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This book is dedicated to
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PREFACE
INTRODUCTION
SUMMARY

If today, thinking it over calmly, we wonder
why Europe went to war in 1914, there is no
sensible reason to be found, nor even any real
occasion for the war. There were no ideas
involved, it was not merely about drawing
minor borderlines; I can explain it only,
thinking of that excess of power, by seeing it as
a tragic consequence of the internal dynamism
that had built up during those forty years of
peace, and now demanded release.
Stefan Zweig, The World of Yesterday, 1942
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 PREFACE

Preface
This book, 2020: Warning contains a study with the title: Social integration
and expansion in anarchistic systems: How connectivity and our urge to survive
determine and shape the war dynamics and the development of the System we live
in. The study consists of six parts: Part I ‘Theory’, Part II ‘Perspectives’, Part
III ‘Statements’, Part IV ‘Assessment and Prediction’, Part V ‘Confrontation’
and Part VI ‘Theories, Terms and Definitions’.
In this preface, I discuss several main findings of the study, and this
preface serves as a bridge to the actual scientific study.
The main results of this study
The conclusions of this study are very straightforward: the system we
live in obeys physical laws and is highly deterministic in nature. The system
produced – and still produces – two types of wars: systemic and non-systemic
wars. Systemic wars qualify as ‘world wars’ and ‘rebalance’ the system,
whereas non-systemic wars are normally smaller in size and only have
limited effects. By means of wars the system releases tensions, that can
be understood as free energy that must be put to work, in order to comply
with physical laws. This study shows that systemic wars are periodically
necessary in anarchistic systems to rebalance relationships among states
and to implement upgraded international orders that provide – at least temporarily – relative stability and allow for further (e.g., population) growth.
The system started producing regularities in its war dynamics around
1495, when Europe – the continent that would become the core of the system
– became sufficiently connected.
From 1495-1945, the system developed a first so-called self-organized
finite-time singularity dynamic that ultimately resulted in a phase transition
through the fourth systemic war (the Second World War, 1939-1945). The
Second World War (the fourth systemic war) marks the end, and the start
of respectively the first and second finite-time singularity dynamic.
The system resumed non-systemic war dynamics following the Second
World War. When in 1989 the Cold War ended, the system resumed so-called
‘chaotic’ war dynamics. The chaotic nature of non-systemic war dynamics
explains why these wars are highly unpredictable in many aspects, e.g., timing
and duration, despite their deterministic nature. This study shows that the
second singularity dynamic will likely also consist of four accelerating cycles.
Based on extensive data analysis and new insights into the workings of
complex systems and networks, this study predicts that the system we live
in will produce a next systemic war – that is a world war – around 2020. The
study shows that the international system is currently ‘charging’ for a next
systemic war. Systemic wars are instrumental in rebalancing the system
and in producing relatively stable periods that allow for collective survival
and (e.g., population) growth.
The charging of the system – the accumulation of tensions – can be
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 PREFACE

observed and felt in the system. The number of unresolved issues grows,
and unresolved issues and tensions currently accumulate in the system.
These tensions can be understood as free energy. Physical laws dictate that
free energy will periodically be put to work by means of systemic war, to
implement an upgraded order that again allows for a lower energy state
(relative stability) of the system.
In this study, I provide overwhelming evidence for these far-reaching
statements and also proof that the system in which we live is a highly deterministic and predictive system. We are integral parts of this system, that
produces war dynamics through our collective/shared efforts to survive
in an anarchistic system that is organized into sovereign states. This study
shows that humankind’s urge to survive in anarchistic systems and increasing connectivity (population growth) result in ‘free energy’ – tensions – that
in fact drives the war dynamics and develops the system. This study also
suggests, that as a consequence of the increasing connectivity of the system, systemic wars will become increasingly severe, and as a consequence
potentially cause irreparable damage not only to humankind and its social
structures but also to our climate.
The war dynamics of the system are however not without purpose. The
finite-time singularity dynamics are instrumental in a process of social
integration and expansion in the system and facilitated population growth
in Europe from 83 million people in 1495 to 544 million people in 1945.
The regularities I discuss in this study raise the question why these regularities were not discovered in an earlier stage, given the extensive efforts
of historians to that end. The reasons that the regularities in war dynamics
and the development of the system were not discovered at an earlier stage
are simple: historians and social scientists typically focused on the short
term or isolated incidents and developments. The regularities that are presented in this study can only be identified from a long-term perspective and
furthermore require the use of recent insight into the workings of complex
systems and networks. The fact that ‘smaller’ wars (non-systemic wars) had
become increasingly sparse during the 19th and 20th centuries and that the
First and Second World Wars (both systemic wars) were wrongly viewed as
abnormalities has put us, including historians and other scientists, on the
wrong track.
The fact that smaller wars (non-systemic wars during relatively stable
periods) have become increasingly sparse during the period 1495-1945 is an
effect that can be attributed to the increasing connectivity of the system.
This increasing connectivity gradually suppressed smaller wars and simultaneously forced the system to release tensions through increasingly severe
and frequent systemic wars.
Furthermore, a ‘distortion’ of the non-systemic war dynamics of the system during the period 1657-1763 contributed to the inability of historians to
identify regularities in war dynamics. These distortions can now be identified
and also be explained by using insights into the workings of physical systems.
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The study is the outcome of a journey
The study that I present in this book is based on a combination of personal experience i.e., participation in war (Sarajevo, 1995) as part of the Rapid
Reaction Force of the United Nations, and a long-term stay in a country
(Java, Indonesia) with a different culture – and extensive study of both war
dynamics and the development of the system in which we live.
The experience of war and its effects, and the first-hand observation
of humankind’s ability to inflict massive destruction and suffering, made
me even more aware that we must not and cannot accept such destructive
dynamics and behavior from the human and ethical points of view. Moreover, these dynamics cannot be accepted from a very practical perspective;
because of (systemic) war’s increasing severity and the unavoidable use of
nuclear weapons, war will eventually destroy us.
I refuse to accept living in and being part of a system that dictates and
ultimately destroys our future because it forces increasingly destructive
wars upon us. I do not want my own children, Mike, Timo and Lisa – or other
children in our world – to be confronted with war. We are obligated to stop
these dynamics and to work cooperatively on a shared future.
Approximately twenty years ago, I became increasingly intrigued by
whether the international system qualifies as a complex system that produces self-organized dynamics and structures that show regularities, that
then can be used to predict war dynamics and obtain better control of these
dynamics. This interest resulted in a Ph.D. thesis (2006) whose outcome was
promising but still inconclusive.
The main conclusions of this initial research were that the international
system (1) shows the characteristics of a so-called self-organized critical
system, (2) develops as a punctuated equilibrium dynamic, (3) periodically
experiences fundamental changes, (4) becomes increasingly stable over time,
and (5) is normally chaotic in nature. These initial assumptions (conclusions)
turned out to be quite accurate but not complete, which this study shows.
In the following years, I continued to study war and the development of
the system. Several years ago, I committed myself again to research, which
resulted in this study/report.
Two factors made it possible to make the discoveries that I present and
discuss in this study. The first factor is that new insight into the workings
of complex systems and networks can also be applied to the dynamics and
development of the system. The second and most important factor was my
long-term stay on the island of Java, Indonesia, in close contact with local
people and communities.
This stay allowed me to study a different culture, different social structures and the dynamics that they generate, and it forced me to challenge
the assumptions that underlie my thinking.
I am very grateful for the hospitality that I always encountered in Java,
the insight that Java provided, and the sincere friendships that I established
during my stay. This stay and the people I met reinforced my conviction that
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diversity is essential for our collective survival, simply because it provides
us with new insight and solutions to problems that seem unsolvable or
that are new to us. Diversity, including cultural and religious diversity, is a
prerequisite to our collective survival and the ability to find solutions to the
challenges that we encounter. Humankind is just beginning.
We can no longer escape our responsibility.
Initially, I wrote this study for the scientific community; the study is in
many respects technical and understandably somewhat complex. What
adds to its complexity and probably also to the skepticism of the scientific
community – is that this study does not fit within a typical scientific domain.
In this study, I apply concepts related to theoretical physics and network and
complexity science to historical and social structures and their dynamics;
for this reason, the study is new and does not easily fit in a conservative
scientific community.
I am aware that that this study will be received with skepticism, as it
should, but I urge and challenge scientists to prove me wrong. I am not a
prophet who is predicting the end of the world or someone who is inspired
by conspiracy theories or vague spiritual signs; to the contrary, the results
of the study are hard science.
As I mentioned, during my research I made some (disturbing) discoveries.
The disturbing discovery that the system will become critical around 2020,
implying systemic war, is the reason I decided to make this study available to
the general public in order to create awareness of this unsettling development
and to try to prevent a catastrophe. I urge scientists to validate or falsify the
discoveries presented in this study, and politicians to take responsible action.
The discovery that the system is now charging – about to become critical –
is understandably a disturbing discovery, but maybe an even more revealing
insight that this study provides is that our system is a highly deterministic
system, and we have until now been unable to recognize this. This lack of
recognition indicates a collective human ability to deceive ourselves. Deterministic laws shape and determine war dynamics, and we comply with these
requirements without any awareness or distrust. When these laws want us
to fight wars – to release tensions and put free energy to work – we comply.
By complying, we are not the masters of our destination and future. It is
now time to assume control together to ensure our collective survival and
to avoid our collective self-destruction.
Because wars, especially world wars, are the outcome of our shared efforts
to survive in an anarchistic system (such as the current international system),
our shared commitment is also required to prevent war and to collectively
develop other methods that do not result in massive destruction and suffering.
Because this study reveals the underlying mechanisms of war dynamics, it
is presently possible to prevent war, at least in theory. No longer is it a matter
of being unable to achieve the prevention of war by failing to understand
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the workings of the system. It now has become a matter of being unwilling
to achieve this.
Presently it is also possible to build robust international orders that do
not collapse; this study provides us with the organizing principles that can
achieve this. Until recently the architects of our international orders have
built organizational ‘structures’ (like the United Nations), without being aware
of the highly deterministic laws and mechanisms that underlie the system’s
dynamics. Unsurprisingly, these international orders always collapsed and
required systemic wars to re-establish order. International theorists can be
compared with architects who built skyscrapers without being aware of the
existence of gravity and its effects. Now collapse of international orders can
be avoided, and it is our responsibility to achieve this.
I would like to thank especially three persons for their crucial support during
the making of this book: Ida Suryani, my partner for her continuous support
and patience, Jaap Wolters who took charge of the lay-out of the book, and
provided me with very valuable communication advise, and Bert Laker for his
support in building the website and ensuring the book's digital distribution.
I dedicate this study to you, for the very simple reason that you – along with
myself – are part of the war dynamics that the system produces. However,
as this study also shows, each one of us is also part of the solution to this
self-destructive dynamic: It is now time to act.

Ingo Piepers
Borobudur, Java, Indonesia
Amsterdam, The Netherlands
September 2016
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Introduction
Major findings
Until now, we have been unaware of the deterministic nature of war dynamics and the development of the System. This study not only reveals the
deterministic nature of the System and its dynamics but also demonstrates
that a deeper – and simple – order underlies the System: The ‘chaotic’ and
‘complex’ dynamics of the System result because the System obeys certain
physical laws”.
It is fair to say that ‘history’, historical research methods, international
relations theory, and similar academic disciplines lack organizing principles and a scientific framework. Until now, these ‘sciences’ were concerned
only with contingent dynamics and remained unaware of the existence and
impact of an underlying highly deterministic domain.
In this study, I show that the System periodically becomes critical for
short intervals of time and produces systemic wars to release tensions that
have built up within it. These tensions are equivalent to energy – to which
physical laws apply. In contradistinction to what we have assumed until
now, this study reveals that the System – and specifically its dynamics and
development – is highly deterministic in nature.
States and their populations constitute an anarchistic System. Anarchistic
Systems, this study shows, regulate energy (tension) production and its use
by means of self-organized finite-time singularity dynamics accompanied
by accelerating cycles that are the ‘products’ of the physical laws that apply
to the System.
Finite-time singularity dynamics ensure an optimal balance between
order and disorder in the anarchistic System and ensure its performance
and evolvability. The performance of the System refers to its ability to fulfill
the basic requirements of states and their populations, whereas evolvability refers to the System’s ability to make timely adjustments to its order
(organization) in response to changed circumstances and conditions. In so
doing, singularity dynamics enable population growth, while this population growth simultaneously further drives the development and unfolding
of singularity dynamics.
Because of their path dependent dynamics and lock-in on war, singularity dynamics not only constitute ‘war traps’ but also are instrumental in
implementing upgraded orders in the System. Successive upgraded orders
help implement increasingly comprehensive organizational arrangements
that underpin successive international orders. Singularity dynamics are
thus instrumental in the long-term process of social integration and expansion (SIE).
Three shortcomings in particular have frustrated our ability to fathom
the real nature of the System: (1) the chaotic nature of non-systemic wars; (2)
that the (accelerating) cycles that accompany finite-time singularity dynamics are the natural units of analysis of the System that expose the System’s
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properties and their very regular development; and (3) the distortion of the
System’s war dynamics during two ‘exceptional periods’.
The majority of wars in the System, which includes all wars except for four
systemic wars, are non-systemic and mainly chaotic in nature. Chaotic war
dynamics are intrinsically unpredictable; regularities cannot be identified/
observed if this simple fact is not taken into consideration.
However, four wars that the System has produced since 1495 were systemic in nature and highly predictable. Systemic wars not only define the
long-term development of the System in the direction of increasing levels
of integration but also accelerate the cycles that accompany finite-time
singularity dynamics.
As I explain herein, systemic wars are produced at an accelerating rate,
which is in line with the physical laws that apply. Each cycle consists of a
relatively long, relatively stable period in which the System produces non-systemic wars, which is followed by a relatively short critical period (systemic
war). These cycles constitute the natural units of analysis of the System, and
their properties (also) reveal the deterministic nature of the System and the
System’s very regular (and predictable) dynamics.
During two ‘exceptional periods’ (1657-1763 and 1953-1989), as I have
defined them, the war dynamics of the System were temporarily disturbed.
During both of these periods, the intense rivalries between two Great Powers
(Britain and France in the earlier period and the United States and the Soviet
Union in the later period) decreased the number of degrees of freedom in
the System to two, thus compromising the ability of the System to produce
chaotic non-systemic war dynamics.
The insights I present and discuss in this study are new, and they offer
us the opportunity to assume control of the war dynamics of the System.
This study shows that the System will again become critical around the
year 2020 and will thus produce a systemic war to put the energy (tensions
and unresolved issues) in the System that has accumulated – and that is
accumulating now – to work to implement an upgraded order that again
fosters a lower energy state and a new, relatively stable period.
The study suggests that the second finite-time singularity dynamic is
accompanied by four accelerating cycles and will reach the critical connectivity threshold and produce a phase transition in approximately 2185.
Systemic wars – world wars as we call them – will necessarily (because of
the physical laws that apply) become increasingly severe and intense and
will cause immense human suffering and destruction. Application of the
destructive energy that is required to rebalance the System could result in
collective self-destruction, not only because of the scale of human suffering
and destruction but also because of the damage that will be inflicted on our
climate if nuclear weapons are deployed, as can be expected.
The war dynamics of the System are self-organized; in other words, they
are the outcome of multiple interactions between states and their populations, which indicates that we are all not only part of the problem but also
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part of its solution. This study provides us with the (basis of the) knowledge
to prevent these war dynamics and to develop means other than war that
can be employed to periodically rebalance the System.
We should realize that current efforts to prevent and mitigate the effects
of climate change – which is also vital for our survival and well-being – could
well become superfluous if we do not effectively take control of the potentially self-destructive war trap we collectively produce.
The regularities and mechanisms I expose in this study can contribute to
a fundamental change. However, they are only a start: there is much (more)
to discover, to understand, and to improve in the framework I present in this
study. This study makes it possible to develop effective strategies to prevent
war and to design international orders that can avoid war, at least in theory.
I hope this study provides us with the necessary insights and awareness to
make fundamental changes to our System and to our behavior.
Our efforts to achieve our objectives will reveal whether we can exercise
control over our free will and our collective destination, or it will show that
we continue to be obedient followers of physical laws, which will again set
a war trap for us.
Methods
To identify the consistencies and ‘construct’ the theory that I present and
discuss in this study, I made use of insights into the operation of networks
and complex systems, in addition to concepts from theoretical physics
(criticality, phase transitions, and others).
By applying an iterative process of ‘construction’ and empirical testing,
a consistent and relatively simple theory emerged: The System represents
the production, release and use of energy, to which physical laws apply;
the System and its dynamics and development are highly deterministic in
nature; and physical laws ‘force’ the System to implement upgraded orders,
which then enable (further) integration.
The System and the finite-time singularity dynamics accompanied by the
cycles it produces are instrumental in fulfilling the basic requirements of
populations that have ‘clustered’ in states (also a product of the first finitetime singularity) and ensure their collective survival. Through singularity
dynamics, anarchistic Systems enable(d) population growth, which then
further power(ed) the development and unfolding of the singularity dynamic.
The framework/theory also allows for prediction, but the accuracy of
its predictions must still be tested: I expect the System to become critical
again in approximately 2020 and to produce a systemic war to implement
an upgraded order and to ensure compliance with the physical laws that
apply to the System.
In this study, I make particular use of the war data provided by Levy
(38), which are complemented by a number of other data sets (25), (52), (59).
The results I present in this study and the theory I develop are just a
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beginning; more research is required to confirm or refute the research results
I present and discuss in this study.
I am convinced that the results of this study (finally) give us the opportunity to fundamentally improve our understanding of the workings of the
System, its dynamics, and our role in them and to develop policies to avoid
becoming caught up again in an accelerating war trap that could lead to
our collective destruction.
However, this problem – as is the case with (the effects of) climate change
– can be solved only with the support of everyone in the System; for that
reason, I dedicate this study to ‘everyone’.
Presentation
It is a challenge (at least for me) to explain these new insights and the theoretical framework I developed in this study by means of iteration not only
because it is a fundamentally different – ‘new’ – approach to studying the
dynamics and development of the System but also because of the far-reaching
and new insights this study provides. It is evident that a paradigm shift is
now necessary (and possible).

DATA
THEORY, TERMS AND DEFINITION
M
STATE ENTS

ASSESSMENT
AND PREDICTION
Part IV

Figure 1

C
RSPE TIVES
PE

Part V
Part III

Part II

THEORY
Part I

CONFRONTATION
Part V

This figure shows the structure of this study and its presentation.

In the first part (‘Theory’), I present the main components of the theory. In
so doing, I present the theory by means of a number of related ‘statements’
that each addresses a particular point/subject.
In Part II (‘Perspectives’), I discuss fifteen different ‘perspectives’ that
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address different aspects and components of the System. These perspectives
are complementary.
In Part III (‘Statements’), I discuss 323 statements; the statements address
particular issues related to the theory. These statements are grouped in twenty
subjects. The Statements and the subjects overlap to a degree. To arrive at
a better understanding of the functioning of the System, in a number of
cases I address particular issues from (only slightly) different perspectives.
The next section – Part IV (‘Assessment and Prediction’) – is specifically
dedicated to assessing the current condition of the System and to predicting
its dynamics and development over both the short and long terms. Part IV
represents a combination of theory and statements related to assessments
and prediction.
In Part V (‘Theory, Terms and Definitions’), I discuss some theoretical issues
associated with networks, complex systems and theoretical physics that are
related to and/or apply to the System and its dynamics. I also provide a list
of the terms and definitions that I introduce in this study as a reference.
In Part VI (‘Confrontation’), I challenge historical research and certain
dogmas in international relations by applying the theory developed in this
study. This confrontation reveals a number of fundamental shortcomings in
both the historical research (methods) and in international relations theory
that must be resolved to ensure that they are of use and that they provide
proper policy advice.
The data I used in this research are presented as an appendix.
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During the 1495-1945 period, the anarchistic System produced the first self-organized finite-time singularity dynamic, which was accompanied by four
accelerating cycles; each cycle consisted of a relatively stable period (international order) followed by a relatively short critical period (systemic war).
The System is presently in the first cycle of the second finite-time singularity
dynamic (1945-…), which will then also be accompanied by accelerating cycles.
During relatively stable periods, the anarchistic System produces non-systemic wars (non-systemic energy releases). Because of their (normally) chaotic
nature, non-systemic wars are intrinsically unpredictable; their impact is
‘local’. The chaotic nature of non-systemic wars can be attributed to a third
degree of freedom in the System; this third degree of freedom ensures a
certain inhibition in the size and severity of non-systemic wars, as this study
shows. The number of degrees of freedom in the System – and the nature of
its non-systemic war dynamics – is determined by the intensities of rivalries
between contemporaneous Great Powers.
Certain properties of systemic wars – and the criticality of the anarchistic
System that the systemic wars imply – are highly predictable. These properties
include the start time, duration and amount of destructive energy that is
deployed, and these properties obey physical laws that apply to the System
and develop with remarkable regularity. By means of systemic wars, the
System implements upgraded orders that enable lower energy states and
‘new’ relatively stable periods, which is consistent with the requirements of
the second law of thermodynamics.
Finite-time singularity dynamics are instrumental in the SIE process in
the anarchistic System. During the 1495-1945 period, Europe – the core of
the System – developed from a sizeable collection of loosely connected and
diverse units into a highly integrated system of 25-30 highly standardized
states with fractal structures. Simultaneous with the integration of the core
of the anarchistic System via the first finite-time singularity dynamic, core
states also moved into non-core territories to expand their political control,
power and influence. The integration of the core and the expansion to the
non-core were synchronized and mutually reinforcing dynamics.
In 1939, the core of the anarchistic System (Europe) reached its critical
connectivity threshold at which point it produced infinite amounts of free
energy (tensions) and consequently collapsed. In 1941, the critical core connected to vulnerable issue clusters and war dynamics in the non-core and
became critical on a global scale.
In response, through the fourth systemic war (the Second World War,
1939-1945), the System produced a dual-phase transition. By means of this
dual-phase transition, two dedicated non-anarchistic hierarchies and a
first global order were simultaneously implemented both in the core of the
System (Europe) and on a global scale in the System to ensure compliance
with the second law of thermodynamics.
In 1945, the now (global) anarchistic System produced a second finite-time
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singularity (1945-…). The second singularity dynamic is now in its first cycle.
Both singularity dynamics are instrumental in the long-term SIE process in
the anarchistic System. This study suggests that eventually (around 2185) the
second finite-time singularity dynamic will reach its critical connectivity
threshold – its anarchistic end state – and collapse, producing a phase transition to a global non-anarchistic hierarchy.
The intrinsic incompatibility between increasing connectivity and security in anarchistic systems causes the System to produce free energy (tensions). The connectivity of the System, which is a function of its population
size, is the driver (control parameter) of the System. Because of the rate of
growth of the population, and as a consequence of the System’s connectivity,
the anarchistic System produces free energy at an accelerating rate.
The second law of thermodynamics and a number of other deterministic
laws and mechanisms apply to the free energy produced by the System. To
ensure consistency with the second law of thermodynamics, the free energy
that is produced is put to work during critical periods through systemic wars
to implement upgraded orders that enable lower energy states – relative
stability – in the System.
The requirement to implement upgraded orders at an accelerating rate
to ensure consistency with the second law of thermodynamics facilitates
a process of integration in the System. Each upgraded order requires the
implementation of increasingly comprehensive arrangements that underpin
successive international orders to ensure compliance. This dynamic is at the
heart of the SIE process.
Free energy can and does accumulate in the System, which will cause
the System to become critical and produce systemic wars; this free energy
typically accumulates during high-connectivity regimes during the relatively
stable periods of cycles. As I mentioned, each cycle consists of a relatively
stable period that is followed by a systemic war (critical period).
High-connectivity regimes in combination with chaotic, non-systemic
war dynamics are preconditions for the System to ‘charge’ itself – to build up
sufficient free energy (tensions) – to the point at which it becomes critical,
produces systemic wars, and upgrades its order.
A high-connectivity regime is one of two types of regimes that can be distinguished during the lifespan of relatively stable periods. Initially, following
a systemic war, relatively stable periods are associated with low-connectivity
regimes. During low-connectivity regimes, the sizes of non-systemic wars
remain restricted by the limited connectivity of the issue network of the
System. However, after the relatively stable period reaches a tipping point, the
System is in a high-connectivity regime. During high-connectivity regimes, a
‘connectivity/local stability effect’ allows for the accumulation of free energy
in the System, leading to a temporary metastable configuration.
During high-connectivity regimes, free energy (tension) is stored in the
System instead of being released, and it crystallizes in vulnerable issue
clusters with fractal structures. These vulnerable issue clusters consist of
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unresolved and new issues and their accompanying tensions. The moment
these vulnerable issue clusters percolate through the System, the System
becomes critical, and, as a consequence, it becomes highly susceptible to
perturbations. Activation of the percolated vulnerable issue clusters produces a systemic war (systemic energy release). During the systemic war,
the accumulated free energy is released and put to work to upgrade the
System’s order. The upgraded order then (again) enables a lower energy
state – a period of relative stability – in the System.
Using singularity dynamics, the anarchistic System balances its order and
disorder to ensure the System’s performance (its ability to fulfill the basic
requirements of uneven states in the anarchistic System) and its evolvability (its ability to adapt in a timely manner to the increased connectivity of
the System and the higher levels of free energy (tensions) by implementing
upgraded orders through systemic wars).
This study shows that finite-time singularity dynamics and states’ population growth within the anarchistic System generate a self-reinforcing
(positive feedback) mechanism.
The performance and evolvability of the singularity dynamic enables the
balanced fulfillment of the basic requirements of states in the anarchistic
System and (in so doing) the growth of their populations. This population
growth then results in the increasing connectivity of the anarchistic System
and in the accelerating production of free energy because of the intrinsic
incompatibility of connectivity and security in anarchistic systems. Population growth ensures the continuous ‘powering’ and unfolding of the singularity dynamic, while the unfolding of the singularity dynamic ensures
population growth.
To ensure consistency with the second law of thermodynamics, higher
levels of free energy (tensions) require higher levels of order, which means
that the singularity dynamics are instrumental in the SIE process.
The acceleration of the finite-time singularity dynamic accompanied by
four accelerating cycles during the 1495-1945 period and its eventual collapse
in 1939 show that over time, the core of the System (Europe) became increasingly unstable. This study reveals that the increasing instability of the core of
the anarchistic System developed hand-in-hand with the linearly increasing
robustness, fragility, and structural stability of successive relatively stable
periods (international orders) of the System.
As I mentioned, the non-systemic war dynamics of the System are normally chaotic in nature. However, during two periods of time, the chaotic
non-systemic war dynamics of the System were distorted.
During the lifespan of the first finite-time singularity dynamic (1495-1945),
the chaotic, non-systemic war dynamics of the System were temporarily
distorted during the 1657-1763 period, which is designated as the first exceptional period. A distortion – abnormal, non-systemic war dynamics – also
appeared during a second exceptional period that occurred from 1953 until
1989 during the first cycle of the second singularity dynamic (1945-…).
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In both cases, abnormal, non-chaotic war dynamics can be attributed
to a temporary reduction in the degrees of freedom (n) of the anarchistic
System, as a consequence of the intense rivalry between Britain and France
(first exceptional period) and between the United States and the Soviet Union
(second exceptional period). Abnormal war dynamics lack the intrinsic
inhibition of chaotic war dynamics, which are ‘governed’ by three degrees
of freedom.
Because of a temporary reduction in the System’s degrees of freedom,
the System produced a series of hyper-excited, periodic, non-systemic war
dynamics during the first exceptional period (1657-1763) that included two
regular subcycles. During the second exceptional period (1953-1989), the
System produced highly subdued, non-systemic war dynamics.
This study shows that the hyper-excited war dynamics during the first
exceptional period (1657-1763) disturbed the development of the second cycle
(1648-1815) of the finite-time singularity dynamic, leading to a delay in its
development, energy-inefficiencies, and a distortion in the energy release
distribution of the second cycle.
Because of hyper-excited, non-systemic war dynamics during the first
exceptional period, a series of non-systemic wars was exceptionally extreme,
lacking a balancing third degree of freedom. These extreme dynamics caused
a delay in the unfolding of the first finite-time singularity dynamic, and
energy inefficiencies.
At this point in time, a second singularity dynamic (which began in 1945
following the dual-phase transition) is now unfolding in the System; the second singularity dynamic is thus now in its first cycle. The size development
of successive non-systemic wars demonstrates that the current relatively
stable period (assuming that the database is correct) reached its tipping point
in 2011 and is in a high-connectivity regime. Furthermore, the properties of
non-systemic wars in phase state show that in 1989 (following the second
exceptional period, 1953-1989), the System resumed chaotic, non-systemic
war dynamics. Thus, the preconditions for the System to charge for the next
systemic war have been met: The System is in a high-connectivity regime,
and (chaotic) non-systemic wars are decreasing in size because of the connectivity/local stability-effect. When the properties of the first finite-time
singularity dynamic are used as a reference, I find that the System will again
become critical by approximately 2020 and will produce a systemic war as
a consequence.
By means of the next (fifth) systemic war, the System will put the free
energy (tensions) that is now accumulating in the System to work to implement an upgraded order that (again) enables a lower energy state – a relatively
stable period – in the System.
The observation that the war dynamics and the System’s development
are highly deterministic in nature reveals fundamental shortcomings in our
understanding of both the System and its dynamics in terms of our historical
research (methods) and in terms of the ‘role’ we play in this System.

PART I
THEORY

Peace cannot be kept by force;
it can only be achieved by understanding
Albert Einstein
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Introduction
In this section, I present the theory behind “Social Integration and Expansion
in Anarchistic Systems: How connectivity and our urge to survive determine and
shape the war dynamics and development of the System”. I present the theory
in the form of 26 related statements.
The theory of social integration and expansion in anarchistic systems in 26 statements

Table 1

Statement

Subject

1

Finite-time singularity dynamics

2

Constancy

3

A theoretical model of an undistorted first finite-time singularity dynamic

4

Systemic and non-systemic wars

5

Physical laws

6

Optimum order

7

Four types of (closely related) dynamics

8

Cycles

9

Low- and high-connectivity regimes of cycles

10

Properties of the System

11

Anarchistic end state

12

Damping oscillations

13

Three types of networks

14

Delayed responses

15

A shift in release ratios of cycles

16

Integration

17

The powerful-become-more-powerful effect

18

Charging facilitated by metastability

19

Preconditions for criticality and systemic war

20

Seven types of change

21

Social integration and expansion (SIE)

22

The ‘law of SIE’

23

Assessment of the condition of the current international order

24

Critical size of non-systemic wars

25

Not-so-free will

26

The need for a paradigm shift

This table provides an overview of the 24 statements that can be considered the core of
the theory of social integration and expansion in anarchistic systems.
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Statements
001 During the 1495-1945 period, the anarchistic System produced the first
self-organized, finite-time singularity dynamic, which was accompanied by
four accelerating cycles. In 1939, the anarchistic System reached the critical
connectivity threshold and consequently collapsed. In response, the System
produced via the fourth systemic war (the Second World War, 1939-1945) a dual-
phase transition. In 1945, the now (global) System began a second finite-time
singularity (1945-…), which is now unfolding and in its first cycle. Both of the
singularity dynamics are instrumental in the long-term SIE process.

Total severrity of cycle /100000 BCD

Over time, humanity has increasingly congregated in larger ‘units’ – social
systems – to ensure its survival and the fulfillment of people’s basic requirements; population growth and the opportunities to leverage economies of
scope and scale are the drivers of this process. Over time, the social systems
that were formed became larger and more integrated. This SIE process began
by extending families and then produced tribes; city-states, which eventually
(during the 1495-1945 period) ‘crystallized’ into states and federations of
states. This SIE process is still unfolding.
At approximately 1500 A.D., the ‘units’ that had formed in Europe became
sufficiently connected to develop into a system. This System was (and still
is) anarchistic in nature.
During the 1495-1945 period, the units in the System developed the (first)
self-organized finite-time singularity dynamic, which was accompanied by
four accelerating cycles.
14

1939: Critical connectivity threshold (singularity in finite time): the core of the System (Europe)
4th Systemic war:
2nd World War /dual-phase transition

12
1st Systemic war:
30 Years’ War

10

2nd Systemic war:
French Rev. and Napoleonic Wars

3rd Systemic war:
1st World War

8
6
4
First exceptional period

2

1450
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The fourth systemic
war (the Second World
War, 1939-1945) constituted a dual-phase
transition: simultaneously two dedicated
non-anarchistic
hierarchies are
implemented in Europe
and a first global
order at a global
scale of the System.

1950

This figure shows the finite-time singularity dynamic accompanied by four accelerating
cycles, the anarchistic System produced during the period 1495-1945.

At the inception of the singularity dynamic in 1495, the first finite-time
singularity dynamic was instrumental in the transformation of hundreds

20 |

Part I: Theory

 STATEMENT 001

of loosely connected and diverse units in Europe into approximately 25-30
highly standardized and highly connected states in 1939.
In 1939, ‘Europe’, had developed into the core of the expanding System,
had reached the critical connectivity threshold, and had produced ‘infinite’
amounts of tensions (free energy) as a consequence; in response, the anarchistic System produced a dual-phase transition by means of the fourth systemic
war (the Second World War, 1939-1945). The phase transition resulted in the
simultaneous implementation of two dedicated, non-anarchistic hierarchies
in Europe (the core of the System) and the first global order (and order on a
global scale) in the System.
Following the fourth systemic war, the (global) anarchistic System started
a second finite-time singularity dynamic (1945-…), which has also been accompanied by a number of accelerating cycles, I assume. The second finite-time
singularity dynamic is now in its first cycle.
The connectivity growth of the System – a consequence of population
growth as well as the longer average lifespans of humans and increasing
levels of prosperity – is the main driver of both of the finite-time singularity
dynamics. The population growth of states in an anarchistic System is not
without consequences. This study shows that connectivity (growth) and
security are intrinsically incompatible in anarchistic systems.
This intrinsic incompatibility results in the production of free energy
– tensions – in the anarchistic system. Because of the rate of growth of the
population, tensions (free energy) were (and still are) produced at an accelerating and thus unsustainable rate.
Physical laws, including the second law of thermodynamics, apply to the
free energy (tensions) that was (and still is) produced by the System and to
the dynamics that the System then produces. The second law of thermodynamics ‘demands’ that free energy in systems be put to work to implement
upgraded orders that enable lower energy states in these systems.
In the anarchistic system, the free energy (tensions) that was produced
and the physical laws that apply resulted in a highly optimized finite-time
singularity dynamic accompanied by four accelerating cycles (1495-1945);
during the critical period of each cycle, the tensions (free energy) were put
to work through systemic wars.
By means of these (four) systemic wars, states in the anarchistic System
collectively designed and implemented upgraded international orders that
enabled lower energy states in the System and new relatively stable periods.
During these systemic wars, the tensions in the System (free energy) were
transformed into destructive energy that was then deployed by armies and
navies, among other channels. Wars can be considered energy releases within
the anarchistic System. As I discussed above, lower-energy states within the
System result in ‘new’ relatively stable periods (international orders) that
allow states in the anarchistic System to fulfill their basic requirements and
to grow and develop further.
Because tensions (free energy) were produced at an accelerating rate
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during the unfolding of the finite-time singularity dynamic as a consequence
of population growth, these tensions (free energy) had to be put to work
through systemic wars at an accelerating rate to ensure the anarchistic System’s compliance with the demands of the second law of thermodynamics.
As this study shows, the growth rate in the severity of the successive
systemic wars – the amplitude of the finite-time singularity dynamic – and
the accelerating frequencies of the successive cycles (indicated by the accelerating shortening of their lifespans) were completely synchronized: the
correlation coefficient is 0.99.
When the anarchistic System reached its critical connectivity threshold in
1939, it produced infinite tensions (infinite amounts of free energy) that had
to be put to work at an increasingly rapid rate by means of systemic wars.
In response to this unsustainable requirement, the anarchistic System
collapsed and produced a dual-phase transition via the fourth systemic war
(the Second World War, 1939-1945).
As discussed above, the dual-phase transition led to a simultaneous
implementation of two dedicated, non-anarchistic hierarchies in Europe,
which over time (1495-1939) had developed into the core of the expanding
System, and in the first global order on the global scale of the anarchistic
System. Both of the complementary orders ensured that the System met the
demands of the second law of thermodynamics.
Following the dual-phase transition, the globalized anarchistic System
then produced a second finite-time singularity dynamic (1945-…), which this
study shows is now in the high-connectivity regime of its first cycle.
Although the respective paces of development (i.e., paces of life) of successive cycles of finite-time singularity dynamics differ, their life cycles – their
typical behavior during their development – are similar. A cycle typically
consists of a relatively stable period (international order) followed by a
systemic war.
It is possible to identify two distinct ‘regimes’ during relatively stable
periods (international orders): a low- and a high-connectivity regime, which
are distinguished by a tipping point. The moment the international order
reaches its tipping point, the (increasing) connectivity of the issue-network
of which states are integral parts leads states to become more stable. Because
of this ‘connectivity/local stability-effect’, as I have called it, the size of the
non-systemic wars begins to decrease. During high-connectivity regimes,
instead of being released, tensions (free energy) that are still produced at
an accelerating rate are ‘stored’ in the System, form ‘free energy release
deficits’, and crystallize in ‘underlying’ vulnerable issue clusters with fractal
structures; these vulnerable issue clusters are clusters of issues that are one
step away from being activated into wars.
The moment these vulnerable issue clusters percolate the System, the
System becomes critical and produces a systemic war. Systemic wars are
thus manifestations of the criticality of the anarchistic System.
Typically, critical systems have a correlation length of one and are for
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that reason highly susceptible for perturbations; this critical property also
enables system-wide communication, coordination, and planning during
systemic wars. These typical characteristics of critical systems explain why
systemic wars can be triggered by relatively small perturbations; these characteristics also explain why systemic wars are instrumental in (enabling)
the collective design and implementation of upgraded orders by states in
the anarchistic System.
By ‘storing’ unresolved issues and tensions during high-connectivity
regimes and by their crystallization in vulnerable issue clusters, the System
‘charges’ itself to become critical, which means that it is able to produce
massive energy releases in the form of systemic war.
The System is presently in the high-connectivity regime of the first cycle
of the second singularity dynamic, and it is ‘charging’.
002 The urge of humanity – of populations of states – to survive, the need to fulfill 
basic requirements to ensure survival, and the physical laws that apply to the 
free energy (tensions) that is produced in the System provide constancy in terms
of the interactions and dynamics in the System.

Interactions between states in the anarchistic System expose inconsistencies
and contradictions in (the fulfillment of) their basic requirements; these
inconsistencies and contradictions result in the production of tensions (free
energy) in the anarchistic System. Population growth and the increasing
interdependence of states contribute not only to the connectivity, interactions and the fulfillment of the basic requirements of states but also to the
increasing production of tensions in the anarchistic System. These tensions
negatively affect the sense of security of states and their populations in the
anarchistic System and are further reinforced – magnified and ‘shaped’ – by
the security dilemmas of and interactive self-fulfilling prophecies between
states. I refer to these ‘mechanisms’ and their dynamics as the intrinsic
incompatibility between connectivity and security in anarchistic systems.
During the 1495-1945 period, the collective urge to survive among the
populations of states in the anarchistic System – combined with the physical
laws that apply to the free energy (tensions) produced as a consequence of
the intrinsic incompatibility between connectivity and security – produced
a self-organized finite-time singularity dynamic accompanied by four accelerating cycles.
Using the finite-time singularity dynamic and the accompanying four
accelerating cycles (1495-1939), order and disorder in the anarchistic System
have been balanced, thus maintaining the System’s performance (its ability
to fulfill the basic requirements of uneven states and their populations in
the anarchistic System) and evolvability (the System’s timely adaptation to
the increased connectivity and tension production in the System).
In four systemic wars (the central components of the first finite-time
singularity dynamic), upgraded orders that enabled lower energy states and
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periods of relative stability were implemented in the System. Relatively stable
periods enabled further population growth among the states in the anarchistic System; this further population growth then caused the accelerated
growth of connectivity and tension (free energy) production in the System.
These tensions ‘powered’ the development and accelerated unfolding of the
finite-time singularity dynamic.
In 1939, when the core of the anarchistic System (Europe) reached its critical connectivity threshold and produced infinite amounts of tensions (free
energy), the System experienced a dual-phase transition in response. Through
the dual-phase transition – the fourth systemic war (the Second World War,
1939-1945) – two dedicated, non-anarchistic hierarchies and the first global
order on a global scale in the System were simultaneously implemented to
ensure compliance with the second law of thermodynamics. Through the
dual-phase transition, the core (Europe) and non-core of the System merged
(1939-1945). In 1945, the (now global) anarchistic System began developing a
second finite-time singularity dynamic (1945-…) that is still unfolding.
The urge to survive among states and their populations, the need to fulfill basic requirements, and the physical laws that apply to the free energy
(tensions) that is produced in the System also constitute the essence of the
second singularity dynamic.
003 A theoretical model of the first finite-time singularity dynamic can serve as a
reference to better understand singularity dynamics and can be used to make
(better) predictions concerning the second singularity dynamic that is now
unfolding.

The first finite-time singularity dynamic, which was accompanied by four
accelerating cycles during the 1495-1945 period, was distorted for a number
of reasons as it actually unfolded. These distortions include the following:
(1) a methodological issue concerning the inception date of the System, (2)
the effects of abnormal, non-systemic war dynamics during the first exceptional period (1657-1763), (3) the impact of finite-size effects that cut short
the finite-time singularity dynamic, and (4) the globalization of the System
during the fourth systemic war (the Second World War, 1939-1945).
To construct a theoretical – undistorted – version of the first finite-time
singularity, I applied a number of corrections that I consider relevant: (1)
an adjusted System inception date of 1480, implying that six non-systemic
wars must be added to the data set, (2) a correction of 13 years for the delay
in the development of the second cycle (which was caused by the abnormal
war dynamics during the first exceptional period), and (3) a correction to
the energy release distribution during the second cycle.
In addition to applying corrections for these specific distortions, I finetuned the parameters (properties) of the theoretical finite-time singularity
by maximizing the consistency index.
In the figure below, the theoretical – ‘undistorted’ – model of the first finite-
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time singularity dynamic is projected ‘on top of’ the actual first finite-time
singularity dynamic.
004 Two fundamentally different types of wars can be distinguished: systemic and
non-systemic wars.

During the 1495-1945 period, the anarchistic System produced a finite-time
singularity dynamic that was accompanied by four accelerating cycles. When
the anarchistic System reached the critical connectivity threshold in 1939,
it produced infinite amounts of free energy (tensions) and consequently
collapsed. In response, the System produced a dual-phase transition, i.e., the
fourth systemic war (the Second World War, 1939-1945). Singularity dynamics
are a product of the second law of thermodynamics and a number of other
deterministic laws and principles that apply to the free energy (tensions)
that was and is produced by the anarchistic System and to the System’s
dynamics (see also below table).
Deterministic laws and rules

Table 2

1

Incompatibility between increasing connectivity and security in anarchistic systems results
in the production of free energy (tensions).

2

Connectivity growth is the driver of the System.

3

The second law of thermodynamics applies to the free energy that is produced in the
System. A number of ‘principles’ are closely related to this law, they include the principle
that ‘free energy will be put to work’ and that the ‘an order will be implemented that
enables a lower energy state of the System’.

4

The System organizes into a network of binary decision nodes with externalities and
thresholds.

5

The level of connectivity of the network of issues and states determines if the System is in a
low- or high-connectivity regime; the type of regime determines the sizes and frequency of
non-systemic wars.

6

Depending on the number of degrees of freedom in the System, its non-systemic war
dynamics are chaotic (n > 2) or non-chaotic (n = 2) in nature.

This table specifies deterministic laws and rules that are necessary for a self-organized
singularity dynamic to develop and unfold.

To meet the demands of the second law of thermodynamics, the anarchistic
System put tensions (free energy) to work four times to implement upgraded
orders that enabled lower energy states in the System; the free energy was
put to work in systemic wars. Systemic wars are indicative of the critical
condition of the anarchistic System (at those particular points in time).
Systemic wars defined the four cycles that accompanied the first singularity dynamic; each cycle consisted of a relatively stable period – an
international order – that was followed by a systemic war.
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Cycles, relatively stable periods and critical periods produced by the anarchistic
System through the first finite-time singularity dynamic (1495-1945)

Cycle

Period

International order /
Relatively stable period

Critical period Name of systemic war
/ Systemic war

1

1495-1648

1495-1618

1618-1648

Thirty Years’ War

2

1648-1815

1648-1792

1792-1815

French Revolutionary and Napoleonic Wars

3

1815-1914

1815-1914

1914-1918

The First World War

4

1918-1945

1918-1939

1939-1945

The Second World War

Table 3

This table specifies successive cycles, relatively stable periods (international orders) and
critical periods (systemic wars) the anarchistic System produced by means of the first
finite-time singularity dynamic (1495-1945).

By definition, systemic wars are system-sized; systemic wars make use of
the critical condition of the System. Criticality implies that at that point, the
correlation length of the System is ‘one’. A correlation length of one not only
makes the System highly susceptible for perturbations but also enables system-wide communication, coordination and planning in the System. These
critical properties ensure that during systemic wars, states can ‘collectively’
design and implement upgraded international orders that regulate the interactions between states during the next relatively stable period.
As the development and unfolding of the finite-time singularity dynamic
shows, systemic wars are highly predictable; the accelerating frequency of
systemic wars can be attributed to the increasing connectivity of the System,
a function of its population size (growth).
During relatively stable periods, the anarchistic System produced (and
still produces) non-systemic wars; non-systemic wars do not have the same
impact as systemic wars and do not result in upgraded orders.
Similarities and differences between systemic and non-systemic wars

Systemic wars

Non-systemic wars

Deterministic in nature

Deterministic in nature

Define accelerating cycles that accompany a Non-systemic war dynamics are normally chaotic in nature,
finite-time singularity (1495-1945)
when the number of degrees of freedom n > 2; or periodic or
subdued, when n = 2, as was the case during the first (16571763) and second (1953-1989) exceptional periods, respectively.
Constitute free energy release events

Constitute free energy release events

Are manifestations of criticality. Criticality
Do not represent criticality, and do not have correlation lengths
that span the System.
implies that a system’s correlation length
spans the System (is one); a correlation
length of one enables system-wide communication, coordination, and planning.
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Similarities and differences between systemic and non-systemic wars

Produce system-wide orders.

Do not produce system-wide orders, and only have local
impacts.

Are system-sized.

Are by default not system-sized. Are only system-wide when the
System’s dynamics are not controlled or constrained by a third
degree of freedom as seen during the first exceptional period
(1657-1763).

Timing, intensity/severity, and duration are
highly predictable.

Are intrinsically unpredictable when n > 2, despite their
deterministic nature, because of their high sensitivity for
initial conditions. Predictability is increased when n becomes
2, and chaotic non-systemic war dynamics become periodic or
subdued in nature.

The frequency and amplitudes of successive Their absolute number and frequency decrease linearly during
systemic wars accelerate at an increasing
successive relatively stable periods of successive cycles, a trend
rate, producing a singularity in finite time.
that can be explained by the increasing robustness – local
stabilities of states – in the System.
Table 4

This table summarizes the similarities and differences between systemic and nonsystemic wars.

Normally, non-systemic war dynamics are chaotic in nature, as I show in
this study. Chaotic (war) dynamics are intrinsically unpredictable because
of their sensitivity to the initial conditions of the System. However, during
the second cycle (1648-1815) of the first singularity dynamic (1495-1945), the
‘default’ chaotic, non-systemic war dynamics of the System were temporarily
distorted; I call this period the first exceptional period (1657-1763). During
the first cycle (1945-…) of the second singularity dynamic, the System’s
non-systemic war dynamics were temporarily distorted during the period
that I have designated the second exceptional period (1953-1989).
During both of the exceptional periods, the non-systemic war dynamics
were not chaotic but periodic (1657-1763) and highly subdued (1953-1989) in
nature. These changes in the nature of non-systemic war dynamics can be
attributed to a temporary decrease in the number of degrees of freedom in
the System during both periods, which was a consequence of the intense
rivalry between Britain and France (first exceptional period) and between
the United States and the Soviet Union and the respective hierarchies they
controlled (second exceptional period). The increased intensities of these
rivalries resulted in a temporary reduction in the number of degrees of freedom (n) in the System from n > 2 (chaotic dynamics) to n = 2 (non-chaotic,
periodic and subdued non systemic war dynamics, respectively).
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Properties of chaotic and non-chaotic non-systemic war dynamics

Chaotic

Periodic

Degrees of freedom > 2

Degrees of freedom = 2

Default non-systemic war dynamics

Abnormal non-systemic war dynamics

Intrinsically unpredictable

More regular and more predictable

More constrained in size and severities

More extreme in size and severities in case of periodic non-systemic
war dynamics during the first exceptional period (1657-1763),
subdued during the second exceptional period (1953-1989)

Contribute to the development of the
System towards criticality

Hinder the development of the System towards criticality

Ensure optimality and efficiency

Cause delay and inefficiencies in the unfolding of the singularity
dynamic; negatively affect optimality and efficiency

Table 5

This table shows the different properties of chaotic and abnormal (periodic and subdued)
non-systemic war dynamics.

The analysis shows that periodic, non-systemic war dynamics during the first
exceptional period were much more predictable; it is possible to identify two
‘identical’ subcycles in the non-systemic war dynamics during this period.
The chaotic and periodic war dynamics differ not only in their degree of
predictability. The analysis also shows that chaotic war dynamics are more
'restrained' – more balanced – tabthan the more extreme periodic war dynamics, which are 'hyper-excited'. During the first exceptional period, however,
the System produced a number of system-sized non-systemic wars that do
not qualify as systemic (in contrast to what their size suggests). I argue that
non-systemic war dynamics must be chaotic to ensure the ‘smooth’ development and unfolding of a finite-time singularity dynamic.
These exceptional dynamics are consistent with a ‘framework’ that
applies to systems that make a transition to chaos and, I argue, to systems
(as was the case for the System during both exceptional periods) that are the
reverse of chaos. Transitions to (and reversals from) chaos are interrupted
by periodic windows during which the system produces periodic dynamics.
I argue that the doubly periodic non-systemic war dynamics the System
produced during the first exceptional period (1657-1763) can be attributed
to a periodic window the System temporarily reached because of a decrease
in the number of degrees of freedom in the System.
During the unfolding of the first finite-time singularity dynamic (14951945), the anarchistic System produced four accelerating and very regular
cycles via four systemic wars, as discussed above.

Intensity / 1000
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Figure 3
This figure shows trajectories of wars in phase
state during the first exceptional period (16571763); these trajectories do not orbit (data
based on Levy (38))

Development of the size (fraction) and intensity
of wars during the exceptional period (1657-1763),
n = 20 (data based on Levy (38))
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Fluctuations in the intensity of successive wars
during the first exceptional period (1657-1763),
n = 20 (data based on Levy (38))

Figure 4
This figure shows fluctuations in the intensities
of successive wars during the first exceptional
period (1657-1763): (I(t) - I(t+1)).
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Intensities of wars making up cycles of periodic war dynamics during
the exceptional period (1657-1763) (data based on Levy (38))

Cycle 1 (1667-1716)

Table 6

Cycle 2 (1716-1763)

No. Levy

Intensity

No. Levy

Intensity

1

62

3,580

71

245

2

65

3,954

73

836

3

67

6,939

75

3,379

4

69

12,490

77

9,118

In this table the wars that constitute two subcycles are specified (data based on Levy, (38)).

Intensity
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Development of intensities of wars making up two
subcycles of periodic war dynamics during the
first exceptional period (1657-1763)
(data based on Levy (38))

12,000

Figure 5
This figure shows the intensity of wars that
make up two subcycles during the periodic war
dynamics of the first exceptional period (16571763). The first subcycle (1667-1716) is depicted
in blue, the second subcycle (1716-1763) in red.
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Although chaotic non-systemic wars (as such) were highly unpredictable
(except for a number of non-systemic wars during the first exceptional
period), their number – and some other properties – developed very regularly during successive cycles. The number and frequency of non-systemic
wars during successive cycles decreased linearly, an effect I attribute to the
increasing connectivity – robustness – of the System during successive cycles,
which is an effect that is closely related to population growth.
Following the collapse of the anarchistic System (in Europe) in 1939 and
the dual-phase transition the System produced in response (through the
fourth systemic war, the Second World War, 1939-1945), the (now) global
System developed a second singularity dynamic (1945-…).
This study suggests that the System is presently in the high-connectivity
regime of the first cycle of the second finite-time singularity dynamic. The
first cycle (1945-…) also experienced an exceptional period, which spanned
the 1953-1989 period. An analysis of the war dynamics during the (second)
exceptional period shows that they were subdued; these abnormal – non-chaotic – non-systemic war dynamics can be attributed to the intense rivalry
between the United States and the Soviet Union during that period of time
(better known as the Cold War). The intense rivalry between the superpowers
temporarily reduced the number of degrees of freedom in the System, as was
the case during the first exceptional period (1657-1763). When the Eastern
hierarchy collapsed in 1989, the System resumed chaotic non-systemic war
dynamics, a bifurcation of the System that is also evident in the behavior
of the System in phase state.
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005 Physical laws apply to the System and its dynamics.

This study shows that physical laws apply to the System and its dynamics.
Laws, mechanisms, and related deterministic dynamics

Laws and mechanisms
Free energy principle: ‘free energy will be put to work’. Free energy is produced by the intrinsic
incompatibility between increasing connectivity and security; a property of anarchistic
systems. This incompatibility, in combination with a number of other characteristics of the
System, produced a finite-time singularity accompanied by four accelerating cycles (14951945). Connectivity is the driver of the anarchistic System.
Related deterministic dynamics and properties
Related deterministic dynamics and properties of the finite-time singularity accompanied by four
accelerating cycles, include: (1) the life span of cycles and their respective components; relatively
stable periods and systemic wars, (2) the deterministic nature of non-systemic release events, (3)
the timing, duration, and severity of successive systemic wars, (4) the moment when the singularity dynamic reaches a critical connectivity threshold (the singularity in finite time) and a phase
transition becomes unavoidable, (5) the nature of the outcome of the phase transition; dedicated
non-anarchistic hierarchies in the core of the System.
Laws and mechanisms
Free energy principle: ‘implementing upgraded order that enables a lower energy state of the System’.
Related deterministic dynamics and properties
Order in the System is achieved through systemic war. Related deterministic
properties include the degree of structural stability, robustness and fragility the
upgraded order provides during the relatively stable period that follows the
systemic war.
Laws and mechanisms
The number of degrees of freedom determines the nature of the deterministic non-systemic
release dynamics (of non-systemic wars).
Related deterministic dynamics and properties
The level of rivalry between states in the System determines the number of degrees of freedom of
the System. In case of more than two (n > 2) degrees of freedom, the nature of the deterministic
non-systemic release events is chaotic, implying intrinsic unpredictability of the size, severity,
and timing of these events. In case of n = 2, the deterministic non-systemic energy releases are
periodic and thus more regular and predictable (during the first exceptional period, 1657-1763),
or subdued (during the second exceptional period, 1953-1989). In periodic conditions, the System
lacks mechanisms that restrain and control the energy level of the System (‘intrinsic inhibition’); a
third degree of freedom introduces chaotic dynamics and provides such a mechanism. The System
becomes hyper-excited during n = 2 conditions and produces release events that release high
levels of free energy.
Chaotic conditions (n > 2) during relatively stable periods are a prerequisite for the System to become
critical, produce a systemic war and upgrade its order to allow for a lower energy state of the System.
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Laws, mechanisms, and related deterministic dynamics

Laws and mechanisms
A high-connectivity effect producing local stability and a free energy release deficit.
Related deterministic dynamics and properties
During the life span of relatively stable periods, at a tipping point the System reaches a highconnectivity regime. During high-connectivity regimes that typically precede critical periods
(systemic wars), increasing connectivity implies increasing local stability of the nodes (states) of
the System, resulting in a decrease in the size of non-systemic release events. The high-connectivity and (resulting) local stability allow for the build-up of free energy in the System and the
formation of vulnerable issue clusters with fractal structures. The free energy release deficit and the
percolation of vulnerable issue clusters are prerequisites for the System to become critical, produce
systemic wars, and implement upgraded orders.
Laws and mechanisms
Connectivity effects
Related deterministic dynamics and properties
Apart from the high-connectivity effect, connectivity growth has a number of related deterministic
effects, including: (1) an increase in the pace of life of the System, (2) an accelerating frequency
of systemic wars, (3) an accelerating growth rate of the free energy that is produced and will be
released by successive systemic release events (systemic wars), and an increase in the (4) structural
stability, (5) robustness, and (6) fragility of the System.
Table 7

This table shows the relationship between laws and mechanisms that apply to the System, and the deterministic dynamics and properties they produce in the System.

The laws and mechanisms that apply to the free energy (tensions) produced
by the System produced two finite-time singularity dynamics during the 14951945 and 1945-2187 periods that were (are) accompanied by accelerating cycles.
The second law of thermodynamics played (and still plays) a dominant
role in the production and shaping of both finite-time singularity dynamics,
although other laws and mechanisms were also (and are) indispensable.
The System’s compliance with the second law of thermodynamics mandates that the free energy that is produced is put to work to implement
‘upgraded orders’ that enable lower energy states in the System. In anarchistic
systems, (increasing) connectivity and security are intrinsically incompatible,
which results in the production of tensions (free energy). The tensions (free
energy) that build up in the System are periodically put to work – and at an
accelerating rate – in systemic wars to implement upgraded international
orders. The moment the anarchistic System reached the critical connectivity threshold (the singularity in finite time) in 1939, it produced ‘infinite’
amounts of tensions (free energy) and consequently collapsed, producing
a dual-phase transition.
In the table below, I show some of the main characteristics of both finitetime singularity dynamics. The characteristics of the second finite-time
singularity dynamic are calculated with the help of a ‘model’ derived from
the first finite-time singularity dynamic and are speculative.
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Properties of the first and second finite-time singularity dynamics

First finite-time singularity dynamic

Second finite-time singularity dynamic

Period

1495-1945

1945-2187

Scope

Europe/Global

Global

Purpose

Accommodating population growth in Europe Accommodating global population growth

Effect

Step-by-step integration of units/states in Europe
(core), expansion outside Europe to non-core.
Implementation of two dedicated, nonanarchistic hierarchies in the core of the System
(Europe) and the first global order at a global
scale through a dual-phase transition (the fourth
systemic war, the Second World War, 1939-1945)

Step-by step integration of units/states in
the System. Implementation of a global,
non-anarchistic order on a global scale in
the System via a phase transition; according to the model of the second finite-time
singularity dynamic through the eighth
systemic war (2185-2187)

Number of cycles 4

4

Critical connecti- 1939
vity threshold

2185

Table 8

In this table, I show the main properties of the first and second finite-time singularity
dynamics. This study suggests that the second finite-time singularity dynamic is now
in the high-connectivity regime of its first cycle. The properties of the second finite-time
singularity dynamic are ‘calculated’ using the first finite-time singularity dynamic (14951945) and a theoretical (undistorted) version of the first finite-time singularity dynamic as
references.

Because the physical laws and mechanisms determine and shape the dynamics and development of the System to a high degree, it is possible to distinguish between a deterministic and contingent domain in the System. Both
domains are linked through an ‘interface’, and the interface is responsible for
the synchronization of the dynamics of both domains. The security dilemma
and interacting self-fulfilling prophecies constitute the main mechanisms
of the interface.
By virtue of the security dilemma and the interacting self-fulfilling prophesies between states in anarchistic systems, states and their populations
collectively create their own realities to justify their decisions and (inter)
actions; this mechanism is an intrinsic component of the finite-time singularity dynamic that developed and unfolded during the 1495-1945 period.
The distinction between the two domains and an interface that links them
overall serves analytical purposes.
It is possible to determine a counterpart in the contingent domain of the
System for each deterministic dynamic and property of the System (see the
table below).
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Deterministic and contingent counterparts

Deterministic properties, mechanisms, and dynamics Manifestation in the contingent domain
Connectivity growth and free energy production.

Increased interdependence, accompanied by increasing
tensions.

Application of the second law of thermodynamics to
The ‘emergence’ of a finite-time singularity dynamic,
free energy produced in the System as a consequence of accompanied by four accelerating cycles.
the intrinsic incompatibility between connectivity and
security in anarchistic systems.
Consistent with the second law of thermodynamics free Implementation of international orders with increasinenergy is put to work to implement upgraded orders
gly comprehensive arrangements, through systemic
that allow for a lower energy state of the System.
wars.
Criticality, critical point.

Systemic war.

Intrinsic incompatibility between connectivity and
security in anarchistic systems.

Intrinsic incompatibility between interdependence and
security in anarchistic systems.

Path-dependence and lock-in towards increasing levels Path-dependence and lock-in towards successive
international orders with increasingly comprehensive
of order with increasing structural stability.
organizational arrangements; a process of integration
Competition between order (a lower energy state) and
disorder (a higher energy state).

Competition between change and status quo. New order
is implemented in the contingent domain by systemic
wars. Systemic wars are ordering forces and cause
change.

Realignment of nodes in the System during criticality Implementation of changes in successive international
to increase the System’s structural stability and lower its orders during systemic wars, through ‘privileges’ that
energy state.
reflect the actual position of Great Powers in the (updated) status hierarchy of the System.
Increasing local stability of nodes of the System during Decreasing size of non-systemic wars during high-conhigh-connectivity regimes of relatively stable periods. nectivity regimes of successive relatively stable periods.
Increasing overall stability and optimization of the
System, through crystallization in fractal structures, that
minimizes free energy production (during relatively
stable periods), and optimizes the deployment of destructive energy during critical periods (systemic wars).

A decrease in Great Power status dynamics, and a simultaneous decrease in changes in physical properties of
the System (sizes of states). Eventually, the size distribution of states could be best described by a power law.

Coevolution of nodes (states) and of self-organized
collective structures (international orders).

A ‘powerful-become-more-powerful’ dynamic; coevolution of certain properties of states and the international
orders they design and implement.

A dual-phase transition when the critical connectivity
The simultaneous implementation of two non-anarthreshold (the singularity in finite time) of the anarchis- chistic hierarchies in the core of the System (Europe),
tic System was reached in 1939.
and the first global order at a global scale, through the
Second World War (1939-1945).
The second law of thermodynamics and related free
energy principles.
Table 9

The urge to survive of states and their populations.

This table shows a number of deterministic properties, mechanisms, and dynamics and
their contingent counterparts.
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It is also possible to link changes in the deterministic domain to their contingent counterparts (see statement 20).
Related to the distinction between deterministic and contingent domains,
I also introduce the term ‘contingent latitude’. This study shows that the
deterministic domain puts a decisive mark on the dynamics and development
of the System; for example, the timing and duration of systemic wars and
the destructive energy that is put to work during these wars are determined
by the ‘demands’ of the second law of thermodynamics. Non-systemic war
dynamics (non-systemic energy releases during relatively stable periods
(international orders)) are also deterministic in nature. Thus, under ‘normal’ conditions (when the number of degrees of freedom (n) in the System
is at least three), the System produces chaotic, non-systemic war dynamics.
Under ‘abnormal’ conditions (when n = 2), the non-systemic war dynamics
are either periodic (during the first exceptional period, 1657-1763) or highly
subdued (during the second exceptional period, 1953-1989).
Given that the deterministic domain has such a decisive impact, less
latitude remains for contingency and ‘free will’. I refer to the latitude that
remains in the System’s dynamics as ‘contingent’ latitude’. Over time, during
the unfolding of the first finite-time singularity dynamic that was accompanied by four accelerating cycles (1495-1945), the contingent latitude of the
System decreased because of the path-dependent nature of the singularity
dynamic and its lock-in on the accelerating implementation of upgraded
orders by means of systemic wars to ensure compliance with the second
law of thermodynamics.
The issues over which systemic wars were fought (and will be fought in
the (near) future) and the ‘cast’ of these events is determined in the contingent domain of the System and is part of the System’s contingent latitude.
The deterministic domain allows this latitude as a means of expressing
that it ‘does not care’ what occurs in the contingent domain, as long as its
requirements are met.
Deterministic and contingent properties of systemic wars

Deterministic properties

Contingent properties

Start time, duration, amount of free energy that has to Why or what social issues the war is fought for, what
be put to work to implement an upgraded order, direc- events trigger the war, how the war is fought.
tion of development towards increased order.
Table 10

This table specifies deterministic and contingent properties of systemic wars.

However, this study also shows that in some cases, events (interactions
between states) in the contingent domain of the System influence the deterministic mechanisms that apply in the deterministic domain. For example,
the number of degrees of freedom in the System determines the nature of
non-systemic war dynamics during relatively stable periods (international
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orders). When this number is larger than two (n > 2), non-systemic war
dynamics are chaotic in nature, but when n = 2, these dynamics are periodic
or highly subdued.
The relationship between the number of degrees of freedom in a system
and the nature of its dynamics is a deterministic ‘law’. However, the number of degrees of freedom in the System itself is determined by the level of
intensity of the rivalry between Great Powers in the anarchistic System,
which is a matter of contingency, to a large extent.
In cases of intense rivalries, the number of degrees of freedom in the
System is reduced to only two, as was the case during the first exceptional
period (1657-1763) and the second exceptional period (1953-1989) as a consequence of the intense rivalries between Britain and France and between the
United States and the Soviet Union, respectively. During the first exceptional
period (1657-1763), the System produced periodic, non-systemic war dynamics,
whereas during the second exceptional period (1953-1989), the non-systemic
war dynamics were highly subdued.
The moment these rivalries were ‘settled’ (at least resolved to a degree),
as was the case in 1763 (when the Seven Years’ War (1755-1763) concluded in
favor of Britain) and in 1989 (with the collapse of the Eastern hierarchy), the
System was again ‘governed’ by three degrees of freedom (n > 2) and immediately resumed chaotic, non-systemic war dynamics, as the trajectories in
the phase state of the non-systemic wars clearly demonstrate.
The ‘abnormal’ – non-chaotic – non-systemic war dynamics during the
first exceptional period led to a delay in the development of the second cycle
(1648-1815) of the first finite-time singularity dynamic and energy inefficiencies, as I explain in this study. The effects of the abnormal war dynamics
during the second exceptional period cannot yet be accurately determined.
006 The second law of thermodynamics imposed an optimum order on the
anarchistic System that allowed – and still allows – collective survival.

This study shows that the anarchistic System exhibits an inherent tendency
to develop toward self-organized states of optimum order. As a consequence
of the intrinsic incompatibility between (increasing) connectivity and security
in anarchistic systems, there is a continuous input of free energy (tensions)
into the System; thus, the anarchistic System is a disequilibrium system.
The second law of thermodynamics applies to the free energy that is produced by the System. Consistent with the ‘demands’ of the second law of thermodynamics, free energy is (periodically) put to work through systemic wars
to implement upgraded orders that foster lower energy states in the System. A
lower energy state signifies relative stability and new opportunities for growth.
During the 1495-1945 period, the anarchistic System produced a finitetime singularity dynamic that was accompanied by four accelerating cycles;
because the System produced free energy at an accelerating rate, upgraded
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orders had to be implemented at an accelerating pace to ensure consistency
with the second law of thermodynamics.
Through a self-organized, finite-time singularity dynamic accompanied by
four accelerating cycles, the anarchistic System ensured an optimal balance
between order and disorder. This optimum order ensured an optimal balance
between the performance of the System and its evolvability. Performance
refers to the ability of the anarchistic System to fulfill the basic requirements
of uneven and (increasingly) interdependent states in the anarchistic System,
and evolvability refers to the System’s ability to make timely adaptations to
the increased connectivity of the System and the higher levels of free energy
(tensions) these adaptations imply.
I argue that the optimum order of the anarchistic System during the 14951945 period ensured maximal population growth by ensuring – by striking
– an optimal balance between order and disorder and between performance
and evolvability. During the 1495-1945 period, the population in Europe (the
core of the anarchist System) increased from approximately 83 million circa
1495 to 544 million in 1945.
By enabling maximal population growth, the finite-time singularity could
ensure its development and unfolding: population growth drove connectivity growth, and connectivity growth ensured the production of sufficient
free energy to ‘power’ the finite-time singularity dynamic. The finite-time
singularity dynamic was accompanied by four accelerating cycles during
the 1495-1945 period, and population growth constituted a self-reinforcing
(positive feedback) mechanism.
Population growth and finite-time singularity
dynamic
Population
growth

Posi
t

feedbac
ive

k→

Fulfillment
of basic
requirements of
populations and
states

Intrinsic incompatibility
connectivity and security

Development and
unfolding of the
finite-time
singularity
dynamic

Free energy
(tensions)

Figure 6
This causal loop diagram (CLD) shows the
interaction between the finite-time singularity dynamic and population growth in the
System. In an anarchistic system, population
growth results in connectivity growth and
the production of free energy (tensions). The
free energy is then used to ‘power’ the further
development and unfolding of the finite-time
singularity dynamic. The finite-time singularity dynamic ensures that the basic requirements of populations (states) in an anarchistic
system can be fulfilled. This is a positive feedback - self-reinforcing - mechanism. Because
free energy is produced at an accelerating rate,
the development and unfolding of the finite
time singularity dynamic also accelerates.

The unfolding of a finite-time singularity dynamic with four accelerating
cycles (during the 1495-1945 period) and the population growth it facilitated

37 |

Part I: Theory

 STATEMENT 006

was accompanied by a number of simultaneous and related developments
in the anarchistic System, including:
1 Consolidation and a SIE process at the unit level
During the unfolding of the finite-time singularity dynamic, the core of the
System (Europe) developed from a large collection of loosely connected and
diverse units (1495) into a highly integrated system of 25-30 highly standardized states (1939).
2 Increasing and eventually complete structural stability
During the unfolding of the finite-time singularity dynamic, the core of the
System (Europe) reached complete structural stability: During successive
cycles, Great Power status dynamics decreased linearly and eventually
(during the fourth international order, 1918-1939) came to a complete stop
(suggesting complete permanence of the Great Power status hierarchy);
concurrently, the physical structures (the territories that states controlled)
of the core of the System crystallized into fractal structures and became
permanent as well; fractality indicates optimal distribution (of free energy
and destructive power).
3 Integration of state structures into dedicated, non-anarchistic hierarchies
Because of the accelerated production of free energy (tensions) in the anarchistic System, free energy had to be put to work to implement upgraded
order at an accelerated pace; free energy was (and is) put to work by means of
systemic wars. When the anarchistic System reached its critical connectivity
threshold (the singularity in finite time) in 1939 and consequently produced
‘infinite’ amounts of free energy, it collapsed.
In response – to ensure consistency with the requirements of the second
law of thermodynamics – the System produced a dual-phase transition. The
dual-phase transition resulted in the simultaneous implementation of two
dedicated, non-anarchistic hierarchies in the core of the System and the first
global order on a global scale in the System. In the contingent domain of the
System, the second law of thermodynamics imposed a process of integration
– of SIE – on the anarchistic System and ‘forced’ states to cooperate to avoid
the production of unsustainable levels of free energy that would put their
collective survival at risk.
4 Simultaneous integration and expansion
As the core of the anarchistic System (Europe) became increasingly integrated,
the core of the System – states in the core of the System – also expanded to
non-core territories. The expansion of core states to the non-core not only
contributed to their power and influence (in the core) but also resulted in the
implementation of state structures in the non-core part of the System. The
non-core part of the System increasingly developed its own ‘autonomous’
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dynamics, which increasingly contributed to the total production of free
energy in the System.
Eventually, the core and non-core parts of the System merged via the
fourth systemic war (the Second World War, 1939-1945) – which constituted
a dual-phase transition – and the distinction between core and non-core lost
its original meaning.
007 It is possible to distinguish four types – levels – of closely related and interacting
dynamics in the anarchistic System (1495-1945).

This study shows that it is possible to distinguish four ‘types’ of dynamics
in the anarchistic System, and these dynamics are closely related.
The analyses show that the anarchistic System produced one finite-time
singularity dynamic during the 1495-1945 period that was accompanied by
four accelerating cycles, and each cycle consisted of a relatively stable period
followed by a systemic war. During the same period, the System produced
eighteen ‘orbits’ (assuming that the non-systemic war dynamics during the
1657-1763 period would not have been temporarily distorted). In total, the
System produced 97 non-systemic wars (expansion wars excluded); such
non-systemic wars take place during relatively stable periods of cycles.
Orbits consist of a number of non-systemic wars that compose ‘circular’
trajectories in phase states (phase state is defined by size (fraction) and
intensity) and are – I assume – produced by the chaotic, non-systemic war
dynamics that typically have such ‘strange’ attractors.
The numbers 1, 4, 18, and 97, which represent the number of singularity
dynamics, cycles, orbits, and non-systemic wars, respectively, qualify as a
Zipfian distribution.
However, this is not the only remarkable regularity; both the number of
non-systemic wars occurring during successive cycles and the number of
orbits into which they can be grouped (assuming no distortion during the
second cycle) decreased linearly.
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Consistency of dynamics of the System (1495-1945)
Calculations based on data from Levy (38)

Level

Dynamic

1

Finite-time singularity 1

2

Cycle

4

Accelerating

3

Orbit

18

Number determined through interpolation.

4

Non-systemic wars

97

During successive relatively stable periods (international
orders) the System produced respectively: 45 - 34 - 16 - 2
non-systemic wars; expansion wars excluded.

Table 11

Number of
occurrences

Remarks

This table shows the number of occurrences of four types of dynamics in the System
during the 1495-1945 period.
Occurrences of dynamics per cycle (1495-1945)
Calculations based on data from Levy (38)

Type

Cycle 1

Cycle 2

Cycle 3

Cycle 4

Total

Non-systemic wars (level 4)

45

34

16

2

97

Orbits (level 3)

9

6 (Est. through
interpolation)

3

0

18

Cycles (level 3)

1

1

1

1

4

Finite-time singularity dynamic (level 1)

Number of events (LOG)

Table 12

100

1

Specification of dynamics of cycles of the first finite-time singularity dynamic
(1495-1945).

Consistency of the dynamics of the System
(1495-1945) Calculations based on data from Levy (38)

10

1

0

1

2

3

4

5

Level of Dynamic

Figure 7
This figure shows the number of non-systemic
wars (97, nine expansion wars excluded),
orbits (18) and cycles (4), that constituted the
first finite-time singularity (1495-1945). The
number of occurrences of respective dynamics
qualify as a Zipfian distribution.

Number of non-systemic wars (red) and orbits (blue)
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Number of non-systemic wars and orbits
during successive Cycles (1495-1945)
Calculations based on data from Levy (38)

50
45
40
35

y = –14.7x + 61�
R 2 = 0.99

30
25
20

y = –3x + 12
R2 = 1

15
10
5
0

0

1

2

3

4

5
Cycle

Toelichting:
— hoofdletter is nu ‘Engineer’.
— cursief niet beschikbaar. Als het moet: ‘slant’ tool gebruiken.
— instructies en kleuren op non-printing laag
— let op: markers krijgen de kleur “markerkleur”

Figure 8
This figure shows the number of non-systemic
wars (in red, expansion wars excluded, 45 34 - 16 - 2) and the number of orbits (in blue,
9 - 6 - 3 - 0, number of orbits of the second
cycle based on interpolation) the anarchistic
System produced during successive cycles of
the first finite-time singularity dynamic (14951945). I argue that the System would have
produced six orbits during the second cycle
if the System’s non-systemic war dynamics
would not have been disturbed during the first
exceptional period (1657-1763). The number
of orbits of the first, third and fourth cycle
(respectively: nine, three and zero) is based on
empirical data. The number for the third cycle
(six) is determined by interpolation.

Each dynamic – component of the anarchistic System – fulfilled a particular function.
Properties of the ‘levels’ of dynamics
Calculations based on data from Levy (38)

Level Type/function

Nr. Distribution during
cycles

1

Non-systemic wars: Release of local
tensions; solution of local issues

97

Occurrences decrease Nine expansion wars excluded. Normally chaotic
linearly: 45-34-16-2
in nature, except for the first exceptional period
(1657-1763).

2

Orbits: Maintaining a functional
balance during international orders

18

Occurrences decrease Number of orbits during second cycle establislinearly: 9-6-3-0
hed through interpolation. Occurrences of orbits
can be attributed to the shape of the chaotic
attractor.

3

Cycles/systemic wars: Fulfillment of 4
basic requirements; implementation
of upgraded orders

Frequency and amplitudes grow at an accelerating rate.

4

Finite-time singularity dynamic:
1
Balancing order/disorder; ensuring
performance and evolvability;
integration and expansion; enabling
population growth

The anarchistic System reaches its critical connectivity threshold in 1939, resulting in collapse and
a dual-phase transition. The structural stability,
robustness and fragility of the System increase
linearly and reach absolute levels shortly before
the System’s collapse in 1939.

Table 13

Remarks

This table shows the functions of the four ‘types’ of dynamics that can be distinguished
during the unfolding of the first finite-time singularity dynamic.
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Taxonomy of non-systemic wars
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This figure shows a taxonomy of the non-systemic wars during the first finite-time singularity dynamic accompanied by four accelerating cycles (1495-1945).

008 The cycles of finite-time singularities have identical life cycles.

The first finite-time singularity dynamic (1495-1945) was accompanied by four
accelerating cycles; the System is presently in the first cycle of the second
singularity dynamic (1945-…). Cycles – which are equivalent to oscillations
– are a consequence of delayed responses by the System to distortions of
its balance; the acceleration of successive cycles can be attributed to the
increasing connectivity of the System, and connectivity determines the
‘pace of life’ in the System.
The cycles that accompany finite-time singularity dynamics typically
consist of relatively long stable periods during which the System is in a
subcritical condition followed by short critical periods. In the contingent
domain of the System, relatively stable subcritical periods and critical
periods manifest themselves as ‘international orders’ and systemic wars,
respectively. During relatively stable periods (international orders), the
anarchistic System produces non-systemic energy releases – non-systemic
wars – to regulate both its balance and energy state.

Part I: Theory

Indicative for size (fraction) and severity

42 |

 STATEMENT 008

Critical period/
Systemic war

Relatively stable period / International order

Low-connectivity regime

High-connectivity regime

Free energy release
deficit

Tipping point

Critical size

charging

Subcritical condition
Non systemic wars

Critical condition
Systemic war

time

Figure 10 This figure shows a schematic representation of a typical cycle. The finite-time singularity dynamic that developed and unfolded in the System during the period 1495-1945,
was accompanied by four accelerating cycles. Cycles have similar life cycles. This study
suggests that the System is presently in the high-connectivity regime of the first cycle
of the second finite-time singularity dynamic (1945-…), and is ‘charging’, and storing free
energy (unresolved issues and tensions) that crystalize in vulnerable issue clusters. The
moment the clusters percolate the System, the System will become critical and produce a
systemic war.

This study shows that during international orders (relatively stable periods),
non-systemic war dynamics are normally chaotic in nature. However, there
are two exceptions: (1) periodic hyper-excited war dynamics during the first
exceptional period (1657-1763) during the second cycle (1648-1815) of the first
finite-time singularity dynamic (1495-1945), and (2) subdued, non-chaotic,
non-systemic war dynamics during the second exceptional period (1953-1989)
during the first cycle (1945-…) of the second singularity dynamic (1945-…).
The nature of non-systemic war dynamics – chaotic or non-chaotic (i.e.,
periodic or subdued, respectively) – is determined by the number of degrees
of freedom in the System; thus, the intensity of the rivalry between Great
Powers determines the number of degrees of freedom in the System. During
the first exceptional period (1657-1763) and second exceptional period (19531989), the number of degrees of freedom in the System were temporarily
reduced as a consequence of the intense rivalries between Britain and France
and between the United States and the Soviet Union, respectively.
Typically, during relatively stable periods, two ‘regimes’ can be established.
These regimes, consisting of a low-connectivity and a high-connectivity
regime, are divided by a tipping point. During low-connectivity regimes,
the connectivity of the issue network remains limited, and an increase in
its connectivity results in larger, non-systemic wars. However, once the
tipping point of the international order is reached and the System is in a
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high-connectivity regime, increasing the connectivity of the issue-network
makes states more stable; the so-called connectivity/local stability effect
results in a decrease in the size of non-systemic wars.
This effect has a fundamental impact on the System’s dynamics and
development: during high-connectivity regimes in relatively stable periods
(international orders), free energy (tensions) is (increasingly) ‘stored’ in the
System instead of being released. The stored tensions (which include unresolved issues) form a ‘free energy release deficit’ and crystallize in vulnerable
issue clusters with fractal structures.
The moment these vulnerable issue clusters percolate through the System, the System becomes critical and highly sensitive to perturbations and
produces a systemic war.
During these systemic wars, states ‘use’ the properties of critical systems
(i.e., under those conditions, system-wide communication, coordination and
planning is ‘enabled’) to collectively design and implement upgraded orders.
Consistent with the demands of the second law of thermodynamics,
upgraded orders enable lower energy states in the anarchistic System – for
‘new’, relatively stable periods – that give states and their populations the
opportunity for further growth.
The high-connectivity regimes of relatively stable periods (international
orders) are instrumental in ‘charging’ the anarchistic System’s systemic wars.
Fundamental differences between relatively stable and critical periods of cycles

Relatively stable period

Critical period

Manifestation in the contingent domain of the System

International order

Systemic war

Condition

Subcritical

Critical

Function

Enabling the balanced fulfillment of the basic
requirements of states and their populations
and their further growth; relatively stable
periods/international orders determine the
performance of the System

Adapt to changed circumstances by implementing an upgraded order, consistent
with the second law of thermodynamics;
critical periods/systemic wars determine
the evolvability of the System

Duration

Relatively long

Relatively short

Type of energy releases

Non-systemic

Systemic

No significant impact
Impact of energy releases
(wars) on the long-term development of the System

Significant impact; critical periods (systemic wars) define the System

Nature of dynamics

Normally chaotic; non-chaotic during exceptio- Chaotic
nal periods (hyper-excited or subdued)

Driver of pace of life

Connectivity; relatively stable periods and
critical periods accelerate at similar rates

Table 14

Connectivity; relatively stable periods and
critical periods accelerate at similar rates

This table provides an overview of the fundamental differences between the relatively
stable and the critical periods of cycles.
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009 During relatively stable periods (international orders), low- and highconnectivity regimes that are divided by a tipping point can be distinguished;
these regimes determine and shape the sizes and frequencies of non-systemic
wars during relatively stable periods.

During relatively stable periods (international orders), the sizes and frequencies of non-systemic wars follow a typical pattern: initially, following
a systemic war, the sizes of non-systemic wars increase on average; at a
certain moment, they reach a tipping point and then begin to decrease in
size. Shortly before a systemic war ‘emerges’, the size of non-systemic wars
is small, and the System is remarkably stable.
Tipping Points of international orders during relatively stable periods (1495-1945)

Table 15

International order

Period

Tipping Point

1

1495 - 1618

1514

2

1648 - 1792

1774

3

1815 - 1914

1856

4

1918 - 1939

Not applicable

This table shows the tipping points of the first three relatively stable periods (international orders) of the first finite-time singularity dynamic (1495-1945).

I propose that during low-connectivity regimes, the increasing connectivity of
the issue network (of which states are integral parts) results in non-systemic
wars of increasing size (where size is defined in terms of fraction). However,
once the tipping point of the relatively stable period is reached, the System is
in a high-connectivity regime; during high-connectivity regimes, the connectivity/local stability effect leads to a decrease in the size of non-systemic wars.
From this perspective, it is possible to make a distinction between non-systemic wars that occurred during low- and high-connectivity regimes.
Based on this perspective, six war clusters can be identified during the first
three relatively stable periods (1495-1616, 1648-1792, and 1815-1914). Because
of the low number (two, excluding expansion wars) of non-systemic wars
during the fourth relatively stable period (1918-1939), war clusters cannot be
identified during this period.
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Identification and properties of war clusters
Data from Levy (38)

Low-connectivity war clusters

High-connectivity war clusters

Int. order Cluster

Nr. of wars

Average size Frequency Cluster Nr. of wars Average size Frequency

1

1

2

0.560

0.250

2

25

0.473

0.223

2

3

19

0.534

0.151

4

3

0.389

0.176

3

5

4

0.483

0.098

6

4

0.392

0.070

Table 16

This table shows six war clusters and some of their properties that can be distinguished
during the first three relatively stable periods (international orders), including the number
of non-systemic wars each cluster produced between Great Powers, and their average
size and frequency. Size is defined in terms of the fraction of Great Powers participating
in a war divided by the total number of Great Powers in the System at that moment in
time; it is a relative measure.

When the average sizes and the frequencies of wars constituting the respective
war clusters are calculated, these calculations reveal a number of similarities.

Average size of war cluster

1 Size development
In all cases, the average size of wars comprising low-connectivity war clusters
is larger than the average size of wars comprising high-connectivity regimes (in
the same relatively stable period). Overall, a downward trend can be observed.

0.6

Figure 11
This figure shows the average size (defined as
fraction) of six war clusters that can be distinguished during the first three relatively stable
periods (international orders). Orders 1-2, 3-4,
and 5-6 respectively concern the first (14951618), second (1648-1792) and third (1815-1914)
relatively stable periods (international orders).
War clusters 1, 3, and 5 are low-connectivity
clusters; 2, 4, and 6 represent high-connectivity
clusters. Data from Levy (38).

Average size of war clusters

0.5
0.4
0.3

Average size = –0.0273x + 0.5673
R 2= 0.52

0.2
0.1
0.0

1

2

3

4

5

6

2 Frequencies
The reverse is the case for the frequencies of wars comprising war clusters:
the frequency of low-connectivity regimes is consistently lower than that
of high-connectivity regimes. However, a significant distortion can also (but
not surprisingly) be observed: the frequencies of the third and fourth war

46 |

Part I: Theory

 STATEMENT 009

Frequecy of war cluster

clusters – the war clusters during the second relatively stable period (1657-1763)
of the second cycle – are ‘extreme’ and do not follow the (‘underlying’) trend.

0.3

Figure 12
This figure shows the frequencies of non-systemic wars (number of wars divided by the
life span of the cluster) during six war clusters
that can be distinguished during the first
three relatively stable periods (international
orders). Orders 1-2, 3-4, and 5-6 respectively
concern the first (1495-1618), second (16481792) and third (1815-1914) relatively stable
periods (international orders). War clusters 1,
3, and 5 are low-connectivity clusters; 2, 4, and
6 represent high-connectivity clusters. Data
from Levy (38).

Frequencies of war clusters

0.25
0.2
0.15
0.01
Frequency = –0.0357x + 0.2863
R 2 = 0.92

0.05
0

1

2

3

4

5

6

VIX: Average size × avaregace Freq. of war clusters

However, it also seems that fluctuations in the average sizes and frequencies
of war clusters canceled one another out. To show this effect, I calculated
the product of the average sizes and frequencies of respective war clusters;
I refer to this property as the volatility index of the System (VIXS). During
the first three cycles, the VIXS decreased approximately linearly.

0.16

Development of VIXS

0.14
0.12
0.01
0.08
0.06
VIXS = –0.0215x + 0.1532
R 2 = 0.98

0.04
0.02
0

0

1

2

3

4

5

6

7

Figure 13
This figure shows the development of the
volatility index of the System (VIXS) during
the first three relatively stable periods (international orders): The VIXS decreased about
linearly, suggesting that distortions in the
average size and frequencies of war clusters
were ‘leveled out’ (corrected). Orders 1-2, 3-4,
and 5-6 respectively concern the first (14951618), second (1648-1792) and third (1815-1914)
relatively stable periods (international orders).
War clusters 1, 3, and 5 are low-connectivity
clusters; 2, 4, and 6 represent high-connectivity
clusters. Data from Levy (38).
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010 During the unfolding of the first finite-time singularity dynamic accompanied
by four accelerating cycles (1495-1945), the structural stability, robustness and 
fragility of the anarchistic System (successive cycles) developed consistently and
very regularly.

During the unfolding of the first finite-time singularity dynamic (1495-1945)
accompanied by four accelerating cycles, a number of the properties of the
anarchistic System developed very regularly and consistently. These properties are a function of the System’s connectivity. The regularities in these
properties can be identified when the four accelerating cycles that accompanied the finite-time singularity dynamic are used as units of analysis.
1 Structural stability
The structural stability of the successive cycles of the anarchistic System is
related to the permanence of the System’s structure(s). I distinguish between
the organizational and physical structures of the System; thus, these structures – and their permanence – are related.
Great Power status dynamics (i.e., the permanence of the Great Power status
hierarchy of the System) are a measure of the permanence of the System’s
organizational structure. During the unfolding of the singularity dynamic,
the Great Power status dynamics decreased linearly and came to a halt during
the fourth international order (1918-1939) shortly before the System’s collapse.
During the unfolding of the first finite-time singularity dynamic, which
was accompanied by four accelerating cycles, the core of the System (Europe)
developed from a large collection of loosely connected and diverse units
(1495) into a highly integrated anarchistic System consisting of 25-30 highly
standardized states (1939). As units and states ‘consolidated’, states simultaneously crystalized into fractal structures. Ultimately, during the fourth
international order (1918-1939), the size distribution of the states in the
System could be best described by a power law and had become permanent.
Indicators and measures of structural stability of the anarchistic System

Order

Indicator

Measure

Organizational

Permanence of the Great
Power status hierarchy

Great Power status Coevolution of states and successive internatidynamics
onal orders, path dependence and lock-in, the
‘powerful-become-more-powerful- effect’

Physical

Permanence and size
distribution of states

Border changes,
and power-law fit

Table 17

Mechanism

The second law of thermodynamics

This table defines indicators and measures of structural stability of the anarchistic

2 Robustness
I define the robustness of the anarchistic System as its ability to ‘absorb’
perturbations during relatively stable periods (international orders) without
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producing non-systemic energy releases (non-systemic wars). I consider
the number of non-systemic wars during relatively stable periods and war
frequency during relatively stable periods as measures of the robustness
of the cycles (the System). During the unfolding of the first singularity
dynamic, the number of non-systemic wars and non-systemic war frequency
decreased linearly. During the fourth international order, the robustness of
the anarchistic System became absolute (‘infinite’).
3 Fragility
The fragility of the anarchistic System relates to its ability to maintain itself
within international orders (which regulate the System during the relatively
stable periods of cycles). The lifespans of international orders (relatively stable
periods) are a measure of its fragility. The lifespan of successive international
orders became shorter at an accelerating rate.
The robustness and fragility of the System are related properties that are two
sides of the same coin. Increasing robustness and increasing fragility go handin-hand; the robustness and fragility of the System became absolute (infinite)
concurrently, shortly before the System’s collapse in 1939. The moment the System reached absolute robustness, it could no longer release free energy (tensions)
via non-systemic energy releases (non-systemic wars), while the anarchistic
System simultaneously produced infinite amounts of free energy (tensions).
The only option remaining was to release energy through a systemic war.
Development of the actual robustness and fragility of
successive international orders (1495-1945)

Table 18

Rel. Stable period /
int. Order

Period

Life span

Number of
non-systemic wars

War Frequency

1

1495-1618

123

45

0.37

2

1648-1792

144

34

0.24

3

1815-1914

99

16

0.16

4

1918-1939

21

2

0.10

This table shows the indicators for the actual robustness (number of non-systemic wars
and war frequency of international orders, eight expansions wars excluded) and for the
fragility of successive orders (life span) of the first finite time singularity dynamic accompanied by four accelerating cycles (1495-1945).
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Figure 14
In this figure the development of the life spans
of successive orders (blue) is shown (this is a
measure for the fragility of the System), and
of the absolute number of non-systemic wars
(orange, eight expansion wars excluded) and
of the war-frequency (x 100, grey) of successive international orders, which are measures
for the robustness of the System. This figure
concerns the actual finite-time singularity
dynamic accompanied by four accelerating
cycles (1495-1945).

Development of the actual robustness and
fragility of successive orders (1495-1945)

160
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Life span (years)
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Number of wars

40
War
frequency (x 100)

20
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1
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4

5

Relatively stable periods / International orders

Development of the theoretical robustness and
fragility of successive international orders

Life span (years), Number of wars, War frequency (x 100)

Table 19

160

Rel. Stable period /
int. Order

Period

Life span

Number of
non-systemic wars

War
Frequency

1

NA

138

51

0.37

2

NA

130

34

0.26

3

NA

98

17

0.17

4

NA

20

1

0.05

This table shows the indicators for the theoretical robustness (number of non-systemic
wars and war frequency of international orders; eight expansion wars excluded) and for
the fragility of successive orders (life span) of the first finite time singularity dynamic
accompanied by four accelerating cycles. NA means ‘not applicable’.
Figure 15
In this figure the development of the life spans
of successive orders (blue) is shown; this is a
measure for the fragility of the System, and
of the absolute number of non-systemic wars
(orange, eight expansion wars excluded) and
of the war-frequency (x 100, grey) of successive international orders; measures for the
robustness of the System. This figure concerns
the theoretical finite-time singularity dynamic
accompanied by four accelerating cycles.

Development of the theoretical robustness and
fragility of successive orders
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The development of the structural stability, robustness and fragility of the
System during the unfolding of the finite-time singularity dynamic accompanied by four accelerating cycles points to the unavoidable collapse (in 1939)
of the System following the fourth international order (1918-1939).
The fact that the System now – during the first international order (1945-…)
of the second singularity dynamic (1945-…) – produces non-systemic wars
indicates that the System is not (yet) absolutely robust and that the next
systemic war will not constitute a phase transition.
011 In 1939, the System simultaneously reached the critical connectivity threshold
and its ‘anarchistic end state’. Concurrent with the anarchistic System’s
production of infinite amounts of free energy (tensions), this energy could
no longer be put to work to (further) upgrade the order and performanceof
the anarchistic System. Consequently, the anarchistic System collapsed and
produced a dual-phase transition to ensure compliance with the physical laws
that apply to the System.

The robustness, fragility and structural stability of the anarchistic System
increased consistently during the unfolding of the first finite-time singularity
dynamic accompanied by four accelerating cycles (1495-1945). These properties became ‘absolute’ during the lifespan of the fourth international order
(the fourth relatively stable period, 1918-1939). At that point, the robustness
and structural stability of the anarchistic System (its organization and physical structures) could not be further ‘improved’. I refer to this fully developed
condition of the anarchistic System as its ‘anarchistic end state’.
In 1939, as the System reached the anarchistic end state during which free
energy could no longer be put to work ‘on behalf of’ the anarchistic System,
the same anarchistic System simultaneously reached its critical connectivity
threshold and produced infinite amounts of free energy (tensions). Consequently, the anarchistic System collapsed and produced a phase transition
to implement a fundamentally different order that would ensure (at least
temporary) compliance with the second law of thermodynamics.
012 During the first relatively stable period (1495-1618, the first international order),
the war dynamics of the anarchistic System constitute a damped oscillator.

It is possible to distinguish four components – four types of dynamics – in
the anarchistic System during the 1495-1945 period: a single, finite-time
singularity dynamic that was accompanied by four accelerating cycles and
consisted of 16 orbits (if the war dynamics were not distorted during the
1657-1763 period) and 97 non-systemic wars (expansion wars excluded).
The 16 orbits produced by the anarchistic System that can be identified in
phase state (defined by the size (fraction) and intensity of the non-systemic
wars) are a ‘product’ of the chaotic nature of the non-systemic war dynamics
in the System. Each orbit consists of a number of non-systemic wars.
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Within the lifespan of the first international order, nine of these orbits
can be identified.
Wars constituting nine orbits during the first international order (1495-1618)
Data based on Levy (38)

Nr. Levy

War/orbit

Direction

Intensity

Fraction

Start

End

1

1/1

R

119

0.60

1495

1497

2

2/1

R

45

0.20

1497

1498

3

3/1

R

60

0.20

1499

1503

4

4/1

R

29

0.20

1499

1500

5

5/1

R

269

0.40

1501

1504

6

6/1

R

145

0.60

1508

1509

7

1/2

L

261

0.80

1511

1514

8

2/2

L

343

0.40

1512

1519

9

3/2

L

57

0.20

1513

1515

10

4/2

L

43

0.60

1515

1515

11

5/2

L

420

0.75

1521

1526

12

1/3

L

958

0.50

1521

1531

13

2/3

L

41

0.25

1522

1523

14

3/3

L

249

0.75

1526

1529

15

4/3

L

384

0.50

1532

1535

16

1/4

L

55

0.25

1532

1534

17

2/4

L

438

0.50

1536

1538

18

3/4

L

1,329

0.50

1537

1547

19

4/4

L

176

0.25

1542

1550

20

1/5

?

629

0.50

1542

1544

21

2/5

?

107

0.50

1544

1546

22

3/5

?

79

0.50

1549

1550

23

4/5

?

578

0.50

1551

1556

24

5/5

?

668

0.50

1552

1556

25

1/6

R

676

0.40

1556

1562

26

2/6

R

316

0.60

1556

1559

27

3/6

R

78

0.40

1559

1560

28

4/6

R

310

0.40

1559

1564

29

5/6

R

77

0.40

1562

1564

30

6/6

R

306

0.40

1565

1568

31

7/6

R

608

0.40

1569

1580

32

1/7

R

600

0.40

1576

1583
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Wars constituting nine orbits during the first international order (1495-1618)
Data based on Levy (38)
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40

1/9

R

175

0.33

1610

1614

41

2/9

R

70

0.17

1615

1618

42

3/9

R

23

0.17

1615

1617

43

4/9

R

58

0.14

1617

1621

44

5/9

R

69

0.29

1618

1619

45

6/9

R

173

0.14

1618

1621

Table 20

The non-systemic wars the System produced during the first international order (14951618) of the first finite-time singularity dynamic (1495-1945), constitute nine orbits. Only
one Great Power participated in wars marked with blue.

Further analysis shows that these orbits – the non-systemic wars that constitute the respective orbits – did not develop randomly; on the contrary, they
developed very consistently.
Figure 16
This figure shows the properties of the nine
orbits the anarchistic System produced during
the first relatively stable period (the first
international order, 1495-1618). The properties
developed very regularly: The orbits – the
war dynamics during the first international
order – constitute a damped oscillator. In the
red plot Great Power wars with one Great
Power are included (n = 45); in blue Great
Power wars only involving one Great Power
are excluded (n = 30).

Average size of wars constituting orbits

Average sizes of wars in the nine orbits of the first
international order (1495-1618), including (red,
n = 45) and excluding (blue, n = 30) GP wars
involving only one Great Power
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The typical behavior of the non-systemic war dynamics during the first
international order qualifies as a damped oscillator; by means of ‘clusters
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of wars’ – grouped in orbits – the System continuously tried to (re-)establish
a certain order to ensure that states (units) in the System could fulfill their
basic requirements in the anarchistic System. In at least some respects, the
damped oscillator during the first relatively stable period (1495-1618) fulfilled
the same function for the international order that the finite-time singularity
dynamic accompanied by four accelerating cycles fulfilled for the anarchistic System during the 1495-1945 period: maintaining a functional balance.
013 Three networks can be distinguished in anarchistic systems, and connectivity is
the driver – the control parameter – of the System.

In the context of this study, a distinction can be drawn between three networks: an ‘overall’ network, issue networks, and vulnerable issue networks.
In all these cases, connectivity is the driver – the control parameter.
However, its effects ‘differ’ depending on the network in question.
A distinction between the three networks in the System

Overall network

Issue network

Vulnerable issue network

This network (system) involves
humans (individuals) and the
numerous ‘social systems’
(groups, organizations, etc.)
in which they group/cluster,
including states. These groups
and these humans must fulfill
basic requirements to ensure
their survival and the survival of
their constituents. The network
(the System) has a hierarchical
(nested) structure. The interactions
between the (numerous) components of this network are regulated
by (different) rule sets.

Because of the intrinsic incompatibility between (increasing) connectivity and security in anarchistic
systems (see: ‘Overall network’), the
system produces free energy. Issues
and tensions in the System are
crystallizations of free energy in the
contingent domain of the System.
Issues are defined by (interactions
between) states. Issues and states
form an issue network.

Issues, of which states are integral
parts, form issue networks.
Vulnerable issue networks
(clusters) are subsystems of the
issue network. States in the issue
network have a certain preparedness to engage in war because
of these issues. Vulnerable issue
networks connect issues and
states; in these networks, states
are ‘one step’ from switching to
positive war decisions. Vulnerable
issue clusters are one step (for
example, one incident) from being
‘activated’.

ConnecIn this study, I focus on the interac- Issues and states constitute the nodes
tions and
tions and relationships between of the issue network. Their interacconnectivity units and states, in particular.
tions form the connections. During
relatively stable periods, the connectivity of the issue network increases
as a consequence of the continuous
production of free energy. During the
lifespan of relatively stable periods,
low- and high-connectivity regimes
and (the properties of) their related
dynamics can be distinguished from
one another.

The war decisions of states in the
System qualify as binary decisions
with externalities and thresholds. The war decisions of other
states (‘war’ or ‘no war’) and the
thresholds they (themselves) apply
to war decisions determine their
response to issues.

Definition,
specification
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A distinction between the three networks in the System

Driver of
Population growth is the main
connectivity – ‘underlying’ – driver of this
growth
network. People and populations
must fulfill basic requirements to
survive; states are instrumental in
fulfilling basic requirements. In
fulfilling basic requirements, states
and populations have become
increasingly interdependent.
However, connectivity growth –
population growth – and security in
anarchistic systems are intrinsically
incompatible, and this incompatibility results in the production
of free energy (tensions between
states) in the System.

Free energy
(tension) production in the System
drives the connectivity of the issue
networks.

Effects and
impacts

The level of connectivity of the issue The level of connectivity deternetworks determines whether the mines the size and frequency of
relatively stable period is in a low- non-systemic wars.
or high-connectivity regime. This
regime determines, for example,
the sizes of non-systemic wars and
the ability of the System to store free
energy, which then crystalizes in
vulnerable issue clusters.

Table 21

The second law of thermodynamics (and a number of other laws
and deterministic mechanisms)
apply to the free energy (tensions) produced in the anarchistic
System.
Furthermore, I argue that the
connectivity of the overall network
determines the pace of life in the
System. The acceleration of the
finite-time singularity dynamic
can be attributed to the increasing connectivity of the System,
the amount of free energy that
is produced, and the need (as
determined by the second law
of thermodynamics to put this
energy to work at an accelerating
pace.

The war decisions of other states
connected to issue networks
drive war decisions in the System.
The properties of a vulnerable
issue cluster (its connectivity, the
thresholds of states) determine
the war dynamics that the System
produces.

This table provides an overview of the main characteristics of the three ‘networks’ that
can be distinguished in anarchistic Systems. Connectivity is the driver of these networks.

These networks have a nested structure, and they overlap to a degree: vulnerable issue networks/clusters form a sub-set of issue networks; issue
networks can be considered a subset of an overall network. The fact that
these networks form ‘nested’ sub-sets indicates that the driver of the overall network (population growth) indirectly impacts the driver of the issue
network through the free energy population growth it (indirectly) produces.
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In this study, I refer primarily to the ‘connectivity growth of the System’
without explicitly specifying sub-networks and sub-drivers.
In the table below, I provide an overview of various connectivity effects.
Direct and indirect connectivity effects

Effect

Explanation

Increasing incompatibility
of the System.

Connectivity and security are intrinsically incompatible in anarchistic systems.
Incompatibility produces the tensions and free energy that power the singularity
dynamic.

Emergence of a tipping
point in the non-systemic
war dynamics during relatively stable periods of cycles,
marking a switch from a
low- to high-connectivity
regime.

During relatively stable periods the connectivity of the System increases. The
connectivity of the System determines the size and frequency of non-systemic
wars the System produces. When the System reaches the tipping point of
relatively stable periods states become more stable because of (what I name) the
connectivity/stability-effect; from that point onwards, until the System becomes
critical, the size of non-systemic wars the System can produce decreases. This
effect primes the System for systemic war.

Increasing pace of life.

Population size determines the pace of life of the System. An increase in the pace
of life also implies in increase in the speed of spreading phenomena, including
the spreading speed of tensions and hostilities in the System.

Increasing robustness and
fragility.

Increasing connectivity of the System implies increased robustness and increased ability to absorb perturbations without producing non-systemic wars. Increasing robustness implies that the System’s ability to produce free energy-release
events (non-systemic wars) becomes increasingly limited/restrained. At the same
time as the System’s robustness increases, the fragility of the System (the ability
of the System to maintain itself in a stability domain) decreases; robustness and
fragility of the System are two sides of the same coin.

Increasing structural
stability.

Connectivity increase also contributes to the structural stability of the System;
its organizational stability (permanence) as well as the permanence (stability) of
state-structures (form and size) in the System.

Increasing energy requirements of systemic wars to
accomplish a rebalancing
of the System through
the implementation of
upgraded orders.

Increased connectivity of the System impacts the energy required to rebalance
the increasingly stable System.

Increasing interdependence.

Connectivity growth and growth of interdependence go hand-in-hand. Increasing interdependence has positive and negative effects in an anarchistic System.
Positive: it improves the ability of states to fulfill certain basic requirements.
Negative: it unavoidably produces issues and tensions that negatively affect the
security of states, but also identities of humans and social systems.

Increasing alliance dynamics.

Increasing connectivity results in (more) issues and tensions in the System; in
response states try to hedge certain risks by forming alliances.

Table 22

This table shows and explains the most obvious connectivity effects.
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STATE 1

STATE 2

STATE 8

STATE 7

Figure 17

STATE 5

STATE 3

STATE 4

STATE 6

This figure depicts the System as a network of binary ‘war switches’. States constitute
the switches (nodes) in this network. States are integral components of the network of
vulnerable issue clusters. Vulnerable issue clusters are one step from being activated and
producing a war (energy release). I assume that states are linked to (are integral parts of)
a number of issues (and issue clusters) that during relatively stable periods develop in the
System. The connectivity of the issue network determines if the System is in a low- or
high-connectivity regime.
In above figure, states are depicted as (blue) hexagons. Issues states have, are shown as
('thorny') stars. Issues of states can either be 'vulnerable' (depicted in dark red, one step
from being activated in war) or 'not vulnerable'. Connectivity of states (to the issue network) and thresholds states use to decide to go to war (or not), determine the dynamics
of the issue network and of the properties (size and frequency) of war dynamics in the
System. In the present international order, the ‘South China Sea’ and the ‘Ukraine’ can be
considered issue clusters.

014 (Systemic) wars are delayed responses to imbalances between order and disorder
in the System, resulting in oscillations.

During the 1495-1945 period, the anarchistic System upgraded its order at an
accelerating rate by means of systemic wars. Systemic wars were produced
by a finite-time singularity that was accompanied by four accelerating cycles;
each cycle consisted of a relatively stable period followed by a systemic war.
The accelerating finite-time singularity dynamic can be considered a
‘product’ of the free energy the anarchistic System produced at an accelerating rate and to which the second law of thermodynamics applies. The
second law of thermodynamics ‘demands’ that free energy be put to work to
implement upgraded orders that lead to lower energy states in the System;
a lower energy state leads to a period of relative stability and the further
(population) growth of states in the anarchistic System.
Free energy was (and still is) produced because of the intrinsic incompat-
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ibility between (increasing) connectivity and security in anarchistic systems,
and population growth is the driver of connectivity growth.
Population growth in (states of) the System and the finite-time singularity
dynamic accompanied by four accelerating cycles together form a self-reinforcing (positive feedback) mechanism: Population growth powers the finitetime singularity dynamic, and the finite-time singularity dynamic guarantees
maximal population growth by balancing order and disorder in the anarchistic
System and ensuring the anarchistic System’s performance and evolvability.
The finite-time singularity dynamic was accompanied by four accelerating
cycles; during the relatively stable periods (international orders) of cycles,
the System produced non-systemic wars. Typically, relatively stable periods
were (and still are) followed by systemic wars. I assume that the severity of
the wars is a measure of the destructive energy that was deployed during
these wars; the ‘amount’ of destructive energy is a measure of the free energy
that was produced by the anarchistic System.
In the table below, I show the ‘total’ severities of the successive cycles
for both the actual and theoretical models of the first finite-time singularity dynamic.
I have constructed the theoretical model of the first finite-time singularity
dynamic by fine-tuning the parameters and certain properties of the actual
singularity dynamic, assuming maximal consistency of the singularity
dynamic’s properties and dynamics.
I have related the total severities of the successive cycles to the size of
the European population at the beginning of the successive systemic wars.
Total severity (BCD) of cycles as proportions of the
population size of the core of the System (Europe)

Table 23

Cycle

Year

Population size (in
millions)

Actual FTS
(BCD/pop size in %)

Theoretical FTS (BCD/
pop size in %)

1

1618

115

2.59

2.64

2

1792

195

3.87

2.95

3

1914

450

1.87

1.94

4

1939

525

2.47

2.19

In this table, the population size (Europe) in the first year of systemic wars is related
to the total severity of the respective cycles. These calculations suggest that the total
severity of successive cycles as a proportion of population size behave as an oscillatory dynamic.

On average, 2.7% of the population (of Europe) were casualties of the four
systemic wars produced by the anarchistic System; however, this number
reflects only the battle casualty deaths (BCD) of military personnel and not
civilian casualties. In the case of the theoretical model, this percentage is
2.42, suggesting a ‘small’ (an understatement when the human suffering is
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Proportion: total severity of cycle/
population size at start systemic war

taken into consideration) difference between the actual finite-time singularity
dynamic and the theoretical model.
If these values are plotted in a diagram, an interesting pattern can be
observed; see the figure below.

4.5

Total severities of cycles as proportions of
populations size
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Figure 18
This figure shows the oscillating behavior of
the four cycles that accompanied the first
finite-time singularity dynamic (1495-1945);
the actual oscillations and the oscillations of
the theoretical model of the first finite-time
singularity dynamic are depicted in blue and
red, respectively (data used from Levy (38).
The differences between the amplitudes of the
second and fourth cycles can be attributed
to the effects of the abnormal war dynamics
during the first exceptional period (1657-1763)
during the second cycle (1648-1815) and to the
globalization effect during the fourth systemic
war (1939-1945), respectively.

This figure shows that the total severities of the successive cycles as a fraction of the population size of the core of the System (Europe) constitute
two oscillations that follow a slightly downward trend. The precision of the
theoretical model is notable: the theoretical model has a 100% fit.
The oscillations suggest that the (systemic) wars were delayed responses
(corrections) to imbalances in the anarchistic System that caused two ‘overshoots’ and one ‘undershoot’. These delays were caused – enabled – by the
metastable condition of the System during relatively stable periods; the
international orders were instrumental in this metastability.
When the theoretical model is used as a reference, this figure makes it possible to identify two distortions in the actual finite-time singularity dynamic.
The two distortions are not surprisingly caused by the behavior of the
second cycle (3.87% actual versus 2.95% theoretical) and the fourth cycle
(2.47% actual versus 2.19% theoretical) as a consequence of the abnormal
non-systemic war dynamics during the first exceptional period (1657-1763)
and the globalization of the System during the fourth systemic war (the
Second World War, 1939-1945), respectively.
The first and third cycles match entirely: during these cycles, the chaotic
non-systemic war dynamics of the System remained undisturbed, as their
circular trajectories in phase state already suggest.
The trend line also shows that, in fact, the anarchistic System became more
efficient: the severities of the successive cycles exhibit a downward trend,
indicating that an increasingly smaller proportion/fraction of the System’s
population had to be sacrificed to re-establish a functional/optimal order.
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015 During the successive cycles of the first finite-time singularity dynamic (14951945), the anarchistic System increasingly released free energy through systemic
wars instead of non-systemic wars; the release ratio shifted ‘in favor’ of systemic
wars.

During the unfolding of the finite-time singularity dynamic accompanied by
four accelerating cycles (1495-1945), the energy release distribution during
the successive cycles shifted in favor of systemic wars. I define the ratio of
the severity of a systemic war in a cycle and the total severity of all wars
during the cycle as a cycle’s release ratio. I consider the severities of wars
indicative of the destructive energy that is deployed during wars and of the
amount of free energy that has built up and is released.
The change in the energy release distribution can be attributed to the
increasing robustness of successive relatively stable periods of cycles. Ultimately, during the fourth relatively stable period (1918-1939), the anarchistic
System became completely robust and the release ratio became one, indicating that all the energy was (and could only be) released during the fourth
systemic war (the Second World War, 1939-1945).
However, the development of the release ratio indicates a significant
distortion during the second cycle (1648-1815).
Release ratios of successive cycles of the actual and theoretical finitetime singularity dynamic (1495-1945). Data based on Levy (38)

Actual FTS
(Severity in BCD)

Theoretical FTS
(Severity in BCD)

Cycle

Period

Severity
Total severity
systemic war

Ratio

Severitysyste- Totalseverity
mic war

Ratio

1

1495-1648

1,971,000

2,976,000

0.66

1,971,000

3,036,000

0.65

2

1648-1815

2,532,000

7,550,300

0.34

4,900,000

5,750,000

0.85

3

1815-1918

7,734,300

8,429,080

0.92

8,100,000

8,720,000

0.93

4

1918-1945

12,948,300

12,953,300

1.00

11,100,000

11,500,000

0.97

Table 24

This table shows the release ratios of the successive cycles of the actual and theoretical
finite-time singularity (1495-1945).

If the ratios of the actual and theoretical finite-time singularity are plotted
in a graph, the (above-mentioned) distortion during the second cycle (16481815) is clearly visible.

Release ratio
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Figure 19
This table shows the release ratios of the
successive cycles of the actual (in blue) and
theoretical (in red) finite-time singularity that
was accompanied by four accelerating cycles
(1495-1945). The distortion caused by the first
exceptional period is clearly visible (1657-1763).

Release ratios of the cycles of the actual (blue)
and theoretical (red) finite-time singularity
dynamic (1495-1945)
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During the 1657-1763 period, which I designated as the first exceptional
period of the second cycle, the non-systemic war dynamics of the System
were temporarily non-chaotic in nature and produced a series of extreme
non-systemic wars (in terms of size and severity). I argue that these wars
resulted because the anarchistic System during that specific period lacked
a third – balancing – degree of freedom that would have produced more
restrained chaotic non-systemic war dynamics.
The abnormal non-systemic war dynamics during the exceptional period
(during the second cycle) had a number of effects, including the following:
(1) an ‘over-production’ of free energy (tensions), resulting in a series of
‘extreme’ non-systemic wars and hyper-excited war dynamics; (2) a shift in
the energy release distribution of the System; and (3) a delay in the unfolding
of the second cycle.
1 Over-production of free energy
The abnormal non-systemic war dynamics resulted in an increase of 0.92
percent in the total severity of the cycle (see statement 014).
2 A distortion in the release ratio of the second cycle
Significantly more energy was released through non-systemic wars during
the relatively stable period of the second cycle than would have been the
case if the non-systemic war dynamics had not been disturbed, as the
theoretical model of the first finite-time singularity dynamic suggests. It
seems that the increase in the energy release via non-systemic wars was
(at least to a degree) ‘compensated’ by a significantly lower level of release
during the second systemic war (the French Revolutionary and Napoleonic
Wars, 1792-1815); the actual release ratio was 0.34 compared to 0.85 for the
theoretical release ratio.
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3 A delay in the unfolding of the second cycle
This delay was approximately 13 years, as this study suggests.
016 Through systemic wars, the anarchistic System periodically upgraded its order
by designing and implementing upgraded organizational arrangements that (1)
realigned the actual positions of power and influence among states using the
rules that apply to their interactions and (2) were increasingly comprehensive
and able to ‘handle’ the increasing amounts of free energy (tensions) that the
System produced as a consequence of its continuously increasing connectivity.

During systemic wars, the System typically addresses two discrepancies that
must be corrected: (1) that the preceding international order (which collapsed
and caused the System to become critical) is no longer representative and
requires an upgrade and (2) that the preceding international order was not
designed to ‘handle’ – to balance – the increased level of free energy that the
anarchistic System eventually produced during its lifespan; the anarchistic
System continuously produced accelerating amounts of free energy because
of its continuously increasing connectivity (populations of states).
1 Realigning the actual power and influence of states using the organizational
arrangements that underpin international orders
2 Implementing increasingly integrated international orders
During the 1495-1945 period, the anarchistic System produced accelerating amounts of free energy (tensions) that had to be put to work (through
systemic wars) at an accelerating rate to implement upgraded orders that
enabled lower energy states in the anarchistic System. Lower energy states
are a prerequisite for relative stability – relatively stable international orders
– in the anarchistic System.
Because of the continuously increasing connectivity of the System and
the intrinsic incompatibility between connectivity and security in anarchistic systems, the System produced (and continues to produce) accelerating
amounts of free energy.
To achieve and maintain lower energy states (at least for some period
of time) in a System that produced accelerating amounts of free energy
(tensions), the organizational arrangements that underpinned the successive relatively stable periods (international orders) had to be increasingly
comprehensive. Interactions between states in the increasingly connected
anarchistic System required increasingly comprehensive regulation to ensure
that the high levels of tensions that were unavoidably produced could (at
least temporarily) be reconciled with the increasing interdependence of the
states regarding the fulfillment of their basic requirements.
That increasingly comprehensive arrangements (international orders) had
to be implemented facilitated a SIE process in the System; the impulse and
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instinct of humanity to survive, the need to fulfill basic requirements and the
second law of thermodynamics are at the core of the System’s SIE dynamic.
017 During the unfolding of the finite-time singularity dynamic accompanied by
four accelerating cycles (1495-1945), states and successive international orders
coevolved through a powerful-become-more-powerful mechanism.

The finite-time singularity dynamic accompanied by four accelerating
cycles that unfolded in the anarchistic System during the 1495-1945 period
constituted a path-dependent dynamic that increasingly locked in on the
accelerating implementation of successive orders to ensure compliance with
the second law of thermodynamics. Upgraded orders were implemented
during critical periods via systemic wars.
During the unfolding of the finite-time singularity dynamic, the ‘units’ of
the System and successive international orders coevolved; a selection mechanism and self-organization were instrumental in this co-evolution process.
At the core of these dynamics was what I call a ‘powerful-become-more-powerful effect’. The powerful-become-more-powerful effect constitutes a self-reinforcing mechanism that contributed to the increasing structural stability of
the System and also ‘prepared’ the anarchistic System to be able to implement
dedicated, non-anarchistic hierarchies in its core (Europe).
During systemic wars, states in the System collectively designed and
implemented upgraded orders that could ensure the collective fulfillment of
the basic requirements of uneven states in the anarchistic System. Systemic
wars can be considered bargaining processes: the ‘level’ of dominance that
states achieved during systemic wars determined the extent to which they
could influence the design and implementation of the upgraded orders that
were about to be implemented. The dominant states used their positions of
power and influence during systemic wars to ensure that the arrangements
that underpinned the next order promoted their (specific) interests, in particular, which was accomplished by including certain privileges in the upgraded
order. These privileges also ensured that the dominant powers had a special
interest in maintaining the status quo of the new order, which served them
well by virtue of the privileges that were embedded in it. These privileges –
and the resulting special interests of dominant Great Powers – contributed
to the structural stability of the anarchistic System.

Intrinsic incompatibility
connectivity and security
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Figure 20
This figure shows a causal loop diagram (CLD)
of the ‘powerful-become-more-powerful
Power position
effect’, which constitutes a positive feedback
Great Power
mechanism. In the CLD, the variables and their
relationships are shown: States have ‘power
positions’ that (to a high degree) determine
e feedba
tiv
their influence during systemic wars, to ensure
Privileges
Systemic war
the design and implementation of ‘favorable’
upgraded international orders. Powerful states
typically, use systemic wars to acquire (more)
privileges that ensure that their basic requirements and interests are secure and promoted
Upgraded
order
during the relatively stable periods (international orders) that follow. As a consequence of
this mechanism, powerful states can become
increasingly more powerful. This effect contributed to the increase of the structural stability – the organizational permanence – of successive international orders. During the unfolding of the finite-time singularity dynamic
accompanied by four accelerating cycles, shortly before the collapse of the anarchistic
System in 1939, the Great Power status dynamics came to a complete halt.
Powerful-become-more-powerful effect

→
ck

Posi
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These privileged arrangements also ensured that the dominant powers
could extend and increase their dominance through the privileged arrangements. The powerful-become-more-powerful effect contributed to a decrease
in the Great Power status dynamics (and to the increasing permanence of
the Great Power status hierarchy) during the unfolding of the finite-time
singularity dynamic (1495-1945) and contributed to the increasing permanence and fractality of the physical structures of the System. The increasing
organizational and physical permanence of the core of the System are a
measure of its increasing structural stability.
018 During high-connectivity regimes in relatively stable periods, the connectivity/
local stability effect allows the anarchistic System to remain temporarily in a
configuration other than the System’s state of least energy – in a metastable
condition – and ‘charge’ for systemic war.

During the 1495-1945 period, the anarchistic System produced a finite-time
singularity dynamic accompanied by four accelerating cycles. Each cycle
consisted of a relatively stable period – an international order – followed by
a systemic war; systemic wars are indicative of criticality. During systemic
wars, the anarchistic System puts free energy (tensions) to work to implement
upgraded orders that foster lower energy states in the System, consistent
with the ‘demands’ of the second law of thermodynamics.
During the relatively stable periods of cycles, two regimes can typically be
distinguished: a low- and a high-connectivity regime, which are divided by
a tipping point. During low-connectivity regimes, the sizes of non-systemic
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wars (non-systemic energy releases) are still limited by the ‘low’ connectivity
of the issue network. Once the tipping point of the relatively stable period is
reached, the increasing connectivity of the network of issues results in the
(increasing) local stability of the states in the network; this so-called connectivity/local stability effect increasingly limits the sizes of non-systemic wars.
The impact of abnormal, non-systemic war dynamics during the first
exceptional period (1657-1763) on the development of the second cycle (16481815) suggests that for a relatively stable period to reach the threshold for a
high-connectivity regime, the non-systemic war dynamics must be chaotic
in nature and must not be periodic or as extreme as was the case during the
first exceptional period. As opposed to periodic war dynamics, chaotic war
dynamics are more restrained because of a third degree of freedom that
impacts these dynamics.
During high-connectivity regimes, free energy (tensions) is ‘stored’ in
the anarchistic System instead of being released, which then forms a free
energy release deficit, which results in the energy crystallizing in vulnerable
issue clusters with fractal structures. The moment these clusters percolate
through the System, the System becomes critical and produces a systemic
war. At that point, the percolated vulnerable issue clusters are activated,
and the free energy release deficit is released.
High-connectivity regimes (in combination with chaotic, non-systemic
war dynamics) are a precondition for criticality and systemic war: high-connectivity regimes constitute thresholds that allow the anarchistic System to
remain – for the duration of the high-connectivity regime – in a configuration
other than the System’s state of least energy (in a metastable condition) and
to ‘charge’ for the next systemic war.
019 H
 igh-connectivity regimes, in combination with chaotic, non-systemic war
dynamics, are preconditions for the anarchistic System to become critical and to
produce systemic wars to implement upgraded orders.

This study shows that chaotic, non-systemic war dynamics during high-connectivity regimes are a precondition for the anarchistic System to become
critical and produce systemic wars: The System must be ‘charged’.

Indicative for size (fraction) and severity
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Critical period/
Systemic war

Relatively stable period / International order

Low-connectivity regime

Percolation threshold:
System becomes critical and
produces a systemic war

Free energy (tensions) is
put to work to design and
implement an upgraded
order that allows for a
lower energy state of
the System

Crystallization in
vulnerable issue clusters
with fractal structures

High-connectivity regime

Tipping point
charging

Subcritical condition
Non systemic wars

Free energy release
deficit
Critical
size

Critical condition
Systemic war

Unresolved issues
and tensions

Free energy release deficit
Build up during high
connectivity regime

Critical condition
Systemic war

Figure 21 This figure shows schematically the buildup of a free energy release deficit during the
high-connectivity regime of a relatively stable period (international order). The free
energy (unresolved issues and tensions) is temporarily ‘stored’ in the System, and
crystalizes in vulnerable issue clusters. The moment these clusters percolate the System,
the System becomes critical and produces a systemic war. During the systemic war the
accumulated free energy (tensions) is put to work to implement an upgraded order that
allows for a lower energy state of the System.

During critical periods, free energy (tensions) that has accumulated in the
System is put to work to implement upgraded orders that foster lower energy
states in the System, consistent with the requirements of the second law of
thermodynamics. Critical periods/systemic wars are instrumental in the
development of the System to ever-higher levels of order.
Chaotic, non-systemic war dynamics are a precondition for the anarchistic
System to become critical. The intrinsic inhibition of chaotic war dynamics
contributes to ‘charging’ the System during high-connectivity regimes.
The ‘inhibition’ of chaotic, non-systemic wars can be attributed to the
impact of a third (or fourth) degree of freedom. A third degree of freedom has
a balancing effect. In cases in which the System has at least three degrees of
freedom, states are more reluctant to engage in war because of the greater
unpredictability of the System under those particular (chaotic) conditions.
Unpredictability is synonymous with risk and thus for restraint. During
the first exceptional period (1657-1763), the number of degrees of freedom
within the System was temporarily reduced to two as a consequence of the
intense rivalry between Britain and France; tension levels in the System
were very high. The System as such was transparent (‘simple’, i.e., all issues
were dominated by the intense rivalry between Britain and France), easier to
understand, and more predictable; therefore, it was not considered necessary
(or possible) to hedge risk. Because of these ‘simplified’ conditions, issues
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became over-connected, and the System became hyper-excited, resulting in
more extreme non-systemic wars in terms of size as well as severity/intensity.
High-connectivity regimes (in addition to chaotic, non-systemic war
dynamics) are also a precondition for the anarchistic System to become
critical. The connectivity/local stability effect that manifests during high-connectivity regimes increasingly ‘inhibits’ non-systemic war dynamics (non-systemic energy releases).
During high-connectivity regimes, instead of being released, free energy
(issues and tensions) is ‘stored’ in the System; this energy forms a free energy
release deficit and crystalizes in vulnerable issue clusters with fractal structures. The moment these vulnerable issue clusters percolate through the
System, the System becomes critical and produces a systemic war.
The intrinsic inhibition of both chaotic, non-systemic war dynamics
and high-connectivity regimes is necessary to charge the System for systemic wars.
Following the dual-phase transition (the fourth systemic war, the Second
World War, 1939-1945), the anarchistic System developed a second finite-time
singularity dynamic accompanied by accelerating cycles.
The System is in a high-connectivity regime, and the non-systemic war
dynamics are chaotic in nature, as their circular trajectories in phase state
show; the System is – because that is what it means – now ‘charging’ for the
next systemic war.
Free energy (tensions, unresolved issues), the release of which is increasingly inhibited, are instead stored within the System and form a free energy
release deficit. The stored free energy crystallizes in vulnerable issue clusters
that will eventually – in approximately 2020 – percolate through the System,
causing it to become critical and to produce a systemic war to implement
an upgraded order that fosters a lower energy state in the System, that is,
the next relatively stable period.
020 It is possible to distinguish seven types of change within the System.

This study shows that seven types of change can be distinguished within
the deterministic domain of the anarchistic System; these types of change
can be derived from the workings of the finite-time singularity dynamic
that was accompanied by four accelerating cycles (1495-1945). In all seven
cases, the changes were not caused by exogenous factors but resulted from
the intrinsic dynamics of the anarchistic System.
1 A change from a collection of unconnected units to a system
This change was accomplished when a collection of unconnected units
reached the percolation threshold around the year 1495. These units became
connected and formed an ‘integrated’ system.
The accompanying mechanism of change was connectivity growth
through population growth. This change affected the System.
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2 A change in the fundamental structure of the System: the merging of nodes
in dedicated, non-anarchistic hierarchies
This change was accomplished in the core of the System, when the System
reached the critical connectivity threshold in 1939, then collapsed and
experienced a dual-phase transition. The dual-phase transition resulted in
the implementation of two dedicated, non-anarchistic hierarchies in the
core (Europe) of the System and the first global order on a global scale in
the System (see change (7)). Within these dedicated hierarchies, anarchy
and the production of free energy were neutralized, ensuring limits on the
production of free energy (tensions) in the anarchistic System (consistent
with the second law of thermodynamics).
The accompanying mechanism of change was a (dual) phase transition.
Because it was a phase transition, it required criticality and became manifest in the contingent domain through the fourth systemic war (the Second
World War, 1939-1945). This change affected the System.
3 A change in the order of successive relatively stable periods
During the unfolding of the singularity dynamic, upgraded orders were
implemented via systemic wars three times. Upgraded orders provided
increased structural stability and (renewed) opportunities for states to fulfill
their basic requirements.
The accompanying mechanisms of change were criticality in the deterministic domain and systemic war in the contingent domain. This change
also affected non-systemic war dynamics between states during successive
relatively stable periods (international orders).
4 Change from a low- to a high-connectivity regime during relatively stable periods
At the tipping points during the life cycle of relatively stable periods (dividing
low- and high-connectivity regimes), states in the System reached a degree
of connectivity that resulted in increased local stability and limited the size
of the non-systemic wars that the System could produce. High-connectivity
regimes (increasingly) deprived the System of the option to release tensions
by means of non-systemic wars and instead resulted in the accumulation
of free energy release deficits that crystalized in vulnerable issue clusters
with fractal structures. The vulnerable issue clusters eventually percolated
the System, leading it to become critical and to produce a systemic war to
restore a viable level of order.
The accompanying mechanism of change was increasing connectivity.
The change affected (1) the size of the non-systemic wars that the System
could produce during relatively stable periods, (2) the free energy that could
be stored in the System (the ‘size’ of the free energy release deficit), (3) the
formation of vulnerable clusters, (4) the System’s criticality, and (5) the System’s ability to implement upgraded orders via systemic wars.
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5 Change from a high-connectivity regime to criticality and systemic war
During the final stage of high-connectivity regimes in relatively stable periods,
vulnerable issue clusters eventually percolated through the System, causing
it to become critical. A critical condition means that the correlation length
of the System had reached ‘one’; a condition that allowed for system-wide
communication, coordination and planning. At that point, the System’s susceptibility to disruptions had also become infinite, meaning that even small
incidents could trigger systemic responses (systemic war). The ‘outbreak’ of
the third systemic war (the First World War, 1914-1918) illustrates these typical system properties and dynamics. When the percolating vulnerable issue
cluster was triggered – activated – the condition of the System then abruptly
changed from what could be defined as a stable condition to systemic war.
The accompanying mechanism of change was increasing connectivity and
a percolating vulnerable cluster that triggered a system-wide response. The
change affected the level of war in the System, altering it from an absence of
non-systemic wars, which were effectively suppressed by the local stability
of states as a consequence of the high connectivity of the System, to systemic war. This change allowed the System to implement upgraded orders
by means of systemic wars.
6 A change from chaotic to periodic, non-systemic war dynamics, and vice versa
During the unfolding of the (first) finite-time singularity dynamic accompanied by four accelerating cycles (1495-1945), the anarchistic System experienced two bifurcations: a bifurcation from a chaotic to a periodic regime
(1657) and vice versa (1763).
During the first exceptional period (1657-1763), the non-systemic war
dynamics were more consistent and more extreme, contrary to the intrinsically unpredictable and more restrained war dynamics observed during
periods of chaotic conditions. The accompanying mechanism of change was
a temporary change in the number of degrees of freedom (n) in the System;
n > 2 implies chaotic dynamics, whereas n = 2 implies periodic conditions.
The intensity of the rivalry between states in the System determined how
many states – variables, degrees of freedom – were taken into account in
war decisions.
The first exceptional period can also be understood as a ‘periodic window’ that the anarchist System temporarily encountered when (in 1657) the
System retreated from chaos as a consequence of a decrease in the number
of degrees of freedom in the System.
The change affected the nature of the non-systemic war dynamics of
the System. Extreme and more frequent wars occurred under the periodic
dynamic conditions (n = 2) than under the more restrained and intrinsically
unpredictable wars that occurred under chaotic dynamic conditions (n > 2).
The periodic war dynamics delayed the accumulation of a free energy release
deficit and the crystallization of this energy (tensions) in vulnerable issue
clusters with fractal structures. Consequently, the System was delayed in
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reaching criticality, in producing the next systemic war, and in implementing
an upgraded order. Extreme non-systemic wars during the first exceptional
period (1657-1763) negatively affected the development and unfolding – and
the efficiency – of the finite-time singularity dynamic.
7 A change in the relationship of the System (its core) with its environment
(non-core); the merging of core and non-core
In 1939, the core of the System (Europe) reached its critical connectivity
threshold and consequently produced an infinite amount of free energy
(tensions); in response, the core of the System became critical. In December
1941, as a consequence of Japan’s attack on the United States (Pearl Harbor,
7 December 1941) and Germany’s declaration of war on the United States (11
December 1941), vulnerable issue and war clusters in the non-core linked with
the critical core. At that point, the System became critical on a global scale.
December 1941 marks the globalization of the System and the merging
of the core and non-core of the (now global) System. To ensure consistency
with the second law of thermodynamics, the System produced a dual-phase
transition (by means of the fourth systemic war, the Second World War, 19391945), which resulted in the simultaneous implementation of two dedicated,
non-anarchistic hierarchies in the core of the System and the first global
order on a global scale in the System; the European order had now merged
with and become an integral part of a global order.
In the table below, I show the seven deterministic changes and their respective contingent counterparts.
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Deterministic changes and contingent counterparts

Change in the deterministic domain

Contingent counterpart/equivalent

1

A change from a collection of unconnected units Units (states) became interconnected; different parts
to a system.
of the System began interacting and influencing one
another; information and tensions could be transmitted through the System.

2

A change in the fundamental structure of the
System: the merging of nodes in dedicated,
non-anarchistic hierarchies.

A change from anarchy to non-anarchy in the respective dedicated hierarchies.

3

A change in the order of successive relatively
stable periods.

Implementation of increasingly far-reaching
organizational rule sets that underpinned successive
international orders.

4

Change from a low- to a high-connectivity
regime during relatively stable periods.

During low-connectivity regimes, an increase in the
average size of non-systemic wars; during highconnectivity regimes, a decrease in the average size
of non-systemic wars.

5

A change from a high-connectivity regime to
criticality and systemic war.

An abrupt change from the relative absence of nonsystemic wars to systemic war.

6

A change from chaotic to periodic, non-systemic A change from relatively constrained and intrinsically
war dynamics, and vice versa.
unpredictable non-systemic wars to more predictable
non-systemic wars that were also more extreme in
size (fraction) and severity (in terms of BCD).

7

A change in the relationship of the System
(its core) with its environment (non-core); the
merging of core and non-core

Table 25

A change from a core and non-core configuration
of the System to an overarching global order that
included the (upgraded) European order.

This table shows the deterministic changes and their equivalent counterparts in the
contingent domain.

021 The first finite-time singularity dynamic accompanied by four accelerating
cycles (1495-1945) constitutes a distinct phase in the long-term process of social
integration and expansionthat is still unfolding.

The first finite-time singularity dynamic accompanied by four accelerating
cycles that unfolded in the anarchistic System during the 1495-1945 period
constitutes a simultaneous process of integration – at the core of the System,
in Europe – and expansion of core states to the non-core. When the core of
the System reached its critical connectivity threshold (the singularity in
finite time) in 1939, the core of the anarchistic System produced an ‘infinite’
amount of free energy (tensions) and consequently collapsed.
In 1941, the critical core ‘linked’ with war and issue clusters in Asia,
causing global criticality.
In response, the System produced a dual-phase transition, and simultaneously – via the fourth systemic war (the Second World War, 1939-1945) – two
dedicated, non-anarchistic hierarchies that were implemented in the core of
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the System (Europe) and the first global order in the System. The dual-phase
transition – the two complementary orders that were implemented – fostered
a lower energy state in the (now global) anarchistic System, consistent with
the demands of the second law of thermodynamics.
The finite-time singularity accompanied by four accelerating cycles (14951945) can be understood as a distinct phase in the long-term SIE process that
is still unfolding.
I now discuss the different ‘components’ of this SIE dynamic.
1 Formation and integration of the core
During the unfolding of the first finite-time singularity dynamic accompanied by four accelerating cycles (1495-1945), the core of the System (Europe)
developed from a large collection of loosely connected and diverse units (in
1495) into a highly integrated anarchistic System consisting of 25-30 highly
standardized states (in 1939). Systemic wars, which defined the System and
its cycles, were responsible for this development; these systemic wars were
manifestations of the criticality of the System. Through systemic wars, the
anarchistic System put free energy (tensions) to work to implement upgraded
orders that fostered lower energy states in the System, consistent with the
demands of the second law of thermodynamics. The System became critical
– and produced upgraded orders – at an accelerating pace.
The properties of the accelerating cycles developed very consistently. As
the units/states in the System crystalized into a highly integrated anarchistic
System consisting of 25-30 highly standardized states, the structural stability,
robustness and fragility of the System simultaneously increased linearly; these
properties reached ‘infinity’ during the fourth relatively stable period (the
fourth international order, 1918-1939), shortly before the System’s collapse.
Furthermore, during this crystallization process (1495-1939), the physical
structure (the territories of states) of the System became increasingly fractal,
a development that also contributed to the System’s ‘brittleness’. This process
was inseparably linked to the collapse of the core of the System in 1939.
When the System reached its critical connectivity threshold (the singularity in finite time (in its core, Europe) in 1939, it produced an infinite amount of
free energy (tensions) as a consequence of the (now infinite) incompatibility
between connectivity and security in the anarchistic System.
Because the core of the anarchistic System now produced an infinite
amount of free energy (was ‘infinitely incompatible’), it was no longer possible to achieve a lower energy state (consistent with the demands of the
second law of thermodynamics) by implementing an upgraded order in
the anarchistic System: The System had reached its anarchistic end state.
Consequently, the anarchistic System (its core) collapsed. In the core of the
System (Europe), the demands of the second law of thermodynamics could be
met only by reducing the level of anarchy. This objective was accomplished
by implementing two dedicated, non-anarchistic hierarchies in its core: A
Western non-anarchistic hierarchy controlled by the United States and an
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Eastern non-anarchistic hierarchy controlled by the Soviet-Union. Within these
respective hierarchies, anarchy was neutralized, resulting in a reduction in the
(total) amount of free energy that the System produced (at least temporarily).
The process of integration – the prelude to the core of the System (Europe)
becoming critical and experiencing a phase transition (to two dedicated,
non-anarchistic hierarchies) – was closely related to a simultaneous process
of expansion to the non-core (and vice versa).
2 Expansion to and of the non-core
As the core of the anarchistic System became increasingly integrated through
a finite-time singularity dynamic accompanied by four accelerating cycles
(1495-1945), the core of the System (Europe) simultaneously expanded to
the non-core. The war dynamics of the System also reveal that there was a
simultaneous process of expansion of the core to the non-core, resulting in
their eventual merging (1941-1945).
It is possible to distinguish five phases in the expansion process.
Five phases of expansion from a European to a global System

Phase

Timing

Characteristics

Triggers

(I) Core formation and
Starting During the period 1495- During the period 1495-1812; internal core
integration: Initially
1495
1812 all Great Power war dynamics only.
(1495-1812): ‘Internal core
dynamics still take place
dynamics only’
within Europe, the core
of the System.
(II) Core expansion:
‘Power projection outside
Europe’

Starting European Great Powers
1812
become involved in or
start wars outside of
Europe.

The War of 1812, 1812-1814, war 88 in Levy’s dataset marks the beginning of this phase.
Other wars that are part of phase two are 97, 99,
104, 105, 110, and 112 (38).

The United States’ and Japan’s involvement in
(III) Autonomous non-core Starting Non-European Great
Powers become involved the First World War (1914-1918) mark the beginformation and involve1914
in European war dyna- ning of this phase.
ment in European affairs
mics.
(IV) Non-European powers Starting Non-European Great
The Manchurian War (109, involving Japan and
autonomously produce
1931
Powers initiate their
China) marks the beginning of this phase.
their own war dynamics
own Great Power wars
outside of Europe,
without the direct involvement of European
Great Powers.
(V) Globalization of the
System and merging of
core and non-core
Table 26

Starting War dynamics become
1941
connected on a global
scale.

Japan attacks the United States (Pearl Harbor,
1941), and Germany (ally of Japan), declares
war on the United States, connecting war
clusters in Europe and Asia.

This table shows the five expansion-phases of the System that can be determined during
the unfolding of the finite-time singularity dynamic (1495-1945).
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I argue that the processes related to the integration of the core (Europe),
the core’s expansion to the non-core, and the eventual merging of the core
and non-core through a dual-phase transition (the fourth systemic war, the
Second World War, 1939-1945), were processes that reinforced one another.
By expanding to the non-core, European states attempted to enhance their
capacity to (better) fulfill their basic requirements and achieve more power
and influence to ‘position’ themselves in core dynamics (in relation to other
European states in Europe). The expansion of core states to the non-core can
be considered an energy ‘input’ for the core of the System; however, this input/
import of energy into the core of the System was accompanied by exporting
rivalries among European states to the non-core. It was only a matter of time
before the non-core developed its own ‘autonomous’ free energy (tensions),
which led to the import of non-core free energy into the core.
I assume that the process of integrating the core was reinforced by the
process of expansion to the non-core, and vice versa.
3 Synchronization and mutual reinforcement
An analysis of war data shows that the process of integration in the core
(Europe) and the core’s expansion to the non-core were highly synchronized,
not only from a ‘functional’ perspective (such as in the self-reinforcing
nature of the integration/expansion processes) but also with respect to the
pace at which both processes unfolded; both processes unfolded at exactly
the same pace.
Accelerating expansion of the System (1495-1941)

Phase

Start date

Time to globalization (1941 - start date)

(I) Core formation and integration

1495

446

(II) Core expansion

1812

129

(III) Autonomous non-core formation and involvement in European affairs

1914

27

(IV) Non-European powers autonomously produce
their own war dynamics

1931

10

(V) Globalization of the System and merging of core
and non-core

1941

0

Table 27

This table shows the accelerating expansion of the System (1495-1941).
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Cycles and phases related to the process of integration and
expansion (SIE) of the anarchistic System (1495-1945)

Integration T(c) = 1939

LOG duration cycles and phases

Table 28

1,000

Expansion T(c) = 1941

Cycle/Phase

Start T

T(c) - T

Start T

T(c) - T

1

1495

444

1495

446

2

1648

291

1812

129

3

1815

124

1914

27

4

1918

21

1931

10

In this table I show how I determined the duration of successive (integration) cycles and
expansion phases. The critical time (T(c)) for the process of integration is the timing of
the anarchistic System’s collapse in 1939; The critical time for the process of expansion is
1941, when the System ‘globalized’ through the global linkage of war and issue clusters.
Figure 22
This figure shows the acceleration of the
processes of integration (blue) and expansion
(orange) in the anarchistic System. The data
points related to the process of integration
(blue) depict the life-spans of successive cycles
(that can be considered ‘phases of integration’
in the core). The data points related to the
process of expansion (red) depict the duration
of the four phases that can be distinguished
in the process of expansion of the core to the
non-core. The figure shows that both processes
accelerated at about the same rate. It not only
confirms the close relationship between both
processes, and was to be expected given the
1
2
3
4
5
fact that both processes originated in the core
Cycles/phases
of the System (Europe), and that the pace of
these processes is determined by the level of connectivity of the core, itself a function of
its population size. Population growth, in other words, set the pace for integration, as well
as expansion in the System. The correlation coefficient of the series is 0,92.

Synchronized acceleration of the process of
integration and expansion (SIE) in the anarchistic
System (1495-1945)

100

10

1
0

The above figure shows that both processes unfolded at exactly the same
pace, which is of course no coincidence, as the ‘same’ connectivity growth
(population growth) of the System is responsible for both processes. These
processes are two ‘dimensions’ of the SIE process.
During the fourth systemic war (the Second World War, 1939-1945), the
core (Europe) and non-core of the System merged into a global system with
a global order. At that point, the synchronization of the core and non-core
(also) became ‘absolute’, and, in fact, the distinction between the core and
non-core of the System had become obsolete.
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An analysis of the war data reveals not only that the processes related
to the integration of the core and expansion to the non-core were synchronized and mutually reinforcing but also that the proportion of expansion
wars during the successive cycles of the first finite-time singularity dynamic
increased at an exponential rate.
Proportion of expansion wars (1495-1945)

Proporetion of expansion wars (of total)

Table 29

0,7

Cycle

Non-systemic wars (total) Expansion wars

Proportion (Expansion wars)

1

45

0

0.000

2

34

1

0.029

3

21

4

0.190

4

6

4

0.667

This table shows the proportion of expansion wars during successive cycles of the first
singularity dynamic (1495-1945).
Exponential growth of the proportion of expansion
wars (1495-1945)

0,6
y = 0.0068e 1.5604x
R 2 = 0,99

0,5

Figure 23
This figure shows the exponential growth of
the proportion of expansion wars during successive cycles of the first finite-time singularity
dynamic (1495-1945).

0,4
0,3
0,2
0,1
0

0

1

2

3

4

5
Cycle

4 Merging of core and non-core
During the unfolding of the first finite-time singularity dynamic accompanied by four accelerating cycles, the dynamics of the core (Europe) and the
non-core were (increasingly) synchronized. The war dynamics also illustrate
that the non-core increasingly developed its own autonomous rivalries and
tensions that were not (directly) related to the core.
Through the fourth systemic war (the Second World War, 1939-1945), the
anarchistic System simultaneously implemented two dedicated, non-anarchistic hierarchies in the core of the System (Europe) and the first global
order in the System.
Preceding this dual-phase transition, the synchronization of the process
of integration and expansion was accomplished via the political control of
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European states over non-core territories (their colonies). According to Tilly
(70), “European states held political control over approximately 7 percent of
the earth’s land in 1500, 35 percent in 1800, and 84 percent in 1914.”
At the time of the collapse of the core of the System (1939), the core became
critical, and a systemic war developed in Europe. At approximately the same
time, however, the non-core also reached criticality. The moment that Japan
attacked Pearl Harbor in the United states (7 December 1941) and Germany
declared war on the United States on 11 December 1941, the vulnerable issue
and war clusters of the core and non-core became connected, and the System
became critical on a global scale (for the first time). At that point, the core
and non-core in fact merged. The function of systemic wars is to re-establish
order; during systemic wars, free energy (tensions) that has accumulated in
the System is put to work to implement upgraded orders that enable lower
energy states in the System, consistent with the second law of thermodynamics.
Because the core and non-core had now merged, the next upgraded
order had to address free energy production in Europe (with its high level
of integration) and on a global scale in the System. Because of the different
levels of development of Europe and the global System (of which European
states had become integral parts, equivalent to non-core states) and to
ensure compliance with the second law of thermodynamics, two upgraded
orders – one in Europe and one on a global scale – were implemented; these
two orders were complementary.
The ‘coordination’ between the design and implementation of both orders
was accomplished by the United States and the Soviet Union. Through the
fourth systemic war (the Second World War, 1939-1945), the United States
and the Soviet Union had achieved a dominant position on a global scale
in the System and in Europe by establishing de facto control over Western
and Eastern Europe, respectively.
NON CORE

Lynchpin-model < 1939: ‘Inside/out’

Main characteristics:

CORE

~ Distinction between a core (Europe) and non-core
~ Core states control non-core
~ Core and non-core war dynamics are normally chaotic
in nature

EUROPE

Figure 24 In this figure the linking of core and non-core is shown before the collapse of the System
in 1939. Core-states controlled (most of) the non-core territories through colonies they
had acquired.
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Lynchpin-model 1945-1989: ‘Outside/in’

USA

EUROPE

Main characteristics:

SU

~ No distinction between a core and non-core
~ Two non-core states control erstwhile core
~ War dynamics are non-chaotic in nature and highly subdued

Figure 25 In this figure the linking of the ‘European order’ - consisting of two dedicated non-anarchistic hierarchies, respectively controlled by the United States (the Western hierarchy)
and the Soviet Union (the Eastern hierarchy) - to the first global order is shown. Both
hierarchies (the European order) were integral parts of the first global order; core and
non-core had merged through the fourth systemic war (the Second World War,
1939-1945).
Lynchpin-model > 1989: ‘No linking’

NON CORE

CORE

EUROPE

Main characteristics:

~ No distinction between a core and non-core.
~ No linking.
~ Europe is ‘stuck-in-the- middle’.
~ War dynamics are chaotic in nature.

Figure 26 In this figure the System is shown after the collapse of the Eastern hierarchy, and the
‘abolition’ of the lynchpin model (1945-1989). European states and the European Union
are stuck-in-the-middle, and are ‘on drift’.
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5 Decoupling of Europe in 1989: the end of the dual-link model
In 1989, the Eastern hierarchy collapsed. The intense rivalry between the
United States and the Soviet Union (1953-1989) that led to the second exceptional period (1953-1989, the Cold War) came to a halt, and the anarchistic
System resumed chaotic, non-systemic war dynamics.
Resolution of the intense rivalry between both ‘superpowers’ resulted in
the disintegration of the former Soviet republics and in the ‘merging’ of the
states of the former Eastern hierarchy with those in the Western hierarchy
into what would evolve (further) into the European Union.
However, the United States as well as the Soviet Union – Russia – disengaged
from Europe (as a consequence of the collapse of the Soviet Union). The ‘lynchpin’ functions of both Powers – linking the European order (consisting of two
dedicated non-anarchistic hierarchies) to the global System – were no longer
‘functional’; now, both dedicated hierarchies could be – and were – integrated.
The question is now whether – considering that chaotic, non-systemic war
dynamics have resumed on a global scale since 1989, that Europe is ‘unlinked’
(from the United States and the Soviet Union), and that Europe as a single,
dedicated, non-anarchistic order is still ‘stuck-in the-middle’ (has not yet fully
crystalized as an effective integrative structure, while states in Europe have
lost autonomy) – the European Union can be effective at ensuring the fulfillment of the basic requirements of its diverse populations given the challenges
with which the global anarchistic System and Europe are now confronted.
This issue – question – must be viewed from the perspective that the
current relatively stable period (the current international order, 1945-…) is
in its high-connectivity regime (2011 was the tipping point). Because of the
connectivity/local stability effect during high-connectivity regimes, the System is increasingly inhibited in its release of free energy (tensions); instead
of being released, free energy is stored in the System (where it forms free
energy release deficits) and crystalizes in vulnerable issue clusters with fractal
structures. Eventually, the vulnerable issue clusters will percolate through
the global System, causing it to become critical and to produce a systemic
war to implement an upgraded order that will enable lower energy states
in the System, which is consistent with the second law of thermodynamics.
This study’s calculations suggest that the current international order
will become critical in approximately 2020 and produce a second global
systemic war to implement a second global order that will again foster a
lower energy state in the System.
022 The urge to survive drives the process of social integration and expansion.

Humanity’s urge to survive drives the SIE process. To survive, humans must
fulfill a set of basic requirements. Humans and social systems can achieve
economies of scale and scope in fulfilling basic requirements through interactions (exchanges) and cooperation with other people and social systems
(such as tribes, states, and so forth).

79 |

Part I: Theory

 STATEMENT 023

Interactions between people and social systems can be regulated by
implementing shared organizational arrangements (orders). The production
of tensions can be prevented by implementing dedicated, non-anarchistic
hierarchies. To be effective as an integrated hierarchy (coherent social system), it must meet a number of conditions; including:
1 Share a number of basic values.
2 Define shared goals (the components of the hierarchy (states) must have a
shared understanding of the desired direction of development of the hierarchy).
3 Achieve consensus over its current condition and challenges.
4 Collectively define actions and priorities.
5 Ensure requisite variety (ensure that adequate responses to perturbations
are available, in time).
The social law that drives the SIE process consists of five components:
1 The need for humans to fulfill basic requirements to ensure their survival.
2 Population growth.
3 Economies of scale and scope can be achieved in fulfilling basic requirements
by interacting and cooperating with other people and social systems.
4 Tensions between actors can be regulated by implementing shared organizational arrangements.
5 The production of free energy (tensions) can be prevented through integration in non-anarchistic structures.

023 A
 ssessment of the dynamics and development of the current (now global)
anarchistic System.

With the help of consistencies in the dynamics and development of the
anarchistic System during the 1495-1945 period – during which the first
finite-time singularity dynamic accompanied by four accelerating cycles
unfolded – a number of deterministic and contingent indicators can be identified that provide clues for assessing the current condition of the System
and for predicting the dynamics and further development of the current
international order (1945-…).
Regarding the assessment and prediction of the dynamics and development of the current anarchistic System, I draw a distinction between deterministic and contingent indicators: I assume that deterministic laws and
mechanisms shape the (contingent) dynamics and development of the System.
In the table below, I discuss a set of deterministic indicators and their
current ‘condition’.
The following deterministic indicators can be identified:
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Deterministic indicators for assessment and prediction

Indicator

Clarification

Assessment

1

Rate of population growth.

Determines the free energy that will
be produced in the System and its
connectivity.

Projected population growth is sufficient to power a second singularity
dynamic (1945-…), at least until the
early 22nd Century.

2

The number of degrees of
freedom in the System.

Determines whether non-systemic war
dynamics are chaotic or non-chaotic.
Chaos is a precondition for the System
to form underlying vulnerable issue
clusters and to become critical.

The number of degrees of freedom
in the System since 1989 is at least
three; non-systemic wars are chaotic
in nature.

3

Average size of non-syste- Determines if the System is in a low- or The (average) size of non-systemic
mic energy-releasing wars. high-connectivity regime.
wars is decreasing, suggesting
the current international order
(relatively stable period) is in its
high-connectivity regime.

4

Development of the
frequency of non-systemic
energy releases.

Determines if the System is in a low- or Cannot be established at this stage.
high-connectivity regime.

5

Changes in the centrality
of nodes (development
of Great Power status
dynamics).

The indicator of the structural stability Great Power status dynamics, indi– organizational permanence – of the cative of changes in the centrality of
nodes in the System, have resumed;
System.
organizational permanence is not
absolute (anymore).

6

Changes in the size and
form of nodes (states).

The indicator of the structural stability The sizes and forms of certain nodes
– permanence of political control – of change; the physical structure of the
the System.
System is not absolute (anymore).

7

The nature of the size
distribution of states in
the System; the level of
fractality of the System.

The indicator of the performance of
the System and the efficiency of free
energy production and (re)distribution in the System.

Cannot be determined at this stage.

8

Robustness of the System.

Determines the System’s sensitivity to
disruptions and its ability to release
free energy by means of non-systemic
release events. This property is closely
related to the System’s fragility.

The System produces non-systemic
energy releases (non-systemic
wars); its robustness is not absolute.
This implies that the next systemic
war will not constitute a phase
transition.

9

Fragility of the System.

Determines the lifespan of relatively The fragility of the System is not
stable periods. This property is closely absolute, see also indicator 8
related to the System’s robustness.
(concerning the robustness of the
System).
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Deterministic indicators for assessment and prediction

10 The durations of relatively
stable periods and of critical
periods (the lifespan of
international orders and
systemic wars, respectively).

Indicator of the connectivity and
Cannot be determined at this stage.
pace of life of the System. Decreasing
durations indicate that the System is
approaching the critical connectivity
threshold.

11 The amount of destructive
energy that is deployed
during critical periods,
for which the severity and
intensity of systemic wars
are indicators.

Indicator of the connectivity and pace Cannot be determined at this stage.
of life of the System. Increasingly
higher – and ultimately infinite –
amounts of destructive energy means
the System is approaching the critical
connectivity threshold.

12 The rate of acceleration of
the System.

The indicator of the connectivity and
pace of life of the System. Increasing
and ultimately infinite acceleration indicates that the System is
approaching its critical connectivity
threshold.

Table 30

Cannot be determined at this stage.

This table shows the assessment of deterministic indicators.

Based on the above assessment of a number of deterministic indicators – and
assuming that the extension of Levy’s database (1495-1975) is accurate – the
‘condition’ of the current System is as follows:
1 Conditions indicate a second singularity dynamic. The current (global) anarchistic System is a product of a dual-phase transition (of the fourth systemic
war, the Second World War, 1939-1945) and meets the conditions to produce
a second singularity dynamic.
2 Population growth. Population growth is sufficient to ‘power’ the second
singularity dynamic (1945-…), at least until the early 22nd Century.
3 First cycle. Currently, the second singularity dynamic is in its first cycle.
4 Tipping point. In 2011, the current international order (relatively stable period)
reached its tipping point.
5 High-connectivity regime. Currently, the international order (relatively stable
period) is in a high-connectivity regime.
6 Decrease in war sizes. The (average) size of non-systemic wars is now decreasing as a consequence of the connectivity/local stability effect, while the
frequency of non-systemic wars will increase.
7 Conditions for criticality. The System now meets the prerequisites to become
critical and to produce a systemic war: a combination of chaotic non-systemic
war dynamics during a high-connectivity regime.
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Alliance dynamics, moving average

8 Free energy storage and crystallization. Instead of being released, the free
energy (tensions and unresolved issues) produced by the current international order is now stored in the System (and forms a free energy release
deficit) and – I assume – is crystalizing in vulnerable issue clusters with fractal
structures that will eventually percolate through the System, causing it to
become critical and to produce a systemic war.
During the next systemic war, free energy (that is now stored) will be
put to work to implement an upgraded order that will foster a lower energy
state, the next relatively stable period in the System. The System, in other
words, is now ‘charging’ for the next systemic war.
As I discuss in part IV it is also possible to identify a number of contingent indicators that might be helpful in assessing the current dynamics and
(direction of) the development of the System. However, this study also shows
that the prediction of war dynamics and the development of the System on
the basis of contingent indicators is problematic. The development of the
power flux and alliance dynamics, for example, are of no practical value; due
to their short lead-time they are not reliable early warning signals.

18

Figure 27
This figure shows the alliance dynamics of the
System as the moving average (five observations) of the sum of alliances started or ended
by Great Powers in the System in increments
of five years during the period 1820-2013 (25).

Alliance dynamics 1820-2013
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1815 1835 1855 1875 1895 1915 1935 1955 1975 1995 2015

year

A number of issues that act as crystallization points for tensions in the
contingent domain can be identified. In general terms, these issues are as
follows: (1) Russian expansion in Eastern Europe (involving Russia, Europe,
and the United States); (2) Religious and Great Power rivalries in the Middle
East (involving a number of regional powers, such as Iraq, Iran, Syria, Turkey, Israel, among others, as well as Europe, the United States and Russia);
(3) Chinese expansion in the South China Sea (involving the United States,
and (probably) Russia) in addition to China and a number of regional states,
such as the Philippines, Vietnam, and others; and (4) North Korea’s defiance
of the international order (involving the United States, China, and Russia).

83 |

Part I: Theory

 STATEMENT 024

Powerflux

These contingent dynamics can change, as far as the contingent latitude
(deterministic laws) of the System allows.

0,75

Figure 28
This figure depicts the total power flux
measured by the sum of the CINC-indices of
Great Powers in the System (multiplied by 10).
Sudden changes in the power flux cannot be
attributed to the war dynamics of the System,
but rather to states that acquired or lost their
Great Power status. This is for example the
case in 1898, when the United States acquired
Great Power status. Because of the short
‘lead-time’ of significant changes in the power
flux before systemic wars, the power flux is
not a useful indicator for the upcoming war
dynamics of the System.

Power flux of the System 1820 - 2007

0,70
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024 The current condition of the System and its future behavior can be determined
by the size (development) of wars in the anarchistic System.

This study shows that the sizes of wars defined in terms of a fraction (the
number of Great Powers involved a particular war divided by the total
number of Great Powers in the System at the time of the war) and how the
sizes of war develop over time are reliable indicators of the condition and
(direction) of the development of the anarchistic System.
The size of wars is defined in terms of a fraction (it is a relative size). The
sizes of wars do not develop randomly. In the figures below, I show the cumulative size distribution of wars during the 1495-2016 period and the moving
averages of the sizes of five successive wars, also during the period 1495-2016.
The figures below are based on Levy (38), Sarkees (52) and a number of
other sources; in below table the wars during the period 1945 - August 2016
are shown (see also part IV).
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War data, 1945 - August 2016
Based on Levy (nr. 115-119), Sarkees et al. (nr. 120-128), and other resources (nr. 125-134)

No.

War

Dates

Duration
(Years)

Extent
(No of
GP’s)

Severity
(in BCD)

115

Korean War

1950-1953

3.1

4

95,4960 0.67

US, China,
Fr, GB

116

Russo-Hungarian
War

1956-1956

0.1

1

7,000

0.17

SU

117

Sinai War

1956-1956

0.1

2

30

0.33

GB, Fr

118

Sino-Indian War

1962-1962

0.1

1

500

0.17

China

119

Vietnam War

1965-1973

8.0

1

56,000

0.17

US

120

Sino-Vietnamese
Punitive War

1979-1979

0.1

1

13,000

0.17

China

121

The Soviet Quagmire 1980-1989

9.0

1

40,000

0.17

USSR

122

Falklands War

1982-1982

0.3

1

255

0.17

GB

123

Sino-Vietnamese
Border War

1987-1987

0.1

1

1,800

0.17

China

124

Gulf War

1990-1991

0.7

3

402

0.5

US, GB, Fr

125

The First Chechnya
War of 1994-1996

1994-1996

2.8

1

4,000

0.17

Russia

126

Intervention in
Bosnia

1995

0.1

3

27

0.5

US, GB, Fr

127

War for Kosovo

1999-1999

0,2

3

2

0.5

US, GB, Fr

128

The Second
Chechnya War of
1999-2003

1999-2003

4.2

1

5,000

0.17

Russia

129

War of Afghanistan

2001-2014

13.2

4

2,955

0.67

US, GB, Fr,
Germany

130

Iraq War

2003-2011

8.7

2

4,676

0.33

US, GB

131

Intervention in Libya 2011-2011

0.6

3

0

0.43

US, GB, Fr

132

War for Syria

2011-ongoing

5.5

5

20

0.71

US, GB, Fr,
Iran, Russia

133

Russian-Ukraine War 2014-ongoing

2.5

1

450

0.14

Russia

134

Iranian Intervention 2014-ongoing
in Iraq

2.1

1

11

0.14

Iran

Table 31

Size
GP’s
(Fraction)

Updated war data, 1945 - August 2016. This is an extension of the war data of Levy (38).
To ensure consistency and avoid bias, I have used Levy’s definitions of Great Powers,
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LOG Number

wars, and battle-deaths in my interpretation of the dataset presented by Sarkees et
al. (52) and data from numerous sources; however, further validation of the dataset is
required. Sarkees qualifies the Intervention in Bosnia in 1995 by the United States and
NATO, including Great Britain and France, (War 125) as a phase in an intra-state war
(The Bosnian-Serb Rebellion of 1992-1995). This intervention, also referred to as ‘Operation Deliberate Force,’ qualifies – I assume – as a war involving Great Powers. Sarkees
classifies the ‘Soviet Quagmire of 1980-1989’ as an ‘extra-state war.’ Because this war
meets Levy’s requirements, I assume, I added it to the data set.
Wars 116-123 constitute the second exceptional period (1953-1989) and are shaded in grey.
If the First and Second Chechnya War (respectively 1994-1996 and 1991-2003) qualify as
interstate wars needs validation: These wars cause distortions in the circular trajectories
in phase state. However, if excluded, this does not impact on the outcome of the assessment and predictions. The ‘War of Afghanistan’ (129) is arguably still ongoing, although
France’s involvement ended in 2012 and Great Britain’s involvement ended in 2014. The
Russian-Ukraine War (133) includes the annexation of Crimea by the Russian Federation
(20 February - 20 March 2014) and the Russian military intervention in Ukraine (ongoing since 20 February 2014). GP: Great Powers, Fr: France, GB: Great Britain, SU: Soviet
Union. The data in this table is based on Levy (38) for Wars 115-119. The data for Wars
120-128 are based on the dataset in “Resort to War 1816-2007” (52). The data for the
remaining wars (127-134) were collected from: War nr. 129: “Afghanistan: Fatalities by
year”, icasualties.org 9 September, retrieved 14 September 2013; www.defense.gov/casualty.pdf, retrieved 29 June 2016 (through Wikipedia, retrieved 21 August 2016). War nr.
130: “Fact Sheets/Operations Factsheets/Operations in Iraq: British Fatalities”, Ministry of
Defence of the United Kingdom, archived from the original on 11 October 2009, retrieved
17 October 2009 (through Wikipedia, retrieved 21 August 2016). War nr. 132: “Глава
Кабардино-Балкарии подтвердил гибель двадцатого российского военного в
Сирии”. Retrieved 12 August 2016 (through Wikipedia, retrieved 21 August 2016). War nr.
133: “Nuland Claims 400-500 Russian Soldiers Killed in Eastern Ukraine”. Sputnik News.
10 March 2015. Retrieved 10 March 2015 (through Wikipedia, retrieved 21 August 2016).

100

y = 7.49x-2.144
R 2 = 0.95

10

1


This figure shows the cumulative distribution
of relative sizes (in terms of fraction) of wars
during the period 1495-2016. The size distribution can be described with a power law.

Cumulative distribution of relative sizes
(fractions) of wars (1495-2016) exceptional
periods included (Power Law trend), n = 78

0,25

1
LOG Relative sizes (fractions) of wars

Moving average five wars
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Moving average of five successive wars 1495-2016

0.80
0.70

Figure 30
This figure shows the moving average of five
successive wars during the period 1495-2016.
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The development of the sizes of wars during relatively stable periods shows
that the sizes of non-systemic wars decrease once the tipping point is reached;
an effect that can be attributed to the connectivity/local stability effect.
This study shows that the size of non-systemic wars during high-connectivity regimes reaches what I call a critical size shortly before the System
produces systemic wars, as occurred during the 1495-1945 period. This study
shows that the range of the critical fraction is 0.17 - 0.30.
I consider the sizes of wars (in terms of proportionfraction) and their
development over time to be reliable indicators of the System’s condition
and future behavior.
This study shows that the present international order (1945-…) reaches the
critical fraction and produces a next systemic war around 2020, as I explain
in more detail in part IV.
‘Critical fractions’ of moving averages

International order

Table 32

Critical fractions of moving averages of five
successive non-systemic wars

1

1495-1618

0.18

2

1648-1792

0.30

3

1815-1914

0.19

4

1918-1939

0.17

This table shows the (critical) values of the moving averages of sizes of five successive
non-systemic wars immediately before the System became critical during the first finitetime singularity dynamic.
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Moving average five wars

Moving average of five successive wars 1495-2016
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Figure 31 In this figure the moving average of five successive wars is shown during the period
1495-2016, the numbers on the x-axis correspondent with the war numbers. In this figure
the tipping points, critical fractions and the range of critical fractions are shown, as well
as the buildup of free energy release deficits during high-connectivity regimes during the
period 1495-1945. The sizes of free energy release deficits (depicted by triangles) are not
indicative for their actual size.
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This figure is an extension of figure 31: Three still hypothetical future wars with a size of
One Great Power participating, are now added. This study suggests that the present order
(1945-…) reached its tipping point in 2011, and is now in its high-connectivity regime and
‘charging’ for a next systemic war. It takes about 2-3 non-systemic wars (baseline 2014) for
the current order to reach the ‘critical fraction-range’. This study suggests that the System
will become critical around 2020 and produce a systemic war to implement an upgraded
order that allows for a lower energy state (a new relatively stable period) of the System.
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Estimates for the System to become critical following the first global order (1945-…)

War frequency

One additional war

Two additional wars

Three additional wars

0.28 (average 1945-2016)

3.6 years (2018)

7.2 years (2021)

10.8 years (2025)

0.41 (average 1989-2016)

2.4 years (2016)

4.8 years (2019)

7.2 years (2021)

Table 33

In this table I show how many years it could take, depending on the war frequency of the
current order, to produce one, two, or three additional wars. This is a speculative calculation. The years (in the table) refer to the year the war would be produced with a baseline
at 2014, the last year the System produced a non-systemic war (number 134).

Timing of a (still) hypothetical second finite-time singularity dynamic
(Based on certain properties of the ‘theoretical’ first finite-time singularity dynamic)

Start

End

Life span (years)

First global order (rel.st. per.)

1945

2020

75

Fifth systemic war

2020

2036

17

Second global order (rel.st. per.)

2036

2104

68 (factor 0.91 applied)

Sixth systemic war

2104

2119

15 (factor 0.91 applied)

Third global order (rel.st. per.)

2119

2165

46 (factor 0.67 applied)

Seventh systemic war

2165

2175

10 (factor 0.67 applied)

Fourth global order (rel.st. per.)

2175

2185

10 (factor 0.22 applied)

Eighth systemic war

2185

2187

2 (factor 0.22 applied)

Table 34

In this table I show the timing of successive global orders and critical periods of a (still)
hypothetical second finite-time singularity dynamic (1945-2187). The life spans of successive global orders and systemic wars are calculated by applying the same acceleration
factor to the second, third, and fourth cycle as I determined for the undisturbed theoretical version of the first finite-time singularity dynamic. The lifespan of the first systemic
war produced by the second finite-time singularity dynamic (the fifth systemic war),
I calculated by applying the same ratio as applies to lifespan of the first relatively stable
period (138) and lifespan of the first systemic war (30) of the first cycle of the theoretical
model of the first finite-time singularity dynamic (0.22).
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Speculative calculation of the severity of systemic wars of the second finite-time
singularity dynamic accompanied by four accelerating cycles (1945-2187)
(Severity = number of battle-connected deaths of military personnel, Great Powers only)

lifespan in yrs, number of non-systemic wars, war frequency x 10

Table 35

80

Severity systemic war Acceleration factor Release ratio

War frequency

Cycle 1

1,971,000

0.65

0.37

Cycle 2

4,900,000

2.49

0.85

0.26

Cycle 3

8,100,000

1.65

0.93

0.17

Cycle 4

11,100,000

1.37

0.97

0.05

Cycle 5

2,330,252

0.65

0.33

Cycle 6 5,802,327

2.49

0.85

Cycle 7

9,573,840

1.65

0.93

Cycle 8 13,116,161

1.37

0.97

This table shows the estimated severity of the systemic wars that will – the speculative
model suggests – be produced by the second finite-time singularity dynamic accompanied by four accelerating cycles during the period 1945-2187. I have used the severity
of successive systemic wars of the theoretical (‘corrected’) first finite-time singularity
dynamic as a reference. I have calculated the severity of the fifth systemic war (20202036), by applying the release ratio to the estimated total severities of non-systemic wars
during the relatively stable period of the first cycle (1945-2020). The severity of the sixth,
seventh and eighth systemic war I have calculated by applying the acceleration rate
(based on the theoretical model of the first finite-time singularity dynamic).

Figure 33
Properties of successive cycles of the second
finite-time singularity dynamic (1945-2187)
that is constructed on the basis of the ‘corrected’ first finite-time singularity dynamic
(1495-1945). The converging trends point to the
collapse of the System around 2185.

Properties of successive cycles of the second
finite-time singularity dynamic (1945-2187)
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Properties of cycles of the second finite-time singularity dynamic (1945-2187)

Life span Relatively stable periods Non-systemic wars War frequency Orbits

Table 36

1

75

23

0.31

4.4

2

68

15

0.22

2.0

3

46

8

0.17

1.5

4

10

1

0.10

0.2

This table shows the ‘estimated’ properties of cycles of the second finite-time singularity
dynamic that will also be accompanied by four accelerating cycles (1945-2187).
Properties of the first and (hypothetical) second finite-time singularities

Table 37

First finite-time singularity

Second finite-time singularity
(hypothetical)

Life span

450 years (1945-1495)

242 years (2187-1945)

Number of cycles

4

4

Ultimate outcome

Simultaneous implementation of
Implementation of a non-anarchisdedicated hierarchies in Europe and tic structure at a global scale
a first order with a global scale

This table shows the basic properties of the first and (hypothetical) second finite-time
singularities.

025 Free will is to a great degree constrained by the deterministic nature of the
System, and we are not as free as we believe (and hope).

This study shows that the System – of which we are an integral part – is to a
great degree deterministic in nature; physical laws also apply to the tensions
(free energy) that are produced in the anarchistic System. During the 14951945 period, the anarchistic System produced a self-organized, finite-time
singularity dynamic accompanied by four accelerating cycles that was
instrumental in its integration and expansion. A second singularity dynamic
is unfolding in the (now global) System.
Wars – systemic and non-systemic – are energy releases of the System.
During the 1495-1945 period, the second law of thermodynamics forced
four systemic wars on the System that were necessarily produced at an
accelerating rate.
The development of the first finite-time singularity dynamic (1495-1945)
shows that because of its acceleration, the contingent latitude of the System
progressively decreased: States had to fight increasingly ‘total’ systemic wars
at an accelerating rate; the finite-time singularity accompanied by four
accelerating cycles in fact constituted an inescapable war trap.
This study also shows that states and their populations always obey(ed)
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these deterministic laws without recognizing that they were doing so; the
security dilemma and interacting self-fulfilling prophecies between states
ensure(d) the synchronization of the dynamics of the deterministic and
contingent domains of the System.
To make the implications of the nature of the System and our blind
‘obedience’ to the deterministic laws that apply to the System clear: all four
systemic wars the anarchistic System produced would have taken place at
‘exactly’ the same time and with the same durations and severities, irrespective of (for example) the social issues that were at stake and the ‘cast’ that
would play a lead role.
The systemic wars as we know them – the Thirty Years’ War (1618-1648),
the French Revolutionary and Napoleonic Wars (1792-1815), the First World
War (1914-1918) and the Second World War (1939-1945) – are simply contingent
manifestations of underlying highly deterministic systemic energy releases
that could not have been avoided given the amounts of free energy the
anarchistic System was producing. The versions of these wars as we know
them were just one of many options: contingent dynamics and choices do
not matter as long as the deterministic requirements are met.
Without the ‘cast’ of the Second World War (including Hitler, Stalin,
Roosevelt, and Churchill) as we know it, a fourth systemic war would have
occurred; the security dilemma and interacting self-fulfilling prophecies
between states would have ensured the synchronization of both domains.
Our free will is much more limited than we think and hope, and the limited
free will we have – determined by the contingent latitude of the System – we
can and must use more wisely now with respect to self-organization, blind
obedience to physical laws, and collective self-deception regarding deliberate
organization and cooperation.
026 A paradigm-shift – a shift from self-organization to organization – is necessary
to avoid (systemic) wars and the risk of collective self-destruction.

Until now, we were not aware of the deterministic nature of the war dynamics
and development of the System. This study reveals not only the deterministic
nature of the System and its dynamics but also that a deeper – and simple
– order underlies our System: The ‘chaotic’ and ‘complex’ dynamics of the
System are the result of physical laws the System obeys.
It is fair to say that ‘history’, historical research methods and international
relations theory lack organizing principles and a scientific framework. Until
now, these ‘sciences’ were concerned only with contingent dynamics and
were unaware of the existence and impact of an underlying highly deterministic domain. The regularities and mechanisms I expose in this study
are only the first step: there is much (more) to discover, to understand, and
to improve with respect to the framework presented herein.
This study makes it possible to develop effective strategies to prevent war
and to design international orders that can avoid war – at least in theory.
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This study shows that wars can be considered energy releases that are
‘governed’ by physical laws (and by the second law of thermodynamics, in
particular).
This study also shows that the System produced (and still produces) free
energy because of the intrinsic incompatibility between the (increasing)
connectivity and security in anarchistic systems. Free energy production can
be ‘stopped’ (or reduced) by decreasing the System’s connectivity (growth)
or by ‘abolishing’ its anarchistic nature.
1 Avoiding connectivity growth
The connectivity growth of the System is (mainly) a function of population
growth, although it is also a function of increasing life expectancies and
standards of wealth. Avoiding population growth is not a realistic prevention strategy.
2 Abolishing anarchy
This study shows that until now, the successive upgrades of orders in the
anarchistic System, which eventually led to the implementation of two
dedicated, non-anarchistic hierarchies in the core of the System (Europe),
was able to be accomplished only by means of systemic war.
The state (its structure, its functions), (successive) international orders,
international relations theories, ideologies and military doctrines reflect
the anarchistic nature of the System. States are designed to fight wars. The
(urgent) question now has become: Is it realistic to expect that Great Powers
– states in the current order – can implement an upgraded order (implying
a fundamental reorganization of the United Nations, for example) without
systemic war, also taking into consideration that at this point, the System
is in its high-connectivity regime of the first cycle of the second singularity
dynamic (1945-…) and that issues and tensions are not (cannot) be resolved
but are ‘stored’ in the System instead? Although the prospects of controlling
the momentum of the anarchistic System toward criticality (systemic war)
is a challenge, no time or effort should be lost to fundamentally change the
nature of the System and its dynamics: we now (better) understand how the
System works and develops and how it deceives us.
Whereas architects cannot design and construct safe buildings without
a thorough understanding and ‘application’ of the law of gravity, politicians
and social scientists cannot understand the workings of the System or
design and construct safe international orders that do not collapse or that
can be rebuilt only by means of systemic war, without understanding the
deterministic nature of the System. There is no time to lose.

