revised text volume at 10–15%.

One procedural observation from this phase is worth noting here. The Pandoc citation conversion for
Chapters 1–3, 4–6, 7–9, and 10–12 was conducted in separate Beaver chat sessions: in the first edition,
later chapters had appeared more error-prone than earlier ones, and the author suspected that this was
caused by context overflow—AI conversations accumulating too much material over too many turns,
degrading the precision of later outputs. By resetting the context every three chapters, I sought to
ensure that each batch of chapters was processed with a “fresh” conversational memory. Whether
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this intervention improved quality is difficult to quantify, but it reflects a practical concern that any
large AI-assisted project must address: the tension between conversational continuity (which preserves
accumulated understanding) and context limits (which can silently degrade performance).

Phase 5: Coherence and Language Review

After the individual correction of all chapters, Beaver reviewed the entire manuscript a second time in a
single, fresh conversational context. This pass focused on cross-chapter coherence, stylistic consistency,
and overall linguistic quality—issues that are invisible when chapters are processed in isolation. Following
this holistic review, the introduction was revised to reflect the final shape of the book.

Limitations and Transparency

To ensure full transparency and reproducibility, the complete original material—the 198 article PDFs,
their structured summaries, and the working prompts preserved as Zotero notes—will be made available
online at www.logies.de. Readers who wish to verify a claim or trace its source will have access to the
entire evidentiary chain.

One limitation should be noted. The revision dialogues between author and AI—the hundreds of messages
in which specific passages were questioned, corrected, and refined—cannot be exported from the Beaver
interface due to a current technical constraint of the platform. What remains are the corrected chapter
drafts, the outline notes, and the prompt documents stored in Zotero, which together document the
editorial process even if they do not capture its conversational texture.

This method does not replace specialist expertise. It amplifies the capacity of a motivated non-specialist
to engage with a dense technical literature, subject to the constraint that every claim must be traceable
to a published source. This form of review is not specialist peer review. The author is a scientifically
literate non-specialist, not a cliodynamicist. A researcher active in the field would likely identify errors—
methodological subtleties, misattributed findings, overinterpreted correlations—that escaped the author’s
notice. Whether such errors exist, and how numerous they are, is an open question that the book releases
into the scholarly community. The author accepts responsibility for the decision to publish and for the
framing of the argument, but cannot vouch for the empirical accuracy of every detail. Readers are invited
to treat the book as a first synthesis, not a definitive authority.

Note on Sources
All claims in this book are based on articles published in Cliodynamics: The Journal of Quantitative
History and Cultural Evolution between 2010 and 2026. Where the journal does not address a question—
such as the micro-genesis of property rights or the specific policy mechanisms of post-1980 inequality—this
is explicitly noted. The book does not supplement the journal with external sources unless so indicated.

http://www.logies.de


Chapter 1: The Birth of a
Quantitative Science of History
(2010–2013)

In November 2010, (Turchin, 2010, p. 2) published a three-page editorial that opened with disarming
simplicity: “Welcome to the inaugural issue of Cliodynamics: The Journal of Theoretical and
Mathematical History.” The statement was modest, but the ambition behind it was not. Turchin
proposed nothing less than a new discipline—“a transdisciplinary area of research integrating historical
macrosociology, economic history and cliometrics, mathematical modeling of long-term social processes,
and the construction and analysis of historical databases” (Turchin, 2010, p. 2). The journal would
publish not only theoretical models and empirical tests, but also databases that could serve as “testbeds
for theories.” It was, in essence, a wager that history could be treated as an analytical, predictive science.

The wager was not without precedent, but it was distinctly unfashionable. By the early twenty-first
century, academic history had largely abandoned the search for universal laws. Postmodern skepticism,
the thick-description turn in anthropology, and the institutional fragmentation of the social sciences had
created an intellectual climate in which “generalization” was often synonymous with “oversimplification.”
Turchin’s editorial acknowledged this resistance obliquely by emphasizing the journal’s openness to
“considered critiques from those with different perspectives on history” (Turchin, 2010, p. 3). Yet
the founding message was clear: the search for general patterns in history was not only legitimate but
necessary, and the quantitative tools for conducting that search were finally mature enough to be deployed
at scale.

The Manifesto

If the 2010 editorial announced the journal, (Turchin, 2011) supplied its manifesto. The paper was
structured as a direct response to skeptics in the tradition of Karl Popper, who had argued that history
could never be a science because human affairs were too complex, too contingent, too bound up with
free will. Turchin’s rebuttal turned on a single, crucial distinction. “The notion of prediction in science
is not limited to forecasting the future,” he wrote. “In scientific practice, prediction is primarily a tool
for empirical testing” (Turchin, 2011, p. 4). A scientific theory generates predictions about observable
patterns; these predictions are then compared against data. If the data match, the theory survives. If
they do not, it is modified or discarded. This logic, Turchin argued, applies as much to historical dynamics
as to planetary orbits.

The difference between social systems and natural systems, he insisted, was “quantitative, not qualitative”
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(Turchin, 2011, p. 4). Both were complex. Both exhibited regularities. And both could be modeled
mathematically. Indeed, Turchin suggested that “it is because social systems are so complex that we
need mathematical models” (Turchin, 2011, p. 7). The human brain cannot intuitively extrapolate
nonlinear feedback loops—how, for example, population growth might lead to elite overproduction, fiscal
crisis, and state breakdown in a recurring cycle. Mathematical formalism forces these implications into
the open, where they can be tested against evidence.

Turchin supported his case with three “success stories”—empirical regularities that had already withstood
quantitative testing. The first was the geographic distribution of mega-empires. In a survey of sixty-
five agrarian-era empires, over 90 percent were located in or near the arid belt of Afro-Eurasia. The
pattern was too strong to be accidental, and Turchin traced it to the military advantages conferred by
steppe nomadism: empires arose where agrarian societies bordered mobile pastoralists who could be co-
opted, conquered, or imitated. The second success story was the secular cycle—the roughly century-long
oscillation between population growth and decline observed across Eurasia from ancient Rome to Qing
China. Demographic-structural theory explained this pattern as a Malthusian trap: rising populations
outstripped agricultural productivity, leading to wage collapse, elite overproduction, and eventually state
breakdown. The third example was religious conversion. Turchin tested three competing models against
data on the spread of Islam in Iran and Spain, Christianity in the Roman Empire, and Mormonism in
the United States. The winner was an “autocatalytic model” in which converts recruited new members
at a rate proportional to the existing community’s size.

The Complexity Turn

Turchin did not invent this ambition in a vacuum. The first issue of Cliodynamics appeared at a
moment when several intellectual currents were converging on the same question: could human history
be understood through the lens of complexity science? In 2011, the journal published a special feature
titled “History, Big History, and Metahistory,” edited by Krakauer et al. (2011). The feature grew out
of a series of Santa Fe Institute meetings and brought together physicists, biologists, paleontologists, and
historians around a common proposition: “if generalization is necessary within particular disciplines—
how could it not be?—then it should also be useful across all the disciplines that take, as the subject of
their inquiries, Very Big History” (Krakauer et al., 2011, p. 3).

The contributors to this feature represented a spectrum of approaches. Christian (2011), a historian by
training, argued that the “chronometric revolution” of the mid-twentieth century—radiometric dating,
above all—had dissolved the barrier between human history and deep time. For the first time, reliable
chronologies extended “back before the first written documents, before even the appearance of the first
humans, back to the early days of our planet and even to the birth of the Universe as a whole” (Christian,
2011, p. 2). This expanded timeline made possible what Christian called “Grand Unified Stories”—
narratives that traced human societies to their Paleolithic and pre-Paleolithic roots, revealing “collective
learning” as a long-term structural pattern that operated “behind the back of individual actors.” Christian
proposed that traditional “History” (capital H) should be re-badged as “Human History” within a broader
“College of Historical Sciences.”

Gell-Mann (2011) brought a different sensibility. He was interested in the “delicate interplay of regularity
and randomness” in human affairs (Gell-Mann, 2011, p. 2). History, he suggested, was shaped by
“frozen accidents”—contingent events that became locked in by subsequent developments—interacting
with fundamental physical laws (Gell-Mann, 2011, p. 3). Yet beneath the contingency, Gell-Mann argued,
lay “fairly regular ‘laws’ associated with social and behavioral sciences.” He cited the logistic equation—
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an S-shaped curve describing processes that level off—as a surprisingly robust model for everything from
world population growth to cumulative casualties in wars and plagues. He noted that the careers of
great artists and scientists followed logistic trajectories “that don’t depend much on historical accident.”
Power laws governed income distribution and metabolic scaling. Guttman scales arranged cultural traits
in predictable hierarchies. The search for such regularities, Gell-Mann concluded, “is becoming a trifle
more respectable than it was formerly” (Gell-Mann, 2011, p. 2).

West (2011) pushed the argument further. “Might there be universal laws of society analogous to those of
physics and of life?” he asked (West, 2011, p. 2). West’s answer was cautiously affirmative, provided one
chose the right level of analysis. Individual human beings were too variable, too shaped by intention and
accident, to submit to universal laws. But collective phenomena—cities, settlements, social networks—
might obey “coarse-grained” regularities derivable from underlying principles. West pointed to his own
work on biological scaling laws: despite their superficial diversity, organisms from microbes to whales
exhibited power-law relationships between body size and metabolic rate, lifespan, and heart rate. He
suspected that urban systems might display analogous scaling, and early data suggested he was right.
“New York is a scaled up Detroit, which is a scaled up Boise, which is a scaled up Santa Fe,” he reported
(West, 2011, p. 6). The pace of social life accelerated with city size; innovation cycles had to accelerate
too, or growth would stall.

Spier (2011) supplied the thermodynamic substrate. Big history, he proposed, could be understood as
“the rise and demise of complexity in all its forms and manifestations ever since the beginning of the
universe” (Spier, 2011, p. 2). Complexity emerged where energy flowed through matter under favorable
boundary conditions—“Goldilocks Circumstances” (Spier, 2011, p. 2). This framework allowed Spier
to trace a continuous thread from the formation of stars to the emergence of life to the rise of agrarian
civilizations, all governed by the same physical principle: the extraction and dissipation of free energy.

Positioning the Field

The first issue of Cliodynamics also made clear what the new discipline was not. It was not traditional
cliometrics—the quantitative economic history associated with Robert Fogel and Douglass North—though
it shared an interest in large datasets. Nor was it postmodern history, which treated narratives as
constructed rather than discovered. Pomeranz (2011), in his contribution to the 2011 special feature,
identified a methodological obstacle that cliodynamics would have to overcome: humans label themselves
and their actions, and these labels are “extremely sticky,” often obscuring the categories most useful for
seeking regularities (Pomeranz, 2011, p. 2). Pomeranz suggested that scientifically minded historians had
often focused too narrowly on dramatic but rare events—political revolutions, industrial breakthroughs—
when they should have been looking for “more general processes” and “clusters of variables which interact
with each other.” The goal was not to explain the categorical presence or absence of some process, but
to “group many cases into families, seeking to explain both within-group and between-group variation”
(Pomeranz, 2011, p. 2).

Goldstone (2010) offered a concrete example of what such comparison might look like. Lieberman had
traced parallel political developments in Southeast Asia, Europe, Japan, China, and South Asia between
800 and 1830, showing that state formation followed surprisingly similar trajectories in regions with
no direct contact. Goldstone praised this approach as a model for “new patterns in global history”—
patterns that emerged only when historians were willing to look across civilizational boundaries rather
than treating each region as a unique case.
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The Great Divergence Debate
The journal’s first years were not consumed solely by methodological manifestos. They also hosted one
of the most vigorous debates in the field’s history: the “Great Divergence” controversy over why Europe,
rather than China or the Islamic world, came to dominate the global economy after 1500. The debate
was ignited by Ricardo Duchesne’s 2011 book The Uniqueness of Western Civilization, which defended
a culturally essentialist answer: Europe’s dominance stemmed from a unique creative spirit rooted in
Indo-European warrior culture. Duchesne’s argument was swiftly attacked from multiple directions.

In a 2013 Cliodynamics article, (Beckwith, 2013)—an eminent historian of Central Asia and Tibetan
civilization—dismantled Duchesne’s claims about early Indo-European achievements. “Several of
Duchesne’s key assertions need to be modified to accord with the data,” Beckwith wrote dryly (Beckwith,
2013, p. 2). Beckwith pointed out that many of the technological and institutional innovations Duchesne
attributed to Indo-Europeans had in fact originated in non-Indo-European contexts: chariot warfare
in the Near East, horse domestication on the Eurasian steppe among diverse ethnic groups, and the
“secondary products revolution” across multiple cultures. Duchesne’s reply, published in the same issue,
doubled down on his core claim: Indo-Europeans were “the most historically significant nomads of the
steppes” because they “thoroughly colonized Europe with their original pastoral package” (Duchesne,
2013, p. 2). But his defense was notably weaker on empirical specifics than on rhetorical assertion.

Goldstone (2013) entered the fray with a methodological critique, arguing that there were “serious
methodological difficulties in explaining unique historical events” (Goldstone, 2013). The very concept of
“uniqueness” was problematic: every historical event was unique in some respects and typical in others.
The task of the scientist was to determine which features were generalizable and which were contingent.
Goldstone argued that Europe’s economic takeoff was not the result of a millennia-old cultural essence
but of a concatenation of geographically contingent factors—coal deposits, Atlantic trade routes, colonial
expansion—that could not have been predicted from Indo-European poetry. Turchin (2013) added a
further layer: even if one granted Duchesne’s empirical claims, his approach violated the basic principles
of scientific explanation. Turchin agreed that there were serious methodological difficulties in explaining
unique historical events, and he critiqued “two myths of European exceptionalism” that still circulated in
the historical literature: “the supposed geographic uniqueness of Europe and the so-called Western Way
of War” (Turchin, 2013, p. 2).

The Great Divergence debate was more than a scholarly squabble. It revealed the fault lines that
cliodynamics would have to navigate. On one side stood cultural essentialists who believed that history
was driven by deep-seated ethnic or civilizational traits. On the other stood quantitative researchers who
insisted that patterns of state formation, economic growth, and imperial expansion could be explained by
structural variables—geography, demography, ecology—that operated independently of cultural identity.
The journal’s editorial stance was clear: it published both sides, but its institutional home was with the
structuralists.

A Cautionary Voice
Not everyone in the first issue shared Turchin’s optimism. Harpham (2011), a literary scholar at the
National Humanities Center, delivered a powerful caution in his essay “Meta-History’s Dangerous Dream.”
Harpham was sympathetic to the search for patterns, but he warned against the aspiration to a “complete
account in a common language” that would unify all knowledge (Harpham, 2011, p. 2). He invoked the
history of philology—the nineteenth-century discipline that had sought exactly this unification through
the study of language. Philology had begun with the empirical analysis of texts and ended in “mother-
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tongue fascism,” as German scholars used linguistic evidence to construct theories of Aryan supremacy
and Jewish inferiority (Harpham, 2011, p. 8). “The spaces between disciplines are not mere empty spaces
to be crossed by exceptionally brainy and imaginative people,” Harpham wrote, “but are the very spaces
of freedom” (Harpham, 2011, p. 11). Disciplinary boundaries preserved “cognitive freedom” by ensuring
that no single framework could claim a monopoly on truth. The failure to find a common language was
not a problem to be solved but a condition to be cherished.

Harpham’s warning was not a rejection of cliodynamics but a qualification of its ambitions. The journal
would do well, he suggested, to remain a conversation among different perspectives rather than a crusade
for unification. It was a warning that the journal’s editors took seriously, if selectively. They continued to
publish critiques from humanists, economists, and historians who challenged the quantitative approach.
But they did not abandon the core project. The first issue had staked a claim: history could be a science,
and the tools for making it so were at hand. What remained was to build the empirical infrastructure
that would allow those tools to be tested at scale.
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Chapter 2: Building the Macroscope
— The Seshat Data Revolution
(2012–2025)

When Peter Turchin announced in his 2010 editorial that the journal would publish databases serving as
“testbeds for theories,” the promise was aspirational. Historical data were scattered across monographs,
excavation reports, and national archives, encoded in incompatible formats and disciplinary dialects.
There was no systematic way to test whether demographic-structural theory held in Mesoamerica, or
whether the autocatalytic model of religious conversion applied to Buddhism in East Asia. What
cliodynamics needed was a macroscope—a tool for seeing patterns across space and time at a scale
no individual scholar could achieve. The Seshat: Global History Databank was conceived to be that tool.
The project took its name from the ancient Egyptian goddess of writing, history, and architecture—a
deity traditionally depicted with a palm rib for recording the years and a scribal palette, making her an
apt patron for an enterprise devoted to systematically encoding the human past.

The Founding Vision

In 2012, Turchin and a team of archaeologists, anthropologists, and historians published the founding
paper of the Seshat project: “A Historical Database of Sociocultural Evolution.” The ambition was
explicit from the opening sentence. “The origin of human ultrasociality—the ability to cooperate in huge
groups of genetically unrelated individuals—has long interested evolutionary and social theorists,” they
wrote, “but there has been little systematic empirical research on the topic” (Turchin et al., 2012, p. 2).
The database would “bring the available historical and archaeological data together in a way that will
allow hypotheses concerning the origin of ultrasociality to be tested rigorously” (Turchin et al., 2012, p.
2).

The project was designed around four testable hypotheses. The first, the “resource base” hypothesis,
traced social complexity to agriculture: dense populations, surplus extraction, and the centralized control
of grain reserves. The second focused on warfare, proposing that inter-group competition acted as
a selection force, with military innovation and geographical features determining the intensity of this
pressure. The third centered on ritual, distinguishing between high-arousal “imagistic” rituals that fused
small groups through shared trauma, and routinized rituals that sustained trust in large-scale societies.
The fourth examined religion as an integrated package of beliefs, rituals, and devotions that promoted
cooperation via supernatural monitoring and punishment.

To test these hypotheses, the team needed a standardized language for describing societies. They

11



12CHAPTER 2: BUILDING THE MACROSCOPE — THE SESHAT DATA REVOLUTION (2012–2025)

developed a coding scheme that captured multiple dimensions of social complexity: scale (population,
urban size, territory), vertical complexity (hierarchy levels in military, religious, and administrative
institutions), horizontal complexity (division of labor), bureaucratic and judicial characteristics,
informational complexity (writing systems, literature), and archaeological proxies (monumental
architecture, settlement hierarchies). Redundant variables were “implemented by design” so that missing
data for one variable could sometimes be reconstructed from another (Turchin et al., 2012, p. 14).

Turchin and his co-authors framed the project as a path toward “rapid discovery science”—a mode
of inquiry in which “there is higher social prestige in moving ahead to new research discoveries than by
continuing to dispute the interpretation of older discoveries” (Turchin et al., 2012, p. 18). They pointed to
the Standard Cross-Cultural Sample (SCCS) as a precedent: a structured database that had transformed
cross-cultural anthropology by allowing cumulative, rather than merely disputatious, progress.

Scaling Up
The 2012 paper was a proof of concept. By 2015, the project had grown into a full-scale international
collaboration. The article “Seshat: The Global History Databank” described a vastly expanded operation
involving researchers from multiple continents and disciplines. The databank now aimed to capture not
merely the origins of ultrasociality but the entire trajectory of human social evolution—from small-scale
bands ten millennia ago to the complex states and empires of the present. “The vast amount of knowledge
about past human societies has not been systematically organized,” the authors noted, “and, therefore,
remains inaccessible for empirically testing theories about cultural evolution and historical dynamics”
(Turchin et al., 2015, p. 2).

The 2015 article introduced the methodological innovations that would define Seshat’s approach. The
core unit of analysis was the “polity”—a politically independent society at a particular point in time.
Rather than attempting to code every society that had ever existed, Seshat employed a sampling strategy
designed to maximize variation across space and time. The project selected “Natural Geographic Areas”
(NGAs)—roughly river valley-sized regions—and tracked the succession of polities within each NGA from
the Neolithic to the nineteenth century (Turchin et al., 2015, p. 15). This geo-temporal stratified sampling
ensured that the database captured not only the best-known civilizations (Egypt, Rome, China) but also
the less documented societies of Sub-Saharan Africa, Oceania, and the Americas.

Each polity was coded on hundreds of variables, organized into thematic modules: social scale, governance,
laws, infrastructure, warfare, religion, ritual, and so on. The coding process involved a tri-partite
structure that would later be formalized as the “Seshat Fact”: a variable value, supporting primary-
source references, and a discussion of interpretive uncertainty. This structure was crucial because it made
the database’s reasoning transparent. A user could see not only that the Roman Empire scored “high”
on bureaucratic complexity, but also which ancient sources supported that coding and why alternative
interpretations might yield a different score.

The Empirical Turn
The transition from theory to data was gradual. In 2017, (Turchin, 2017) announced the first public
release of Seshat data—a milestone that transformed the project from an aspiration into an empirical
resource. The initial dataset was modest by later standards, but it demonstrated that the coding scheme
could be applied consistently across cultures and time periods. In 2018, two methodological articles
refined the approach. “Translating Knowledge about Past Societies into Seshat Data” addressed the
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epistemological challenge of converting qualitative historical narratives into quantitative codes. How does
one assign a numerical score to “bureaucratic complexity” when the primary sources are court chronicles,
administrative manuals, and archaeological remains? The article described a collaborative coding process
in which research assistants first enter data from standard sources using a “low-hanging fruit” approach,
then consult domain experts to resolve difficult coding issues and locate elusive information, while PhD-
level social scientists supervise the work to ensure consistent application of coding schemes (Turchin,
2018b, pp. 3–4).

The second 2018 article, “Fitting Dynamic Regression Models to Seshat Data,” confronted a statistical
problem. Historical time-series are not independent observations: each data point is deeply embedded in a
web of causal relationships with preceding and contemporaneous variables. Standard regression techniques
assume independence and can yield misleading results when applied to historical processes. Turchin
proposed dynamic regression models—time-series methods that explicitly modeled autocorrelation and
feedback effects—as a more appropriate toolkit for Seshat analysis (Turchin, 2018a).

The 2020 Equinox2020 release marked a qualitative leap. The dataset now contained 47,477 records
drawn from 135 variables and 373 polities (Turchin et al., 2020, p. 4). It was large enough to support
multivariate analyses, machine-learning classification, and cross-cultural statistical modeling. Yet the
release also exposed the project’s growing pains. Users complained about inconsistent coding across
different NGAs, missing data in crucial variables, and the difficulty of linking Seshat’s polity-level data
to other historical datasets.

Linked Data and the Challenge of Integration
In 2023, (Basava et al., 2023) published an article that addressed one of these pain points directly.
“The Benefits and Challenges of Linked Datasets for Cliodynamics and Comparative Anthropology”
argued that Seshat’s value would be multiplied if it could be connected to other comparative databases—
ethnographic atlases, archaeological repositories, linguistic databases, and economic history datasets.
“Individually, these databases already serve as valuable resources,” they wrote, “but further benefits could
result from merging or linking these data in ways that surpass their original intentions and ambitions”
(Basava et al., 2023, p. 2).

The challenge was formidable. Different databases used different units of analysis (households, villages,
polities, linguistic communities), different temporal resolutions (annual, decadal, century-scale), and
different classification schemes for the same phenomena. A variable labeled “political centralization” in
one database might correspond to “hierarchical complexity” in another, with subtly different operational
definitions. Basava and his co-authors proposed a framework for semantic alignment—mapping variables
across datasets to identify true equivalences and flag incommensurable differences. They demonstrated
the approach by linking Seshat data on warfare to ethnographic records of conflict intensity, showing that
the combined dataset yielded richer insights than either source alone.

Polaris2025 and the Mature Infrastructure
The most recent milestone, the Polaris2025 release, reveals how far the project has come. The dataset
now contains 57,338 records across 172 variables and 625 polities—nearly double the polity count of
Equinox2020 (François et al., 2025, p. 4). New variables include luxury goods, religious demography,
human sacrifice, and crisis consequences. But the quantitative expansion is less significant than the
institutional maturation it represents.
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Seshat has migrated from its original Wiki-based architecture to a “state-of-the-art SQL (Structured
Query Language) database” with a programmable API (Application Programming Interface) (François
et al., 2025, p. 11). A GIS (Geographic Information System) portal integrates historical geographic
information from the Cliopatria project, allowing users to visualize spatial patterns and temporal changes
in an intuitive interface. Community tools—user profiles, comment boxes, engagement features—have
made the database a collaborative platform rather than a static repository.

Most importantly, Polaris2025 reflects a new approach to curation. The project now employs Data
Review Boards (DRBs)—panels of expert historians, archaeologists, and anthropologists who review
coding recommendations for complex variables such as “moralizing religion” or “human sacrifice”. When
experts disagree, the database preserves a record of the disagreement, allowing subsequent analyses to
account for “contrasting interpretations” (François et al., 2025, p. 10). Final responsibility for coding
decisions rests with the DRB rather than individual contributors, ensuring consistency across the dataset.
The project strives to incorporate “as much context and as many alternative interpretations as possible”
(François et al., 2025, p. 10).

The Macroscope at Work

What has the macroscope revealed? Seshat has already supported empirical tests of theories that were
previously debated only in the abstract. The database has been used to test whether moralizing high gods
precede or follow political centralization (the evidence suggests they follow, emerging as a mechanism of
social control in already-complex societies). It has been used to map the co-evolution of writing systems,
bureaucratic institutions, and military organization. It has provided the empirical foundation for agent-
based models of state formation, network analyses of trade routes, and demographic reconstructions of
pre-industrial societies.

Yet the database is also a mirror that reflects the biases of its creators. The variable list, despite
its ambition, remains skewed toward the concerns of Western social science: governance, warfare,
religion, and economy receive extensive coding, while aesthetic practices, kinship semantics, and
ecological knowledge are less systematically covered. The DRB system mitigates some of these biases by
incorporating diverse expertise, but the fundamental architecture reflects the theoretical priorities of its
founders.

The transition from theoretical manifesto to empirical infrastructure took fifteen years. Seshat began as
a proposal to code human history; it has become an institution with SQL databases, GIS portals, Data
Review Boards, and canonical releases. The journal that launched in 2010 with a hope for “testbeds for
theories” now has, in Polaris2025, a testbed of unprecedented scale. What remains is to deploy it—to
move from the architecture of data collection to the art of historical discovery.
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Chapter 3: How States Are Born —
From Hunter-Gatherers to Empires
(2010–2016)

If cliodynamics has a foundational question, it is this: how did small bands of hunter-gatherers, organized
around kinship and face-to-face reciprocity, give rise to vast empires with standing armies, written laws,
and divinely sanctioned monarchs? The transition from egalitarian bands to centralized states is the most
dramatic transformation in human social organization, and explaining it has preoccupied the journal since
its first issue. The answers that emerged over the journal’s first six years were not linear. They did not
trace a smooth progression from “band” to “tribe” to “chiefdom” to “state.” Instead, they revealed cycles,
collapses, and counterintuitive reversals—dynamics that predate agriculture itself.

Cycling Before Agriculture

The first issue of Cliodynamics contained a paper that would prove prophetic for the field’s approach to
political origins. Gavrilets et al. (2010) published an agent-based model of early complex societies that
treated warfare not as an aberration but as a structural feature of political life. In their model, polities
were represented as “hierarchically structured networks of villages” whose size, power, and complexity
changed through conquest, secession, internal reorganization, and resource dynamics (Gavrilets et al.,
2010, p. 2). The model’s central prediction was startling: rather than evolving toward ever-larger and
more stable states, early societies exhibited “continuous stochastic cycling” in which periods of growth
were repeatedly interrupted by rapid collapse (Gavrilets et al., 2010, p. 2).

The cycling was not accidental. It emerged from the interplay of two parameters: the relative advantage
of wealthier polities in warfare, and the expected duration of a chief’s tenure. When chiefs held power for
short periods and military success depended heavily on wealth, large polities were inherently unstable.
They expanded through conquest, but internal succession crises and secession movements caused them to
fragment just as quickly. The model suggested that stable large-scale polities required three conditions:
conflicts decided primarily by wealth and power rather than chance; well-defined and accepted means of
succession; and internally specialized control mechanisms. These conditions were not primitive or natural;
they were institutional innovations that had to be invented and maintained.

Szulga (2012) approached the same question of pre-agricultural instability from a fundamentally different
angle. Where Gavrilets had simulated the political dynamics of village networks—modeling conquest,
secession, and chiefly tenure—Szulga built an economic model of resource exploitation. His framework
treated foragers as spatial optimizers moving across a landscape of patchy resources, subject to congestion,
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commuting costs, and Malthusian population pressure. The methodology was entirely different: Gavrilets
used agent-based simulation to generate emergent political cycles, while Szulga derived closed-form
mathematical solutions for population-resource equilibria. Szulga assumed that resource locations around
a camp could become congested, and he derived the size of the harvested area as a function of population,
resource density, gathering efficiency, and commuting costs. When he added Malthusian and resource
dynamics, the model produced “quite rich” dynamic properties: stable steady states, stable cycles, and
unstable oscillations (Szulga, 2012, p. 2).

One result was counterintuitive. Technological progress—increasing gathering efficiency—could actually
cause hunter-gatherer economies to collapse due to overharvesting (Szulga, 2012, p. 2). Better tools
meant higher extraction rates, which depleted resources faster than they could regenerate, triggering
population crashes. The model also explored migration: group migration removed the possibility of total
collapse but introduced new fluctuations, while individual migration completely precluded oscillations as
long as new camp sites remained available. The implication was profound: the boom-bust dynamics that
cliodynamicists had identified in agrarian empires were not a product of agriculture. They were intrinsic
to human resource use, visible even in foraging economies.

The Failed States Analogy

If states are born, they also fail—and the journal’s first special issue, published in 2012, treated state
failure as a window onto state formation. Turchin (2012) argued in his concluding essay that “the science
of social and cultural evolution can make valuable contributions to our collective capacity for peace- and
state-building” (Turchin, 2012, p. 2). The contributors approached state failure from multiple angles,
but a common thread emerged: states collapse when the institutional mechanisms for resolving internal
conflict break down, and this breakdown follows predictable patterns.

Grinin (2012) examined modernization crises—the period when traditional agrarian states attempt
to industrialize. Drawing on historical cases from Europe, Russia, and East Asia, Grinin argued
that modernization creates a structural mismatch between inherited political institutions and new
economic realities. The result is not gradual adaptation but recurrent crisis: revolutions, civil wars, and
authoritarian restorations. Grinin framed these crises as evolutionary transitions—periods of intense
selection pressure during which only certain institutional configurations survive. The implication for
state formation was that political centralization was not a one-time event but a recurrent process,
repeatedly tested by internal and external shocks.

Bennett (2016) pushed this logic further. Using a spatially resolved agent-based model of agrarian empires
in the Old World between 1500 BCE and 1500 CE, Bennett showed that “factional civil wars, the result
of repeated internal demographic-structural crises, can substantially account for the spread of large-scale
agriculture throughout the Old World after the Bronze Age” (Bennett, 2016, p. 2). The model did
not reproduce every historical empire—Rome, Persia, and Tang China emerged at different times or not
at all in some simulations—but the overall pattern was robust: demographic pressure led to internal
crises, which drove territorial expansion as elites sought new land and resources. State formation, in this
view, was driven not by wise leadership or cultural superiority but by the structural imperative to escape
Malthusian traps through conquest.
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Inverting Causality

A finding that overturned generations of anthropological consensus came from a 2016 article by Zinkina
et al. (2016). They re-examined Robert Carneiro’s classic “circumscription theory,” which held that
states arose when agricultural populations were trapped in geographically bounded areas and forced to
submit to centralized authority by conquering warlords. Carneiro’s theory had dominated anthropological
thinking for decades, but Zinkina and her co-authors identified a crucial flaw: it implicitly assumed that
every community “dreamt to conquer its neighboring communities” (Zinkina et al., 2016, p. 2).

Cross-cultural quantitative tests revealed a different pattern. Conquest warfare was “virtually absent
among independent communities” and emerged primarily in societies that already possessed some degree
of political centralization (Zinkina et al., 2016, p. 7). The correlation between political complexity
and conquest warfare was strong, but the causal arrow pointed in the opposite direction from what
Carneiro had proposed: warfare was a consequence of state formation, not its primary cause. Zinkina
et al. noted that Carneiro himself had later proposed a revised model in which simple chiefdoms could
appear without conquest warfare, but even this revised model retained circumscription as a necessary
condition—an assumption their analysis suggested was “unnecessary” (Zinkina et al., 2016, p. 2).

The finding was deeply counterintuitive. It suggested that the centralization of political power was
not primarily driven by warlords with armies, but by subtler processes: economic differentiation, ritual
integration, or the administrative demands of irrigation agriculture. Warfare amplified and consolidated
states that already existed, but it did not create them ex nihilo.

The Collective Action Alternative

If conquest was not the engine of state formation, what was? Feinman (2018) offered an alternative
framework drawn from collective action theory. Feinman argued that the traditional conceptual axes
for explaining Mesoamerican political organization—scale and hierarchical complexity—were insufficient.
Recent archaeological findings challenged “long-held statist vantages on preindustrial economies” by
showing that large Mesoamerican cities often exhibited “collective governance” rather than autocratic
rule (Feinman, 2018, p. 2).

The evidence came from settlement patterns, architectural distributions, and iconographic analyses. In
some Mesoamerican polities, power was distributed among corporate groups rather than concentrated in
a single ruler’s palace. Decision-making involved councils, rotating leadership, and ritual offices rather
than dynastic succession. Feinman suggested that these collective forms were not primitive precursors to
autocracy but viable alternative strategies for managing large populations. They emerged where rulers
needed to mobilize labor and resources from populations who could not be easily coerced—where the
“transaction costs” of centralized control exceeded the benefits.

This perspective inverted another commonsense assumption. Anthropologists had long assumed that
political evolution moved from egalitarian bands to ranked chiefdoms to stratified states, with autocracy
as the natural endpoint. Feinman’s work suggested that the trajectory was more contingent. Collective
governance could persist at large scales, and autocracy was not inevitable but a strategic choice—one
that made sense under certain ecological and military conditions but not others.
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The Afghan Exception

Barfield (2012) provided a sobering reminder that state formation was not always progressive.
Afghanistan had experienced repeated cycles of centralization and decentralization, with the longest-
lasting dynasties succeeding not by developing indigenous egalitarian institutions but by adopting
foreign hierarchical traditions. The Durrani Empire, which unified much of modern Afghanistan in the
eighteenth century, was built by a Pashtun tribal leader who consciously modeled his administration on
Persian and Mughal precedents.

Barfield argued that Afghan state-building was constrained by an equilibrium between state authority and
autonomous rural areas, in which decentralized groups resisted centralization until an external threat—
British colonialism, Soviet invasion, American intervention—created temporary incentives for unity. Once
the threat receded, the equilibrium reasserted itself (Barfield, 2012, p. 6). The implication was that
state formation was path-dependent: societies with long histories of decentralized governance could not
simply adopt centralized institutions, even when those institutions were demonstrably more effective at
mobilizing resources and conducting warfare.

The Prehistory of Democracy

A coda to the state-formation story came from David Stasavage’s 2020 book *The Decline and Rise of
Democracy*, reviewed in *Cliodynamics* by Visnjic (2020). According to Visnjic’s review, Stasavage
argues that democracy “was actually common across early societies all around the globe” (Visnjic, 2020,
p. 2). Democratic practices—councils, assemblies, and consensus mechanisms—were widespread in
small-scale settings where rulers lacked precise knowledge of their subjects’ productive activities and
therefore needed their cooperation (Visnjic, 2020, p. 3). However, “as states became larger, democracy
proved harder to scale than what he calls the ‘autocratic alternative’ ” (Visnjic, 2020, p. 2). Many early
democracies were overrun by larger autocracies, or themselves became autocratic when they inherited
centralized bureaucratic structures. The implication, as Visnjic summarizes, is that “non-autocratic
regimes with cooperative structures have existed the world over and for millennia” (Visnjic, 2020, p. 4),
but their survival was contingent on scale and state capacity rather than cultural preference.

Stasavage’s finding aligned with Feinman’s Mesoamerican evidence and challenged the entire
neoevolutionary framework that had dominated anthropology since the 1960s. If democracy was
ancestral and autocracy derived, then the central question was not “how did states arise?” but “how did
democratic practices survive, and why did they sometimes fail?”

Toward a New Synthesis

By 2016, the journal’s research on state formation had produced a coherent if complex picture. States did
not arise through a linear progression from band to empire. They emerged from cycling dynamics visible
even in hunter-gatherer economies, driven by demographic-structural pressures that forced territorial
expansion and institutional innovation. Warfare consolidated states but rarely created them. Collective
governance was a viable alternative to autocracy at large scales, and democracy was more ancient than
despotism. The task ahead was to integrate these findings into a unified theoretical framework—one that
could explain not only why states formed but why they formed so differently across regions and epochs.
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Chapter 4: Rhythms of Rise and Fall
— Secular Cycles and Empire
Dynamics (2010–2017)

If states are born, they also die in patterns. The most distinctive contribution of cliodynamics to historical
scholarship is its claim that the rise and fall of empires is not a random succession of triumphs and
catastrophes, but a rhythmic process governed by structural feedbacks between population, resources,
and political institutions. This chapter traces how the journal developed, tested, and refined the theory
of secular cycles between 2010 and 2017—from its origins in Jack Goldstone’s demographic-structural
theory through Roman case studies, British exceptionalism, and the surprising discovery that imperial
life cycles have a mathematical regularity of their own.

The Architecture of Crisis

In 2017, (Goldstone, 2017) published a retrospective assessment of demographic-structural theory
(DST) on the twenty-fifth anniversary of his foundational book Revolution and Rebellion in the
Early Modern World. The essay was both a confession and a validation. Goldstone recalled how his
initial formulation—linking population growth to state breakdown through the mechanisms of elite
overproduction, fiscal distress, and mass mobilization potential—had been received with skepticism by
historians who preferred cultural and political explanations for revolution. A quarter century later,
the theory had been “advanced and enriched by other scholars” and “applied in new ways and to new
phenomena that were not anticipated” (Goldstone, 2017, p. 2).

The core mechanism of DST is deceptively simple. In pre-industrial agrarian societies, population growth
eventually outstrips agricultural productivity. Landlords benefit initially because rising demand for land
drives up rents, but the long-term consequence is a swelling population of educated elites—landowners,
merchants, bureaucrats, and clergy, depending on the society—who cannot find positions commensurate
with their expectations.

DST treats “elite” as a broad category of actors with political influence, educational capital, or economic
power, deliberately abstracting from the specific institutional forms that property and law take in any
given society. The journal has not systematically addressed the micro-genesis of property rights, legal
systems, or land tenure regimes; nor has it engaged with the transition from collective to individual
ownership postulated by Marx, debated by the Brenner school, or theorized by institutional economists
such as Douglass North and Elinor Ostrom. Its focus is on the macro-pattern that emerges when too many
aspirants compete for too few positions, regardless of whether those positions are distributed through
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feudal inheritance, bureaucratic examination, or market competition.

This “elite overproduction” creates intense intra-elite competition for a fixed number of offices, benefices,
and honors. Simultaneously, the state faces fiscal crisis: tax revenues decline as peasants become
impoverished, while military expenditures rise to suppress rebellions and defend against external threats.
The result is a “political stress index”—a composite measure of elite competition, state insolvency, and
popular immiseration—that peaks roughly a century after the beginning of the upswing, triggering
revolution, civil war, or state collapse.

Goldstone (2017) emphasized that the theory was not deterministic. It identified structural vulnerabilities,
not inevitable outcomes. Some societies escaped the crisis phase through institutional reform,
technological innovation, or territorial expansion. Others collapsed more rapidly than the model
predicted because of contingent events—climate shocks, military defeats, epidemics—that amplified the
underlying structural pressures. The value of DST, Goldstone argued, lay not in its predictive precision
but in its ability to identify periods when societies were particularly vulnerable to disruption.

Cycles Within Trends
A critical refinement came from (Korotayev et al., 2016). They asked a question that had been largely
ignored in the secular-cycles literature: how did the short-term cycles interact with long-term trends?
Historical data showed not only century-long oscillations but also millennial trends—gradual increases
in political complexity, technological capability, and population density over thousands of years. Were
these trends driven by separate mechanisms, or were they somehow generated by the cycles themselves?

Their answer was elegant and counterintuitive. “Millennial trends turn out to be a virtual byproduct of
the demographic cycle mechanisms,” they wrote (Korotayev et al., 2016, p. 2). The key insight was that
earlier generations of cycle models had assumed constant carrying capacity and constant polity size. In
reality, both variables trended upward over time. When these trend dynamics were incorporated into the
models, the secular cycles naturally generated long-term growth trajectories. Each cycle started from a
higher baseline than the previous one because technological and institutional innovations accumulated
during the crisis phase. The “escape from the trap” was itself a cycle-driven process: crises destroyed
obsolete institutions, creating space for new organizational forms that could support larger populations
and more complex polities.

This finding resolved a tension that had plagued the field. Critics had argued that secular-cycle theory
was essentially Malthusian, implying that societies were trapped in endless repetition with no long-term
progress. Korotayev et al. showed that the cycles were not traps but engines of change. The crises were
destructive, but they were also creative—selecting for institutional innovations that enabled the next
upswing to reach a higher level of complexity.

The Roman Laboratory
No civilization has received more attention from cliodynamicists than Rome. The empire’s exceptionally
well-documented history, spanning half a millennium, provides an ideal testbed for theories of rise and fall.
Baker (2011) applied DST to the Dominate—the late Roman period from Diocletian to Constantine—and
found that the theory illuminated a long-standing historiographical puzzle: why did the empire decline
in the West while surviving in the East?

Baker argued that the Dominate represented a phase of the secular cycle in which the Roman state
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attempted to escape demographic-structural pressures through administrative centralization. Diocletian’s
reforms—price controls, tax reforms, military reorganization—were not arbitrary despotism but rational
responses to fiscal crisis. Yet these responses could not resolve the underlying structural problems. The
Western Empire lacked the economic base to support its military establishment; the Eastern Empire,
centered on the richer and more urbanized provinces of Anatolia and the Levant, could. Baker concluded
that the “decline and fall” was not inevitable but the result of premature elite-driven decline—a trajectory
that could have been altered by targeted policy interventions if they had been implemented earlier and
more consistently.

The notion of contingent trajectories rather than “inevitable decline” became a recurring theme in Roman
cliodynamics. It suggested that empires were not like organisms with fixed lifespans, but like complex
systems that could be steered away from collapse if the right feedbacks were adjusted in time.

The British Exception
If Rome exemplified the classical secular cycle, nineteenth-century Britain posed a puzzle: why did it
not experience one? Britain underwent rapid population growth, industrialization, and urbanization in
the century after 1832—precisely the conditions that DST identified as precursors to crisis. Yet Britain
avoided revolution, maintained political stability, and emerged as the dominant global power. How?

Goldstone’s original answer emphasized economic expansion: industrial growth absorbed surplus labor
and created new opportunities for social mobility. Davis and Feeney (2017) accepted this analysis but
argued that it was incomplete. They used a unique dataset of fatality-inducing political violence events
in Britain and Ireland from 1785 to 1900 to show that stability was achieved not only through economic
growth but through a “vector of emigration, settler-colonialism, and imperial state expansion” (Davis &
Feeney, 2017, p. 5). Britain’s surplus population was vented into Canada, Australia, and New Zealand; its
surplus elites were absorbed into colonial administration; and its military energies were directed outward
rather than inward.

The most striking finding concerned the role of the state. Davis and Feeney argued that nineteenth-
century Britain was not the laissez-faire paradise of popular mythology but a “highly interventionist state”
that managed emigration, regulated colonial settlement, and invested heavily in imperial infrastructure
(Davis & Feeney, 2017, p. 5). The state was not a passive referee of market forces but an active engineer
of demographic and political stability. This finding had broad implications for DST: it suggested that the
theory’s “safety valves”—mechanisms that dissipate structural pressure before it reaches crisis intensity—
were not automatic features of market economies but required deliberate state action.

The Mathematics of Imperial Lifespans
While case studies of Rome and Britain refined the theory, a parallel line of research sought to identify
universal patterns in imperial dynamics. In 2012, (Sirag, 2012) published a remarkable database of forty-
six imperial cycles spanning three millennia of Eurasian history. Sirag’s analysis revealed a pattern that
no one had anticipated: integrative (stable) periods systematically shortened over an empire’s lifespan. A
young empire might enjoy two centuries of relative stability before its first major crisis; a mature empire
might have only a few decades between crises.

This finding challenged the assumption that empires consolidate over time. Instead, it suggested that each
crisis left institutional scars that made subsequent recovery more difficult. The mechanisms were multiple:
depleted fiscal reserves, eroded legitimacy, fragmented elite networks, and environmental degradation.
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The result was a progressive loss of resilience in which empires became progressively less able to recover
from shocks.

In 2016, (Alexander, 2016) applied a different mathematical lens to English history. Using spectral
analysis on time-series data of political instability, Alexander found that the dominant pattern was not
the long secular cycle (roughly a century) but a shorter “fathers and sons” oscillation of approximately
seventy-eight years. The data showed a dominant wavelength around 79 years, with peaks spaced an
average of 78 years apart (Alexander, 2016, p. 24). This shorter cycle, which Alexander linked to
generational turnover in elite networks, modulated the longer secular rhythm. The implication was
that secular-cycle theory needed to be multi-scalar: long demographic trends, medium-term institutional
cycles, and short-term generational dynamics all operated simultaneously, interacting in ways that defied
simple periodization.

The Ecological Turn
A final refinement came from an unexpected quarter. In 2018, (Winterhalder & Puleston, 2018) imported
concepts from population ecology into the study of pre-industrial fiscal systems. Winterhalder and
Puleston argued that the Malthusian model underlying DST was too simple because it treated agricultural
productivity as a fixed constraint. In reality, agrarian states actively managed their ecological base
through irrigation, forest clearance, crop rotation, and land reclamation. These interventions created
feedback loops between state capacity, population density, and environmental sustainability that the
standard models missed.

Their model suggested that secular cycles were not purely demographic but socio-ecological. State
investment in agricultural infrastructure could temporarily raise carrying capacity, postponing the
Malthusian crisis. But if the investment was unsustainable—if irrigation led to salinization, or forest
clearance to soil erosion—the eventual collapse was more severe than it would have been under passive
Malthusian pressure. The Roman Empire’s reliance on Egyptian grain, the Maya’s intensive agriculture,
and the deforestation of Easter Island all fit this pattern. The state was not merely a victim of
demographic forces but an active transformer of the ecological systems on which it depended.

Toward a Synthesis
By 2017, secular-cycle theory had evolved from a single-factor demographic model into a multi-causal
framework that incorporated elite dynamics, fiscal institutions, imperial expansion, generational
turnover, and ecological feedbacks. The theory retained its core insight—that pre-industrial societies
experienced recurrent crises driven by the mismatch between population and resources—but it had shed
the Malthusian determinism of its early formulations. Empires rose and fell in rhythms, but the rhythms
were not mechanical. They were the product of human choices made under structural constraints, and
the constraints themselves were partly of human making.
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Chapter 5: War, Expansion, and the
Hardware of History (2010–2025)

Technology is not neutral. It reshapes the possible scale of political organization, the speed of information
transmission, and the lethality of conflict. This chapter traces how cliodynamicists have mapped the
diffusion of military technologies across Afro-Eurasia, modeled the dynamics of battle, and quantified
the efficiency of violence from Troy to the twentieth century. The picture that emerges is not one of
continuous progress toward ever-more-destructive weapons, but of punctuated equilibria: long periods of
incremental improvement interrupted by meta-shifts that reconfigure the geography of power.

The Dynamics of Battle
The first issue of Cliodynamics opened with an influential theoretical contribution. Collins (2010)
published “A Dynamic Theory of Battle Victory and Defeat,” which argued that the outcome of
military engagements was determined less by firepower than by organizational breakdown. Drawing
on ethnographic and historical evidence, Collins proposed that armies lost when their organizational
cohesion collapsed. The trigger was not necessarily heavy casualties but the perception that the
organizational structure was failing: officers falling, flags captured, formations disrupted.

Collins’s theory was deliberately provocative. It implied that technological superiority mattered less than
morale and command structure, and that battles were won not by killing the enemy but by convincing
him that the battle was already lost. The theory was tested in a 2011 simulation by Fletcher et
al. (2011), who modeled the dynamics of the American Civil War. Their agent-based model showed
that small initial advantages in troop positioning could cascade into decisive victories through the
feedback mechanisms Collins had identified. The simulation also revealed that battles were inherently
unpredictable: identical starting conditions could produce different outcomes depending on the timing of
organizational breakdown.

The Productive War Thesis
Morris (2012) advanced an even more provocative claim: war itself had driven the long-term decline in
human violent death rates. Morris argued that over the last ten thousand years, the increasing scale of
political organization—driven partly by warfare—had created Leviathans capable of suppressing internal
violence. The result was a paradox: while large-scale wars killed more people in absolute numbers,
the probability of dying violently decreased as societies grew larger and more centralized. “War made
Leviathans, which pacified themselves, and all the other trends, inner demons, better angels, and historical
forces followed in war’s wake” (Morris, 2012, p. 16).
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The claim was controversial. Critics pointed to the twentieth century’s world wars as counterevidence.
Morris responded that even the two world wars, taken together, represented a lower per-capita violent
death rate than the chronic raiding and feuding of pre-state societies. The data were murky—reliable
casualty figures for pre-modern conflicts are scarce—but Morris’s argument shifted the terms of debate.
It suggested that the cliodynamic study of war should focus not only on the causes of conflict but on its
long-term consequences for social order.

Mapping the Hardware of Empire
Two articles published in 2016 and 2020 mapped the diffusion of military technologies across Afro-Eurasia
with unprecedented precision. Turchin et al. (2016) traced the spread of mounted warfare from the
Eurasian steppe to the Atlantic coast of Africa. Using a combination of archaeological data, historical
records, and spatial modeling, they showed that cavalry reached West Africa between the third century
BCE and the third century CE—a millennium earlier than Law (1980) had previously assumed, who
argued for the early second millennium CE (Turchin et al., 2016, p. 7).

The diffusion was not smooth. It followed a spatial pattern in which the technology spread rapidly through
regions with open grasslands and stalled in forested or mountainous terrain. The model also revealed that
the adoption of cavalry was not simply a matter of technological diffusion but of social reorganization.
Horse-mounted warfare required not only horses but breeding programs, veterinary knowledge, saddle
technology, and social structures capable of supporting specialized warrior classes.

Turner (2020) applied a similar approach to iron metallurgy. Turner mapped the spread of iron production
across Afro-Eurasia, showing that it followed trade routes and political boundaries rather than diffusing
evenly from a single origin point. Counterintuitively, early iron weapons were often inferior to the
bronze weapons they replaced: “the first iron swords, especially those poorly smithed or lacking the right
impurities, were often worse than their bronze alternatives” (Turner, 2020, p. 5). Iron’s advantage lay
not in quality but in quantity: iron ore was more widely available than copper and tin, allowing larger
armies to be equipped at lower cost.

Turner’s finding had broad implications for the study of state formation. It suggested that the Iron Age
was not a technological revolution in the modern sense but a gradual process of cost reduction that enabled
the mass mobilization of infantry. The Assyrian Empire, the Persian Empire, and the Roman legions
all benefited from iron’s democratizing effect on military equipment: warfare became less dependent on
expensive bronze arsenals and more accessible to agrarian states with large peasant populations.

Quantifying Military Efficiency
A particularly ambitious application of cliometric methods to warfare came in 2025, when (Laspa &
Laspas, 2025) published a study that used data envelopment analysis (DEA)—a linear programming
technique from operations research—to benchmark military efficiency across historical battles. Their
sample ranged from the Trojan War to World War II, and their results were striking. The Battle of the
Granicus River ranked first in the dataset, “indicating it was the most efficient battle in the dataset”
(Laspa & Laspas, 2025, p. 16). Alexander the Great achieved decisive victory with minimal resource
expenditure relative to his adversary.

The DEA framework allowed Laspa and Laspas to distinguish between technical efficiency (maximizing
output for given inputs) and scale efficiency (operating at the optimal size). They found that many famous
battles were technically inefficient but strategically decisive: commanders accepted high casualty rates
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because the political stakes justified the cost. The analysis also validated ancient sources that modern
historians had often dismissed as propaganda. Arrian’s account of Alexander’s tactics, for example, scored
highly on efficiency metrics, suggesting that the ancient historian’s description was not merely panegyric
but an accurate reflection of superior generalship.

Strategic Decision-Making

A complementary line of research focused on the strategic logic of imperial expansion. In 2015, (Baudains
et al., 2015) modeled the formation of the Neo-Assyrian Empire using a spatiotemporal Cox regression
model. They showed that Assyrian kings faced strategic trade-offs: conquered territories had to be either
integrated (expensive) or abandoned (risky), and the optimal strategy depended on the distribution of
resources and the credibility of threats from neighboring powers.

The model revealed that Assyrian expansion followed a threshold dynamic. Below a certain level of
territorial control, the empire was vulnerable to rebellion and external attack. Above the threshold, the
empire became self-sustaining: its resource base was large enough to suppress dissent and deter aggressors.
The challenge for Assyrian kings was to survive the dangerous transition period when the empire was
large enough to provoke coordinated resistance but not yet large enough to crush it.

Expansion Cycles and Territorial Conflict

Johnson and Toft (2014) brought evolutionary game theory to bear on territorial conflict. They argued
that territorial behavior—what they term “territoriality”—has evolved independently across a wide range
of ecologies and species. From an evolutionary perspective, territoriality exhibits three properties: it is
widespread across the animal kingdom; it is a dominant strategy in the hawk-dove game under common
conditions; and it follows a strategic logic calibrated to cost-benefit ratios from humans’ evolutionary
past (Johnson & Toft, 2014, p. 3).

The implication was that territory was not merely a variable to be correlated with war propensity but a
strategic parameter that shaped the bargaining environment. This perspective linked the study of war
to the study of political institutions, suggesting that the long-term patterns of interstate conflict might
be driven by the underlying dynamics of territorial control and regime transparency.

The Silk Roads as Network

Malkov (2014) treated trade routes not as static corridors but as dynamic spatial systems whose
conductivity changed in response to imperial expansion and contraction. His model showed that the
commodity-conduction coefficient of a geographical region increased when it belonged to an empire and
decreased when imperial control was lost (Malkov, 2014, p. 14). The result was a pattern of oscillation
in which the rise and fall of large empires—Roman, Parthian, Mongol, Han, and Tang—directly shaped
the viability of overland trade routes. The ultimate demise of the Silk Roads, Malkov suggested, was
driven by the rise of European maritime shipping, which redirected trade from overland to oceanic routes
(Malkov, 2014, p. 2).

Malkov noted that the model was designed to build on historical, relatively simple social systems in
order to make predictions about modern, hierarchical, complex systems (Malkov, 2014, p. 3). Whether
the specific conductivity dynamics of ancient trade routes translate directly into the vulnerabilities of
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contemporary global supply chains remains an open question, but the formal framework offers a template
for analyzing how political consolidation and fragmentation reshape economic geography across eras.

The Hardware of History
What emerges from these studies is a picture of military technology as a hardware layer that constrains but
does not determine the software of political organization. Iron metallurgy enabled mass infantry; cavalry
enabled steppe empires; gunpowder enabled centralized states with standing armies. But the adoption
of each technology depended on social and institutional preconditions that varied across cultures and
epochs. The cliodynamic study of war is thus not a technological determinism but a structural analysis
of how material capabilities interact with organizational forms to produce recurrent patterns of expansion,
consolidation, and collapse.
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Chapter 6: Inequality as a
Geological Force (2016–2019)

Economic inequality operates like a geological fault line: invisible for long periods, accumulating
stress until it ruptures in sudden, violent release. This chapter examines how cliodynamicists have
measured, modeled, and theorized inequality across ancient and modern cases. The central finding is
sobering: significant inequality reduction historically required violent shocks—war, revolution, collapse,
or pandemic. The question that haunts the field is whether democratic societies can achieve equitable
distributions without passing through the crucible of catastrophe.

The theoretical foundations for this inquiry were laid by Jack A. Goldstone in his 2017 retrospective
on demographic-structural theory. Goldstone argued that population growth drives long-term societal
instability by affecting state finances, elite competition, and popular grievances. A core mechanism is
“elite overproduction,” where population growth expands the number of elite aspirants while desirable
positions remain limited, causing intensified competition. Furthermore, the theory highlights the role
of “relative wages”; when relative wages are low, income flows disproportionately to elites, shifting
elite behavior from “mutualist” to “predatory.” These dynamics are quantified via the “Political Stress
Indicator,” which combines real wages, urbanization, youth bulges, and state fiscal distress to predict
systemic crises (Goldstone, 2017).

The Great Leveler
In 2017, Walter Scheidel published The Great Leveler: Violence and the History of Inequality from
the Stone Age to the Twenty-First Century. The book’s thesis was stark: mass mobilization warfare,
transformative revolution, state collapse, and lethal pandemics were the “four horsemen” of inequality
reduction. No peaceful mechanism—not education expansion, not progressive taxation, not economic
growth—had ever produced a sustained compression of income and wealth disparities comparable to the
leveling effects of the World Wars or the Black Death.

Hoyer (2018, p. 5) reviewed Scheidel’s book in Cliodynamics and praised its empirical breadth but
extracted a sliver of optimism. Hoyer noted that Scheidel’s own data showed instances of temporary
leveling in the absence of violent shocks, such as in post-war Latin America in the 1950s and 1960s and
in Portugal during World War II. Hoyer (2018, pp. 5–6) argued that institutional reforms—progressive
taxation, labor protections, social welfare—often served as mediating factors between violent shocks and
inequality reduction, and that the interaction between these causal forces deserved further attention.
Hoyer concluded that “institutional reforms were required for any gains made towards a more equitable
distribution to be realized and sustained.” (Hoyer, 2018, p. 12)

Richerson (2017) approached the same terrain from a different angle in his review of Turchin’s Ages of
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Discord. Turchin’s book argued that American society had entered a “crisis phase” analogous to the 1860s
and 1930s, driven by elite overproduction and declining social cooperation. Richerson found the argument
compelling but cautioned that the U.S. had undergone only one cycle under industrial conditions, making
it “an n of 1 for understanding cycles” (Richerson, 2017, p. 10). He noted that for the deeper history of
agrarian societies the case for cycles is much stronger because we observe multiple cycles.

The Capitalist Crisis of the Great Compression
Alexander (2017) offered a provocative reframing of the twentieth century’s most famous inequality
reduction: the Great Compression of 1900 to 1930. Standard accounts attributed the compression to
progressive taxation, unionization, and the destruction of inherited wealth during the depression and war.
Alexander argued that these were proximate causes. The deeper driver was a capitalist crisis in which
the productivity of capital declined relative to labor, forcing elites to adopt cooperative strategies.

Alexander pointed to Henry Ford’s high-wage policy as a paradigmatic example (Alexander, 2017, p.
18). Ford did not raise wages out of altruism but because the assembly line required stable, skilled
workers whose consumption would sustain mass production. Turnover was very high—Ford hired more
than 52,000 men in 1913 to keep a workforce of only 14,000—and new workers required a costly break-
in period (Alexander, 2017, p. 18). To address this issue Ford came up with a counter-intuitive idea,
lowering labor cost by doubling workers’ pay. By paying a higher wage than other employers, workers
would be more likely to show up for work, on time and sober, and to work more diligently. The high-
wage policy was an adaptive response to changed economic conditions that happened to produce more
equitable outcomes. Alexander’s model suggested that the post-1980 rise in inequality was not merely a
political choice but a reversal of the same structural dynamics: capital productivity recovered, driven by
technological and organizational innovations that allowed firms to generate returns with less labor input,
and elites shifted from stakeholder to shareholder capitalism.

The Cultural Evolution of Business
Alexander developed this argument further in a 2019 article that applied cultural evolution theory to
the American secular cycle. Where his 2017 paper had focused on capital productivity as the driver of
inequality trends, the 2019 model treated business culture itself as an evolving system of cultural variants.
Alexander distinguished between “shareholder primacy” (SP)—the doctrine that corporations exist solely
to maximize returns to owners—and “stakeholder capitalism” (SC), which treats corporations as having
responsibilities to employees, communities, and society at large (Alexander, 2019, p. 2).

Using the guided variation model from Boyd and Richerson, Alexander showed that the relative prevalence
of SP and SC variants was shaped by the policy environment. High marginal tax rates and restricted
stock buybacks (the regime from 1933 to 1980) made executive compensation expensive and financial
engineering unprofitable, creating conditions in which SC managers—who invested in organic growth and
treated workers as assets—enjoyed greater cultural reproductive success (Alexander, 2019, p. 2). The
post-1981 environment, with low taxes, permitted buybacks, and booming equity markets, reversed these
selective pressures, allowing SP managers to accumulate wealth and prestige more rapidly and thus serve
as more attractive cultural models.

The implication was that inequality trends were not merely the mechanical result of capital-labor ratios
but reflected the evolving norms of the business elite. The Great Compression had been produced not
only by the Depression and the New Deal but by a cultural shift—reinforced by tax policy and financial
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regulation—in which the dominant model of corporate purpose changed from wealth extraction to wealth
creation.

The Neglected Role of Inequality in State Collapse
In 2019, Levitt (2019, p. 4) published a methodological critique that exposed a gap in quantitative
cliodynamics. Most studies of ancient state collapse, Levitt argued, focused on environmental degradation,
warfare, or elite competition while neglecting the time-lagged effects of inequality. Quantitative studies
often missed the inequality-collapse link because they used contemporaneous rather than lagged measures.
“It takes time for popular resentment to grow, for the poor to believe that the costs and risks of revolt
are acceptable and for a charismatic leader with an organization to emerge.” (Levitt, 2019, p. 4)

Levitt demonstrated the point with a re-analysis of Roman data. When he included a twenty-year lag
between inequality peaks and political instability, the correlation jumped from weak to highly significant.
The implication was that inequality operated as a slow variable in the demographic-structural system. It
did not trigger immediate collapse but eroded the institutional fabric—legitimacy, tax compliance, elite
cohesion—that held states together. By the time instability appeared, the underlying inequality had
often peaked a generation earlier.

This argument finds historical support in Baker’s analysis of the Roman Dominate from the perspective of
demographic-structural theory. Baker (2011) showed that the Western Roman Empire was characterized
by an “extremely top-heavy social pyramid” with hyper-rich elites and vast wealth disparities that
persisted throughout the fourth century, preventing full recovery. By contrast, the Eastern Empire
experienced periods of greater equality among elites, with few hyper-rich landowners in the fourth
century. Eastern emperors attempted to restrain elite overproduction through institutional reforms, such
as changes to senatorial ranks during the reign of Justinian I. The divergent fates of the two halves of the
empire illustrate how inequality operates as a slow variable: the West’s elite overproduction and hyper-
concentration of wealth eroded the fiscal and military base over generations, while the East’s relative
elite restraint and institutional adaptation allowed it to survive for centuries longer.

Inclusive and Extractive Institutions
While Alexander focused on the cultural dynamics of business norms within capitalist societies, Currie
(2013) offered a complementary perspective on the global scale. In his review of Acemoglu and Robinson’s
Why Nations Fail, Currie examined the institutional roots of the staggering disparities in national
wealth. The book’s central distinction—between “inclusive” institutions that enable broad participation
in economic and political life and “extractive” institutions designed to benefit a narrow elite—provided
a framework for understanding why some nations prospered while others remained impoverished (Currie,
2013, p. 3).

Currie highlighted the natural experiments that Acemoglu and Robinson used to isolate institutional
effects from geographical or cultural factors. The city of Nogales, straddling the US-Mexico border,
presented an almost perfect controlled comparison: identical geography, similar culture, yet average
incomes three times higher on the American side (Currie, 2013, p. 5). The difference, Acemoglu and
Robinson argued, lay in the more inclusive institutions of the United States, which had fostered sustained
economic growth and widespread prosperity, while Mexico’s extractive colonial heritage concentrated
power and wealth in the hands of a privileged few.

The review also emphasized the path-dependent nature of institutional development. In South America,
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Spanish conquistadors had encountered sedentary, hierarchical societies with accumulated gold, allowing
them to insert themselves at the top of existing extractive institutions (Currie, 2013, p. 5). In North
America, by contrast, the absence of easily exploitable wealth and the relative egalitarianism of Native
American societies forced settlers to develop more inclusive property rights and competitive banking
institutions. The cliodynamic significance of this argument was that inequality was not merely a cyclical
phenomenon within societies but a structural feature of the global institutional landscape, shaped by
colonial history and reinforced by contemporary power relations.

This institutional perspective is further illuminated by Feinman’s 2022 review of premodern fiscal
regimes. Feinman (2022) argued that taxation systems are foundational elements of social contracts that
reflect and define governance. Broad-based direct taxation is associated with distributed power, greater
representation, and public investment in services, while regimes relying on external or monopolized
resources (war booty, trade control) tend toward autocratic governance and reduced investment in
infrastructure. The review shows that premodern states were often not monolithic or despotic; tax rates
and regimes were shaped by negotiations between governors, secondary elites, and subalterns. When
taxpayers perceive government as effective and procedurally just, they comply; when promised returns
fail, rebellion and administrative collapse follow. This historical pattern reinforces Alexander’s argument
that tax policy is not merely redistributive but selective, shaping which cultural variants of business
behavior proliferate.

The Gun-Slave Cycle
Easaw and Ghoshray (2026, pp. 13–14) traced the mechanics of commodification through the eighteenth-
century transatlantic slave trade. Using price data from British slave markets, they showed that slave
prices followed a cyclical pattern driven by the interaction of European demand, African supply, and
the gun-slave cycle—the feedback by which European weapons, sold to African polities in exchange for
captives, intensified warfare and increased the supply of enslaved people (Easaw & Ghoshray, 2026, pp.
13–14).

The analysis revealed that the slave trade was not merely an economic transaction but a mechanism of
political transformation. African societies that participated in the trade developed specialized military
institutions, centralized authority, and new forms of social stratification. Those that resisted were often
conquered by their trading neighbors. The result was a divergence in African political development that
persisted into the colonial period. Easaw and Ghoshray’s work illustrated how cliodynamic methods—
time-series analysis, feedback modeling, cross-regional comparison—could illuminate historical processes
that traditional narrative history treated as exceptional rather than systematic.

The Nonlinear Development-Destabilization Link
A 2018 article by Korotayev et al. (2018) added another layer of complexity. They showed that the
relationship between economic development and sociopolitical destabilization was not linear but followed
an inverted-U curve (Korotayev et al., 2018, p. 8). Very poor societies were too weak to mount sustained
challenges to authority. Very rich societies could buy off dissent through redistribution. It was the
societies in the middle—in the throes of rapid development, with rising expectations and incomplete
institutional adaptation—that were most vulnerable to revolution.

This finding explained why the Arab Spring erupted in Tunisia and Egypt rather than in the poorest
or richest states of the region. It also explained why China’s rapid growth had not (yet) produced a
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democratic transition: the regime had successfully suppressed the peak of the curve through a combination
of repression, co-optation, and economic management (Korotayev et al., 2018, p. 45). The model
suggested that development was not a one-way escalator toward stability but a terrain with peaks and
valleys, and that the most dangerous point was not poverty but the transition out of it.

When Societies Avert Crisis
Yet the journal also offered evidence that crises are not always inevitable. Hoyer et al. (2025) analyzed
four historical cases in which societies facing typical structural-demographic stress enacted adaptive
reforms before violence escalated: early Republican Rome (land redistribution, debt relief, creation of the
tribunate), mid-nineteenth-century England (extension of the franchise, Poor Law reform), Russia under
Alexander II (abolition of serfdom, judicial overhaul), and the Progressive Era United States (income
tax, collective bargaining rights). In each case, institutional reforms directly addressed grievances and
reduced inequality, though the Russian reforms were compromised by elite resistance and lack of fiscal
capacity, leading to delayed but more violent unrest later.

Davis and Feeney (2017) offered a complementary perspective on British political stability after 1832.
They argued that Britain’s avoidance of revolution cannot be explained solely by domestic economic
dynamism. An additional “nexus of emigration, settler-colonialism, and imperial state expansion” acted
as a vital safety valve for demographic pressures. The highly interventionist British state used high
taxation to build massive infrastructure, while imperial expansion absorbed both unskilled laborers and
elite aspirants who might otherwise have channeled their frustration into revolutionary activity. The
Reform Act of 1832, meanwhile, served as a decisive step toward a more democratic electoral system,
helping defuse an increasingly dangerous situation.

These cases suggest that while the “four horsemen” have been the dominant mechanism of inequality
reduction, they are not the only one. The critical question is whether institutional adaptation can occur
early enough and deeply enough to offset the slow accumulation of structural stress.

Inequality and the Future
By 2019, the cliodynamic study of inequality had produced a coherent if unsettling picture. Significant
compression historically required shocks that destroyed wealth and redistributed power. Institutional
mechanisms—progressive taxation, social insurance, public education—could mitigate inequality but had
not yet proven capable of reversing deep structural disparities without the catalyzing effects of war,
revolution, or catastrophe.

The question for democratic societies was whether they could develop new mechanisms—perhaps rooted
in technological change, global governance, or novel forms of collective ownership—that would break
the historical pattern. The journal’s contributors were cautiously pessimistic. As Levitt’s lag-analysis
showed, inequality was a slow poison. By the time its effects became visible, the institutional antidotes
might already be too late.
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Chapter 7: Ritual, Religion, and the
Social Glue of Civilization
(2013–2017)

How do human societies hold together at scale? This question lies at the intersection of anthropology,
psychology, and history, and it produced one of the most vibrant debates in the journal’s early years. The
debate centered on a deceptively simple concept: “social glue.” What binds individuals to groups, groups
to institutions, and institutions to civilizations? The answers that emerged from Cliodynamics between
2013 and 2017 drew on experimental psychology, network theory, and historical case studies to produce
a picture of social cohesion that was simultaneously more precise and more disturbing than traditional
accounts.

Three Wishes for the World

The debate was ignited by Harvey Whitehouse’s 2013 article “Three Wishes for the World.” Whitehouse,
an anthropologist with decades of field experience in Papua New Guinea, proposed that social cohesion
was generated by two distinct mechanisms: “identity fusion” and “social identification.” Identity fusion
was visceral, trauma-forged, and personal. It occurred when individuals shared intense, often dysphoric
experiences—initiation rites, combat, religious pilgrimage—that created a sense of “oneness” with a
small group. Social identification was categorical, large-scale, and abstract. It occurred when individuals
classified themselves as members of a nation, religion, or political movement without necessarily sharing
intimate bonds with other members (Whitehouse, 2013, pp. 3–4).

Whitehouse’s argument was that large-scale societies required both mechanisms. Imagistic rituals—
high-arousal, infrequent, emotionally intense—fused small groups of warriors, priests, or revolutionaries.
Routinized rituals—low-arousal, frequent, emotionally mild—sustained identification with large-scale
institutions such as churches, armies, and states. The great religions of history, Whitehouse suggested,
had succeeded by combining both modes: Christianity had its ecstatic martyrs and its daily prayers;
Islam had its hajj and its five daily salat (Whitehouse, 2013, p. 6).

The article generated seven commentaries, each pushing back from a different disciplinary angle. Thomas
Waring questioned whether “social glue” was a useful metaphor at all, noting that different types of
glue had different properties and that applying the wrong adhesive could produce brittleness rather
than strength (Waring, 2013, p. 3). Reeve and Johnson argued that Whitehouse’s distinction between
fusion and identification collapsed under experimental scrutiny: neuroimaging studies showed that both
mechanisms activated overlapping brain regions, suggesting they were not distinct systems but points on
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a continuum (Reeve & Johnson, 2013).

Kyle Swan raised a political concern: if social glue fostered in-group cohesion, might it not also fuel out-
group hostility? “How can social glue foster cooperation rather than competition?” Swan asked, pointing
to the historical record of religiously motivated violence (Swan, 2013, p. 2). Jonathan Lanman made a
complementary point from the cognitive science of religion, though the specific phrase “more questions
than it answers”—often attributed to him in secondary discussions—actually appears as the title and
central argument of Ingram and Prochownik’s commentary (Ingram & Prochownik, 2013, p. 2). Ingram
and Prochownik noted that Whitehouse’s exposition of identity fusion “raises many more questions for us
than it answers” and offered their questions to help sharpen the research program going forward (Ingram
& Prochownik, 2013, p. 2).

Whitehouse’s response, published alongside the commentaries, conceded some ground but held firm on
the core distinction. He acknowledged that fusion and identification were not entirely separable, and
that the boundary between them was fuzzy. But he insisted that the distinction captured something real
about the difference between a suicide bomber’s willingness to die for his cell and a citizen’s willingness
to pay taxes for his nation. The former was visceral; the latter was calculative. Both were necessary
for large-scale cooperation, but they operated through different psychological mechanisms and required
different ritual technologies (Whitehouse, 2013).

The Devoted Actor
In 2014, Scott Atran and his collaborators published a pair of articles that gave Whitehouse’s framework
an empirical foundation. “For Cause and Comrade” reported experimental and field studies showing
that willingness to fight and die in combat was predicted not by material incentives or social pressure
but by the combination of “sacred values” and identity fusion. Soldiers who fused with their unit and
held their cause to be sacred—non-negotiable, absolute, immune to cost-benefit analysis—were willing to
make extreme sacrifices even when they understood the action to be militarily futile (Atran et al., 2014,
p. 3).

Hammad Sheikh, Angel Gómez, and colleagues extended this finding in “The Devoted Actor as Parochial
Altruist.” They showed that devoted actors were not simply fanatics but exhibited a distinctive cognitive
profile: they processed sacred-value violations in brain regions associated with moral outrage rather than
cost-benefit calculation, and they showed reduced activity in prefrontal areas associated with deliberative
reasoning when contemplating trade-offs involving their sacred values (Sheikh et al., 2014).

The implications for understanding historical violence were profound. It suggested that religious crusades,
nationalist uprisings, and ideological revolutions could not be explained by standard rational-choice
models. The participants were not miscalculating costs and benefits; they were operating under a different
logic entirely, one in which certain values were “protected” from trade-offs by neural mechanisms that
predated and overrode deliberative cognition (Atran et al., 2014, p. 12).

Ritual and Social Complexity
In 2015, Whitehouse and a large interdisciplinary team published “The Role of Ritual in the Evolution
of Social Complexity,” which tested the social-glue hypothesis against the Seshat database. The study
coded ritual practices across a global sample of historical societies and asked whether the transition from
imagistic to routinized rituals predicted increases in political complexity. The answer was yes—but with
a twist (Whitehouse et al., 2015, p. 4).
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Societies with exclusively imagistic rituals remained small-scale and decentralized. Societies with
exclusively routinized rituals were larger but often fragile, lacking the elite cohesion necessary for
sustained expansion. The most successful societies—those that developed into empires and civilizations—
were those that combined both modes: imagistic rituals to fuse elite warrior or priestly groups, and
routinized rituals to maintain identification among the mass population (Whitehouse et al., 2015, p. 6).

The study also revealed a historical pattern. Imagistic rituals tended to predominate in periods of crisis
and expansion, when small, cohesive groups were needed for conquest and colonization. Routinized
rituals predominated in periods of consolidation, when the challenge was to maintain order across large,
heterogeneous populations. The Roman Empire’s transition from the ecstatic cults of the Republic
to the standardized imperial religion; the Mongol Empire’s shift from shamanic battlefield rituals to
administrative Buddhism; the European Wars of Religion’s resolution into confessional state churches—
all fit this pattern (Whitehouse et al., 2015).

The Sabbath as Cultural Mutation
If ritual was the social glue of civilization, how did specific rituals originate and spread? Eitan Livni’s 2017
article offered a striking answer through the case of the Jewish Sabbath. Livni used differential equations
to model the Sabbath as a cultural “mutation” that was necessary for the survival of pre-monarchic Israel.
The model assumed that Israelite society faced a coordination problem: agricultural production required
continuous labor, but social cohesion required periodic gatherings for ritual and redistributive feasting.
The Sabbath solved this problem by institutionalizing a regular pause in economic activity (Livni, 2017,
pp. 2–3).

Livni showed that the Sabbath could not have emerged gradually through incremental adjustment. It
required a discrete institutional innovation—a “mutation” in cultural evolution—that was initially costly
(lost labor) but produced long-term benefits (increased solidarity and reduced internal conflict). The
model predicted that the Sabbath would spread most rapidly in small, threatened societies where the
benefits of cohesion outweighed the costs of lost production. This prediction aligned with the historical
record: Sabbath observance was most stringent among diaspora communities and marginal sects, and
tended to relax among wealthy, secure populations (Livni, 2017, p. 12).

Fear Over Hope
A final thread in the ritual debate came from Dominic Johnson’s 2016 book God Is Watching You,
reviewed by Randall Collins. Johnson argued that belief in supernatural punishment—fear of hell, divine
retribution, karmic consequences—was a more powerful motivator of prosocial behavior than belief in
supernatural rewards. Cross-cultural surveys showed that societies with strong beliefs in punitive deities
had lower crime rates, higher trust, and more effective collective action than societies that emphasized
benevolent gods (Collins, 2016, p. 3).

Collins found the argument compelling but noted a tension with Whitehouse’s framework. If fear of
punishment was the primary driver of prosociality, then routinized rituals emphasizing divine surveillance
(church attendance, prayer, confession) should be more effective than imagistic rituals emphasizing
ecstatic communion. Yet Whitehouse’s data suggested that the most cohesive groups were those that
combined both. Collins proposed a synthesis: fear-based morality maintained baseline cooperation
in large populations, while fusion-based solidarity produced the extreme commitment necessary for
revolutionary change and military expansion. Civilizations needed both the sermon and the crusade
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(Collins, 2016).

The Social Glue Debate
By 2017, the social-glue debate had produced a nuanced understanding of social cohesion that transcended
the simplistic dichotomies of earlier theory. Large-scale cooperation required multiple mechanisms
operating at different scales: fear and fusion, routinization and ecstasy, surveillance and sacrifice. The
great civilizations of history had not discovered a single secret of social organization but had layered
different technologies of cohesion—legal, ritual, military, economic—in complex architectures that evolved
over centuries. The task for cliodynamics was to map these architectures, to understand how they emerged,
and to predict when they would fail.
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Chapter 8: Culture, Evolution, and
the Architecture of Cooperation
(2012–2018)

Cliodynamics does not reduce history to demography alone. From its earliest issues, the journal has
incorporated insights from cultural evolution—the study of how ideas, norms, and institutions change
over time through processes analogous to, but distinct from, biological natural selection. This chapter
examines how the field absorbed the Extended Evolutionary Synthesis, developed network models of
cooperation, and traced the deep cultural foundations that make large-scale societies possible.

The Extended Evolutionary Synthesis

In 2018, a team led by Cameron Smith published “The Extended Evolutionary Synthesis Facilitates
Evolutionary Models of Culture Change,” which argued that the traditional “Modern Synthesis” of
genetics and natural selection was too narrow to capture the complexity of cultural evolution. The
Extended Evolutionary Synthesis (EES) incorporated developmental plasticity, niche construction, and
epigenetic inheritance—mechanisms that allowed organisms to modify their environments and transmit
the modifications across generations without genetic change (Smith et al., 2018, p. 8).

For cliodynamics, the EES provided a theoretical framework for understanding how human societies
construct their own selective environments. Agriculturalists do not merely adapt to soil conditions;
they create them through irrigation, terracing, and crop rotation. States do not merely respond to
demographic pressures; they reshape them through tax policy, land tenure, and migration control. These
“niche-constructing” activities feed back into the evolutionary process, creating co-evolutionary dynamics
between genes, cultures, and institutions that the traditional synthesis could not capture (Smith et al.,
2018, p. 12).

The article demonstrated the framework’s utility by modeling the co-evolution of pastoralism and
patrilineality in Eurasia. Pastoral economies favored mobile, male-dominated herding groups, which in
turn selected for social norms emphasizing male authority, fraternal solidarity, and territorial expansion.
The result was a self-reinforcing system that produced the steppe empires of history—not through any
single genetic or cultural adaptation but through the iterated interaction of ecology, economy, and social
structure.
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Network Architecture and Cooperation
If cultural evolution provided the framework, network theory supplied the tools. In 2018, Sandor Varga
published a simulation study that explored how the structure of social networks influenced the evolution
of cooperation. Varga compared two network types: “complete” networks, in which every individual
interacted with every other, and “multi-group” networks, in which individuals belonged to multiple
overlapping groups (Varga, 2018, p. 2).

The results were striking. Complete networks produced rapid convergence on cooperative norms but were
vulnerable to defection: a single cheat could exploit the entire network, and the collapse of trust was total.
Multi-group networks, by contrast, sustained cooperation at higher levels because they created “cross-
cutting ties”—relationships that linked otherwise isolated groups. If one group collapsed into defection,
the damage was contained; if another group innovated a new cooperative norm, the innovation could
spread through the cross-cutting ties to neighboring groups (Varga, 2018, pp. 4–6).

Varga’s finding had direct historical implications. It explained why empires that suppressed intermediate
associations—guilds, religious orders, tribal confederations—tended to be brittle, while empires that
tolerated or encouraged them were more resilient. The Roman Empire’s incorporation of municipal elites,
the Ottoman millet system, and the British Empire’s reliance on chartered companies all represented
strategies for maintaining multi-group networks that sustained cooperation across vast distances.

The Uneven Emergence of Cooperation
Oded Galor’s 2026 article added a temporal dimension. Galor proposed a two-layer model in which
intergroup conflict only catalyzed large-scale cooperation where deep cultural foundations—patience,
reciprocity, respect for hierarchy—already existed. In societies without these foundations, conflict
produced not cooperation but fragmentation (Galor, 2026, p. 2).

The model explained one of the most puzzling patterns in world history: why did large-scale states
emerge in some regions (Mesopotamia, the Nile Valley, the Yellow River basin) but not in others with
similar ecological potential (the Congo basin, the Amazon, New Guinea)? Galor’s answer was that
the geographical distribution of “cooperation-facilitating” cultural traits was patchy and historically
contingent. Societies that happened to develop these traits early—often through random institutional
innovations or founder effects—were primed for state formation when ecological or military pressures
intensified. Societies that lacked them could not make the transition, no matter how favorable the
external conditions (Galor, 2026, p. 10).

The Jewish Networks of Early Christianity
A 2023 article by Dalibor Papoušek and Zdeněk Pospíšil offered a precise case study of how network
structure shaped cultural diffusion. The article modeled the spread of early Christianity using network
data from Jewish diaspora communities in the Roman Empire. The model showed that Christianity
required Jewish infrastructure—synagogues, trade networks, scribal practices—to spread beyond its
Palestinian origins. At the time Christianity emerged, Jewish networks had already been established
across the majority of Mediterranean big cities (Papoušek & Pospíšil, 2023, p. 4). Simulations in which
Christianity spread independently of the Jewish sub-network produced an unrealistically small number
of affected cities, suggesting that the Jewish sub-network was substantial for the spreading of early
Christianity (Papoušek & Pospíšil, 2023, pp. 12–14).
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The finding challenged the standard narrative of Christian origins, which emphasized Paul’s missionary
journeys and the theological distinctiveness of the new faith. The network model suggested that
Christianity spread not because it was theologically superior but because it was structurally well-
positioned: it emerged within a diaspora community that already had trade and communication links
across the Mediterranean, and it adapted Jewish practices (Sabbath observance, dietary laws, scriptural
interpretation) in ways that made them accessible to Gentile converts. The authors explicitly sidelined
theological and intentional-actor explanations in favor of structural network dynamics (Papoušek &
Pospíšil, 2023, p. 4).

Pigs, Pandas, and Resilience
In the journal’s first issue, John McNeill introduced a heuristic that would prove remarkably durable.
“Homogeneity, Heterogeneity, Pigs and Pandas in Human History” distinguished between “panda”
societies—highly specialized, optimized for a narrow ecological niche, and vulnerable to environmental
change—and “pig” societies—generalist, adaptable, and resilient (McNeill, 2011, p. 10). McNeill argued
that the long-term trend of human history was toward increasing heterogeneity, as societies accumulated
specialized institutions, technologies, and cultural forms. But this trend carried a risk: the more
heterogeneous a society became, the more vulnerable it was to systemic collapse if key institutions failed.

The pig-panda heuristic became a touchstone for cliodynamic discussions of resilience. It suggested that
the most successful long-term strategy was not maximum efficiency but “robustness”—the maintenance
of redundant capacities that could be mobilized in crises. The Roman Empire’s diversity of provincial
economies, the Chinese Empire’s multiple granary systems, and the modern welfare state’s safety nets
all represented pig strategies: costly in normal times, but lifesaving when the niche suddenly changed
(McNeill, 2011, p. 14).

The Limits of Networking
Robin Dunbar’s 2012 article “Networking Past and Present” injected a note of caution. Dunbar, famous
for the “Dunbar number”—the cognitive limit of approximately 150 stable social relationships—argued
that digital media had not expanded our true social capacity. Despite the proliferation of social-network
platforms, the number of individuals with whom humans could maintain genuine, trust-based relationships
remained bounded by neural constraints (Dunbar et al., 2012, p. 3).

The implication for cliodynamics was profound. It suggested that large-scale societies could not
function as simple extrapolations of small-group dynamics. The institutions that made states and
empires possible—bureaucracy, law, religion, money—were not extensions of face-to-face reciprocity but
functional substitutes for it. They allowed strangers to cooperate without trust by providing enforcement
mechanisms, standardized expectations, and symbolic markers of shared identity. The study of cultural
evolution was thus not merely the study of how norms spread but of how humans invented technologies
of social organization that transcended the cognitive limits of their primate brains (Dunbar et al., 2012).

The Boserupian Alternative
In 2016, Axel Kristinsson and Árni Daníel Júlíusson challenged one of the foundational assumptions of
cliodynamics: the Malthusian premise that population growth inevitably outstrips resources. Drawing
on Ester Boserup’s work, they argued that cultural adaptation allows societies to grow out of resource
constraints rather than collapsing into them. When population pressure intensifies, societies intensify
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agriculture, adopt new crops, develop irrigation, and reorganize land tenure. These adaptations are
not automatic or costless, but they are recurrent enough to invalidate the simple Malthusian model
(Kristinsson & Júlíusson, 2016, p. 10).

Kristinsson and Júlíusson supported their argument with Icelandic data. Iceland’s medieval population
grew rapidly after settlement, but instead of collapsing, the society adapted through changes in livestock
management, land redistribution, and social organization. The result was not a Malthusian crisis but
a sustained, if oscillating, prosperity that lasted until the Little Ice Age introduced climatic shocks too
severe for existing institutions to absorb (Kristinsson & Júlíusson, 2016, p. 15).

The Boserupian challenge did not refute secular-cycle theory but complicated it. It suggested that the
carrying capacity of a society was not a fixed ecological parameter but a moving target, shaped by
institutional innovation and technological adoption. The crises that punctuated history were not simply
the inevitable result of population pressure but the failure of adaptation—moments when institutional
innovation could not keep pace with demographic change (Kristinsson & Júlíusson, 2016, p. 30).

Toward an Architecture of Cooperation

By 2018, the journal’s work on cultural evolution had produced a multi-layered understanding
of cooperation. At the psychological level, humans were equipped with “tribal social instincts”—
propensities for in-group favoritism, status competition, and reciprocal altruism that evolved in
small-scale societies. At the institutional level, these instincts were channeled and constrained by laws,
markets, and religions that made large-scale coordination possible. At the network level, the structure
of social ties determined whether cooperation would spread or collapse. And at the historical level, the
accumulation of institutional innovations created a “ratchet effect” in which each generation built on the
cooperative infrastructure of its predecessors.

The task ahead was to integrate these layers into a unified theory of cultural evolution—a theory that
could explain not only why humans cooperate but why they cooperate more effectively in some times and
places than in others, and why the architecture of cooperation periodically collapses and must be rebuilt.
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Chapter 9: The Holocene Debates —
Grand Narrative Under Fire
(2021–2026)

Cliodynamics matured by defending its grand narratives against challengers. In the early 2020s, the
field faced its most sustained methodological and empirical critique from two directions: archaeologists
who accused it of neoevolutionary determinism, and popular historians who offered alternative grand
narratives that sidelined quantitative methods. This chapter traces the reception of Peter Turchin’s
The Great Holocene Transformation (2025) and the parallel controversy around David Graeber and
David Wengrow’s The Dawn of Everything, showing how cliodynamics navigated between the Scylla
of determinism and the Charybdis of contingency.

The Great Holocene Transformation

Turchin’s 2025 book The Great Holocene Transformation was the culmination of fifteen years of theoretical
and empirical work. It proposed that the Holocene—the last 11,700 years of Earth’s history—had
witnessed a single, directional trend toward increasing social complexity, driven by the interplay of cultural
evolution, demographic pressure, and institutional innovation. The book synthesized Seshat data, agent-
based modeling, and comparative history to argue that this trend was not accidental but structurally
determined: given the ecological and technological conditions of the post-glacial world, complex societies
were virtually inevitable.

The journal responded with a review symposium edited by Jack Goldstone and Andrey Korotayev
(Goldstone & Korotayev, 2026). The contributors praised the empirical breadth but raised serious
objections. Gary Feinman accused Turchin of “conceptual inertia”—of retaining linear, stage-like models
of social evolution that recent archaeological research had rendered obsolete. “Pathways and process
across the Holocene” were more diverse than Turchin’s framework allowed, Feinman argued. Collective
governance, heterarchy, and decentralized polities were not deviations from a linear path but viable
alternative strategies that persisted for millennia (Feinman, 2026, pp. 1–2).

Walter Scheidel took a different tack. He granted Turchin’s empirical findings but questioned whether
they added up to a “new universal history.” The barrier to such a history, Scheidel suggested, was not
technical but cultural: historians and complexity scientists spoke different languages, asked different
questions, and valued different forms of evidence. “Toward a New Universal History?” Scheidel asked,
and his answer was skeptical. Until the two communities developed shared standards for evaluating
claims, grand syntheses would remain aspirational rather than authoritative (Scheidel, 2026, p. 2).
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Climate and Complexity
The most direct empirical challenge to Turchin’s directional narrative came from Paul Hooper’s 2021
article. Hooper compiled paleoclimatic and archaeological data to show that Holocene climate cooling
events had systematically reduced social complexity, particularly in the North Atlantic zone. The 8.2
kiloyear event, the 4.2 kiloyear event, and the Late Antique Little Ice Age all coincided with political
fragmentation, demographic collapse, and technological regression (Hooper, 2021, p. 2).

Hooper’s finding did not refute the long-term trend toward complexity but complicated its interpretation.
If climate shocks could reverse the trend for centuries, then the directionality was not inevitable but
contingent on favorable climatic conditions. The Holocene had been unusually stable by geological
standards; if the climate had been more variable, the trajectory of social evolution might have been
very different. This was a humbling conclusion for a field that prided itself on identifying structural
regularities: the regularities themselves depended on boundary conditions that were, from a geological
perspective, accidental (Hooper, 2021).

The Dawn of Everything Controversy
While cliodynamicists debated among themselves, a parallel controversy erupted in the broader
intellectual culture. Graeber and Wengrow’s The Dawn of Everything: A New History of Humanity
(2021) became an international bestseller by arguing that the standard narrative of human history—from
egalitarian bands to hierarchical states—was a myth perpetuated by Enlightenment thinkers to justify
modern inequality. The authors claimed that pre-agricultural societies had been far more politically
sophisticated than archaeologists assumed, experimenting with democracy, bureaucracy, and seasonal
hierarchy long before the emergence of cities.

Cliodynamics published multiple responses. Michael Smith, an archaeologist specializing in Mesoamerican
urbanism, delivered a devastating empirical critique. “Early Cities in The Dawn of Everything” showed
that Graeber and Wengrow had systematically misrepresented archaeological evidence, attributing
urban characteristics to sites that were nothing more than large villages, and ignoring well-documented
cases of centralized authority in pre-state societies (Smith, 2022, p. 2). Smith did not defend linear
neoevolutionism, but he insisted that the alternative was not Graeber and Wengrow’s anarchic fantasy
but a more nuanced understanding of how political complexity actually varied across cultures and epochs
(Smith, 2022, pp. 8–9).

Ian Morris defended evolutionary frameworks against both extremes. In “Stop Making Sense,” he argued
that the critics of grand narrative were tilting at windmills. Contemporary evolutionary theory already
accommodated non-linear paths, contingent outcomes, and multiple stable equilibria. The problem was
not the framework but its caricature by both defenders and critics (Morris, 2022, p. 8). Polly Wiessner
added an ethnographic caution from her work with Kalahari hunter-gatherers: the flexibility that Graeber
and Wengrow celebrated was real but constrained by ecological limits that the authors systematically
understated (Wiessner, 2022, p. 2).

Escaping from Rome
Turchin’s 2020 review of Walter Scheidel’s Escape from Rome reframed the divergence debate—the long-
standing question of why Europe, rather than China or the Islamic world, came to dominate the global
economy after 1500—within the broader Eurasian context. Scheidel had argued that the fall of Rome
was the critical accident that made European dominance possible: without a unified empire to suppress
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innovation, Europe fragmented into competing states that drove military, technological, and institutional
innovation. Turchin accepted the structural argument but proposed an alternative trigger: the pressure
of steppe nomadism. The Mongol invasions and their predecessors had destabilized Eurasian empires
at precisely the moments when they might have consolidated, preventing the emergence of a durable
hegemon like Rome (Turchin, 2020, pp. 5–6).

This “steppe hypothesis” had implications for the Holocene debates. If European dominance was not the
result of unique cultural creativity but of a geographically contingent lack of steppe nomad pressure—the
kind that elsewhere forced agrarian societies to scale up into mega-empires—then the entire narrative of
Western exceptionalism collapsed. The argument is counterintuitive: one might expect that relentless
external pressure would fragment states, but Turchin’s analysis suggested the opposite. Steppe incursions
created a “mirror empire” dynamic in which agrarian societies had to centralize massively to defend
themselves; Europe’s insulation from this pressure removed the imperative to unify, allowing petty
kingdoms and city-states to proliferate (Turchin, 2020, p. 6). The implication was not that Europe
was backward but that its trajectory was shaped by forces—ecological, military, demographic—that
operated independently of cultural identity.

Navigating Between Determinism and Contingency
By 2026, the Holocene debates had produced not a resolution but a clearer map of the terrain.
Cliodynamics had demonstrated that long-term trends toward social complexity were real and
measurable, but it had also shown that these trends were reversible, contingent on climate, and shaped
by institutional choices that could not be predicted from ecological variables alone. The field occupied
a middle ground between the hard determinism of early neoevolutionism and the radical contingency of
postmodern history. It claimed that history had direction but not destiny, patterns but not prophecies.

The journal’s editorial stance reflected this epistemological modesty. It continued to publish grand
syntheses like Turchin’s, but it surrounded them with critiques from archaeologists, historians, and
anthropologists who challenged specific empirical claims and theoretical assumptions. The goal was not
to achieve consensus but to make the debates productive—to ensure that grand narratives were tested
against evidence rather than defended by authority.
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Chapter 10: Reading the Present —
Structural Demography and
Contemporary Crises (2013–2026)

Cliodynamics claims predictive power. This chapter tests that claim against the contemporary
“polycrisis”—the concatenation of democratic backsliding, economic stagnation, pandemic disruption,
and geopolitical realignment that has characterized the early twenty-first century. The structural-
demographic approach, developed for agrarian empires and early modern states, is here applied to the
United States, the United Kingdom, Ukraine, Poland, France, and Russia. The results are sobering:
many contemporary societies exhibit the same structural signatures—elite overproduction, fiscal stress,
popular immiseration—that preceded historical crises. Whether they succumb to those crises depends
on choices that are not yet made.

American Deconsolidation

In 2022, Andrey Korotayev and Sergey Zhdanov published a diagnosis of American democracy that
drew on structural-demographic theory. They identified a systemic crisis in which economic inequality,
political polarization, and institutional decay reinforced each other in a self-amplifying feedback loop.
The United States exhibited symptoms of elite overproduction: the number of applicants for political
positions vastly exceeded available posts, leading to tougher competition and the formation of competing
elite groups fighting for rent extraction (Korotayev & Zhdanov, 2022, p. 9). From the perspective of
structural-demographic theory, this overproduction engenders increased intra-elite conflict, a decrease in
government effectiveness, and ultimately the deconsolidation of democracy (Korotayev & Zhdanov, 2022,
p. 29). The authors treated the root cause of these negative trends as an unknown exogenous factor,
acknowledging that identifying whether victory in the Cold War, elite overproduction, or other structural
processes was the primary driver remains a challenge for future research.

Korotayev and Zhdanov argued that this was not merely a political crisis but a structural one, rooted in
demographic and economic trends that had been building since the 1970s. The erosion of the middle class
and the concentration of economic power in the hands of elites contributed to the deconsolidation of the
liberal democratic regime in several ways: political elites began to view lower strata as naturally inferior,
and the rights and freedoms of citizens were increasingly treated as absurd and immoral in elite discourse.
These factors reduced the responsiveness of the political system to the demands and expectations of
society, alienating the general population from the democratic system (Korotayev & Zhdanov, 2022, p.
15).
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The British Stress Index

The United Kingdom provided a quantified case study. In 2017, Magaalma Ortmans, Jack Goldstone,
and colleagues applied the Political Stress Index (PSI) to British history after 1960. The PSI combined
measures of elite competition, state fiscal health, and popular welfare into a single metric that tracked
structural pressure over time. Their finding was that British instability after 1960 was not a series of
isolated events—the Troubles, the miners’ strike, Brexit—but a continuous structural pressure generated
by neoliberal economic policies.

The authors argued that the neoconservative approach to economic policy—often paradoxically denoted
as “neoliberal” economic policy—undertaken simultaneously in the US and UK under Thatcher and
Reagan had set in motion irreversible forces that accounted for the near-identical rise of unfavorable
socio-economic characteristics, namely increasing inequality, and for the coinciding rise in socio-political
instability (Ortmans et al., 2017, p. 42). In the context of neoliberal restructuring, their analysis and
Turchin’s earlier work provided important evidence in explaining the rise in political instability (Ortmans
et al., 2017, p. 40). The PSI dynamics allowed prediction of the spike of sociopolitical destabilization
in the UK in the 2010s, coinciding with austerity and the Brexit period. The model suggested that
without significant institutional reform—progressive taxation, public investment, regional devolution—
the structural pressures would continue to generate political turbulence regardless of which party held
power.

Ukraine: The Hidden Gini

Vladimir Shevsky’s 2020 analysis of the 2014 Ukrainian crisis applied structural-demographic theory to
a society that appeared, by standard metrics, to be relatively stable. Ukraine’s Gini coefficient was quite
low by post-Soviet standards—only 24.6 for 2013, compared to Russia’s 40.9 and the USA’s 41—and its
GDP had been growing steadily before the Maidan revolution (Shevsky, 2020, p. 9). Yet the crisis was not
merely a geopolitical confrontation with Russia, Shevsky argued, but a domestic structural crisis driven by
hidden wealth concentration. Official statistics masked the reality that a small oligarchic elite controlled
the commanding heights of the economy: the revenue share of the 10 largest private enterprises accounted
for 27% of GDP, and the 100 largest for 72% (Shevsky, 2020, p. 15). If one relied on official statistics
alone, one obtained a rather favorable picture of growing GDP and zero inflation; some researchers even
rejected the hypothesis that economic troubles contributed to the revolution. Shevsky demonstrated that
this was accompanied by growing impoverishment and discontent among the population, which was not
recognized by the authorities or captured in official statistics (Shevsky, 2020, p. 15).

Shevsky’s analysis revealed a crucial methodological point: the standard measures of inequality used
by economists could miss the structural dynamics that drove political instability. Despite the absence
of evidence for strong population stratification (Gini index) and the low level of oligarchization in the
country, closer analysis painted quite a different picture. The fortune of the 10 richest Ukrainians in
2013 was 17% of the country’s GDP. When structural-demographic measures were applied to Ukraine,
the crisis of 2014 appeared not as an accident of geopolitics but as the predictable result of decades of
oligarchic consolidation and elite overproduction, arising from the high degree of capital concentration in
the hands of the economic elite (Shevsky, 2020, pp. 9, 11).
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Poland’s Moderate Stress

Stachowiak and Pasek’s 2024 application of the PSI to Poland produced a result that stood in tension with
the visible political turbulence: the data did not indicate significant levels of unrest, and the model showed
no indication of a revolt in the near future. The reason was that Poland’s economic growth had absorbed
much of the demographic pressure that had accumulated during the communist period. Emigration to
Western Europe had vented surplus labor, and EU structural funds had financed infrastructure and public
services that reduced fiscal strain.

But the article also exposed fragilities in the PSI model itself. The determination of the elite component
was the most problematic element, due to the many conflicting definitions of “elite” as well as the
mathematical model. The original equations could not, by construction, describe the elite fraction for
longer time-periods; the model’s sensitive dependence on its parameters limited its utility and application
to other countries. The model still held some predictive power, but the authors argued that some
components should be reinterpreted if one wanted to keep its dynamical equations. It did not invalidate
the model as such, but at the very least one had to account for fine-tuning and tacit assumptions only
true in American conditions (Stachowiak & Pasek, 2024). Stachowiak and Pasek concluded that the PSI
was a valuable tool but not a mechanical predictor: its outputs depended on theoretical choices about
class structure that could not be determined by the data alone.

France: Not 1968

Marco Salerno and colleagues’ 2026 analysis of France (1950–2023) showed that the current turbulence
was structurally distinct from the crisis of 1968. The 1968 events had been driven by a youth bulge: the
post-war baby boom had produced a cohort of young people whose aspirations exceeded the available
opportunities, creating a classic demographic-structural pressure point. The peak in the urban component
of mass mobilization potential, driven by a large youth cohort and rural-urban migration in the late
1960s, aligned closely with the May 1968 protests. The current unrest, by contrast, was driven by elite
heterogeneity: the fragmentation of the French elite into technocratic, corporate, and populist factions
whose mutual incomprehension paralyzed the political system. In the French context, it appeared more
accurate to view elite overproduction not merely as a source of psychological resentment but as a driver
of increasing heterogeneity within the elite class (Salerno et al., 2026, p. 28).

Salerno’s finding was that France had successfully managed its demographic transition but failed to
manage its elite transition. Like the American Ivy League system, France’s “Grandes Écoles” had long
served as premier institutions for elite formation. Studies had shown that an increasing share of elites
trained in public institutions now entered the private sector early in their careers, transforming the
state into an increasingly contested space. The grandes écoles system, which had produced a cohesive
governing class for two centuries, was now producing graduates who entered globalized careers in the
private economic sector rather than national administration. The result was that the state functioned
as both an arena and an actor within structural-demographic processes: shaped by elite rivalries, mass
demands, and demographic constraints, yet simultaneously shaping these forces in return. The state
occupied a central node in the structural-demographic framework, acting as a “condensator” rather than
a neutral mediator (Salerno et al., 2026, pp. 11, 28, 33).
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Russia: Grain and Revolution
Sergey Nefedov’s 2025 article returned to the classical concerns of structural demography with a
meticulous analysis of grain yields and the Russian Revolution. Nefedov showed that the revolution of
1917 was preceded by a sustained stagnation in grain productivity per capita. Prevailing opinion held
that Russian agriculture grew in productivity during the post-reform period, but Nefedov demonstrated
that the apparent increase in yields was largely an artifact of improvements in the system of collecting
harvest data. When periods containing the years of survey reforms were excluded from consideration,
the yield in the remaining intervals did not increase. The paper examined the dynamics of gross cereal
yields per capita and showed that average per capita yields did not increase between 1893 and 1914. In
other words, there was a real decline in per capita yields. The prevailing opinion about the growth of
agricultural productivity in Russia in the post-reform period needed to be revised (Nefedov, 2025).

From the perspective of demographic-structural theory, this supported the view that overpopulation led
to a decline in the population’s standard of living—a Malthusian crisis that the Tsarist regime had been
unable to resolve. Until the end of the twentieth century, most experts believed that the main cause of
the social crisis was overpopulation, which led to a decline in the population’s standard of living. This
view was in line with the provisions of the demographic-structural theory: the processes taking place in
Russia reflected the general patterns of development of pre-industrial societies (Nefedov, 2025).

A complementary study by Popov and colleagues traced the growth of human capital in the regions of
the Russian Empire, examining the role of local self-government bodies (zemstva) in financing education.
The authors found that zemstva activities and the increase in their spending for education in 1897–1913
contributed to the spread of primary education and to the decline in inequality of the distribution of
human capital.

But more powerful forces were at play—education for tuition fees, central government and city
administration financing—that pushed development in the opposite direction, increasing secondary
education enrollment faster than primary education enrollment. The result was the widening gap between
low- and high-educated individuals that could have contributed to the formation of the intelligentsia
phenomenon: educated intellectuals who were not able to find the proper place in the national economy
to apply their knowledge.

Intelligentsia opposition to the tsarist regime, however, did not take violent forms—regions with fast-
growing educational disparities registered lower, not higher, increases in peasants’ unrest, industrial
strikes, and crimes against persons. The educated unemployed formed a social opposition to the tsarist
regime, but they tended toward reform-oriented rather than revolutionary activities (Popov et al., 2025,
pp. 7–8).

The Prediction Problem
Jack Goldstone’s 2023 review of Peter Turchin’s End Times drew the threads together. Turchin
had argued that contemporary civilization faced multiple, interacting stresses—elite overproduction,
popular immiseration, institutional decay—that could produce synchronous collapse. Goldstone
reviewed Turchin’s efforts to mathematically explore possible outcomes for the U.S. through “multi-path
forecasting” (MPF), developing projections based on various plausible rates of radicalization. The results
were, as Turchin admitted, “rather grim.” Turchin had found that the pattern of state breakdown that
recurs across history was now unfolding in the United States; and in 75% of the times this pattern had
been seen in past societies, it led to some form of convulsive state breakdown, including revolution or
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civil war (Goldstone, 2023, p. 3).

Goldstone agreed with the diagnosis but cautioned against deterministic prediction. Turchin took pains
to point out that nations that come to this brink of danger do not all face scenarios that play out in
the same way. Countries can be taken back from the brink by firm and united actions by the ruling
elites. Turchin wanted to hold out hope that examples of crisis deferred—such as Russia in the 1860s
and England in the mid-nineteenth century—point the way by which the United States can avoid turmoil
and possible collapse. Yet Turchin was clearly of two minds on this possibility (Goldstone, 2023, pp.
8, 10). Goldstone nonetheless acknowledged the disturbing statistical regularity Turchin had identified.
The task for contemporary societies was to ensure that they fell into the reforming minority rather than
the collapsing majority.

The Limits of Intervention
A final caution came from Carleton Coon’s 2012 article “Processes Too Complicated to Explain”
warned that even well-intentioned interventions in complex foreign societies could produce catastrophic
unintended consequences. The structural-demographic approach could identify pressure points, but it
could not predict how local actors would respond to external manipulation.

Coon noted that government interventions in foreign societies are plagued by unintended consequences
ranging from the trivial to the catastrophic, often significant enough to defeat the original purposes of the
intervention. Since we cannot usually see them coming, our ability to cope with them is limited largely
to damage control. The problem is global: the noise level caused by cross-cultural confusion is rising
rapidly almost everywhere, as technology and crowding force formerly isolated cultures into increasingly
close proximity (Coon, 2012, pp. 2–3).

This was a sobering conclusion for a field that aspired to predictive power. Structural demography
could diagnose; it could not prescribe. It could identify societies at risk; it could not ensure their
salvation. But the journal had not abandoned the possibility of reform. A growing body of research—
exemplified by Hoyer et al.’s 2025 comparative study of “crises averted”—was beginning to analyze how a
few past societies found adaptive reforms in the face of structural-demographic crises. The present article
spotlighted specific responses taken during periods of high societal risk in cases that did not produce
the most severe outcomes: early Republican Rome, mid-nineteenth-century England and Russia, and
the USA during the late twentieth to early twenty-first centuries. Nearly every period of unrest was
accompanied by a change in the political and/or economic system that directly addressed underlying
grievances. The gap between prediction and policy was narrowing, not because models had become
omniscient, but because the field was learning to ask not only why states collapse, but how some states
survive (Hoyer et al., 2025).
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Chapter 11: The Art of Forecasting
— and Its Limits (2018–2025)

Prediction is the ultimate test of any science. For cliodynamics, forecasting is both a methodological
aspiration and a political minefield. If the field can predict crises, it may help avert them. But if its
predictions are wrong—or if they are perceived as deterministic prophecies that excuse inaction—they
may do more harm than good. This chapter examines the forecasting toolbox that cliodynamics developed
between 2018 and 2025: the Multipath Forecasting framework, the unification of crisis research traditions,
and the sobering recognition that forecast quality depends on input quality.

Multipath Forecasting

In 2018 and 2019, Turchin and colleagues published a two-part article introducing “Multipath
Forecasting” (MPF)—a framework designed to overcome the limitations of approaches that rely on a
single modeling technique. Traditional forecasting often assumes that the future is determined by a
single causal mechanism: demographic pressure, elite competition, or fiscal stress. MPF recognizes that
historical processes are driven by multiple interacting mechanisms, and that the relative importance of
each mechanism varies across cases and time periods.

The MPF framework integrates three methodological approaches: in-depth comparative case-studies, a
historical database of social collapse and recovery, and computational agent-based models that simulate
the micro-level interactions of individuals and groups, generating emergent macro-level patterns (Turchin
et al., 2018). Non-linear differential equations capture the feedback dynamics of structural-demographic
theory at the macro level, identifying equilibria and tipping points. Historical retrodiction tests the models
against past data that were not used in building the model, calibrating parameters and identifying the
range of outcomes that a given set of initial conditions can produce (Turchin et al., 2018).

The result is not a single predicted future but a series of probabilistic scenarios of social breakdown and
recovery, based on historical crises and outcomes—a branching structure in which each node represents
a decision point where human choices can divert the trajectory toward different outcomes (Turchin et
al., 2018). Turchin and his co-authors identified the United States as one of the societies to which the
framework would be applied, envisioning scenarios that ranged from gradual reform through constitutional
crisis to violent fragmentation. The goal was not to predict which scenario would occur but to identify
the structural conditions under which each became more likely, and the policy interventions that could
shift the probabilities.
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State Crisis Theory
In 2024, Tilman Hartley published an ambitious unification of five research traditions that had developed
in parallel: institutionalism, socio-ecological systems, demographic-structural theories, world-systems
approaches, and revolutions research. Hartley argued that each tradition captured a piece of the crisis
puzzle but that none was sufficient alone. Institutional theory explained why states failed to adapt; socio-
ecology explained why environmental shocks overwhelmed adaptive capacity; demographic-structural
theory explained why population pressure created explosive tensions; world-systems theory explained
how external economic dependencies constrained domestic policy; and revolution studies explained how
crises translated into regime change (Hartley, 2024).

Hartley’s “State Crisis Theory” proposed an integrated framework in which these five factors interacted
in complex, non-linear ways. The framework was not a simple causal chain but a systematic synthesis
of competing yet compatible hypotheses. Hartley emphasized a neglected distinction between crises that
occur under conditions of worsening scarcity and those that occur under conditions of sufficiency, because
different theories explain these two types of crises. Different theories give different importance to different
hypothesized factors, and the framework allows for a more comprehensive and multidimensional analysis
of state crisis by drawing together these five broad literatures (Hartley, 2024).

The value of the framework lay in its diagnostic utility. By mapping a society’s position across the
dimensions captured by the five research traditions, analysts could identify which factors were most
acute and which interventions were most likely to be effective. A society with strong institutions but
severe environmental stress might benefit from technological investment; a society with weak institutions
but favorable demographics might benefit from constitutional reform.

Crises Averted
Daniel Hoyer and colleagues’ 2025 article “Crises Averted” shifted the focus from prediction to prevention.
Rather than asking why states collapsed, they asked why some states survived crises that should have
destroyed them. The article spotlighted specific responses taken during periods of high societal risk in
cases that did not produce the most severe outcomes: early Republican Rome, mid-nineteenth-century
England and Russia, and the USA during the late twentieth to early twenty-first centuries. Nearly every
period of unrest was accompanied by a change in the political and/or economic system that directly
addressed underlying grievances. The most effective strategy was identifying structural pressures before
they reached critical intensity and implementing preventive measures while they were still politically
feasible. Reform could delay and sometimes prevent crisis, but it was not always sufficient—some societies
implemented reforms too late, or implemented the wrong reforms, or found that structural pressures had
already passed the point of no return (Hoyer et al., 2025).

The Methodological Wars
The forecasting agenda was not universally welcomed. In 2018, David Lempert published a critique titled
“Futurology Needs to Focus on Measurable Variables,” which accused cliodynamic forecasting of veering
toward pseudo-scientific approaches. Lempert argued that the field’s complex models produced outputs
that lacked objective verifiability and failed to yield testable predictive theories. He characterized much
cliodynamic work as a “tangled mess of variables or patterns of cycles that never really offer any testable
predictive theory” (Lempert, 2018). Variables, he insisted, should be clear, measurable, not subjective,
and not likely to be multi-collinear with dependent variables. Successful social scientists had perfected
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a scientific framework of analysis that included much better specification of variables and measurements
to eliminate subjectivity (Lempert, 2018).

Turchin’s response, “Holism versus Systems Analysis,” defended mathematical formalism as necessary
for capturing the non-linear feedbacks that characterized historical dynamics. A “naked” human mind,
unaided by mathematical formalism and computers, is a poor tool for uncovering dynamical processes
characterized by nonlinear feedbacks or for grasping such complex behaviors as mathematical chaos.
When confronting predictions with data, we encounter spurious causation, and we need statistical methods
supported by mathematical models to overcome such problems. Simple correlations between variables
could not capture the reciprocal causation that drove secular cycles: population growth caused elite
overproduction, which caused fiscal crisis, which caused state breakdown, which caused population decline,
which relieved the pressure that had caused the crisis. Only formal models could trace these feedback
loops and identify the conditions under which they amplified or dampened (Turchin, 2018).

The debate was not resolved; it represented a genuine methodological divide. Lempert wanted history to
be more like epidemiology—tracking measurable risk factors and testing interventions. Turchin wanted
history to be more like meteorology—modeling complex systems whose behavior emerged from the
interaction of multiple variables. Both approaches had strengths, and the journal published work from
both traditions, but the tension persisted. Whether they are ultimately complementary—Lempert’s
methods functioning best in periods of relative stability, Turchin’s capturing rapid transitions—remains
an open question for future research.

Institutional Rigidity

Ian Lustick and colleagues’ 2011 article “Institutional Rigidity and Evolutionary Theory: Trapped on a
Local Maximum” offered a conceptual framework that bridged the methodological divide. Drawing on
evolutionary theory, they argued that institutions often became trapped on “local maxima”—suboptimal
equilibria that were stable against small perturbations but vulnerable to large shocks. A stabilized set
of practices can evolve to, or become stuck on, one of many suboptimal local maxima that may exist in
the state space. In the authors’ checkerboard illustration, this occurs if an entity is not the highest peak,
but is surrounded by columns that are lower than the column it occupies—a rugged fitness landscape in
which hill-climbing leads to suboptimal peaks (Lustick et al., 2011).

The framework explained why reform was so difficult. Memos identifying pathologies and offering plans
for institutional change that entail high short-term costs in favor of long-term gains will tend to be
out-replicated, and effectively suppressed, by memos warning of immediate pain, discounting the future
heavily. Institutions that had evolved to solve past problems were not necessarily suited to present
conditions, but they resisted change because they benefited powerful actors and because the costs of
transition were borne immediately while the benefits were delayed. To escape a local maximum would
require some extraordinary event that exogenously relocates the entity to a position from which it could
hill-climb to the highest peak available in the state space—exogenous shocks, including the force majeure
associated with devastating shocks, were often necessary to dislodge institutions from local maxima
because only shocks could make the costs of staying in place exceed the costs of change (Lustick et al.,
2011).



58 CHAPTER 11: THE ART OF FORECASTING — AND ITS LIMITS (2018–2025)

The Pitfalls of Ancient Data
A final caution came from archaeologists. In 2019, Duncan Keenan-Jones and Mark Hebblewhite
published “The Pitfalls of Using Ancient Population, Army and Casualty Data without Expert
Curation.” They showed that many of the numbers used in cliodynamic models—Roman population
estimates, army strengths, battle casualties—were derived from ancient sources that suffered from
systematic biases designed to magnify the achievements of the historian’s own culture. Greco-Roman
war group size and casualty figures were not considered reliable due to systematic biases and exaggerations
and a lack of reliable primary documentary evidence. Some speculative and dependent data points had
been treated as independent, and there were inconsistencies and inflated figures in the datasets. Without
expert philological and archaeological curation, these numbers could produce spurious patterns that
misled quantitative analysis and skewed results (Keenan-Jones & Hebblewhite, 2019).

The article was not a rejection of quantitative history but a call for disciplinary collaboration. The result
has been that historical data on key social topics have been treated solely by social scientists, who have
often underappreciated the historical context of the data. These issues demonstrate the importance of
curation of such data by scholars focused on the relevant time periods and cultures. “Garbage in, gospel
out” was the risk: elegant mathematical models could produce convincing but false predictions if fed
unreliable data, hence the modern, real-world policy recommendations arising from these results. The
authors recommended that historians become actively involved in such research to bring their detailed
knowledge of historical context and source-critical considerations (Keenan-Jones & Hebblewhite, 2019).

The Forecasting Horizon
By 2025, cliodynamic forecasting had developed a mature but modest epistemology. It did not claim to
predict specific events at specific times. It claimed to identify structural vulnerabilities, to map the space
of possible futures, and to assess the relative effectiveness of different interventions. The goal was not
prophecy but preparation—using models to subject societies to simulated pressures and identify weak
points before real crises arrived.
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Chapter 12: Toward a Universal
History? The Next Frontier
(2025–2026)

The final chapter assesses where cliodynamics stands after fifteen years of the journal. The Polaris2025
release represents both a data milestone and a philosophical statement: history can be rendered
computationally tractable. Yet the field’s grand ambition—a new universal history—remains contested.
This chapter surveys the most ambitious theoretical proposals of the mid-2020s, the methodological
cautions that accompany them, and the open questions that will define the next decade of research.

The Computational Society

In 2025, David Wolpert and Kyle Harper proposed a radical reframing. Human societies, they argued,
could be understood as interacting computers. Each individual processed information; each institution
stored and transmitted it; and the evolution of social complexity was driven by a “compute-extract” loop
in which information processing enabled the extraction of energy and resources, which in turn funded
more sophisticated information processing. Empirical data show that this compute-extract loop is one of
the primary drivers of the long-term dynamics of human social systems (Wolpert & Harper, 2025).

The framework drew on Wolpert’s earlier work on the thermodynamics of computation. It suggested
that the limits of social complexity were not merely ecological or demographic but physical: there were
fundamental constraints on how much information a society could process given its energy budget, and
these constraints shaped the possible forms of political organization. The framework provides a natural
way to formalize both the energetic (thermodynamic) costs required by a society as it runs, and the
ways it can extract thermodynamic resources from the environment in order to pay for those costs—and
perhaps to grow with any left-over resources. A more complex society is not intrinsically “higher” or
“better,” but it is more complex, as objectively as one algorithm or computational problem can be more
complex than another, without any necessary moral hierarchy (Wolpert & Harper, 2025).

The implications were speculative but provocative. If societies were computers, then the study of history
was a branch of computer science, and the tools of algorithmic analysis—complexity theory, information
theory, machine learning—were the appropriate methods for understanding the past. The framework also
suggested a measure of social complexity: computational power per capita—the amount of information
processing available to the average individual—not as a normative measure of progress but as an objective
metric of complexity.
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Quantifying Toynbee
Jung Won Lee’s 2025 article offered a different kind of theoretical unification. Lee translated Arnold
Toynbee’s “Challenge–Response” theory into the language of Newtonian mechanics. Drawing on an
analogy with Newtonian mechanics, the study developed a mathematical framework for analyzing
civilizational dynamics via a logarithmic formulation of Toynbee’s Challenge–Response framework.
By defining quantifiable indicators of societal response (𝛼) and challenge (𝛽), the model constructs a
civilizational sustainability index S(t)=ln𝛼(t)−ln𝛽(t). The first, second, and third differences of S(t) are
interpreted as civilizational velocity, acceleration, and jerk, respectively, offering dynamic insights into
the non-linear changes of civilizational states (Lee, 2025).

The most innovative aspect of Lee’s model was its identification of “jerk”—the third derivative of position
with respect to time—as a sensitive indicator forecasting inflection points such as sudden policy shifts or
external shocks, thereby reflecting changes in the robustness of the civilizational system. Lee showed that
critical transitions within Roman civilization (100 BC – AD 100) could be identified through this method,
providing empirical support for Toynbee’s hypothesis that civilizations collapse when challenges are either
too weak or overwhelming. Critics of Toynbee himself had pointed out that he tended to selectively present
cases that fit his arguments while ignoring or arbitrarily interpreting contradictory evidence; Lee’s model
offers a novel quantitative method to analyze civilizational resilience and decay by capturing structural
transformations through mathematical dynamics, though acknowledging the limitations of quantitative
modeling in the humanities (Lee, 2025).

The Memoryless Empire
Stefano Ciliberti’s 2025 article “On the Life Cycle of Empires” applied survival analysis to a database of
imperial lifespans. The central finding was surprising: the distribution of empires’ lifetime is exponential
with a typical time-scale of 300 years. After introducing and computing a proxy measure for the
dimension of a large polity, Ciliberti interpreted the data by means of a simple dynamical model for
the empires’ evolution. As already pointed out by Arbesman and others, the exponential distribution has
the memoryless property, which says that the likelihood of the next event does not depend on any past
information. In Ciliberti’s case, it means that the probability of collapse of an empire does not depend
on its age: it can happen at every time, and having survived for long does not make a political entity
more stable. This is not very intuitive as one would expect a centuries-old empire to be more resilient
to exogenous perturbations or internal crisis, but this argument is flawed because an empire is far from
being an isolated system (Ciliberti, 2025).

This result contradicted the intuitive assumption that empires consolidate over time. It suggested instead
that empires were constantly exposed to a baseline risk of collapse—through succession crises, military
defeat, or internal rebellion—that did not diminish with age. The institutions that made empires durable
were not cumulative but continuously renewed; when the renewal failed, the empire collapsed regardless
of its historical pedigree. The resulting theory suggests that the behavior of a long-lived empire is
qualitatively different from a short-lived one: they all experience an initial expansion phase, but while
the former goes through a contraction period over the last 20% of its life, the latter stays essentially
unchanged after reaching its maximum size. In both cases, a sudden collapse occurs when the empire’s
size is still close to its own historical average (Ciliberti, 2025).

Ciliberti’s finding can be contrasted with the “secular cycle” refinement proposed by Sirag in 2012. Sirag’s
mapping suggested a regular shortening of the periods of these cycles over the full imperial cycle and
over the general course of human history. The durations of each integrative period within an imperial
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cycle form an arithmetic sequence, with each integrative period smaller by a constant after the first
two. Together, Ciliberti’s memoryless baseline and Sirag’s shortening integrative periods suggest that
imperial durability was not a function of institutional maturity but of institutional renewal—a process
that required continuous investment in legitimacy, military capacity, and administrative effectiveness
(Sirag, 2012).

Survivorship Bias

Tobias Wand’s 2024 article injected a methodological caution. Historical datasets such as Seshat, Wand
argued, were subject to potential sources of bias such as a survivorship bias favouring the inclusion of long-
lived over short-lived states. If a premodern state collapsed within the first few years after its foundation,
it may well have left so few artefacts behind that archaeologists have not been able to recover any traces
of its existence, thereby causing this state to be lost to time. Both mechanisms—lack of artifacts and
classification as uprisings rather than states—could be responsible for an undersampling of such states
and therefore reflect a survivorship bias in databanks like Seshat or Moros (Wand, 2024).

Wand proposed a Bayesian approach that explicitly modeled the missing data. By estimating the
probability of a given polity to actually be considered as a state and to be included in the datasets via a
Bayesian prior distribution, he showed that the apparent features in the observed longevity distribution
might be artifacts of data gathering rather than reflections of underlying resilience. Considering that a
long-lasting state did not only have more time to produce its own set of archaeological records, but also
to be mentioned in contemporary sources from other geographic areas, the observed correlation between
longevity and complexity might partly reflect record preservation rather than genuine institutional
robustness. Simple, short-lived polities were systematically underrepresented, making complex, long-lived
polities appear more typical than they were. Wand’s Bayesian correction produced a more pessimistic
picture: most polities were small and short-lived, and the large empires that dominated the historical
record were outliers rather than norms (Wand, 2024).

The implication for cliodynamics was significant. If the database was biased toward successful cases, then
theories derived from it would overestimate the probability of success and underestimate the fragility of
political order. On the contrary, the Bayesian approach highlights potential problems with the data
gathering as the source of features in the observed distribution.

New Frontiers

Against this backdrop of theoretical ambition and methodological caution, the journal’s contributors have
begun to explore new frontiers. In 2024, Daniel De Pinho Barreiros applied cognitive-dissonance theory
to international systems, arguing that when systems of international relations are crafted to maintain the
status quo between parties while simultaneously being founded on principles and institutions suggesting
solidarity and cooperation, human policymakers may experience marginal cognitive dissonance at an
unconscious level. Such cognitive dissonance, arising from these mixed signals, could incline policymakers
to pursue policies contravening the terms of the system. Barreiros suggested that policymakers engaged
in diplomatic initiatives such as the Concert of Europe (1814–1815), the Washington Naval Treaty (1922),
and the Nuclear Non-Proliferation Treaty were susceptible to this cognitive phenomenon on a regular basis.
A system that crystallized the status quo among powers encountered considerable challenges in being
cognitively reconciled within the framework of the archetype of peace; the conflict between unconscious
expectations arising from the activation of the archetype of peace and the actual evolution of relations
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probably increased the prevalence of emotional states that decisively shaped subsequent foreign policy
decisions undermining stability (Barreiros, 2024).

In 2026, Breslavsky and colleagues used differential equations and the Finite Element Method to model
the variation of population and towns growth in the territory of the Kyiv princes’ state in the 9th–11th
centuries. The modelling was based on historical and geographical data from individual parts of the
analysed territory, formulating the problem as a boundary-initial value problem in which normalized
population depended not only on time but also on spatial coordinates. Using the obtained population
distributions in time and by territory, the places of origin of towns were determined; a comparison of
the coordinates of such areas with the real coordinates of towns in the given historical period showed
satisfactory quality of modelling. The approach demonstrated that mathematical modelling of population
dynamics could be applied to medieval East Slavic state formation, though the article did not identify
boom-bust cycles analogous to those in Western agrarian societies (Breslavsky et al., 2026).

Perhaps the most suggestive new direction came from Fabio Gatti’s 2024 study of Renaissance merchant
letters. Gatti developed a holistic and quantitative approach exploiting digitization, an AI-based HTR
model, and automated text-analysis techniques to create a database allowing the classification and
quantification of the trade in which the Saminiati and Guasconi merchant bank of Florence was involved.
For each of 6,376 letters, this resulted in the identification of the addressee (446 merchants), their place of
residence (65 towns), and the traded goods (27 main goods). The approach developed arguably provides
a best-practice methodology for the quantitative treatment of medieval and early-modern merchant
letters and the use of the derived historical text as data. Gatti’s work pointed toward a future in
which cliodynamics incorporates not only structured databases like Seshat but unstructured textual
corpora—archives, newspapers, social media—that can be mined for quantitative patterns. The challenge
is immense: historical texts are noisy, biased, and linguistically variable. But the potential is equally vast:
a truly universal history would require not only data on politics and warfare but on the daily practices
of commerce, communication, and culture that constituted the fabric of past societies (Gatti, 2024).

The Cultural Gap

Walter Scheidel’s 2026 essay “Toward a New Universal History?” returned to the question that had
haunted the journal since its founding. Scheidel granted that the technical tools for universal history
were now available: unprecedented datasets and computational methods make systematic planetary
history possible. But he argued that the barrier remained cultural. It identifies a paradox: while
unprecedented datasets and computational methods now make systematic planetary history possible,
academic historians remain disengaged from complexity science approaches. Citation analysis documents
detachment rooted in methodological divides. This mutual isolation deprives historians of much-needed
theoretical frameworks and limits complexity science’s influence on historical scholarship. Meanwhile, it
may finally have become possible to develop a new form of “universal history” that draws on standardized
datasets and computational analysis. In order to succeed, this would require lowering the barriers to
engagement across fields—a process in which AI may have an important role to play (Scheidel, 2026).

Scheidel’s caution was well-taken. The journal’s first fifteen years had produced impressive technical
advances but limited intellectual integration. Historians continued to insist on the irreducible particularity
of human experience; complexity scientists continued to insist on the detectable regularity of human
aggregates. The viability of a multi-level approach depends on our ability to bridge the existing divergence
between academic cultures. Whether these communities can develop shared standards for evaluating
claims remains the central challenge for the next decade.
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An Open Equation
The book closes not with a conclusion but with a question that the journal itself has posed repeatedly,
if implicitly: What would a truly scientific history look like? The field’s founders dreamed of revealing
the laws of history; its practitioners have discovered something more modest: a set of methods for
identifying structural vulnerabilities, mapping possible futures, and assessing interventions. Whether
this constitutes “science” in the strict sense remains debated within the journal’s pages. What is clear
is that cliodynamics has produced not a finished theory but a research program—one that continues to
generate testable hypotheses, expandable databases, and refinable models. The Polaris2025 release is a
platform, not a destination. The equation remains open.
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Chapter 13: List of Abbreviations
and Acronyms

The following abbreviations and acronyms appear in this book. They are introduced at their first
occurrence in each chapter, with the full form given in parentheses. This list is provided for quick
reference.

Abbreviation Full Form

AI Artificial Intelligence
API Application Programming Interface
DEA Data Envelopment Analysis
DRB Data Review Board
DST Demographic-Structural Theory
EES Extended Evolutionary Synthesis
GDP Gross Domestic Product
GIS Geographic Information System
HTR Handwritten Text Recognition
MPF Multipath Forecasting
NGA Natural Geographic Area
PSI Political Stress Index
SCCS Standard Cross-Cultural Sample
SC Stakeholder Capitalism
SP Shareholder Primacy
SQL Structured Query Language

65



Author Statistics – Cliodynamics:
The Journal

Initial prompt for Kimi Code, because Beaver failed on this task: In my book I am
evaluating a complete journal, 198 articles. I am interested in the number of publications by
all authors, the number of publications as first or sole authors, the number of publications as
last authors (please do not double-count sole authors here), and the number of publications
as middle authors. Please create 4 tables (as Markdown); the last 3 tables must sum to the
1st table in total, and this summation must also hold for each individual author. You can
find the file with the publications in my Downloads folder: Cliodynamics- The Journal.csv.

Basis of evaluation: 198 articles Number of authors: 244 (after normalizing similar names)

Table 1: Total number of publications per author

Rank Author Publications

1 Turchin, Peter 32
2 Hoyer, Daniel 12
3 Korotayev, Andrey V 11
4 Whitehouse, Harvey 11
5 Goldstone, Jack A. 8
6 Bennett, James S. 7
7 Currie, Thomas E. 6
8 Feinman, Gary M. 5
9 Francois, Pieter 5
10 Wilson, David Sloan 5
11 Feeney, Kevin C. 4
12 Gavrilets, Sergey 4
13 Reddish, Jenny 4
14 Turner, Edward A. L. 4
15 Zinkina, Julia 4
16 Alexander, Michael Allen 3
17 Atran, Scott 3
18 François, Pieter 3
19 Hall, Thomas D 3
20 Holder, Samantha L 3

66
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Rank Author Publications

21 Johnson, Dominic D. P. 3
22 Levine, Jill 3
23 Manning, Joseph G. 3
24 Midttun, Atle 3
25 Richerson, Peter J. 3
26 Witoszek, Nina 3
27 Andreev, Alexey 2
28 Basava, Kiran 2
29 Christian, David 2
30 Cioni, Enrico 2
31 Coon, Carleton 2
32 Davis, Donagh 2
33 Duchesne, Ricardo 2
34 Gaddis, John L 2
35 Garcia, David 2
36 Gintis, Herbert 2
37 Griffin, Roger 2
38 Grinin, Leonid 2
39 Hochberg, Michael E 2
40 Hooper, Paul L. 2
41 Kradin, Nikolay 2
42 Krakauer, David C 2
43 Malkov, Artemy S 2
44 Morris, Ian 2
45 Mullins, Daniel 2
46 Nefedov, Sergey A. 2
47 Nugent, Selin 2
48 Pomeranz, Kenneth L 2
49 Scheidel, Walter 2
50 Sheikh, Hammad 2
51 Smith, Michael E. 2
52 Thayer, Bradley A 2
53 Thompson, William R 2
54 Thurner, Stefan 2
55 Waring, Timothy M. 2
56 Wilson, Alan 2
57 Altaweel, Mark 1
58 Anderson, David G 1
59 Anderson, Eugene N. 1
60 Andrieu, Baptiste 1
61 Apkarian, Jacob 1
62 Artzrouni, Marc 1
63 Baker, David C 1
64 Baldini, Ryan 1
65 Barfield, Thomas 1
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Rank Author Publications

66 Barreiros, Daniel De Pinho 1
67 Baudains, Peter 1
68 Baumard, Nicolas 1
69 Beckwith, Christopher I 1
70 Bednar, Jenna 1
71 Beheim, Bret A 1
72 Benam, Majid 1
73 Bilyuga, Stanislav 1
74 Blanton, Richard E 1
75 Blumstein, Daniel T. 1
76 Bogaard, Amy 1
77 Bozhevolnov, Justislav 1
78 Bradbury, Roger 1
79 Brennan, Rob 1
80 Breslavsky, Dmytro 1
81 Breslavsky, Ivan 1
82 Brizhinev, Dmitry 1
83 Brovarnyk, Oleksiy 1
84 Cardillo, Marcelo 1
85 Cesaretti, Rudolf 1
86 Chalstrey, Ed 1
87 Chase-Dunn, Christopher 1
88 Chaturvedi, Arindam 1
89 Ciliberti, Stefano 1
90 Colavizza, Giovanni 1
91 Collard, Mark 1
92 Collins, Christina 1
93 Collins, Randall 1
94 Coyle-McClung, Lisa 1
95 Davis, Richard 1
96 Del Rio-Chanona, Mari 1
97 Derluguian, Georgi 1
98 Didenko, Dmitry 1
99 Doebeli, Michael 1
100 Dunbar, R.I.M. 1
101 Easaw, Joshy 1
102 Edwards, Neil 1
103 Enquist, Magnus 1
104 Envall, Ida 1
105 Erwin, Douglas H 1
106 Fain, Egor 1
107 Fearon, James 1
108 Field, Scott 1
109 Finkel, Daniel N. 1
110 Flack, Jessica 1
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Rank Author Publications

111 Fletcher, Jesse B 1
112 Frost, Karl 1
113 Gabora, Liane 1
114 Galor, Oded 1
115 Gardner-O’Kearny, William 1
116 Gatti, Fabio 1
117 Gell-Mann, Murray 1
118 Geller, Armando 1
119 Ghirlanda, Stefano 1
120 Ghoshray, Atanu 1
121 Ginges, Jeremy 1
122 Giustozzi, Antonio 1
123 Gomez, Angel 1
124 Guo, Weisi 1
125 Hall, Mark E 1
126 Hamilton, Marcus J. 1
127 Hannah, Emma 1
128 Hanneman, Robert A 1
129 Harper, Kyle 1
130 Harpham, Geoffrey G 1
131 Hartley, Tilman 1
132 Hauser, Jakob 1
133 Hebblewhite, Mark 1
134 Henrich, Joe 1
135 Hessen, Dag Olav 1
136 Hetherington, James 1
137 Hewson, Martin 1
138 Holden, Phillip 1
139 Ilyin, Ilya 1
140 Ingram, Gordon 1
141 Isaksson, Sven 1
142 Jackson, Joshua Conrad 1
143 Jones, Douglas 1
144 Júlíusson, Árni Daníel 1
145 Keenan-Jones, Duncan 1
146 Khaltourina, Daria 1
147 Kobzeva, Svetlana 1
148 Kock, Ned 1
149 Kohler, Timothy A. 1
150 Kokko, Hanna 1
151 Konchakov, Roman 1
152 Kondor, Daniel 1
153 Kristinsson, Axel 1
154 Lanman, Jonathan 1
155 Laspa, Christina 1
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Rank Author Publications

156 Laspas, Alexander 1
157 Lawrence, Kirk 1
158 LePoire, David John 1
159 Lee, Jung Won 1
160 Lempert, David 1
161 Levitt, Malcolm Stanley 1
162 Lindenfors, Patrik 1
163 Livni, Joseph 1
164 Lustick, Ian S 1
165 Lyall, Nicholas 1
166 Madge, Jim 1
167 Malkov, Sergey 1
168 Manning, Joe 1
169 Marciniak, Arkadiusz 1
170 Markov, Alexander 1
171 Mathew, Sarah 1
172 Mazzeo, Elisabetta 1
173 McLaughlin, Rowan 1
174 McNeill, John R 1
175 Meshcherina, Kira 1
176 Miton, Helena 1
177 Moreno Garcia, Juan Carlos 1
178 Morin, Olivier 1
179 Muscio, Hernán Juan 1
180 Musieva, Jameelah 1
181 Myrum Næss, Knut 1
182 Nettle, Daniel 1
183 Næss, Knut Myrum 1
184 Obeid, Nadine 1
185 Ortmans, Oscar 1
186 Oyebamiji, Oluwole K 1
187 Palmer, Erika 1
188 Palmisano, Alessio 1
189 Papoušek, Dalibor 1
190 Pasek, Zbigniew 1
191 Peregrine, Peter 1
192 Peruzzo, Matilda 1
193 Petrie, Cameron 1
194 Pomerantz, Kenneth 1
195 Popov, Vladimir 1
196 Pospíšil, Zdeněk 1
197 Poulshock, Michael 1
198 Prochownik, Karolina 1
199 Puleston, Cedric O. 1
200 Reeve, Zoey 1
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Rank Author Publications

201 Roberts, Anthony 1
202 Roehner, Bertrand 1
203 Roman, Sabin 1
204 Rozov, Nikolai 1
205 Sagarin, Raphael 1
206 Sakuwa, Kentaro 1
207 Salerno, Nicolas 1
208 Saliba, George 1
209 Scott, Bruce 1
210 Scupin, Raymond 1
211 Sear, Rebecca 1
212 Shevsky, Dmitry 1
213 Sirag, Jr., David J 1
214 Slingerland, Edward 1
215 Smaldino, Paul E. 1
216 Smith, Cameron M. 1
217 Soler, Montserrat 1
218 Sosis, Richard 1
219 Spier, Fred 1
220 Stachowiak, Tomasz 1
221 Swan, William 1
222 Szulga, Radek Szymon 1
223 Thorpe, Chelsea 1
224 Toft, Monica Duffy 1
225 Tsirel, Sergey V 1
226 Varga, Janos Zoltan 1
227 Vaskin, Ilya 1
228 Ventura, Raffaele Alberto 1
229 Vermeij, Geerat J 1
230 Vidal, Olivier 1
231 Visnjic, Jack 1
232 Wand, Tobias 1
233 West, Geoffrey B 1
234 Wiessner, Polly 1
235 Williams, Alice 1
236 Wilson, Lydia 1
237 Wiltshire, Sal 1
238 Winterhalder, Bruce P. 1
239 Wolpert, David 1
240 Zamazalová, Silvie 1
241 Zeng, An 1
242 Zhdanov, Andrew 1
243 Zlodeev, Denis 1
244 Zsambok, Jakob 1

Sum 403
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Table 1: Total number of publications
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Figure 1: Table 1: Total number of publications per author

Curve fit: The distribution approximately follows a power law with exponent alpha =
1.62 (R² = 0.764), meaning the number of authors with n publications decreases roughly
proportionally to n^{-1.62} (Lotka’s law).

Table 2: Publications as first or sole author

Rank Author Publications

1 Turchin, Peter 25
2 Goldstone, Jack A. 6
3 Hoyer, Daniel 6
4 Feinman, Gary M. 5
5 Korotayev, Andrey V 5
6 Currie, Thomas E. 4
7 Alexander, Michael Allen 3
8 Hall, Thomas D 3
9 Richerson, Peter J. 3
10 Whitehouse, Harvey 3
11 Wilson, David Sloan 3
12 Bennett, James S. 2
13 Christian, David 2
14 Duchesne, Ricardo 2
15 Grinin, Leonid 2
16 Kradin, Nikolay 2
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Rank Author Publications

17 Krakauer, David C 2
18 Manning, Joseph G. 2
19 Morris, Ian 2
20 Nefedov, Sergey A. 2
21 Scheidel, Walter 2
22 Smith, Michael E. 2
23 Thompson, William R 2
24 Turner, Edward A. L. 2
25 Waring, Timothy M. 2
26 Anderson, Eugene N. 1
27 Artzrouni, Marc 1
28 Atran, Scott 1
29 Baker, David C 1
30 Barfield, Thomas 1
31 Barreiros, Daniel De Pinho 1
32 Basava, Kiran 1
33 Baudains, Peter 1
34 Beckwith, Christopher I 1
35 Bednar, Jenna 1
36 Beheim, Bret A 1
37 Blanton, Richard E 1
38 Blumstein, Daniel T. 1
39 Breslavsky, Dmytro 1
40 Chaturvedi, Arindam 1
41 Ciliberti, Stefano 1
42 Collins, Christina 1
43 Collins, Randall 1
44 Coon, Carleton 1
45 Davis, Donagh 1
46 Derluguian, Georgi 1
47 Dunbar, R.I.M. 1
48 Easaw, Joshy 1
49 Erwin, Douglas H 1
50 Fain, Egor 1
51 Fletcher, Jesse B 1
52 François, Pieter 1
53 Frost, Karl 1
54 Gaddis, John L 1
55 Galor, Oded 1
56 Gatti, Fabio 1
57 Gavrilets, Sergey 1
58 Gell-Mann, Murray 1
59 Ghirlanda, Stefano 1
60 Gintis, Herbert 1
61 Giustozzi, Antonio 1
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Rank Author Publications

62 Hall, Mark E 1
63 Harpham, Geoffrey G 1
64 Hartley, Tilman 1
65 Hewson, Martin 1
66 Hooper, Paul L. 1
67 Ingram, Gordon 1
68 Jackson, Joshua Conrad 1
69 Johnson, Dominic D. P. 1
70 Jones, Douglas 1
71 Keenan-Jones, Duncan 1
72 Kock, Ned 1
73 Kohler, Timothy A. 1
74 Kristinsson, Axel 1
75 Lanman, Jonathan 1
76 Laspa, Christina 1
77 LePoire, David John 1
78 Lee, Jung Won 1
79 Lempert, David 1
80 Levine, Jill 1
81 Levitt, Malcolm Stanley 1
82 Lindenfors, Patrik 1
83 Livni, Joseph 1
84 Lustick, Ian S 1
85 Lyall, Nicholas 1
86 Madge, Jim 1
87 Malkov, Artemy S 1
88 Mathew, Sarah 1
89 McLaughlin, Rowan 1
90 McNeill, John R 1
91 Mullins, Daniel 1
92 Muscio, Hernán Juan 1
93 Nugent, Selin 1
94 Ortmans, Oscar 1
95 Papoušek, Dalibor 1
96 Pomerantz, Kenneth 1
97 Pomeranz, Kenneth L 1
98 Popov, Vladimir 1
99 Poulshock, Michael 1
100 Reeve, Zoey 1
101 Roman, Sabin 1
102 Rozov, Nikolai 1
103 Salerno, Nicolas 1
104 Saliba, George 1
105 Scott, Bruce 1
106 Scupin, Raymond 1
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Rank Author Publications

107 Sheikh, Hammad 1
108 Shevsky, Dmitry 1
109 Sirag, Jr., David J 1
110 Smaldino, Paul E. 1
111 Smith, Cameron M. 1
112 Soler, Montserrat 1
113 Spier, Fred 1
114 Stachowiak, Tomasz 1
115 Swan, William 1
116 Szulga, Radek Szymon 1
117 Tsirel, Sergey V 1
118 Varga, Janos Zoltan 1
119 Ventura, Raffaele Alberto 1
120 Vermeij, Geerat J 1
121 Visnjic, Jack 1
122 Wand, Tobias 1
123 West, Geoffrey B 1
124 Wiessner, Polly 1
125 Winterhalder, Bruce P. 1
126 Witoszek, Nina 1
127 Wolpert, David 1
128 Zeng, An 1
129 Zinkina, Julia 1

Sum 198

Curve fit: The distribution approximately follows a power law with exponent alpha =
1.39 (R² = 0.691), meaning the number of authors with n publications decreases roughly
proportionally to n^{-1.39} (Lotka’s law).

Table 3: Publications as last author (excluding sole authors)

Rank Author Publications

1 Turchin, Peter 5
2 Whitehouse, Harvey 4
3 Korotayev, Andrey V 3
4 Andreev, Alexey 2
5 Gavrilets, Sergey 2
6 Wilson, Alan 2
7 Andrieu, Baptiste 1
8 Baldini, Ryan 1
9 Bradbury, Roger 1
10 Breslavsky, Ivan 1
11 Cardillo, Marcelo 1
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Rank Author Publications

12 Collard, Mark 1
13 Coyle-McClung, Lisa 1
14 Davis, Richard 1
15 Didenko, Dmitry 1
16 Enquist, Magnus 1
17 Feeney, Kevin C. 1
18 Flack, Jessica 1
19 Gardner-O’Kearny, William 1
20 Geller, Armando 1
21 Ghoshray, Atanu 1
22 Gintis, Herbert 1
23 Goldstone, Jack A. 1
24 Gomez, Angel 1
25 Hanneman, Robert A 1
26 Harper, Kyle 1
27 Hebblewhite, Mark 1
28 Henrich, Joe 1
29 Hessen, Dag Olav 1
30 Hochberg, Michael E 1
31 Ilyin, Ilya 1
32 Johnson, Dominic D. P. 1
33 Júlíusson, Árni Daníel 1
34 Laspas, Alexander 1
35 Malkov, Sergey 1
36 Midttun, Atle 1
37 Musieva, Jameelah 1
38 Palmer, Erika 1
39 Pasek, Zbigniew 1
40 Pomeranz, Kenneth L 1
41 Pospíšil, Zdeněk 1
42 Prochownik, Karolina 1
43 Puleston, Cedric O. 1
44 Roehner, Bertrand 1
45 Sakuwa, Kentaro 1
46 Thayer, Bradley A 1
47 Toft, Monica Duffy 1
48 Turner, Edward A. L. 1
49 Williams, Alice 1
50 Wilson, David Sloan 1
51 Zhdanov, Andrew 1
52 Zlodeev, Denis 1

Sum 64

Curve fit: The distribution approximately follows a power law with exponent alpha =
2.45 (R² = 0.880), meaning the number of authors with n publications decreases roughly
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Figure 2: Table 2: Publications as first or sole author

Table 3: Last author
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Figure 3: Table 3: Publications as last author (excluding sole authors)
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proportionally to n^{-2.45} (Lotka’s law).

Table 4: Publications as middle author

Rank Author Publications

1 Hoyer, Daniel 6
2 Bennett, James S. 5
3 Francois, Pieter 5
4 Reddish, Jenny 4
5 Whitehouse, Harvey 4
6 Feeney, Kevin C. 3
7 Holder, Samantha L 3
8 Korotayev, Andrey V 3
9 Zinkina, Julia 3
10 Atran, Scott 2
11 Cioni, Enrico 2
12 Currie, Thomas E. 2
13 François, Pieter 2
14 Garcia, David 2
15 Griffin, Roger 2
16 Levine, Jill 2
17 Midttun, Atle 2
18 Thurner, Stefan 2
19 Turchin, Peter 2
20 Witoszek, Nina 2
21 Altaweel, Mark 1
22 Anderson, David G 1
23 Apkarian, Jacob 1
24 Basava, Kiran 1
25 Baumard, Nicolas 1
26 Benam, Majid 1
27 Bilyuga, Stanislav 1
28 Bogaard, Amy 1
29 Bozhevolnov, Justislav 1
30 Brennan, Rob 1
31 Brizhinev, Dmitry 1
32 Brovarnyk, Oleksiy 1
33 Cesaretti, Rudolf 1
34 Chalstrey, Ed 1
35 Chase-Dunn, Christopher 1
36 Colavizza, Giovanni 1
37 Coon, Carleton 1
38 Davis, Donagh 1
39 Del Rio-Chanona, Mari 1
40 Doebeli, Michael 1
41 Edwards, Neil 1
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Rank Author Publications

42 Envall, Ida 1
43 Fearon, James 1
44 Field, Scott 1
45 Finkel, Daniel N. 1
46 Gabora, Liane 1
47 Gaddis, John L 1
48 Gavrilets, Sergey 1
49 Ginges, Jeremy 1
50 Goldstone, Jack A. 1
51 Guo, Weisi 1
52 Hamilton, Marcus J. 1
53 Hannah, Emma 1
54 Hauser, Jakob 1
55 Hetherington, James 1
56 Hochberg, Michael E 1
57 Holden, Phillip 1
58 Hooper, Paul L. 1
59 Isaksson, Sven 1
60 Johnson, Dominic D. P. 1
61 Khaltourina, Daria 1
62 Kobzeva, Svetlana 1
63 Kokko, Hanna 1
64 Konchakov, Roman 1
65 Kondor, Daniel 1
66 Lawrence, Kirk 1
67 Malkov, Artemy S 1
68 Manning, Joe 1
69 Manning, Joseph G. 1
70 Marciniak, Arkadiusz 1
71 Markov, Alexander 1
72 Mazzeo, Elisabetta 1
73 Meshcherina, Kira 1
74 Miton, Helena 1
75 Moreno Garcia, Juan Carlos 1
76 Morin, Olivier 1
77 Mullins, Daniel 1
78 Myrum Næss, Knut 1
79 Nettle, Daniel 1
80 Nugent, Selin 1
81 Næss, Knut Myrum 1
82 Obeid, Nadine 1
83 Oyebamiji, Oluwole K 1
84 Palmisano, Alessio 1
85 Peregrine, Peter 1
86 Peruzzo, Matilda 1
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Rank Author Publications

87 Petrie, Cameron 1
88 Roberts, Anthony 1
89 Sagarin, Raphael 1
90 Sear, Rebecca 1
91 Sheikh, Hammad 1
92 Slingerland, Edward 1
93 Sosis, Richard 1
94 Thayer, Bradley A 1
95 Thorpe, Chelsea 1
96 Turner, Edward A. L. 1
97 Vaskin, Ilya 1
98 Vidal, Olivier 1
99 Wilson, David Sloan 1
100 Wilson, Lydia 1
101 Wiltshire, Sal 1
102 Zamazalová, Silvie 1
103 Zsambok, Jakob 1

Sum 141

Table 4: Middle author
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Figure 4: Table 4: Publications as middle author

Curve fit: The distribution approximately follows a power law with exponent alpha =
2.39 (R² = 0.980), meaning the number of authors with n publications decreases roughly
proportionally to n^{-2.39} (Lotka’s law).
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Validation

Check Result

Individual check All authors: Tab. 2 + 3 + 4 = Tab. 1
Total sum 403 = 403

Merged Names

Original Canonical Name

Alexander, Michael A. Alexander, Michael Allen
Bennett, James Bennett, James S.
Currie, Thomas Currie, Thomas E.
Currie, Thomas E Currie, Thomas E.
Feeney, Kevin Feeney, Kevin C.
Feeney, Kevin C Feeney, Kevin C.
Feinman, Gary Feinman, Gary M.
Goldstone, Jack Goldstone, Jack A.
Goldstone, Jack A Goldstone, Jack A.
Hochberg, Michael Hochberg, Michael E
Holder, Samantha Holder, Samantha L
Hooper, Paul Hooper, Paul L.
Johnson, Dominic Johnson, Dominic D. P.
Korotayev, Andrey Korotayev, Andrey V
Krakauer, David Krakauer, David C
Malkov, Artemy Malkov, Artemy S
Manning, Joseph Manning, Joseph G.
Manning, Joseph G Manning, Joseph G.
Nefedov, Sergey Nefedov, Sergey A.
Richerson, Peter Richerson, Peter J.
Richerson, Peter J Richerson, Peter J.
Thayer, Bradley Thayer, Bradley A
Turner, Edward A L Turner, Edward A. L.
Turner, Edward A.L. Turner, Edward A. L.

What is Lotka’s Law?
Lotka’s law (named after bibliometrician Alfred J. Lotka, 1926) describes an empirical regularity in
scientific productivity: the number of researchers who have published n papers decreases approximately
proportionally to 1/n^alpha. The exponent alpha is typically around 2. This means: there are many
authors with only one publication, significantly fewer with two, even fewer with three – and only a few
‘high producers’ with many publications. Mathematically, this is a power law, which appears in many
bibliometric, social, and economic contexts.



Technical Appendix: Reproducing
the Build

This appendix documents the toolchain, file layout, and commands used to turn the exported Markdown
chapter files into the PDF and EPUB editions of this book. It is provided so that readers, reviewers, or
future collaborators can reproduce the build on a comparable Linux system.

A word on the source files first: the Markdown chapter files are exports from Zotero for Windows.
Each chapter was drafted as a structured note by the Zotero research assistant Beaver and then exported
as a separate Markdown file. The build pipeline described here turns those Beaver-written notes into the
finished book.

Build Environment
The PDF and EPUB files were generated inside a virtual machine running Linux Mint 22.3 (Zena)
on VMware Workstation Pro. The VM was configured with only 8 GB of RAM and 2 processor
cores, which shows that the toolchain is lightweight: it does not require a powerful workstation or a
large amount of memory.

The following core tools were installed:

Tool Version Purpose

Pandoc 3.1.3 Converts Markdown to PDF (via
LaTeX) and EPUB; runs the CSL
citation processor

XeLaTeX 3.141592653-2.6-0.999995 (TeX Live
2023/Debian)

Typesets the PDF output

Python 3.12.3 Pre-processes chapter files and
post-processes the EPUB

Perl 5.38.2 Removes stray Unicode
directional-isolate characters

Git 2.43.0 Version control

Installing the Dependencies on a Debian/Ubuntu/Mint System

A minimal installation command would be:

sudo apt update
sudo apt install pandoc texlive-xetex texlive-latex-recommended \

82
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texlive-latex-extra texlive-fonts-recommended \
python3 perl git

If you intend to modify the Citation Style Language (CSL) file or the Lua filters, a text editor of your
choice (for example, VS Code, Vim, or Kate) is sufficient.

Project Memory and Version Control
After installing Kimi Code (CLI), two additional pieces of project scaffolding were added so that the
assistant can resume work consistently across sessions:

• Git repository. A local Git repository was initialised in the 2nd-edition directory. Every significant
change—new chapters, build-script updates, filter additions, and this appendix—is committed, so
the history of the project is preserved and can be inspected with git log.

• Agent memory files (AGENTS.md). Two AGENTS.md files were created:
– /home/ml/Dokumente/Cliodynamics, die Buchdateien/AGENTS.md for the 1st edition
– /home/ml/Dokumente/Cliodynamics, die Buchdateien, 2. Aufl./AGENTS.md for the 2nd

edition

These files are loaded automatically by Kimi Code whenever a session starts in the corresponding directory.
They tell the assistant which edition it is working on, where the German translations belong, which files
must not be overwritten, and which build commands to use. They also point to the two documents the
assistant is expected to consult and keep current:

• MEMORY.md – the technical overview of the build system
• WORKLOG.md – the running log of changes, user feedback, and open items

In other words, AGENTS.md is the entry point; MEMORY.md and WORKLOG.md are the living documents that
record how and why the build has evolved.

Repository Layout
The working directory contains the exported Markdown files plus the build infrastructure. Only the files
needed for a clean rebuild are listed here; generated PDF/EPUB files are excluded from version control
via .gitignore.

Imprint-2A-F9JD5FPK.md Front matter (title page, colophon, table of contents hook).
Introduction-2A--The-Wager-on-History-3EPSEY9E.md Introduction chapter.
Chapter-1-2A--...md through Chapter-12-2A--...md Main chapters in reading order.
Chapter-13-2A--List-of-Abbreviations-and-Acronyms-59RV4G78.md List of abbreviations.
Autorenstatistik_Cliodynamics.md Author-statistics appendix.
*.md.de.md Corresponding German translations of the files above.
Cliodynamics- The Journal.bib BibTeX database with all references.
apa.csl APA 7th-edition Citation Style Language (CSL) file; tells Pandoc how to format citations and

the bibliography.
header_2A.tex / header_2A_de.tex LaTeX preamble for the English / German PDF.
section-bibliographies.lua Pandoc Lua filter: produces one bibliography per chapter.
citation-backlinks.lua Pandoc Lua filter: adds clickable links from citations to references and back.
unlisted.lua Pandoc Lua filter: suppresses reference-section headers from the table of contents.
build_2A.sh English build script.
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build_2A_de.sh German build script.
Titelbild-Seshat.png Cover image used on the title page and in the EPUB.
hist_*.svg Histogram figures embedded in some chapters.

What the Build Scripts Do
Both build_2A.sh and build_2A_de.sh follow the same pipeline:

1. Unicode cleanup. A Perl one-liner strips left-to-right and right-to-left isolate characters (U+2068,
U+2069) that sometimes arrive with exported Markdown.

2. Pre-processing (Python). The scripts read each source file, remove duplicate or machine-
generated headings (for example, the short Chapter X-2A: line that precedes the full chapter title),
strip Zotero/Beaver editor notes, and write cleaned temporary files to /tmp/book_build_2a/ or
/tmp/book_build_2a_de/.

3. PDF generation (Pandoc + XeLaTeX). Pandoc converts the cleaned Markdown files into
a single LaTeX document and calls XeLaTeX. Options include --top-level-division=chapter,
--pdf-engine=xelatex, the appropriate header_*.tex, and the Lua filters.

4. EPUB generation (Pandoc). Pandoc produces an EPUB with --toc, the cover image, and the
same citation filters.

5. EPUB post-processing (Python). The EPUB is unpacked, the title page is patched to include
the cover image, the navigation document and content manifest are adjusted so that the table of
contents appears correctly in EPUB readers, and the archive is repacked.

Running the Build
From the project root, make the scripts executable (once) and run them:

cd "/path/to/Cliodynamics, die Buchdateien, 2. Aufl."
chmod +x build_2A.sh build_2A_de.sh
./build_2A.sh # English PDF + EPUB
./build_2A_de.sh # German PDF + EPUB

Successful output ends with:

EPUB patched.
All done.

The generated files are:

• Cliodynamics-Buch-2A.pdf / Cliodynamics-Buch-2A.epub (English)
• Cliodynamics-Buch-2A-de.pdf / Cliodynamics-Buch-2A-de.epub (German)

Key Pandoc and LaTeX Settings

Citation Processing

References are stored in Cliodynamics- The Journal.bib and formatted with apa.csl. The build does
not call Pandoc’s citeproc directly on the command line; instead, section-bibliographies.lua invokes
citeproc() once per chapter so that each chapter receives its own reference list.

To enable clickable citation-to-reference links, the metadata field link-citations is set to true:
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--metadata=link-citations:true

The additional citation-backlinks.lua filter then adds return links (↑1, ↑2, …) from each bibliography
entry back to the places where it is cited within the same chapter.

LaTeX Preamble

header_2A.tex and header_2A_de.tex contain:

• geometry and graphicx for page layout and images
• A custom \maketitle redefinition that places the cover image on the title page
• setspace for one-and-a-half line spacing
• newunicodechar definitions for Greek letters such as 𝛼 and 𝛽

EPUB Patching

Pandoc’s default EPUB navigation places the book title as the first “chapter”, which is undesirable. The
Python post-processor:

• removes the auto-generated title entry from nav.xhtml
• inserts a link to the title page and a separate “Contents” link
• creates a dedicated toc.xhtml document
• removes nav and standalone cover pages from the linear reading order in content.opf

AI Assistance and Model Versions
The software-side work on this edition—writing and debugging the build scripts, the Lua filters, the
LaTeX preambles, the EPUB post-processor, and this technical appendix—was carried out by Kimi
k2.7-code in the current installation. The current setup therefore differs from the initial installation
in that the final build engineering, file consolidation, and technical documentation were produced with
Kimi k2.7-code rather than the model used at the very beginning of the project.

The machine translation of the main chapters from English into German (the *.md.de.md files) was
performed with Kimi 2.6, because that model produced a more idiomatic German prose style for the
body text. All subsequent editing, consistency checks, and build integration of those translations were
again handled by Kimi k2.7-code.

In other words: the translation of the chapters is Kimi 2.6 output; the toolchain that turns those
Markdown files into PDF and EPUB is Kimi k2.7-code output.

Notes and Limitations
• The build relies on the exact filenames hard-coded in build_2A.sh and build_2A_de.sh. If you

add, remove, or rename chapters, update both the files list and the PDF_FILES array in the
corresponding script.

• Temporary files are written to /tmp/book_build_2a/ and /tmp/epub_patch_2a/ (and their _de
counterparts). They are overwritten on each run and are not cleaned up automatically.

• The original back-link symbol (leftwards arrow with hook, U+21A9) is not available in the default
Latin Modern font used by XeLaTeX, so the return-link symbol was changed to ↑, which renders
without warnings in both PDF and EPUB.
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• For the German build, source files ending in .md.de.md are used; the PDF and EPUB metadata
(title, language, TOC title, reference-section title) are set to German.

Reproducibility Checklist
1. Install Pandoc, XeLaTeX, Python 3, Perl, and Git.
2. Clone or copy the project directory, keeping the relative paths intact.
3. Verify that Cliodynamics- The Journal.bib, apa.csl, Titelbild-Seshat.png, and the Lua

filters are present.
4. Run ./build_2A.sh and ./build_2A_de.sh.
5. Compare the generated file sizes and page counts with the values recorded in WORKLOG.md.

If any step fails, consult Pandoc’s error output first: most problems stem from missing LaTeX packages,
malformed citations, or moved Markdown files.
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