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Insanity is contagious
Joseph Heller, Catch-22, 1961
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statement

Introduction
In this part I discuss 323 statements; statements address particular issues
related to the theory. These statements are grouped in twenty subjects.
Statements, but also the subjects to a degree overlap. In a number of
cases, in order to get a better understanding of the functioning of the System,
I address a particular subject or issue from different perspectives, that in
some cases only differ slightly.
I have grouped the statements in the following twenty subjects:
1 Singularity dynamic
2 Systemic and non-systemic wars
3 Intrinsic incompatibility
4 Connectivity and its effects
5 Criticality, self-organized criticality and ‘at the edge of chaos’
6 Robustness, fragility and (structural) stability
7 Phase transitions
8 Chaotic and non-chaotic non-systemic war dynamics
9 The system (1495-1945) depicted as a sequence of phases with different
dynamics and levels of criticality
10 Properties of war dynamics during specific phases of the first finite-time
singularity dynamic (1495-1945)
Properties of war dynamics during specific phases of the
singularity dynamic.
11 System performance and evolvability
12 Optimization and fractal structures
13 Free energy and energy transfer
14 Deterministic and contingent domains
15 International orders, the security dilemma and interacting self-fulfilling
prophecies
16 Path dependence and lock-in
17 Change
18 Social integration and expansion (SIE)
19 Early warning signals (EWS), prediction, and future developments
20 Implications
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1 SINGULARITY DYNAMIC
027 Physical laws also apply to the System.
Key words

Physical laws, Second law of thermodynamics, Free energy, Upgraded orders,
Optimization, Deterministic System.

The second law of thermodynamics applies to the System and its dynamics.
Two ‘principles’ related to this law are especially relevant: the principle
that ‘free energy will be put to work’ and the principle of ‘least or lowest free energy’, meaning that the System will implement an order that
enables a lower energy level and minimizes the production of free energy.
Free energy in the anarchistic System is produced by the intrinsic incompatibility between connectivity and security in anarchistic systems; the
‘basic’ driver of the System is its connectivity growth, itself ‘powered’ by
population growth.
I assume that the incompatibility between connectivity and security, as
well as the free energy (tensions) the anarchistic System produced (and still
produces) as a consequence, increased at an accelerating rate during the
unfolding of the finite-time singularity dynamic (1495 - 1945).
The second law of thermodynamics (and accompanying principles) determine and shape the energy transformations that take place in the System;
however, other principles and mechanisms also have an impact, including
the number of degrees of freedom of the System (determining the nature of
non-systemic war dynamics; chaotic or non-chaotic) and the connectivity
of the System (determining if the System can build up a free energy release
deficit necessary for the emergence of systemic wars as release events). Free
energy, and the principles and mechanisms that apply to this energy, produced the finite-time singularity dynamic accompanied by four accelerating
cycles that unfolded during the 1495-1945 period.
The second law of thermodynamics and other deterministic ‘laws’ and
properties (just mentioned) determine for example the start date of wars,
their duration, how much destructive energy will be released, and for what
purpose free energy is put to work (in case of systemic wars, to implement
upgraded orders). Furthermore, these laws and principles determine certain
design specifications of new orders based on how much order is required to
allow for a lower energy state of the System.
The second law of thermodynamics in its continuous ‘efforts’ to optimize
the System’ s dynamics and structures in order to meet its demands, also is
responsible for the fractal nature of a number of dynamics and structures
in the System; fractality of dynamics and structures (including states) contribute to the optimality of energy transformations in the System.
The fact that basic physical laws also apply to the System’s dynamics – to
social dynamics – was never recognized (always ignored), and explains our
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limited and misguided understanding of the (war) dynamics and development of the System.
028 A number of conditions must be met for a finite-time singularity dynamic to
develop.
Key words

Singularity dynamic, Conditions, Free energy, Second law of thermodynamics,
Binary decisions, Local stabilities, Thresholds, Criticality, Degrees of freedom,
Accelerated growth connectivity.

For a finite-time singularity dynamic to develop and unfold, a number of
conditions must be met.
These conditions are:
1 The production of free energy and application of the second law of
thermodynamics
Free energy, manifested in the buildup of tensions and the storage of destructive energy in the System, is produced through the intrinsic incompatibility
of increasing connectivity and security in anarchistic systems. The second
law of thermodynamics applies to the System. The second law of thermodynamics ensures that free energy is put to work and that upgraded orders
are implemented to allow for a lower energy state in the System. Free energy
is put to work through systemic wars. Systemic wars are manifestations
of criticality of the System, and instrumental in upgrading re-establishing
functional orders.
2 Binary decisions with externalities and applying thresholds
For a singularity dynamic to develop and unfold, the System must constitute a
network of binary decisions with externalities and thresholds. Characteristics
of this network, including its connectivity and the thresholds states apply to
their decisions, determine the sizes and frequencies of non-systemic wars.
3 Local stabilities
The System must enable the storage of tensions and destructive energy.
Sufficient energy levels are realized through local stabilities that develop
especially during high-connectivity regimes of relatively stable periods. These
local stabilities constitute the inertia and rigidity of the System.
4 Criticality
The System must reach a critical condition to enable the design and implementation of a system-wide order. At the critical point, the correlation
length of the System becomes one, making the System highly susceptible to
perturbations, and allowing for system-wide communication, coordination,
and planning.
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5 More than two degrees of freedom during subcritical periods, implying chaotic conditions
When the System has more than two degrees of freedom (n > 2), the war
dynamics of the System are chaotic in nature. Chaotic conditions during
relatively stable periods allow for the buildup of underlying vulnerable issue
clusters with fractal structures, and prevent the System from becoming
hyper-excited (as was the case during the first exceptional period (16571763)). The number of degrees of freedom of the System is determined by
the intensity of rivalries between states.
6 Accelerating growth rate of the System’s connectivity
Connectivity growth results in the production of free energy (see condition
(1)), accelerated growth of connectivity – and accompanying free energy (tensions) – causes this growth to become unsustainable, and that the System at
a certain point is confronted with a singularity in finite time. The singularity
in finite time is reached when the System reaches (what I name) the critical
connectivity threshold. At this point the System produces ‘infinite’ - unsustainable - amounts of free energy, and collapses as a consequence.
029 Accelerating frequencies of cycles of the finite-times singularity dynamic (14951945) went hand-in-hand with accelerating growth rates of their amplitudes.
Key words

Singularity dynamic, Second law of thermodynamics, Acceleration, Robustness,
Fragility, Collapse, Phase transition.

The finite-time singularity the anarchistic System produced during the 14951945 period, was accompanied by four accelerating cycles. The second law of
thermodynamics – a law that also applies to the System – was instrumental
in producing these four accelerating cycles.
The acceleration of the frequency of cycles went hand-in-hand with
the accelerated growth of their amplitudes, as measured by the severity of
successive systemic wars; severity is a measure of the amount of destructive
energy necessarily deployed to establish an upgraded order; the measure
for severity is the number of battle connected deaths of military personnel
(38). Both frequency and amplitudes of cycles were ‘powered’ by accelerating
amounts of free energy (tensions in the contingent domain) the anarchistic
System produced as a consequence of the intrinsic incompatibility between
connectivity (interdependence) and security in anarchistic Systems. Connectivity is the control parameter of the System, and connectivity continuously
grew as a consequence of population growth during the unfolding of the
singularity dynamic.
Accelerating growth rates are however, unsustainable, and when the
anarchistic System reached the critical connectivity threshold (the singularity
in finite time) of the System in 1939, the System produced infinite amounts
of free energy (tensions), that caused the collapse of the anarchistic System,
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and resulted in a dual-phase transition (through the fourth systemic war (the
Second World War, 1939-1945). The phase transition resulted in the implementation of two dedicated hierarchies in the core of the System (Europe)
to reduce the level of anarchy (tensions) in the System. At the critical point,
the System – ‘theoretically’ – produced (had to produce) upgraded orders at
an infinite frequency and with infinite amplitudes.
The acceleration of the frequency of cycles and the simultaneous accelerated growth of amplitudes are closely related phenomena: because of the
accelerating connectivity growth of the anarchistic System, accelerating
amounts of free energy had to be put to work at an accelerating frequency
to ensure consistency with the second law of thermodynamics. Although
accelerating amounts of free energy were put to work at an accelerated frequency, the amplitudes of cycles also grew – had to grew – at an accelerating
rate, to ensure release of sufficient free energy (tensions), consistent with
the demands of the second law of thermodynamics.
The fact that successive relatively stable periods became increasingly
robust also contributed to an acceleration of the frequency of cycles (systemic
wars). The increasing robustness of successive orders implied that non-systemic energy releases – non-systemic wars – were increasingly suppressed
(became increasingly ‘impossible’). Ultimately – shortly before the System
reached the critical connectivity threshold – the robustness of the System
was ‘absolute’, and the System could only release energy (tensions) through
systemic war. The fact that non-systemic release events became increasingly prohibitive added to the acceleration of cycles; not only produced the
anarchistic System accelerating levels of free energy (tensions) during the
unfolding of the singularity dynamic (1495-1945), these increasing amounts
of energy could ultimately only be released through systemic wars; an effect
that added to the accelerating growth rates of severities (amplitudes) of
successive systemic wars. Increasing robustness and fragility (leading to
collapse) of a certain category of systems – including anarchistic systems
this study shows – go hand in hand, and are two sides of the same coin.
030 During its unfolding (1495-1945) the finite-time singularity dynamic
accompanied by four accelerating cycles produced an optimized combination of
disorder and order.
Key words

Singularity dynamic, Intrinsic incompatibility, Periodic adaptation, Performance,
Evolvability, Balance, Order, Disorder, Second law of thermodynamics.

The finite-time singularity dynamic was accompanied by four accelerating
cycles, each of which consisted of a relatively stable period followed by a
systemic war. During relatively stable periods, the System produced free
energy and tensions that negatively affected the functioning of the international order. The second law of thermodynamics ensured that tensions (free
energy) were periodically put to work through systemic wars, to implement
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upgraded orders that were better able, at least temporarily, to cope with
the higher levels of tensions that were still being produced because of the
unresolved incompatibility between increasing connectivity and security,
and the continuously increasing connectivity of the anarchistic System.
The finite-time singularity dynamic accompanied by four accelerating
cycles produced an optimal combination of order (stability) and disorder
(change) in the System, consistent with the demands of the second law
of thermodynamics. The highly-optimized properties of the singularity
dynamic ensured optimal performance as well as optimal evolvability of
the System. Performance refers to the ability of the System during relatively
stable periods, to ensure the balanced fulfillment of basic requirements of
uneven states in an anarchistic System. Evolvability refers to the ability of
the anarchistic System to adapt timely to the increased connectivity of the
System and higher levels of free energy (tensions), by implementing upgraded
orders through systemic war.
031 The four cycles that make up the finite-time singularity dynamic (1495-1945) are
the units of analysis.
Key words

Singularity dynamic, Cycles, Unit of analysis.

In efforts to make sense out of the (war) dynamics of the anarchistic System, and to identify regularities and patterns, historians used different
perspectives, including analysis of war data on a century-by-century basis,
categorization based on the number of casualties and participating states
in wars, and categorization based on alliance configurations.
Not surprisingly, historians did not find any meaningful regularities. Regularities in war dynamics and in the development of the System can only be
identified when cycles are used as the unit of analysis, and the fundamental
differences between non-systemic and systemic wars are recognized and
taken into account. Four such cycles can be identified during the unfolding
of the finite-time singularity dynamic (1495-1945).
032 Successive upgraded orders that were implemented through four successive
systemic wars during the period 1495-1939, already at an early stage revealed
the direction of development of the anarchistic System towards its eventual
collapse, and the implementation of dedicated hierarchies in the core of the
System (Europe), through a dual-phase transition (1939-1945).
Key words

Singularity dynamic, Second law of thermodynamics, Integration, Direction of
development, Dedicated non-anarchistic hierarchies.

As a consequence of the intrinsic incompatibility between (increasing)
connectivity and security in the anarchistic System, the System produced
accelerating amounts of free energy (tensions). Consistent with the second

176 |



CHAPTER 1

statement 033

law of thermodynamics the free energy (tension) was put to work at an
accelerating pace, through systemic wars, to implement upgraded orders that
allowed for a lower energy state of the anarchistic System. In the contingent
domain, these upgraded orders resulted in increasingly comprehensive organizational arrangements (between states in the System) that underpinned
international orders (relatively stable periods).
However, despite these efforts, when the critical connectivity threshold
was reached in 1939, the anarchistic System produced infinite amounts of
free energy (tensions), it could no longer ‘handle’; the infinite intrinsic incompatibility between connectivity and security could at that point no longer be
bridged with an upgraded order in the anarchistic System. As a consequence,
the anarchistic System collapsed, and experienced a dual-phase transition,
that led to the simultaneous implementation of two non-anarchistic hierarchies in the core of the System, and a first global order at a global scale.
The implementation of dedicated non-anarchistic hierarchies in the core
of the System was a logical and predictable next step. The System at that
point (1939), only had two choices to ensure compliance with the second
law of thermodynamics: decrease the System’s connectivity or implement
non-anarchistic hierarchies, that encompass a number of states, to accomplish a reduction in the amounts of free energy the anarchistic System would
produce. A reduction in connectivity – implying a significant decrease in
population size and growth – was no option. The System ‘chose’ to implement
two dedicated non-anarchistic hierarchies in its core instead.
033 Population growth and the unfolding of the singularity dynamic accompanied by
four accelerating cycles (1495-1945), qualify as coevolving – mutually reinforcing
– dynamics.
Key words

Singularity dynamic, Population growth, Basic requirements, Reinforcing
dynamics, Survival.

Population growth resulted in connectivity growth of the System; connectivity growth led to the production of free energy and tensions, as a consequence of the intrinsic incompatibility between increasing connectivity and
security in anarchistic systems. The second law of thermodynamics ensured
that the tensions (free energy) that continuously accumulated in the System
were periodically put to work, to implement upgraded orders that allowed
for a lower energy state in the System. These conditions and dynamics – and
the laws that apply – produced the highly-optimized finite-time singularity
dynamic accompanied by four cycles (1495-1945). The performance (enabling
the balanced fulfillment of basic requirements by uneven states in the anarchistic System) and evolvability (ensuring timely adaptation to the increased
connectivity of the System and higher levels of free energy (tensions), by
implementing upgraded orders through systemic wars) of the anarchistic
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System optimized the collective survival changes of humans and populations
in the System, and enabled their continued growth.
High population growth – and the connectivity growth of the anarchistic
System it implied – assured that the singularity dynamic (1495-1945), was
always provided with enough free energy (tensions), to enable its further
development and unfolding. In other words: the finite-time singularity
dynamic enabled population growth, while at the same time, population
growth enabled the undisturbed development and unfolding of the finitetime singularity; both dynamics reinforced each other.
034 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.
Key words

Singularity dynamic, Competition, Order, Disorder, Second law of thermodynamics,
Acceleration, Survival, Critical connectivity threshold, Collapse, Dual-phase transition.

The finite-time singularity dynamic accompanied by four accelerating
cycles (1495-1945) can be considered a competition between two tendencies
of the System: a tendency towards disorder and a tendency towards order.
Issues, tensions, and destructive energy the System produced contributed
to its disorder. Issues, tensions, and destructive energy are products of the
intrinsic incompatibility between increasing connectivity and security in
anarchistic systems. Disorder increasingly hampered the functioning (the
performance) of the anarchistic System by inhibiting the ability of uneven
states to ensure the balanced fulfillment of their basic requirements.
The engine of disorder is connectivity growth in the anarchistic System. The second law of thermodynamics determined the response of the
System to the production of free energy. Consistent with the second law
of thermodynamics, free energy (tensions) in the System were periodically
put to work to implement upgraded orders that allowed for a lower energy
states of the System. Because of the accelerated production of free energy
in the System, upgraded orders were – and had to be – implemented at an
accelerating frequency.
In the contingent domain of the System these deterministic dynamics
played out in a different setting: orders were upgraded through systemic
wars, and led in the contingent domain to increasing levels of – arrangements for – integration, that were embedded in successive international
orders. Through increasingly comprehensive arrangements (contained in
successive international orders that were implemented), states tried to prevent and restrain tensions and wars in the System. However, despite these
efforts, the System still produced accelerating amounts of free energy; the
orders that were implemented did not resolve the intrinsic incompatibility
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between connectivity and security, that constitutes the ‘engine’ of free energy
production in anarchistic systems.
So, order and disorder continued competing, until the anarchistic System
ultimately collapsed when in 1939 it reached the critical connectivity threshold; at that point the competition between order and disorder was ‘absolute’
and the System produced infinite amounts of free energy as a consequence;
this condition could lead to self-destruction of states and their populations.
In response to this condition, the System produced a dual-phase transition (through the fourth systemic war, the Second World War, 1939-1945),
consistent with the second law of thermodynamics, and in the contingent
domain enabled by the urge to survive of humans, populations and states
they were organized in.
The phase transition resulted in the implementation of two dedicated
(non-anarchistic) hierarchies in Europe (the core of the System). In the
respective dedicated hierarchies, the competition between order and disorder
was resolved. However, at the same time as the dedicated hierarchies were
implemented in Europe, the phase transition led to the implementation of
the first global international order of the now global anarchistic System.
This upscaling of the anarchistic System from a European (regional level)
to global level, implied that the competition between order and disorder
would now be continued and unfold at a global scale.

Order versus
disorder

Figure 75
This figure depicts the competition between order and disorder
that resulted in a finite-time
singularity dynamic accompanied by four accelerating cycles
(1495-1945).
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035 The finite-time singularity dynamic accompanied by four accelerating cycles
(1495-1945) to a certain extent qualifies as a punctuated equilibrium dynamic.
Key words

Singularity dynamic, Punctuated equilibrium dynamic, Evolution.

“Punctuated equilibrium theory makes two contentions: that evolutionary
change (or at least very significant proportions thereof) occurs in rapid
bursts over short intervals of time, and that there is relative stasis after the
punctuational burst” (62).
It can be argued that the finite-time singularity dynamic accompanied
by four accelerating cycles (1495-1945), qualifies as a punctuated equilibrium
dynamic. However, this perspective is not in all respects exact: significant
evolutionary change also takes place during relatively stable periods. Great
Power status dynamics for example typically take place during relatively
stable periods, and are then during punctuations (systemic wars) embedded
in the upgraded order of the System.
Relatively stable periods and periods of criticality (systemic wars) are
inseparably linked: during high-connectivity regimes of relatively stable
periods the System is charged for a next systemic war.
036 The ever-expanding populations of states ensured a continuous input of free
energy in the anarchistic System.
Key words

Population growth, Connectivity growth, Intrinsic incompatibility, Free energy.

Population growth, an increase in average age, and increasing standards of
living result in increasing demands for basic requirements in the System.
States are responsible for the balanced fulfillment of the basic requirements
of their populations, including their security. Population growth results in
increasing connectivity of the System (56), and in increasing interdependence
between states, including security-interdependence. Increasing connectivity
in an anarchistic System leads to the production increasing levels of free
energy (tensions) in the System. Free energy is produced through the intrinsic
incompatibility between increasing connectivity and security in anarchistic
systems. Connectivity is the driving force – the control parameter – of the
finite-time singularity accompanied by four accelerating cycles that developed and unfolded in the System during the 1495-1945 period.
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037 The singularity dynamic is a self-reinforcing dynamic: Population growth of
states in the anarchistic System produced the free energy that powered the
development and unfolding of the finite-time singularity dynamic during
the 1495-1945 period, and ‘at the same time’ the singularity dynamic enabled
population growth of states by ensuring that their basic requirements were
fulfilled.
Key words

Population Growth, Singularity dynamic, Self-reinforcement.

As discussed, connectivity is the driver of the finite-time singularity dynamic
that unfolded in the anarchistic System during the 1495-1945 period. Connectivity is a function of population size; and population growth results in
increasing connectivity of the System.
Through the singularity dynamic accompanied by four accelerating cycles,
the System ensured the balanced fulfillment of the basic requirements of
uneven states in the anarchistic System. Each time the anarchistic System
reached dysfunctional energy (tension) levels, that hindered the fulfillment of
basic requirements of states, the order of the System was upgraded through
systemic war, to adjust to its increased connectivity and to ensure better
tension control. Through these upgraded orders populations of states in the
System during relatively stable periods could further grow. The finite-time
singularity dynamic qualifies as a self-reinforcing dynamic, which ensured
that its increasing energy-demands – to ensure its further development and
unfolding – were always met.
038 Finite-size effects caused stagnation and impacted the development and
unfolding of the finite-time singularity dynamic (1495-1945).
Key words

Singularity dynamic, Cycles, Acceleration, Critical connectivity Threshold, Finitesize effects, Theoretical and actual life spans, Theoretical severity, Actual severity.

During the unfolding of the singularity dynamic (1495-1945), when the singularity in finite time (the critical connectivity threshold, 1939) was nearly
reached, it became impossible to meet the theoretical ‘infinite’ demands of
the finite-time singularity dynamic. At the critical connectivity threshold
(the singularity in finite time) the singularity dynamic produced infinite
amounts of free energy, and the frequency of cycles and their amplitudes
(the destructive energy that had to be deployed) also became infinite. The
production and deployment of infinite amounts of destructive energy at
an infinite frequency obviously is impossible, also considering that such a
requirement implies self-destruction. Finite-size effects had their impact in
the final stages of the finite-time singularity dynamic: While the singularity dynamic pushed the System to theoretical infinity, limited-size effects
increasingly hampered and distorted the actual dynamics.
To determine to what extent finite-size effects distorted the actual finite-
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time singularity dynamic accompanied by four accelerating cycles, I examined the development of the life spans and severities of the components of
the actual and theoretical singularity dynamics (as described in part II).
1 Examination of theoretical and actual life spans of cycles
Extrapolation of the life spans of cycles, international orders, and systemic
wars of the actual and theoretical singularity dynamics show that, for example, the theoretical and predicted actual life span of the fifth systemic war
is negative. This suggests that the actual, as well as theoretical, singularity
dynamic reached its singularity in finite time during the fourth systemic
war. This finding also suggests that the theoretical singularity dynamic is
not in all respects consistent.
Extrapolation of actual and theoretical life spans (LS’s)

Cycle

Actual cycle

Actual IO

Actual SW

Theo. cycle

Theo. IO

Theo. SW

1

153

123

30

168

138

30

2

167

144

23

154

130

23

3

103

99

4

103

99

4

4

27

21

6

22.5

20

2.5

Predicted 5

0.5

9

–7

–10.5

≈0

–10.5

Table 59

This table shows the life spans of cycles, international orders (IO), and systemic wars
(SW) of the actual and theoretical singularity dynamics, and the extrapolated life spans
for both singularity dynamics of an imaginary fifth cycle. The figures/data concerning
the first four cycles are based on Levy’s dataset (38).

2 Examination of theoretical and actual severities of cycles
Extrapolation of the severities of cycles, international orders, and systemic
wars of the actual and theoretical finite-time singularity dynamics show
that the actual severity of non-systemic wars during the fifth relatively
stable period would have been negative (severity is defined as the number
of battle-connected deaths (BCD) of military personnel, (38)).
I assume that this ‘hypothetical’ effect (a negative total severity of non-systemic wars during a hypothetical fifth international order) points to the dysfunctionality of the anarchistic System, and its unavoidable collapse in 1939.
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Extrapolation of actual and theoretical severities
Severities in terms of battle connected deaths of military personnel
(Expansion wars excluded, data from Levy (38))

Cycle

Actual cycle

Actual IO

Actual SW

Theo. Cycle

Theo IO

Theo SW

1

2,976,000

1,005,000

1,971,000

3,036,000

1,065,000

1,971,000

2

7,550,300

5,018,300

2,532,000

5,750,000

850,000

4,900,000

3

8,425,080

690,780

7,734,300

8,720,000

620,000

8,100,000

4

13,003,300

55,000

12,948,300

11,500,000

400,000

11,100,000

Predicted 5

15,727,840

–102,110

15,829,950

14,342,000

177,500

14,164,500

Table 60

1
2
3

4

5

This table shows severities of wars during cycles (in terms of BCD), international orders
(IO), and systemic wars (SW) of the actual and theoretical singularity dynamics, and
the extrapolated severities for both singularity dynamics of an imaginary fifth cycle. The
figures/data concerning the first four cycles are based on Levy’s dataset (38).

I also assume that states in the System during the fourth international
order (1918-1939), were confronted with ‘finite-size effects’ that made states
reluctant to start and/or join (non-systemic) wars and promoted a ‘wait-andsee’ approach to developments in the System; states wanted to prevent and
delay the next war as long as possible, sensing (because of the increasing
tensions in Europe), that the next war would be large and severe, and that
much would be at stake. These finite-size effects included:
Recovery from physical and social destruction caused by the preceding third
systemic war (the First World War, 1914-1918);
War weariness caused by the preceding third systemic war (the First World
War, 1914-1918;
Dysfunctionality and unavoidable ineffectiveness of the fourth international
order because of high tension levels produced by the increasing incompatibility between increasing connectivity and security in the anarchistic System;
The need for states to ensure balanced fulfillment of their basic requirements
or risk internal instability and collapse. Balanced fulfillment had become
problematic because of (1), (2) and (3);
Time needed for the preparation for the next war, requiring mass production, mobilization, and deployment of destructive energy. This decision
was delayed as long as possible because of (1) and (4), and in efforts to avoid
provocations that would trigger a next war.

039 Severity of successive cycles is a power-law function of population size, and
super linear scaling suggests that systemic wars are social in nature.
Key words

Severity, Systemic wars, Population size, Power-law, Super linear scaling, Cities.

Scaling relations between population size of the System and certain properties of the System’s dynamics support the assumption that population
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size and a number of its properties are related (for this particular aspect see
also: (6), (7), (9), (12))
As Bettencourt et al. explain (11), “Scaling as a tool for revealing underlying
dynamics and structure has been instrumental in understanding problems
across the entire spectrum of science and technology.” It seems that this also
is the case for the System and its war dynamics.
The scaling relationships that can be identified for the System show
similarities with certain scaling relationships for cities (11). The similarities
between exponents of power laws that describe these relations, suggest that
maybe similar ‘mechanisms’ apply to urban systems and to the international
orders of the anarchistic System (1495-1945) studied in this research.
The figure below shows the scaling relationship between population
size and the severity of successive systemic wars on a double logarithmic
scale. This figure suggests that the severity of successive systemic wars is
a power-law function of population size; the exponent ≈ 1.22 implies super
linear scaling.
Population size and severities of systemic wars
(1495-1945)

Table 61

Start SW

Pop. size Europe
(in millions)

Severity
(in BCD)

SW 1

1618

115

1,971,000

SW 2

1792

195

2,532,000

SW 3

1914

450

7,734,300

SW 4

1939

525

12,948,300

This table shows the population size of Europe (in millions), at the start of the respective
systemic wars (SW), and the severities of these wars in BCD.

LOG Severiies systemic wars (x 1000)

Population size (Europe) and severities of successive
systemic wars (1495-1945)
1000

100

10

y = 5197.2 × 1.2172�
R 2 = 0.94

1

100

1000
LOG Population size in millions (Europe)

Figure 76
This figure shows in a plot, the population
size of Europe versus the severity (in terms of
BCD) of successive systemic wars, on logarithmic scales.
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Concerning urban systems, Bettencourt et al. observe, in case b is in the
range 1.1 - 1.3 > 1, This “signifies increasing returns with population size and
is manifested by quantities related to social currencies, such as information,
innovation and wealth, associated with the intrinsic social nature of cities”.
I assume that systemic wars are instrumental in periodically upgrading the
order of the anarchistic System, to ensure an optimal balance between order
and disorder in the System and to ensure its performance and evolvability.
This balance enables states to fulfill their basic requirements, and survive,
and serves a social purpose: The Beta (b ≈ 1.217) of severities of systemic wars
falls in the same range as the Beta’s for social properties of urban systems.
The question is if this is a coincidence, or that a universal social dynamic is at
play that underlies this phenomenon and certain phenomena in city systems;
inextricably linking these phenomena in an integrated dynamical network.
040 The increasing connectivity of the System, a function of its population size,
underlies the super linear scaling of severities of systemic wars the anarchistic
System produced during the 1495-1945 period.
Key words

Connectivity, Population size, Super linear scaling, Severity systemic wars.

Super linear scaling can be observed in the severity of successive systemic
wars as a function of population size of the System. This statement is consistent with a similar hypothesis regarding cities and their properties: “the
structure of social networks underlies the generic properties of cities, manifested in the super linear scaling of almost all socio economic quantities
with population size… An increase in the spreading speed (IP: regarding city
dynamics) is considered to be a key ingredient for the explanation of the
super linear scaling of certain socioeconomic quantities with city size as, for
instance, rapid information diffusion and the efficient exchange of ideas over
person-to-person networks can be linked to innovation and productivity” (11).
I assume that the connectivity of the anarchistic System, a function of
its population size, determines the spreading speed of tensions in the System, and by doing so contributes to the acceleration of successive cycles the
finite-time singularity produced (1495-1945).
041 The finite-time singularity dynamic is self-organized.
Key words

Singularity dynamic, Self-organization, Basic requirements, Deterministic
laws, Rules.

The finite-time singularity dynamic accompanied by four accelerating cycles
that developed and unfolded during the 1495-1945 period is a self-organized
dynamic; it is the emergent macro outcome of a multitude of interactions
between states in the anarchistic System, that continuously interacted to
ensure the fulfillment of their basic requirements, for which they during
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the unfolding of the singularity dynamic became increasingly dependent
on each other. The self-organized dynamic was produced by a number of
laws and rules that apply to free energy and tensions that were produced
in the anarchistic System. In the table below I specify these laws and rules:
Deterministic laws and rules

Table 62

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.

042 The urge of humans and social systems to survive was at the core of the finitetime singularity dynamic accompanied by four accelerating cycles (1495-1945).
Key words

Urge to survive, Singularity dynamic, Second law of thermodynamics, Basic
requirements, Survival.

Humans and social systems must fulfill a number of basic requirements in
order to survive. These basic requirements can be better fulfilled when humans
and social systems cooperate. Cooperation enables the development and
exploitation of economies of scale and scope. Population growth in Europe
caused accelerating demands for the fulfillment of basic requirements. Apart
from the quantitative effect of population growth, two other effects contributed
to the continuously increasing demand for basic requirements: increase of
the average life span of humans and ever-increasing levels of welfare.
The focus of states during relatively stable periods was (and is) on the fulfillment of basic requirements. However, to meet the demands of the second
law of thermodynamics, the free energy (tensions) that accumulated in the
System had to be put periodically to work, to implement upgraded orders
that allowed for lower energy states (lower tensions) in the System. These
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upgrades (lower tension levels) were necessary to ensure further – continued – fulfillment of the basic requirements of states and their populations.
Systemic wars can be considered ‘ordering forces’.
The focus of states during systemic wars was on fighting, physical survival, and restoring security and order.
During relatively stable periods as well as systemic wars, the ‘same’ urge
to survive is at the basis of the interactions of and between populations
and states.
043 The finite-time singularity dynamic accompanied by four accelerating cycles that
unfolded during the 1495-1945 period, also constituted a selection process.
Key words

Singularity dynamic, Selection, Coevolution, Optimal units, States,
International orders.

The selection process the finite-time singularity also constituted, consisted
of three components: (1) selection of the optimal organization of units in the
System, (2) selection of collective arrangements between states to ensure
their (mutual) security (international orders), and (3) the coevolution of units
and international orders. The organization and capabilities of units of the
System, and the arrangements they collectively implemented – international
orders – coevolved during the unfolding of the singularity dynamic.
1 Selection of optimal units
Units in the anarchistic System had to compete for scarce resources. Their
ability to do this determined if, and to what extent, they could fulfill their
basic requirements, including their security; it determined their ‘fitness’ to
survive in the anarchistic System. Given the anarchistic nature of the System and the need to compete, units’ war fighting capabilities were vital to
determining their ability to fulfill basic requirements and ensure survival.
War fighting capabilities comprise the abilities of units to organize, produce,
and mobilize for the deployment of destructive energy.
The state, with its particular properties including control over specific
geographic areas and its populations, centralization of authority and use
of violence, and the ability to raise taxes (resources), emerged as the most
effective form of organization. Diverse units standardized into identical
state organizations.
2 Selection of international orders
Through systemic wars the anarchistic System designed and implemented
upgraded orders that allowed for lower energy states, consistent with the
demands of the second law of thermodynamics.
Systemic wars can also be considered bargaining processes. Typically,
more powerful and influential states were in a better position to ensure that
upgraded orders were implemented, that especially supported their interests.
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3 Coevolution of units and international orders
The development and selection of units and successive international orders
constituted a coevolving and highly path-dependent dynamic. Units determined international orders, and international orders determined units. By
implementing orders that specifically served their interests, more powerful
states produced a ‘powerful-become-more-powerful’ effect: Powerful states
implemented international orders that made them (even) more powerful,
their more powerful positions could then be (further) exploited during the
next systemic war.
An example of a co-evolutionary ‘dynamic’ between dominant states
and international orders concerns a number of principles that dominant
states laid down in the Peace of Westphalia (1648) following the Thirty Years’
War. The arrangements that accompanied the new order, determined what
standards units (states) had to meet to qualify as legitimate members of the
upgraded international order, and what rules applied to their (inter)actions.
By ‘disqualifying’ other units and certain behaviors more powerful states
could consolidate their positions, and better ensure the status quo.
044 During the unfolding of the finite-time singularity dynamic accompanied by four 
accelerating cycles (1495-1945), the System transformed from a large number of
loosely connected and divers units (1495), to a highly integrated and connected
System of highly-standardized states that were specialized in the production,
mobilization, and deployment of high levels of destructive energy (1939).
Key words

Singularity dynamic, Divers units, Connectivity, Standardized states, System,
Destructive energy deployment.

Through selection and self-organization, the units (states) of the System,
successive international orders that were implemented by units (states), and
the finite-time singularity dynamic accompanied by four accelerating cycles
(that was instrumental in this process and itself a product of the interactions
between units (states)), coevolved during the 1495-1945 period.
As a consequence of the intrinsic incompatibility between connectivity
and security in anarchistic systems, increasing connectivity of the System
not only resulted in increasing (security) interdependence of states, but also
in the production of accelerating amounts of free energy (tensions).
The free energy and tensions that were produced, were put to work during
systemic wars (through the deployment of destructive energy). Systemic
wars were instrumental in the implementation of upgraded orders, that
allowed for a lower energy state of the System (consistent with the second
law of thermodynamics); however, upgraded orders had to be implemented
at an accelerating rate.
To ensure the fulfillment of their basic requirements, and their survival
in such a ‘setting’, states continuously had to improve their ability to produce
and deploy destructive energy. However, by doing so, they not only ensured
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their survival (at least temporarily), but also contributed to the further
acceleration of the finite-time singularity dynamic.
To improve their ability to produce and deploy destructive energy units
(states): (1) conquered and merged with other units (states) that enabled them
to exploit economies of scale and scope, (2) centralized certain functions and
capabilities of their integrative structures, and (3) mobilized other domains
and resources in society that could be deployed during systemic wars (leading
to further totalization of war).
These efforts also contributed to the unfolding of the accelerating finitetime singularity dynamic, as I already mentioned, but were ultimately
self-defeating. When the anarchistic System in 1939 reached the critical
connectivity threshold, it produced infinite amounts of free energy and
collapsed as a consequence. ‘Selfish’ efforts of states to ensure their survival,
now threatened them with collective self-destruction. In response to this
condition – and consistent with the second law of thermodynamics – the
System produced a dual-phase transition. The dual-phase transition led to the
simultaneous implementation of two dedicated non-anarchistic hierarchies
in the core of the System (Europe), and the first global international order
at a global scale of the System.
045 The cycles that accompanied the finite-time singularity dynamic that unfolded
in the System during the 1495-1945 period, were a consequence of delayed
responses of the System to counter increasing disorder.
Key words

Singularity dynamic, High-connectivity regime, Energy storage, Free energy
release deficit, Delayed response, Cycles, Acceleration.

During the 1495-1945 period, the anarchistic System produced a finite-time
singularity dynamic accompanied by four accelerating cycles; each cycle
consisting of a relatively stable period followed by a systemic war. During
the life span of cycles, two regimes, a low- and a high connectivity regime,
can typically be distinguished.
During high-connectivity regimes of relatively stable periods, the System
continued producing free energy (tensions) at an accelerating rate, while at
the same time, the System’s ability to release free energy (tensions) became
increasingly restricted, because of the increasing stability of states in the
network of issues.
Instead of being released during high-connectivity regimes, free energy
(unresolved issues) were ‘stored’ - stocked - in the System (resulting in free
energy release deficits) and crystallized in vulnerable issue clusters with
fractals structures. When eventually the vulnerable issue clusters percolated
the System, the System would become critical and produce a systemic war.
During systemic wars the ‘stocked’ issues and tensions (the free energy
release deficit) were put to work (released) to implement upgraded orders,
that allowed for lower energy states in the System.
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According to a system dynamics perspective, stocks decouple rates of
flow and create disequilibrium dynamics (69). Free energy release deficits
that built up in the System constituted free energy stocks (stored unresolved
issues and tensions) and caused a decoupling of flows and disequilibrium
dynamics. Free energy release deficits absorbed the differences between
inflows and outflows and permitted inflows and outflows of free energy to
differ. In equilibrium, the total inflow to a stock equals its total outflow so that
the level of the stock is unchanging (69). In disequilibrium that is not the case.
During high-connectivity regimes of relatively stable periods – during
the buildup of free energy releases deficits – relatively stable periods (international orders that was in place) were dominated by positive feedback.
However, the moment the System became critical and produced systemic
wars, the loop dominance of the System changed and goal-seeking negative
feedback started dominating the System’s behavior. “Whereas positive
feedbacks generate growth, amplify deviations, and reinforce change, negative loops seek balance, equilibrium, and stasis… Negative feedback loops
act to bring the state of the system in line with a goal or a desired state”
(69). Systemic wars brought the System in line again with its desired state;
upgraded orders allowed for a lower free energy state of the System and
improved its functionality (its ability to fulfill basic requirements of states
in the anarchistic System), at least temporarily.
Upgraded orders were desired states that ensured that the System complied with the demands of the second law of thermodynamics, and were thus
the goals of the negative feedback implemented by systemic wars. Shifts in
loop dominance from positive to negative goal-seeking feedback occurred
in the System in 1618, 1792, 1914, and 1939.
However, the development and unfolding of the finite-time singularity
dynamic, accompanied by four accelerating cycles – corrections of the disorder in the System – show that despite these corrections, the anarchistic
System increasingly became in disequilibrium: the corrections could eventually not keep pace with the levels of free energy and the disorder that were
produced in the System. Although, ‘corrections’ were implemented (through
systemic wars) with an accelerating rate, and with accelerating amounts of
destructive energy (amplitudes), ultimately the anarchistic System collapsed
when it reached the critical connectivity threshold.
During the life span of the anarchistic System (1495-1945), the level of
disequilibrium of the System (despite periodic corrective actions) increased
continuously; a higher level of disequilibrium meant increased dysfunction
of the System.
This dynamic not only explains why successive relatively stable periods
(international orders) became increasingly short-lived, but also why each
international order was more dysfunctional than its predecessors. The
‘ultimate’ dysfunctional international order was the fourth order (1918-1939).
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046 Systemic wars qualify as goal-seeking behavior with negative feedback
and constitute corrective actions of the System. From a system dynamics
perspective, systemic wars qualify as overshoots that contributed to the
emergence of the four cycles that accompanied the finite-time singularity
dynamic (1495-1945).
Key words

Singularity dynamic, Systemic war, Cycles, Goal-seeking, Balance.

As a consequence of the increasing incompatibility of the anarchistic System
between (increasing) connectivity and security during the unfolding of the
singularity dynamic (1495-1945), upgraded orders had to be implemented at
an accelerating pace; the anarchistic System implemented these upgraded
orders through systemic wars.
The same time as the incompatibility and free energy production of the
System increased at an accelerating rate, the System’s ability to store free
energy (unresolved issues and tensions) during high-connectivity regimes
of successive relatively stable periods, also increased at an accelerating rate.
These simultaneous developments (increasingly more storage of unresolved issues and tensions) resulted in increasingly larger gaps between
the actual (dysfunctional) and desired states (functional) of the System,
and larger gaps between actual and desired states typically generate larger
system responses.
Such a system-response can also be observed during the unfolding of the
singularity dynamic (1495-1945): Increasing discrepancies between actual
and desired states of successive relatively stable periods, produced systemic
wars – ‘responsible’ for the implementation of upgraded orders to resolve
‘gaps’ (as demanded by the second law of thermodynamics) – at accelerating
frequencies and with accelerating intensities/severities. This mechanism
explains the appearance of four accelerating cycles (oscillations) and properties in the war dynamics of the anarchistic System (1495-1945).
From system dynamics perspective oscillations – cycles – in the dynamics
of a system qualify as a fundamental mode of behavior (besides positive and
negative feedbacks, and stocks, for example). Like goal-seeking behavior,
oscillations are caused by negative feedback loops. “In an oscillatory system,
the state of the system constantly overshoots its goal or equilibrium state,
reverses, then undershoots, and so on. The overshooting arises from the
presence of time delays in the negative loop. The time delays cause corrective actions to continue even after the state of the system reaches its goal,
forcing the system to adjust too much, and triggering a new correction in
the opposite direction” (69). Sterman further explains, there are many types
of oscillation, “including damped oscillations, limit cycles, and chaos. Each
variant is caused by a particular feedback structure and set of parameters
determining the strengths of the loops and the lengths of the delays”.
The System’s connectivity and thresholds defined certain properties of
the four oscillations (cycles) that accompanied the finite-time singularity
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dynamic; these properties included: the ‘pace of life’ of the System, the spreading speed of tensions in the System, the stability of states during successive
high connectivity regimes and the ‘amounts’ of free energy (unresolved
issues and tensions) that could be stored in the System, during these regimes.
In case of the anarchistic System, systemic wars – goal-seeking behavior
of the System – produced overshoot effects that resulted in four oscillations
(cycles) that accompanied the unfolding of the singularity dynamic. Systemic wars are manifestations of criticality of the System and constitute
corrective actions of the System in the contingent domain. The moment
the System became critical and produced systemic wars, negative feedback
loops – goal-seeking behavior – dominated the System.
By means systemic wars (the deployment of destructive energy) the System
‘eliminated’ discrepancies between the actual (dysfunctional and disordered)
state of the System (that developed during relatively stable periods as a consequence of connectivity increase), and a desired - more ordered- state, that
ensured effective and efficient fulfillment of basic requirements of states in
the System. These corrective actions ensured the System’s compliance with
the demands of the second law of thermodynamics.
From a more ‘technical’ perspective, the System through systemic wars,
accomplished a reset of its initial conditions and its parameters. The reset
of initial conditions of the System was accomplished by the destruction of
dysfunctional issues and tensions. The reset of parameters of the System –
and implementation of new international orders in the contingent domain
it implies – provided the System with ‘new’ relatively stable periods that
(again) allowed for the balanced – and as a consequence more effective and
efficient – fulfillment of basic requirements of states in the System.
The periodic reset of the initial conditions and parameters of the System
through systemic wars had the effect of overshoots that contributed to the
emergence of oscillations.
047 Criticality of the System – systemic wars – mark a shift in loop dominance from
self-reinforcing behavior creating increasing levels of disorder (during relatively
stable periods) to goal seeking behavior creating new order (during systemic
wars).
Key words

Self-reinforcement, Change, Loop dominance.

System dynamics arise from networks of positive and negative feedback that
interact with one another (69). The existence of various feedback loops in a
system does not mean that all of them have the same impact on its dynamics. The dominance of (different) loops is different and can shift over time.
In the System, periodic shifts in loop dominance can be observed: each
time the System became critical and produced systemic wars, a dominant
self-reinforcing (positive feedback) loop – resulting in increasing disorder
during relatively stable periods – was ‘replaced’ by a negative feedback
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(goal-seeking) loop, that resulted in the implementation of upgraded orders,
in compliance with the second law of thermodynamics. Systemic wars constitute the goal-seeking loops in the dynamics of the System.
The security dilemma and interacting self-fulfilling prophecies between
states in the System were integral components of the self-reinforcing (positive feedback) loops that typically dominated the dynamics of the System
during relatively stable periods.
048 The finite-time singularity dynamic accompanied by four accelerating cycles
(oscillations), does not qualify as a damped oscillator; as a consequence of the
increasing incompatibility between (increasing) connectivity and security in the
anarchistic System, the System could eventually (1939) not return (again) to the
same anarchistic equilibrium.
Key words

Singularity dynamic, Damped oscillator, Acceleration.

Different types of oscillations can be distinguished, including ‘damped’
oscillations. The equilibrium of a damped oscillator is said to be locally stable. “Perturbations will cause the system to oscillate, but it will eventually
return to the same equilibrium… While many oscillatory systems are damped,
the equilibriums of other systems are locally unstable, meaning that small
disturbances tend to move the system farther away from the equilibrium
point” (69). The System – contrary to international orders (relatively stable
periods) – does not qualify as a damped oscillator; during the unfolding of
the singularity dynamic (1495-1945), the oscillations of the System increased
in frequency as well as strength (amplitude).
Increasing connectivity of the System led to an increase in the level of
its incompatibility, and pushed the System farther away from equilibrium
towards a new stability domain. To reach this new stability domain, the
System had to experience a phase transition and implement a number of
fundamental changes. Sterman (69) explains: “While an equilibrium may
be locally unstable, any real system must be globally stable.” This is also
the case for the System; if stable order is not achieved, states can no longer
fulfill their basic requirements and cannot survive.
049 Despite the accelerated implementation of increasing levels of order in the
anarchistic System, its ultimate collapse in 1939 was unavoidable.
Key words

Acceleration, Singularity dynamic, Second law of thermodynamics, Collapse,
Dual-phase transition.

During the unfolding of the finite-time singularity accompanied by four
accelerating cycles (1495-1945), the anarchistic System produced free energy
(tensions) at an accelerating rate. Consistent with the second law of thermodynamics, the energy was put to work through systemic wars, also at
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accelerating rates. This dynamic resulted in the accelerated implementation
of upgraded orders.
However, the dynamic was unsustainable. When the anarchistic System in 1939 reached the critical connectivity threshold (the singularity in
finite time) it produced infinite levels of free energy that could no longer
be restrained by implementing upgraded orders; the anarchistic System
had run out of options, and the System experienced I dual-phase transition
in response, consistent with the second law of thermodynamics. Through
the dual-phase transition (fourth systemic war, the Second World War,
1939-1945) simultaneously two dedicated non-anarchistic hierarchies were
implemented in the core of the System (Europe), and a first global order at
a global scale of the System.
050 The fourth systemic war, the Second World War (1939-1940) and preceding
systemic wars, were unavoidable deterministic responses of the System given
the amounts of free energy (tensions) it produced, and the application of
deterministic laws. These wars were already ‘programmed’ at the inception
(1495) of the finite-time singularity dynamic (1495-1945).
Key words

Deterministic domain, Contingent latitude, Second law of thermodynamics.

Contrary to what historians ‘believe’, the development of the international
system, historical events, etc. are the outcome of deterministic dynamics
in the System. The latitude that is left for contingent events and dynamics
(within the deterministic framework), is also defined by deterministic laws.
The fourth systemic war (the Second World War 1939-1945) for example
(like all wars), was a product of a self-organized finite-time singularity
dynamic accompanied by four accelerating cycles that developed and
unfolded during the 1495-1945 period; its appearance (as such) was a product of the second law of thermodynamics, and not of decisions of states
or ideologies states had adopted. The highly deterministic finite-time singularity dynamic determined the timing, duration, and intensity/severity
of the systemic wars the System produced, as well as their outcome: the
implementation of upgraded orders that allowed for lower energy states
of the System (consistent with the requirements of the second law of thermodynamics).
The latitude the deterministic domain left to contingent dynamics determined the impact of decision makers and ideologies. Decision makers could
determine which social issues and ideologies would be used to mobilize
societies and define the purposes for which states would fight wars. It was
also up to the contingent domain to determine the exact size and shape of the
dedicated hierarchies that had to be implemented, as long as the demands
of the second law of thermodynamics were met.
The ‘Great Man Theory’, suggesting that history can be explained by the
impact of great men, must also be reconsidered. A great man can, at best,

194 |



CHAPTER 1

statement 051

influence certain social dynamics by exploiting social issues and developing
ideologies, but cannot change the fundamental deterministic dynamic of
the System.
The fact that the finite-time singularity dynamic accompanied by four
accelerating cycles was deterministic in nature implies that the life spans
of successive cycles, the duration of systemic wars, the destructive energy
that had to be deployed, etc., were already determined at the singularity’s
inception in 1495.
The fourth systemic war (the Second World War, 1939-1945) as well as
the preceding systemic wars, would have happened at about the same time,
without the well-known ‘cast’ historians now hold responsible for the outbreak of these wars; these wars were unavoidable deterministic events. A
fourth systemic war (all systemic wars) would have happened anyway, and
the Second World War as we know it, is just the version of the event as we
shaped it, within the contingent latitude that was available.
Interacting self-fulfilling prophecies between states and the security
dilemma could (and would) always ensure that the contingent dynamics in
the System complied with the requirements of the deterministic domain.
051 G
 reat Power status dynamics– changes in status of states in the contingent
domain of the System – are equivalent with ‘centrality-dynamics’ - changes in
centralities of nodes - in the deterministic domain of the System.
Key words

Deterministic domain, Contingent domain, Centralities of nodes, Great Power
status dynamics, Realignment.

Each state in the System can be considered a node in an underlying network
of nodes (states) with different properties. The centrality of Great Powers
is a function of their connectivity in the network of issues and states in the
System, and their destructive energy potential.
These dynamics are powered and shaped by the continuous connectivity
growth of the System, the differentiated growth of states (nodes), the free
energy that is produced as a consequence of the intrinsic incompatibility
between connectivity and security in anarchistic systems, and the laws that
apply to these dynamics.
Typically, Levy’s data shows, Great Power status dynamics – changes in
Great Power status, in centrality – take place during relatively stable periods
(international orders). These changes I argue, are then ‘formalized’ - implemented - during systemic wars that follow, when the actual centralities of
states (Great Powers) are re-aligned with the rules that apply to (inter) actions
of states during the next international order (relatively stable period).
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052 Finite-size effects cut short the finite-time singularity before the theoretical
critical point was of the singularity was reached (19…).
Key words

Singularity dynamic, Finite-size effects, Critical point.

In part II (Perspectives) I constructed the theoretical finite-time singularity,
taking into consideration a delay in the unfolding of the finite-time singularity that was caused by abnormal periodic non-systemic war dynamics
during the first exceptional period (1657-1763). The theoretical finite-time
singularity suggests that the critical connectivity threshold was actually
‘programmed’ around 1954. The theoretical singularity dynamic shows that
the fourth systemic war would theoretically produce a fifth relatively stable
period, and a fifth systemic war, etc. The table below specifies the theoretical
cycles that would have followed the fourth systemic war (the Second World
War, 1939-1945) at an accelerating rate.
The finite-time singularity put such demands on the anarchistic System
for destructive energy, and caused such levels of destruction, that at a certain
point – before the theoretical singularity in finite time was reached – the
dynamic could no longer be sustained. The singularity dynamic was cut short
before its theoretical critical point was reached because of what are called
finite-size effects: practical limitations that prohibit further development.
Continuation of the finite-time singularity dynamic required accelerating
and ultimately infinite amounts of resources, that had to be transformed at
an accelerating (and ultimately infinite) rate into destructive energy. These
requirements undermined the ability of states, to ensure the balanced fulfillment of basic requirements other than security during increasingly shorter
periods, during which states already had to prepare for the next systemic war.
The fourth systemic war also caused significant destruction of the industrial base of two Great Powers (Germany and Japan) and of their social and
political ‘fabric’; unconditional surrender was the aim and was accomplished.
The efforts the fourth systemic war required affected the ability of states
to produce and mobilize enough destructive energy for a theoretical fifth
systemic war (a ‘Third World War’, starting around 1954). Apart from these
practical limitations that could not be overcome, states and their populations
also became war-weary, a sentiment that undermined the ability of states
to mass-mobilize for another systemic war. These finite-size effects, practical limitations to meet theoretical demands of the accelerating finite-time
singularity dynamic, in combination with war weariness, also restrained
the United States, at that stage the only Great Power in possession nuclear
weapons, from ‘pushing back’ the Soviet Union in Europe, and ensuring the
Soviet Union’s full compliance to the agreements made in Yalta concerning
the order that would be implemented.
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053 The System (1495-1945) qualifies as a network of binary decision switches with
externalities and thresholds.
Key words

Network, Binary decisions, Thresholds, Externalities.

The System can be defined as a network of binary nodes or binary decision
switches of states; each state can be considered a binary-switch. As far as war
decisions are concerned, decision-makers of states can only choose between
two options: ‘war’ or ‘no war’; other options are not available. War decisions
are, to a very high degree, based on the decisions of other states; the term
‘externalities’ refers to this property of war decisions; ‘thresholds’ define
when – in case of what fraction – states switch to positive war decisions. These
fractions are defined by the quotient of the number of connected states that
are in favor of war, and the total number of states connected to the issue.
054 Identification of the finite-time singularity dynamic (1495-1945) requires a longterm perspective.
Key words

Long-term perspective, Self-organization, Cycles.

Bak explains (5) that a long-term perspective is necessary to understand
the behavior of systems. In particular, large-scale, infrequent events define
a system’s behavior: “Self-organized critical systems evolve to the complex
critical state without interference from any outside agent. The process of
self-organization takes place over a very long transient period. A long process of evolution, whether in geophysics or biology, always creates complex
behavior. It cannot be understood by studying the systems within a time
frame that is short compared with this evolutionary process. The phrase
‘you cannot understand the present without understanding history’ takes
on a deeper and more precise meaning. The laws for earthquakes cannot be
understood just by studying earthquakes occurring in a human lifetime, but
must take into account geophysical processes that occurred over hundreds of
millions of years and set the stage for the phenomena that we are observing.
Biological evolution cannot be understood by studying in the laboratory how
a couple of generations of rats or bacteria evolve. The canonical example of
SOC is a pile of sand. A sand pile exhibits punctuated equilibrium behavior,
where periods of stasis are interrupted by intermittent sand slides. The sand
slides, or avalanches, are caused by a domino effect in which a single grain
of sand pushes one or more other grains and causes them to topple. In turn,
those grains of sand may interact with other grains in a chain reaction.
Large avalanches, not gradual change, make the link between quantitative
and qualitative behavior, and form the basis for emergent phenomena. If
this picture is correct for the real world, then we must accept instability
and catastrophes as inevitable in biology, history, and economics. Because
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the outcome is contingent upon specific minor events in the past, we must
also abandon any idea of detailed long-term determinism or predictability.”
A long-term perspective is also necessary to identify and understand the
behavior of the System. The finite-time singularity dynamic accompanied
by four accelerating cycles the System produced during the 1495-1945 period
can only be identified from a long-term perspective. It also shows that wars,
systemic and non-systemic, are not isolated events that happen coincidentally,
but are the outcome of a coherent dynamic, showing remarkable regularities.
By analyzing events and speculating about causalities, historians argue
that the First and Second World Wars seem to be closely related. This study
shows that all wars are an integral part of the same underlying dynamic and
that, in fact all (systemic) wars are closely related phenomena; relationships
not necessarily exists at ‘event level’ (in the so-called contingent domain), but
certainly at an ‘underlying’ level, in the deterministic domain of the System.
055 Competition between order and disorder: A dynamical systems perspective.
Key words

Singularity dynamic, Oscillations, Competition, Order, Disorder, Restoring force,
Delay, Positive feedback, Negative feedback, Loop-dominance.

Adynamical systems perspective is always useful for understanding the
dynamics of a system. According to a system dynamics perspective, it is the
feedback structure that generates the behavior of systems (69). The finitetime singularity dynamic (1495-1945) was accompanied by four (accelerating)
cycles, oscillations. These oscillations can be considered the manifestation
of competition between order and disorder in the anarchistic System.
The logic from this perspective is as follows: In the case of competition
between disorder (e.g., caused by forces trying to maintain the status quo)
and order (e.g., requiring periodic change), a reinforcing (positive feedback)
mechanism competes with a balancing (negative feedback) mechanism.
Initially, the positive feedback mechanism, by producing higher amounts
of issues and tensions (i.e., disorder) dominates the dynamics of the System.
Because the System becomes increasingly dysfunctional, there is at a critical
point, a shift in loop dominance that causes the balancing mechanism to
become more dominant. At the critical point, the ordering/restoring force
produces a systemic war in order to re-establish a new order that is better
adjusted to the increased connectivity of the System. Although systemic
wars are above all else associated with and experienced as disorder (on the
network, in the contingent domain), they are in fact ordering forces.
The ordering (restoring) force is activated with a certain delay that is
caused by the inertia of the System. Inertia is contained in the connectivity of
the System (in the deterministic domain, which I refer to as the local stability
that high levels of connectivity at a certain point produce) and in forces that
try to maintain the status quo to safeguard their interests (in the contingent
domain). Because the restoring force – the balancing mechanism – emerges
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with a delay, the System produces oscillations. This is a dynamic-system
explanation for the oscillations that can be observed. According to this perspective, every type of oscillation has, at its core, a negative feedback loop
with delays. The systemic war is activated when the System has reached a
critical point, and results from the nonlinear interaction of the two basic
feedback structures I just described.
At the critical point, the System produces a systemic war. Through systemic wars, the System (re-)establishes order. The emergence of a systemic
war means that the balancing (negative feedback) loop has become dominant.
The moment the international order is implemented, the reinforcing loop
produces disorder again and becomes dominant once more.
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Figure 77 This figure shows the causal loop diagram of a single oscillation – a relatively stable
period – followed by a systemic war. Two interacting loops can be identified: A positive
feedback loop and a balancing negative feedback loop. The self-reinforcing positive feedback loop in this model consists of two variables: the inability of the international order to
fulfill its function, and issues and tensions.
At a certain point, a vulnerable issue cluster percolates the System, and the System
becomes critical; criticality results in systemic war. At that point the actual and desired
state of the System as demanded by the second law of thermodynamics, can no longer
be sustained. The order loop becomes dominant and ensures that an upgraded order is
implemented (through a systemic war).
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056 The finite-time singularity dynamic accompanied by four accelerating cycles
(1495-1945) can be depicted as is a competition between order and disorder in
the System.
Key words

Singularity dynamic, Second law of thermodynamics, Relatively stable periods,
International orders, systemic war, Upgraded orders, Order, Disorder, Competition,
Stability, Robustness, Acceleration, Cycles.

I argue that two competing forces, order and disorder, produced the finitetime singularity accompanied by four accelerating cycles that can be observed
in the war dynamics of the System during the period 1495–1945.
This ‘competition’ arose from the increasing incompatibility between
increasing connectivity of the System and security, intrinsic to anarchistic
systems. Fulfillment of basic requirements in an increasingly interdependent
anarchistic system requires a certain order to enable regular interactions
and provide certain stability and predictability. Increasing connectivity
increases interdependence and contributes (at least in some respects) to
order in the System. However, as a consequence of increased connectivity
(increased interdependence), the anarchistic System also produces more
issues, tensions, and rivalry between states. As a consequence, more free
energy (tensions) is produced. Moreover, the security dilemma works as
a self-reinforcing mechanism, contributing to the accelerated buildup of
issues, tensions and destructive energy. Thus, connectivity growth not only
produces order, but (in an anarchistic System) also insecurity and disorder.
Connectivity growth has two contradictory effects: it increases the ability
of states to fulfill their basic requirements, but also creates insecurity and
tensions ‘at the same time’.
The typical life cycle of international orders (relatively stable periods)
shows that initially the disordering force is stronger that the ordering force,
and that an increasing number of issues and tensions build up in the System.
At a certain point however, the System becomes critical as a consequence of
the disordering force and produces a systemic war to re-establish order and
to allow for a lower energy state of the System. This response is consistent
with the demands of the second law of thermodynamics.
By doing so – by implementing an upgraded international order – the fulfillment of basic requirements by states is ensured again, at least temporarily.
Systemic wars are forces for order despite the fact that they create
increasingly high levels of destruction and suffering in the System.
A number of factors and conditions allow for the buildup of issues and
tensions – disorder – in the anarchistic System. The ability of successive relatively stable periods (international orders) to ‘restrain’ ever-higher levels
of free energy (tensions), makes that the level of disorder during successive
cycles could increase.
A number of factors and conditions determine the level of disorder
relatively stable periods (international orders) can ‘handle’. It is possible to
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distinguish between factors and conditions that concern the deterministic
and contingent domain, respectively.
1 Deterministic domain: increasing structural stability and robustness
Each time an upgraded order is implemented in the deterministic domain
of the System (during a critical period, systemic war), the rules that regulate
interactions between nodes (states) in the System, are realigned with their
actual centrality (connectedness, and potential to produce and deploy free
energy). This realignment contributes to the structural stability of the System. Furthermore, increasing connectivity results in the System’s increasing robustness, that is the System’s ability to ‘resist’ (absorb) perturbations
without producing non-systemic energy releases (non-systemic wars). The
increasing structural stability and robustness of the System, make that the
System during successive relatively stable periods, can ‘handle’ increasingly
higher levels of disorder.
2 Contingent domain: Incentives for dominant states to maintain the
status quo
These factors and conditions in the deterministic domain, have ‘counterparts’
in the contingent domain of the System. During systemic wars states collectively design and implement organizational arrangements that underpin
international orders. Over time these arrangements became more comprehensive. During systemic wars dominant states ensure that these arrangements support their (specific) interests, by including certain privileges in the
just mentioned organizational arrangements. These arrangements contribute
to the structural stability of the System, and give dominant states incentives
to maintain the (favorable) status quo. This development contributes to the
System’s (contingent domain’s) ability to handle higher levels of disorder.
During the unfolding of the finite-time singularity dynamic (1495-1945),
driven by connectivity growth, increasing friction between states, and efforts
to maintain the status quo, the conflict between order and disorder intensified. As a consequence, the System reached four times a critical point,
resulting irrevocably in (four) systemic wars.
Increasing connectivity of the System (during the 1495-1945 period)
not only resulted in the production of increasing amounts of free energy
(tensions), but also caused an increase in the pace of life of the System
(as I explain later). As a consequence of the increased pace of life of the
System, information - including tensions- could spread at higher speeds.
The combined effects of increasing connectivity of the System resulted in
an acceleration of the cycles that accompanied the finite-time singularity
dynamic (1495-1945), and in a simultaneous increase of their amplitudes.
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057 During the development and unfolding of the first finite-time singularity
dynamic (1495-1945), the anarchistic System became increasingly unstable.
Key words

Singularity dynamic, Stability, Instability, Collapse.

Stability concerns the property of a system to maintain itself within a certain
stability domain; to maintain a certain equilibrium. The (accelerating) need
to implement upgraded (international) orders (that ‘underlie’ relatively stable
periods) to maintain ‘balance’, point to the System’s increasing instability.
The instability of the anarchistic System lies in the accelerating production of free energy (tensions) in the System, which is a consequence
of the intrinsic incompatibility of (increasing) connectivity and security
in anarchistic systems; free energy (tensions) as an internal state grows
without bounds.
The equilibrium of the anarchistic System is in other words unstable: the
oscillations (cycles) of the anarchistic System accelerated during the unfolding of the first finite-time singularity dynamic (1495-1945): the frequency
as well as the amplitudes of successive oscillations accelerated, until the
System’s collapse in 1939. The dynamics of the current (global) anarchistic
System (1945-…) suggest that the current System also is unstable: At this point
in time the System is in the first cycle of the second singularity dynamic
(1945-…), that will also – I expect – produce a number of accelerating cycles.
058 The finite-time singularity dynamic accompanied by four accelerating cycles
(1495-1945) and the singularity dynamic that is now unfolding in the System, can
be considered regulatory ‘networks’.
Key Words

Singularity dynamics, Acceleration, Regulatory network, Criticality,
Saturation, Collapse.

The finite time singularity dynamic accompanied by four accelerating cycles
that developed and unfolded in the anarchistic System during the 1495-1945
period, and a second singularity dynamic that is now unfolding (1945-…) - can
be considered ‘regulatory networks’ that serve the interests of nodes (states
and their populations) in the anarchistic System.
Mattick et al. explain regulatory networks as follows: “networks that are
simple connection networks, such as telephone exchanges or the Internet,
are able to grow in an unconstrained way. In contrast, regulatory networks,
such as those in biology (for example, the network of regulatory proteins
that controls gene expression in bacteria), engineering, or society, are accelerating networks that must be able to operate in a globally responsive way.
Such global responsiveness, we argue, imposes an upper size limit on the
complexity of integrated systems due to the costs incurred by the need for
an increased number of connections and levels of regulation” (41).
Simple connection networks, “can become large precisely because they
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have no need to rapidly integrate information from or globally respond to
the current state of their nodes”. “This situation is different with functionally
organized systems whose operation is reliant on the integrated activity of
any or all of its component nodes.” “In such circumstances, the number of
informative connections per node must increase with the size of the network.
This means that the total number of connections between nodes scales faster
than linearly with node number. Such networks are termed ‘accelerating
networks’.” “These accelerating connection requirements, in principle and in
practice, impose an upper limit on the functional complexity that integrated
systems can attain”. “This in turn means that the size and complexity of such
systems must sooner or later reach a limit where the number of possible
connections becomes saturated or where the accelerating proportional cost
of these connections becomes prohibitive”.
International order can be considered regulatory networks (systems) that
must maintain a certain balance in the System, by regulating the network
of issues (of which states are integral components).
I argue, that international orders in the System become saturated, and
collapse as a consequence, the moment vulnerable issue clusters percolate
the System. Criticality and systemic war are indicative for the System’s collapse. At critical points the System is highly susceptible for perturbations,
because its correlation length has then become one. A correlation length
of one enables system-wide communication (including of perturbations),
system-wide coordination and system-wide planning.
The same properties that result in the collapse of the regulatory network
of the System, are used during systemic wars to collectively design and
implement upgraded orders.
059 This study discloses a simple and deeper order in the (war) dynamics and
development of the System; its existence we were until now not aware of.
Key words

Order, Theory, Physical laws, Contingent latitude, Shortcomings in
research methods.

The deeper order I discuss in this study can be summarized as follows: population growth of states in the anarchistic System results in the production
of free energy (tensions) to which physical laws apply; these laws determine
that this energy (tensions) is periodically put to work through systemic wars,
to implement upgraded orders that allow for lower energy states and relative
stability of the anarchistic System; relative stability enables further (population) growth. The upgraded orders that are implemented at an accelerating
rate facilitate a process of social integration and expansion in the System.
The physical laws determine and shape the dynamics and development of
the System, and define the latitude for contingency in the System.
A number of factors contributed to our inability to reveal this deeper
order. These factors include: A (too) short time span we used to analyze and
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make sense of the dynamics and development of the System, the normally
chaotic and for that reason unpredictable nature of most wars, disruptions
in war dynamics, and shortcomings in research methods.
The revelation of the deep order makes it possible to identify fundamental
shortcomings in (historical) research methods and adjust them accordingly.
060 The finite-time singularity unfolded at an accelerating pace and successive
systemic wars became increasingly total to satisfy the demands of the second
law of thermodynamics.
Key words

Singularity dynamic, Second law of thermodynamics, Acceleration, Totality of war.

During the unfolding of the first finite-time singularity dynamic accompanied by four accelerating cycles (1495-1945), the System not only became
increasingly stable, robust, and fragile, but states in the System also increasingly locked in on mobilization, production, and deployment of increasing
amounts of destructive energy to meet the demands of the second law of
thermodynamics. Systemic wars were, by necessity, produced at accelerating rates and with accelerating severities to ensure the unfolding of the
singularity dynamic. The implication of this lock-in was that, over time,
the singularity dynamic became more dominant and eventually involved
all domains of states and societies, including the economic domain and the
identities of states and their populations.
I assume that the second finite-time singularity dynamic will follow a
similar logic.
061 The first finite-time singularity dynamic enabled population growth, while
population growth ‘at the same time’ powered the development and unfolding of
the finite-time singularity dynamic.
Key words

Singularity dynamic, Population growth, Mutual reinforcement. Self-reinforcing
mechanism.

The first finite-time singularity dynamic accompanied by four accelerating cycles (1495-1945) was a self-reinforcing dynamic that was powered by
increasing amounts of free energy (tensions) produced by continuously
growing populations of states that had to fulfill their basic requirements
in an anarchistic System. On the one hand, population growth enabled the
development of the finite-time singularity dynamic; on the other hand, the
optimized performance and evolvability of the singularity dynamic ensured
that states and their populations could fulfill their basic requirements in an
anarchistic System.
I assume that the second finite-time singularity fulfills a similar function
for the current (global) System: providing balance, and enabling population
growth (it requires to power its unfolding)
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062 To make sense out of the dynamics and development of the System, the cycles of
the accelerating finite-time singularity dynamic must be the units of analysis.
Key words

Singularity dynamic, Cycles, Unit of analysis, Robustness, Fragility, Structural
stability.

To make sense of the dynamics of the System, it is necessary to use the cycles
of the accelerating finite-time singularity dynamic that unfolded during the
1495-1945 period as the units of analysis; furthermore, it is necessary to make
a distinction between systemic and non-systemic wars. If these accelerating
cycles are ignored, and if systemic and non-systemic wars are not conceived
as two fundamentally different categories, then during the 1495-1945 period
the total war frequency and the absolute number of wars appear to decrease
over time, suggesting an increase in the stability of the System. This, however,
is an incomplete and misleading observation. Although the System became
more robust in regard to perturbations and non-systemic wars, and international orders became more stable, the System became more fragile in regard
to systemic wars. The paradox is that while the System (1495-1945) became
more structurally stable and robust, it simultaneously became more fragile.
I assume this logic also applies to the second finite-time singularity
dynamic (1945-…)
063 The first finite-time singularity dynamic accompanied by four accelerating cycles
can be considered a self-reinforcing positive feedback dynamic that started
when the System reached the percolation threshold in 1495. In 1939, the finitetime singularity reached the critical connectivity threshold, causing the System’s
collapse and a dual-phase transition by which the System ensured compliance
with the second law of thermodynamics.
Key words

Singularity dynamic, Critical connectivity Threshold, Second law of
thermodynamics, Collapse, Dual-phase transition.

The anarchistic context in which states and their growing populations had
to compete for resources and survive, caused tensions (free energy) in the
System. In compliance with the second law of thermodynamics, this energy
was put to work at an increasing rate to implement upgraded orders that
allowed for a lower energy state of the System. Through this dynamic, the
System produced four accelerating cycles in the 1495-1945 period. Each cycle
consisted of a relatively stable international order and a relatively short
critical period of systemic war.
When the finite-time singularity dynamic reached its critical connectivity
threshold in 1939, the intrinsic incompatibility between interdependent connectivity and security became infinite, and the anarchistic System produced
infinite amounts of tension that led to its unavoidable collapse. At that point
in time, the structural stability, robustness, and fragility of the System had
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become absolute/infinite, and the System could no longer produce a viable
upgraded order to restrain and control the infinite amount of free energy.
The second law of thermodynamics forced a dual-phase transition on the
System: the implementation of dedicated hierarchies in the core of the System (Europe) within which anarchy was neutralized, leading to a temporary
reduction in the amount of free energy, and the simultaneous implementation
of the first global order that included the hierarchies in Europe.
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2 SYSTEMIC AND NON-SYSTEMIC WARS ￼
064 Two types of wars can be distinguished: systemic wars and non-systemic; both
types of war are deterministic in nature.
Key words

Systemic wars, Non-systemic wars, Free energy, Similarities, Differences, Criticality,
Chaotic, Degrees of freedom, Intrinsically unpredictable, Exceptional period.

It is possible to distinguish between two types of war: systemic and non-systemic. Both types of war are deterministic free energy (tension) releases and
are the outcome of self-organized dynamics of the System.
Despite some similarities, the types of war have fundamentally different
properties and functions. See below table for an overview.
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, when
finite-time singularity (1495-1945)
the number of degrees of freedom n > 2; or periodic or subdued,
when n = 2, as was the case during the first (1657-1763) 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
implies that a system’s correlation length
that span the System.
spans the System (is one); a correlation
length of one enables system-wide communication, coordination, and planning.
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 Are intrinsically unpredictable when n > 2, despite their determihighly predictable.
nistic nature, because of their high sensitivity for initial conditions.
Predictability is increased when n becomes 2, and chaotic nonsystemic 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 63

This table summarizes the similarities and differences between systemic and non-systemic wars.
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Systemic and non-systemic wars are contingent representations of respectively systemic and non-systemic energy releases in the System. Systemic
wars are synonymous with criticality. Both categories of wars were produced
by the finite-time singularity dynamic accompanied by four accelerating
cycles that unfolded during the 1495-1945 period. Each cycle consisted of a
relatively stable period (an international order) followed by a relatively short
period of criticality in the form of a systemic war.
The free energy (tensions) the System periodically released was produced as a consequence of the intrinsic incompatibility between increasing
connectivity and security in anarchistic systems; the singularity dynamic,
a product of the second law of thermodynamics, organized the energy
releases of the System. As a consequence of the increasing connectivity of
the System, increasing levels of free energy were produced, and the pace of
life in the System and the structural stability and robustness of successive
relatively stable periods also increased. Through a combination of factors,
systemic wars were produced at an accelerating frequency, with amplitudes (severities) that also grew at an accelerating rate. In 1939, the System
reached the critical connectivity threshold – the singularity in finite time
– and experienced a phase transition through the fourth systemic war (the
Second World War, 1939-1945).
Typically, at criticality a system has a correlation length of one, and is
highly susceptible to perturbations; a correlation length of one enables
system-wide communication, coordination, and planning. Because of these
properties of criticality, during systemic wars the System typically designed
and implemented system-wide upgraded orders that allowed for a lower
energy state (lower tensions) of the System, consistent with the requirements
of the second law of thermodynamics.
Non-systemic wars were produced during relatively stable periods and only
produce local effects; they were local energy releases that did not affect the
order of the System itself. Non-systemic wars are normally chaotic in nature.
The number of degrees of freedom (n) of the System determines the nature of
non-systemic war dynamics. Abnormal non-systemic war dynamics during
the first exceptional period (1657-1763) show that if the number of degrees of
freedom is decreased to two (from n > 2 to n = 2), the System produces periodic
non-systemic war dynamics. Periodic dynamics differ in a number of respects
from chaotic non-systemic war dynamics. Periodic dynamics are more regular
and predictable, and more extreme in size and severity.
When n > 2 (implying chaotic war dynamics) the size and severity of
non-systemic wars are more restrained and an over-excited energy state
in the System can be avoided. During the first exceptional period (n = 2),
the war dynamics of the System became temporarily hyper-excited; this
resulted in a number of system-wide non-systemic wars (numbers 58-77,
Levy). Although, abnormal – periodic – non-systemic war dynamics during
the first exceptional period (1657-1763) produced a series of system-wide war
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dynamics, their size did not make them systemic, and these wars did not
result in the implementation of an upgraded order.
Although both types of war – systemic and non-systemic – are deterministic
in nature, only certain properties of systemic wars (including their timing,
duration, amount of energy that will be put to work) are (highly) predictable;
on the other hand, chaotic non-systemic wars are highly unpredictable,
because of their high sensitivity for initial conditions (conditions of the
System at the inception of these wars).
During the unfolding of the finite-time singularity dynamic accompanied
by four accelerating cycles (1495-1945), the System produced four systemic
wars that developed very regularly. Their frequency and amplitudes grew at
an increasing rate. Although chaotic non-systemic wars are unpredictable, at
cycle-level this category of wars (chaotic and non-chaotic) also show remarkable regularities; analysis for example shows, that the absolute number of
non-systemic wars during successive cycles (relatively stable periods) decreased
linearly, implying that the robustness of successive cycles increased linearly.
Systemic wars during the first finite-time singularity dynamic (1495-1945)

Table 64

Systemic war

Name

Time span

1

The Thirty Years’ War

1618 - 1648

2

The French Revolutionary and Napoleonic Wars

1792 - 1815

3

The First World War

1914 - 1918

4

The Second World War

1939 - 1945

This table specifies the four systemic wars during the life span of the anarchistic System
(1495-1945).

065 Systemic wars are not just scaled-up versions of non-systemic wars.
Key words

Finite-time singularity dynamic, System wars, Non-systemic wars, Size, Upgraded
orders, Cycles, Oscillations, Log-periodic.

It is not ‘size’ that determines the category (systemic or non-systemic) a war
belongs to: as a number of system-sized wars during the exceptional period
(1657-1763) shows, non-systemic system-sized wars do exist. Systemic wars
effectuate reorganizations of the System: Organizational innovations (new
international orders) are implemented through systemic wars. To that end,
systemic wars destroy issues and tensions that increasingly hamper the
System and provide a competitive platform for states to design and implement a collectively acceptable new (upgraded) order. Systemic wars produce
upgraded orders that temporarily provide relative stability, enabling the relatively peaceful fulfillment of basic requirements by competing states in an
anarchistic system. However, population and connectivity growth continues,
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and the rivalry between states will intensify again. These dynamics push the
anarchistic System to the next critical point, producing the next systemic war.
A closer look at the timing, as well as the duration, intensity, and severity,
of successive systemic wars shows that systemic wars are highly regular and,
as a consequence, predictable events. It is possible to identify four cycles
(oscillations) during the 1495-1945 period. Each cycle consists of a relatively
stable period that precedes a systemic war. During these relatively stable
periods, the System is pushed toward the critical point, the next systemic
war. Each systemic war produces an upgraded order (relatively stable period).
The cycles accelerate. I argue that the singularity dynamic is driven by
connectivity growth. The System reached a critical connectivity threshold
(i.e., a singularity in finite time) in 1939 and, as a consequence, experienced
a dual-phase transition.
Since the four cycles that accompanied the first finite-time singularity
dynamic (1495-1939) are periodic in the logarithm of the variable (1939 - T(c))
/ 1939) they are referred to as ‘log-periodic.’
Log-periodic cycles: Acceleration in time (1495-1939)

1939 - T(c) / 1939

Table 65

500

Cycle

T (c)

1939 - T(c)

1939 - T(c)/ 1939

1

1495

444

0.229

2

1648

291

0.150

3

1815

124

0.064

4

1918

21

0.011

The four cycles that accompanied the first finite-time singularity dynamic (1495-1939)
are periodic in the logarithm of the variable (1939 - T(c)) / 1939) they are referred to as
‘log-periodic.’
Figure 78
Log-periodic cycles accompanied the first
finite-time singularity dynamic (1495-1939).
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It now is also possible to determine that the severities of the four successive
systemic wars (that determine the amplitudes of the oscillations) follow the
same periodic logic; see below table.
Log-periodic cycles: Acceleration of severities (1495-1939)

Cycle

1939 - T(c)/ 1939 (1) Severities actual SW’s (2) Severities theoretical SW’s (3)

1

0.229

1,971,000

1,971,000

2

0.150

2,532,000

4,900,000

3

0.064

7,734,300

8,100,000

4

0.011

12,948,300

11,100,000

(1) and (2): –0.94

(1) and (3): –1.00

Correlation coeffecient:
Table 66

The frequencies and amplitudes (severities in BCD) of the four cycles that accompanied
the first finite-time singularity dynamic (1495-1945) were highly synchronized. SW stands
for systemic war. This is additional proof for the coherence of the System’s dynamics.

066 Systemic war is synonym for criticality of the System; through systemic wars
the order of the System is periodically upgraded; systemic wars consist of three
overlapping processes/phases.
Key words

Systemic war, Criticality, Order, Phases, Issues, Tensions, Design, Upgraded order,
Implementation.

Systemic wars consist of three processes that partially overlap:
1 Destruction of dysfunctional issues and tensions
During relatively stable periods, issues, states, and tensions crystalize into
percolating vulnerable issue clusters. When these clusters percolate the
System, the System becomes critical and produces a systemic war. The first
process that typically unfolds during systemic wars is the destruction of
dysfunctional issues and tensions that have over time accumulated in the
System. What exactly is dysfunctional is decided by dominant powers that
are (or become) in a position to achieve the required destruction.
2 Design of the upgraded order
In an increasingly interdependent System, states also are increasingly
dependent on each other for their mutual security. Order – a certain structural stability and acceptable tension levels – is necessary for states to be
able to fulfill their basic requirements. The function of systemic wars is to
establish upgraded orders that allow for a lower free energy state (lower
tensions) and enable the fulfillment of basic requirements by uneven states
in an anarchistic System, consistent with the second law of thermodynamics.
In order to establish a viable upgraded order, states must bargain about
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preferred options. States want to ensure that the arrangements that are
embedded in the upgraded international order, promote their (specific)
interests; dominant states are in the best position to enforce favorable
international orders.
The second process concerns the design of the upgraded order that will
be implemented. Through rules and accompanying institutions, privileges
of dominant states are embedded in the arrangements of the upgraded international order; these rules for example prescribe how states are supposed to
interact with each other. In the case of the fourth systemic war (The Second
World War, 1939-1945), the designs (arrangements) of the new order in Europe
and the first global order, were discussed in a series of high-level conferences
in respectively Tehran (November- December 1943), Yalta (February 1945),
and Potsdam (July 1945).
3 Implementation of the upgraded order
When the System crystallizes following a period of criticality (systemic
war), the new order is implemented. This is a process that takes time and
can result in new tensions and issues. The ‘Berlin Blockade’ (24 June 1948
- 12 May 1949) is a complication that arose during the implementation of
the European and first global order, following the fourth systemic war (the
Second World War, 1939-1945).
So far I have described this three-phased process from a contingent ‘real
world’ perspective. From a deterministic ‘energy’ perspective, the (same)
process can be described as follows: The System becomes critical when a
vulnerable issue cluster with fractal structure percolates the System. This
cluster contains issues and free energy (tensions) that are transformed into
destructive energy. The free energy is deployed during criticality, to destroy
dysfunctional issues and tensions (Phase (1)). The second law of thermodynamics determines that free energy will be put to work to implement an
upgraded order that enables a lower energy state of the System; the destruction of dysfunctional issues is instrumental in this. A lower energy state
of the System can be accomplished, if the actual centrality of nodes (Great
Powers) in the System is re-aligned with the rule-sets that are embedded in
the upgraded order (Phase (2)). By providing special rules – privileges – to nodes
with a higher centrality (Great Powers), free energy production during the
next relatively stable period (when the upgraded order is applied) is reduced,
and interactions between states can be better regulated.
When the repositioning of nodes is finalized (Phase (3)) and the available
free energy is put to work, the new order settles itself, and nodes resume
their default interactions to fulfill their basic requirements and enable
further growth.
During relatively stable periods, connectivity growth of the System
continues and interactions between nodes unavoidably produce new free
energy (tensions) that at a certain stage has to be put to work, to ensure the
demands of the second law of thermodynamics are met.
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067 System-size is not a decisive property for a war to qualify as systemic; during the
first exceptional period (1657-1763) the System produced a number of systemsized non-systemic wars that do not qualify as systemic.
Key words

Sizes of wars, System size of wars, Non-systemic wars, Systemic wars, Criticality,
Fractal structures, Degrees of freedom, Chaotic non-systemic war dynamics,
Hyper-excited war dynamics, Subcritical.

Systemic and non-systemic wars differ fundamentally in their properties
and functions: through systemic wars the System implements upgraded
(system-wide) orders that allow for a lower energy state of the System, and
ensure its compliance with the second law of thermodynamics. Systemic wars
typically are – and must be – system-wide to ensure all states are included
in the upgraded order; if states – Great Powers – are excluded the upgraded
order cannot be viable.
However, although systemic wars are by definition are system-wide, not all
system-wide wars are systematic. During the exceptional period (1657-1763),
the System produced two system-wide wars that do not qualify as systemic
(war 75: War of the Austrian Succession, 1739-1748, and war 77, the Seven
Years’ War, 1755-1763) (38). When these system-wide wars were produced the
System was not in a critical condition.
Criticality and systemic war are synonymous, and the effectiveness of
systemic wars to design and implement upgraded orders is contained in the
properties that characterize critical phenomena: a critical correlation length
of ‘one’ and fractal structures. To achieve a system-wide effect, the size of a
critical phenomenon needs to be system-wide.
The system-wide wars the System produced during the exceptional period
can be attributed to the fact that the war dynamics of the System were
determined by only two degrees of freedom (n) during that period of time.
As a consequence of the intense rivalry between Britain and France, the
degrees of freedom were temporarily reduced from more than two (n > 2) to
two (n = 2), causing the war dynamics to become temporarily periodic instead
of chaotic. The neutralization of a third degree of freedom, a third state that
states take into consideration regarding their war decisions, nullified the
constraining effect of such a third variable (and of chaotic war dynamics).
As a consequence, the non-systemic war dynamics of the System became
more regular, but also more extreme; the System became hyper-excited.
The temporary decrease in the number of degrees of freedom caused
issues between Britain and France to become over-connected, and the System became hyper-excited, leading to extreme tension levels and energy
releases that were not constrained by a third degree of freedom. When n = 2,
the System lacks built-in inhibition because the internal chaotic properties
that normally constrain its dynamics were non-existent.
Beggs et al. (10) noticed a similar dynamic in brain activity; the similarities
between the behaviors of the System and the brain could point to another case
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of universality regarding these types of networks. “… by blocking inhibitory
synaptic transmission (IP: equivalent to a reduction of the degrees of freedom of
the System to two during the exceptional period), it is possible to make the tissue
(IP: the System in this study) hyper-exited, leading to larger avalanches (IP:
non-systemic wars). (…) This looks like the supercritical phase, where activity
is often amplified until it spans the entire system.”
In 1763, when the rivalry between Britain and France was decided in
favor of Britain, a third degree of freedom was again added to the System.
Third states started influencing war decisions again. As the trajectories of
the intensity and sizes of non-systemic wars show, the System resumed its
chaotic – and more restrained – non-systemic war dynamics. The singularity
dynamic also very quickly returned to its regular dynamic, ensuring the efficient development of the System towards criticality and a next systemic war.
068 Systemic wars required delicate balancing and posed a two-pronged threat to
states: (1) the threat that unfavorable international orders would be imposed as
a consequence of an unfavorable outcome of systemic wars, and (2) the threat
that war efforts would cause internal imbalances because of their impact on the
ability of states to ensure the balanced fulfillment of their basic requirements
during these wars.
Key words

Systemic wars, Risks, Balance, Basic requirements, Collapse.

Systemic wars are ordering forces and are manifestations of criticality of
the System in the contingent domain. During the unfolding of the finite-time
singularity dynamic accompanied by four accelerating cycles (1495-1945),
systemic wars were produced at an accelerating rate and with accelerating
severities (indicative for the destructive energy that was deployed).
States can only temporarily endure systemic wars; they required increasing amounts of resources for the production, mobilization, and deployment
of destructive energy, and – at the same time – produced increasing levels of
destruction on their own societies and populations. The increasing demands
for (war) resources and increasing destruction impacted the ability of states
to ensure the balanced fulfillment of all other basic requirements. In a
number of cases, these conflicting demands caused internal imbalances
for Great Powers and forced them to scale down their war efforts or risk
collapse (Russia in 1917, Germany in 1918, the Eastern Hierarchy in 1989).
The necessity to disengage, undermined bargaining positions of these states
in the anarchistic System.
069 Destruction of tensions and issues in the System during systemic wars also is a
highly-optimized and efficient process.
Key words

Systemic wars, Optimized destruction, Issues, Security dilemma, Interacting selffulfilling prophecies.
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The optimized deployment of destructive energy during systemic wars is
closely related to the structure of underlying vulnerable issue clusters that
form during the relatively stable periods that precede these wars. Underlying vulnerable issue clusters, as well as systemic wars that emerge from
these clusters when the System reaches a percolation condition, have fractal
structures. Fractality of structures points to optimality I assume, and often
concerns distribution processes these structures must perform; for example,
distribution of energy.
Underlying vulnerable issue clusters concern the distribution of issues
and tensions in the System and how they crystalized into fractal structures.
During systemic wars, these fractal structures provide the infrastructure for
the distribution of destructive energy.
Fractal structures of underlying vulnerable issue clusters, the fractal
nature of systemic war activities, and the fractal structures of military
organizations and capabilities are related phenomena that coevolved. Furthermore, I argue that the fractal structure of systemic wars carved out
fractal state structures in the System. The size distribution of states in the
System shortly before the critical connectivity threshold was reached can
for that reason (and not coincidentally) - be best described by a power-law.
During relatively stable periods, states produced issues and tensions that
crystalized into fractal vulnerable issue clusters; this process of ‘storage’
of free energy (tensions) and their crystallization, especially took place
during high-connectivity regimes of relatively stable periods. These issues
and tensions focus the preventive deployment of destructive energy. These
deployments become integral parts of the issues and tensions, and eventually
become equivalent. At a certain stage, preventive deployments of destructive
energy, themselves, become issues.
At a certain point underlying vulnerable issue clusters percolate the
System and the System becomes critical. Before the percolated vulnerable
issue cluster can be triggered (a matter of short time, given the infinite susceptibility of the System in a critical condition), its structure already reflects
the fractal structures of systemic war activities that will follow.
The formation of underlying vulnerable issue clusters during relatively
stable periods is powered and shaped by connectivity growth, the security
dilemma, and interacting self-fulfilling prophecies between states that are
typically at work. Two positive feedback mechanisms, the security dilemma
and interacting self-fulfilling prophecies, contribute to the optimality of
systemic wars. They cause preventive destructive energy to be deployed at
the right time, in the right place, and in the right amounts.
These two mechanisms interact as follows: During relatively stable periods, states deploy potential destructive energy in reaction to threats and
tensions they perceive. Because of the security dilemma - implying that one
state’s security is another state’s insecurity, this deployment often sets in
motion a self-reinforcing process; deployments trigger new deployments,
etc. This mechanism also constitutes a self-fulfilling prophecy. By causing
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counter-deployments, deployments of destructive energy confirm that the
initial deployments were justified. In an anarchistic system it is easy to prove
that your security concerns are valid concerns.
The two related mechanisms coordinate and highly optimize between
states the coevolving deployments and counter-deployments of potential
destructive energy by armies, navies, prepositioning stores, etc. As a result,
issues, tensions, and related deployments of preventive energy become
synonymous.
070 Systemic wars are worth fighting.
Key words

Systemic wars, Great Men.

Through the finite-time singularity dynamic accompanied by four accelerating cycles (1495-1945), upgraded orders – and ultimately dedicated non-anarchistic hierarchies – were step by step, ‘war by war’ implemented in the
core of the System (Europe); only dedicated hierarchies provided viable
‘solutions’ that ensured compliance with the demands of the second law of
thermodynamics.
The coevolution of deterministic and contingent dynamics unavoidably
resulted in the establishment of increasingly powerful hierarchies.
Although systemic wars as such, ‘Great Men in History’ (highly influential
individuals) and other contingent factors (and individuals), do not determine
if dedicated hierarchies will and can be implemented – that is a prerogative of
the second law of thermodynamics – they impact the ‘nature’ of the political
and social structures of these hierarchies: systemic wars define dedicated
hierarchies, the System and are worth fighting.
071 Destructive energy that must be deployed during systemic wars to implement
upgraded orders is a function of the connectivity and size of the System.
Key words

Destructive energy, Systemic war, Structural stability.

During systemic wars, issues and tensions must be destroyed to unfreeze
the System and to allow for the design and implementation of upgraded
orders. During systemic wars, rules of the System embedded in international
orders and privileges are re-aligned with the actual centrality of states, as
it has developed over time. The structural stability of international orders
determines how much destructive energy must be deployed to allow for the
implementation of upgraded orders. The structural stability of the System
is a function of its connectivity.
Furthermore, the overall size of the System determines the amount of
destructive energy that must be deployed: the larger the System the more
destructive energy must be deployed.
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3 INTRINSIC INCOMPATIBILITY
072 Increasing connectivity and security are intrinsically incompatible in anarchistic
systems.
Key words

Intrinsic incompatibility, Connectivity, Security, Anarchy, Free energy.

Increasing connectivity and security are intrinsically incompatible in anarchistic systems and result in the production of increasing levels of free energy
(tensions). Each connection (potentially) adds to the ability of states (humans
and populations) to fulfill their basic requirements, but in anarchistic systems, also (potentially) affect their security. Connectivity growth – increasing
interdependence between states – always has a (potential) downside. It is just
a matter of time before issues and tensions emerge in anarchistic systems,
that are then further reinforced by the security dilemma and interacting
self-fulfilling prophecies between states.
073 Interactions expose contradictions: In anarchistic systems interactions and the
exposure of contradictions, result in tensions and issues that affect the (sense)
of security of states and their populations.
Key words

Urge to survive, Interaction, Contradiction, Tensions, War, Finite-time
singularity dynamic.

States and populations in the System interact; the constancy in their interactions is the urge to survive, and the need to fulfill basic requirements to
achieve this.
During interactions between states in anarchistic systems, contradictions between their basic requirements are exposed, that result in tensions
(free energy).
Tensions (free energy) between units/states in anarchistic systems are
caused by contradictions between the basic requirements of these units
(states), and the need to fulfill these requirements to ensure their survival.
The security dilemma – intrinsic to anarchistic systems – also reinforces
contradictions between states.
Contradictions can be understood as ‘friction’; forces that resist cooperation and integration. The ‘degree’ of contradictions determine the level
of incompatibility of the System. More, more frequent and more intense
interactions increase the incompatibility of the System.
The amount of tensions (free energy) in the System and its rate of growth
are a function of the level of incompatibility of the System, and the number,
frequency and intensity of interactions between states.
Growth of populations of states in the anarchistic System and their
increasing interdependence for fulfillment of their basic requirements,

217 |



CHAPTER 3

statement 075

contribute to the number, frequency and intensities of interactions between
states, and as a consequence to an increase in (the production of) tensions
(free energy) in the System.
The same time as the production of tensions (free energy) in the System accelerated, the finite-time singularity dynamic accompanied by four
accelerating cycles (1495-1945), ensured a proper balance between order
and disorder, and the optimal performance and evolvability of the System.
By providing this optimal balance, the System ensured maximal growth of
populations of states in the anarchistic System. The finite-time singularity
dynamic, including wars that make up the singularity dynamic, and survival
of (growing) populations of states are inseparably linked.
074 Connectivity is the control parameter of the System and feeds the singularity
dynamic by producing free energy in the form of tensions.
Key words

Intrinsic incompatibility, Free energy, Tensions, Second law of thermodynamics,
Upgraded orders, Lower energy state.

At the core of the dynamics of the System was (and still is) the intrinsic
incompatibility between increasing connectivity (interdependence) and
security in anarchistic systems. Population growth and rivalries between
states in the anarchistic System were (and still are), the drivers of connectivity
growth of the overall System, and of the underlying network of vulnerable
issues clusters.
As a consequence of the intrinsic incompatibility between connectivity
and security, and the growth of its connectivity, the System produced free
energy; the free energy manifested itself trough as tensions in the domestic
domain. Consistent with the second law of thermodynamics, tensions (free
energy) were periodically put to work through systemic wars, to implement
upgraded orders that allowed for a temporary lower energy state of the System.
075 Intrinsic incompatibility between connectivity and security in anarchistic
systems results in the production of free energy (tensions) in the System; the
second law of thermodynamics applies to the free energy, and its application
– in combination with a number of other conditions – produced the finite-time
singularity dynamics accompanied by four accelerating cycles, that during the
1495-1945 period unfolded in the System.
Key words

Intrinsic incompatibility, Connectivity, Security, Anarchy, Free energy, Second law
of thermodynamics, Singularity dynamic.

The intrinsic incompatibility between (increasing) connectivity and
security in anarchistic systems results in the production of free energy
(tensions); the second law of thermodynamics also applies to free energy
produced by the System.
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Application of the second law of thermodynamics means that at a certain point, the free energy will be put to work to implement an upgraded
order that enables a lower free energy state (lower tensions) in the System; a
lower energy state of the System is functional – instrumental – in producing
relatively stable periods, that allow states to fulfill their basic requirements,
and further grow.
Because the connectivity of the System continued growing at an increasing rate, free energy (tensions) was also produced at an increasing rate. As a
consequence, to ensure compliance with the second law of thermodynamics,
upgraded orders had to be implemented at an accelerating rate. Because
upgraded orders are - and only can be -implemented through systemic
wars (critical periods), the anarchistic System produced systemic wars at
an accelerating rate.
When the System in 1939 reached the critical connectivity threshold (the
singularity in finite time), the System produced infinite amounts of free
energy. The intrinsic incompatibility between connectivity and security had
become ‘absolute’, infinite at that point.
The production of infinite amounts of free energy – tensions – was unsustainable, and as a consequence the anarchistic System collapsed; anarchy
was no longer viable.
This unsustainable condition, that required systemic wars at an infinite
rate and with infinite amplitudes (severities), could only be resolved by
either reducing the connectivity of the System or by abandoning anarchy
and changing the fundamental nature of the System.
Decreasing connectivity was not an option; on the contrary, the connectivity of the System – driven by population growth – was still accelerating.
This left one option open to the second law of thermodynamics: neutralization of anarchy. Neutralization of anarchy was initially accomplished
by implementing two dedicated non-anarchistic hierarchies in Europe: A
Western hierarchy dominated by the United States and an Eastern hierarchy
dominated by the Soviet Union. At a later stage, when the Eastern hierarchy
collapsed in 1989, Eastern European states merged into the Western hierarchy.
076 Two options were (and still are) available to the System to solve the intrinsic
incompatibility between increasing connectivity and anarchy, and ensure
compliance with the second law of thermodynamics.
Key words

Intrinsic incompatibility, Connectivity, Security, Free energy, Anarchy, Phase
transition, Security dilemma.

In 1939 the core of the System reached the critical connectivity threshold.
At that point, the incompatibility between connectivity and security in the
anarchistic System had reached infinity. At that point, the core of the System
produced infinite amounts of free energy (tensions) and systemic wars were
as a consequence produced with an infinite frequency and infinite severi-

219 |



CHAPTER 3

statement 077

ties. The System could now no longer design and implement viable orders
that could reconcile the intrinsic incompatibility between connectivity and
security of the anarchistic System, and avoid the unsustainable amounts of
free energy (tensions) that were produced. The core was now in a ‘constant’
condition of criticality, and if this condition was not resolved, the System
would self-destruct. As a consequence of this condition the anarchistic
System collapsed and produced a phase transition.
The phase transition presented a choice. The now infinite incompatibility
between connectivity and security of the anarchistic could be solved in two
ways: (1) by lowering the connectivity of the System, or (2) by abandoning
anarchy and (by doing so) neutralizing the security dilemma.
Reducing connectivity, a property closely related to population growth
and the need for humans and populations to fulfill their basic requirements
and ensure their survival, was not a viable option, especially when it is taken
into consideration that over time states had become increasingly interdependent to achieve fulfillment of their basic requirements.
The urge to survive of populations (and decision-makers that represented
them) made states collectively ‘choose’ for implementation of two dedicated
non-anarchistic hierarchies in the core of the System (Europe). By implementing these dedicated non-anarchistic hierarchies in respectively Western and
Eastern Europe, anarchy was, at least within these hierarchies, abandoned,
lowering the energy state of the System, consistent with the demands of the
second law of thermodynamics.
077 In anarchistic systems, increasing connectivity goes hand-in-hand with
increasing insecurity.
Key words

Connectivity, Interdependence, Incompatibility, Security, Anarchy, Free energy.

The finite-time singularity dynamic accompanied by four accelerating
cycles (1495-1945) is a self-organized macro dynamic that emerged not by
human-controlled design, but as the product of a multitude of interactions
between states in the System. Through these interactions states and their
populations ensured (or tried to ensure) adequate fulfillment of their basic
requirements.
In the beginning, the fulfillment of basic requirements could be achieved
independently of other states, but as a consequence of population and connectivity growth states became during the unfolding of the finite-time singularity
dynamic increasingly dependent on each other, and on the arrangements
they together designed and implemented in successive international orders
that were related to their mutual security.
The singularity dynamic was highly path-dependent and locked-in on
more and more integration and cooperation in the contingent domain of
the System. Selection and self-organization led (1) to the selection of the state
as the ‘fittest’ organizational structure that could ensure the fulfillment of
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basic requirements and survival of populations, and (2) to the coevolution
of the state and successive international orders, these states periodically
designed and implemented through systemic wars.
Ultimately, when in 1919 the anarchistic System reached the critical connectivity threshold, the System produced infinite amounts of free energy
and collapsed as a consequence. During the dual-phase transition that
followed, states and the international order in Europe partially merged, by
implementing two dedicated non-anarchistic hierarchies.
Through these two dedicated non-anarchistic hierarchies, anarchy in
these two hierarchies was neutralized, and the production of free energy
(tensions) stopped.
078 ‘Connections’ and interactions between states, their businesses and populations,
provide (mutual) opportunities to exploit (new) economies of scale and
scope; however, the same time as these opportunities present themselves, the
increased connectivity (interdependence) of states also contribute to higher
tension levels in the anarchistic System.
Key words

Singularity dynamic, Intrinsic incompatibility, Connectivity,
Interdependence, Security.

Connectivity is the driver of the System and of the finite-time singularity
accompanied by four accelerating cycles (1495-1945). Population growth,
increasing life spans of humans, and higher welfare expectations drive
connectivity growth of the System.
Over time, during the development and unfolding of the finite-time singularity dynamic accompanied by four accelerating cycles (1495-1945), the
interdependence of states and their populations for the fulfillment of their
respective basic requirements continuously increased. By connecting to
and interacting with other states, states and their populations could more
efficiently and effectively fulfill their basic requirements necessary for the
survival of their (growing) populations.
However, connectivity and security in anarchistic systems are intrinsically
incompatible; unavoidably, increasing connectivity (interdependence) leads
to the production of increasing amounts of free energy (tensions).
At the same time as increasing connectivity provided opportunities and
became more necessary to fulfill basic requirements of states, it also fueled
rivalries between states that had to compete for resources in the anarchistic System. Rivalries contributed to the production of tensions and further
powered the security dilemma. States, in other words, became more also
interdependent in their mutual security requirements.
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Figure 79 This figure shows the relationships between variables in the System that produce a positive feedback mechanism that results in increasing path dependence and lock-in towards
increasing interdependence of states and increasing levels of insecurity.

079 Collapse of the anarchistic System could be avoided until the System in 1939
reached the critical connectivity threshold and produced infinite amounts of free
energy (tensions).
Key words

Intrinsic incompatibility, Stagnation,Collapse.

During the 1495-1945 period the System was periodically (four times) confronted with stagnation and collapse caused by dysfunction of its successive
orders. In compliance with the second law of thermodynamics the singularity dynamic forced the System to implement ‘organizational innovations’
- upgraded orders - to avoid stagnation. The System maintained this innovation-dynamic (that is the singularity dynamic), until the System in 1939
reached a critical connectivity threshold, as a consequence collapsed, and
then experienced a dual-phase transition. At that point, the incompatibility
between increasing connectivity and security had become ‘infinite’, and the
System could no longer find a viable order in the anarchistic System by just
resetting its initial conditions and parameters.
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080 Unsustainable requirements and effects caused the collapse of the anarchistic
System, and a phase transition.
Key words

Singularity dynamic, Singularity in finite time, Unsustainable, Collapse, Critical
connectivity threshold, Finite-size effects.

A singularity is a mathematical ‘concept’ (idealization) where certain variables (properties) of a system reach infinity; accelerating growth rates (for
example) cause infinite growth in finite-time. In real-world systems, as the
finite-time singularity dynamic (1495-1945) shows, it is only a matter of
time before, in the final phase of the singularity, the unsustainability of the
increasing growth rates causes the System to collapse.
The collapse of the anarchistic System (when in 1939 the critical connectivity threshold – the singularity in finite time – was reached) resulted in a
phase transition.
The unsustainability of the singularity dynamic is demonstrated by the
infinite demands that the singularity dynamic made on states and the System
shortly before its collapse in 1939. During the unfolding of the finite-time
singularity dynamic accompanied by four accelerating cycles (1495-1945),
systemic wars were produced with accelerating frequencies, as well as with
intensities and severities that also grew at an increasing rate. I consider
the intensity and severity of systemic wars as measures for the destructive
energy that had to be (and was) deployed by the System to ensure the design
and implementation of viable (upgraded) orders consistent with the second
law of thermodynamics. During systemic wars, states deploy destructive
energy to destroy issues and tensions, as well as to position themselves in
the bargaining process where the next international order is designed.
The accelerating frequencies of cycles (systemic wars), and the accelerating growth rate of the amount of destructive energy that had to be deployed,
could not be met physically or otherwise, and as a consequence the System in its final phase (‘shortly’ before its collapse in 1939) showed certain
finite-size effects. It can be said that the practical limitations encountered
by the singularity dynamic (to produce and deploy ‘infinite’ amounts of
destructive energy) caused the collapse of the anarchistic System in 1939
and produced a necessary phase transition to ensure survival of states and
their societies. The deployment of infinite amounts of destructive energy
at a pace that, in fact, resembles a constant condition of war would also
imply the (self-)destruction of the states that make up the System and of
the System itself.
At the moment, states were confronted with the unsustainable demands
of the singularity dynamic, decision-makers of states were confronted with a
fundamental choice regarding the future of the System (and themselves): Continue following the war logic of the System, which would result in complete
exhaustion and destruction, or accept another logic to regulate interactions
between states. The urge to survive of states and societies enabled a phase
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transition toward a non-anarchistic system by implementing dedicated
non-anarchistic hierarchies in the core of the System (Europe).
081 Wars in anarchistic systems have internal origins, and incidents in the
contingent domain of the System only serve as triggers.
Key words

War, Intrinsic incompatibility, Energy releases, Second law of thermodynamics.

Wars in the anarchistic System – systemic as well as non-systemic – are energy
releases that obey physical laws. Wars are manifestations of deterministic
energy releases in the contingent domain of the System. Wars (energy
releases) are intrinsic to anarchistic systems; the intrinsic incompatibility
between (increasing) connectivity and security in anarchistic systems leads
to the production of free energy; periodically, free energy has to be put to
work, to ensure consistency with the ‘demands’ of the second law of thermodynamics.
‘Incidents’ only serve as triggers (in the contingent domain) to energy
release events (wars).
A striking example of the internal origin of (systemic) wars and the working of incidents (triggers) is the assassination of Archduke Franz Ferdinand
in June 1914 in Sarajevo; this incident did not cause the third systemic war
(the First World War, 1914-1918) as is sometime suggested, but only served
as a trigger for a systemic energy release.
At that point in time (June 1914), vulnerable issue clusters had percolated the System, caused it to become critical, and as a consequence highly
susceptible for perturbations (as is typically the case for critical systems).
Because of a correlation length of one during criticality (which explains the
high susceptibility of the System), incidents can ‘reverberate’ through the
System, and minor incidents can provoke systemic responses.
This means that if Archduke Franz Ferdinand was not assassinated around
that time, another (‘minor’) incident would also have caused a systemic
response (that is the third systemic war, and a – ‘another’ – First World War).
Systemic energy releases – including a First World War – are unavoidable,
given the internal dynamics of anarchistic systems. Sornette (regarding
financial crashes) and Bak et al. regarding SOC-systems propose similar
mechanisms for the systems they studied (3), (4), (5), (31), (63).
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4 CONNECTIVITY AND ITS EFFECTS
082 Connectivity is the driver – the control parameter – of the system.
Key words

Connectivity, Control Parameter, Population growth, Two networks, Overall
Network, Network of issues.

The System I refer to is an integrated component of a much larger social
network containing a multitude of nodes from individuals to the global system. Nodes are connected through a multitude of interactions, and often are
‘clustered’ in domains, that develop their own (domain-specific) dynamics.
Population growth is an important driver of various (sub)systems, networks and domains. Population growth implies that the total requirement
for ‘resources’ to fulfill basic requirements increases; population growth
also contributes to the rivalries between states in the System. Population
size and growth, and connectivity (growth) are closely related phenomena.
Connectivity is the driver of the System. Connectivity growth feeds the intrinsic incompatibility between connectivity and security in anarchistic systems
anarchy, and results in the production of free energy (tension) in the System.
It is possible to distinguish between two related networks (systems) and
their respective connectivity’s. Both networks and their connectivity growth
impact the production of free energy in the System.
1 Connectivity growth of the overall system
Humans and social systems they (for various reasons) ‘cluster’ (organize) must
fulfill basic requirements to ensure their survival. By clustering (forming
groups, social systems, states, etc.) humans optimize the fulfillment of their
basic requirements by leveraging economies of scale and scope. From a basic
requirement and survival perspective, integration and cooperation have
much to offer. Population growth results in increasing demands for (resources
for) basic requirements. Population growth (and increasing demands it
implies) also put higher demands on states to support their populations, and
ensure the fulfillment of state-specific basic requirements. Finding ‘balance’
(internal and external) - through their integrative systems - also becomes
more challenging for states, in case of growth.
During the unfolding of the finite-time singularity dynamic (1495-1945),
states became increasingly dependent on other states for the fulfillment of
their basic requirements. This became (increasingly) problematic because
increasing connectivity (interdependence) and security in anarchistic systems
unavoidably produced security issues and tensions (free energy). Security
also is a basic requirement. The paradox is that while increasing connectivity
between states allowed for a better fulfillment of basic requirements, at the
same time it produced dysfunctional tensions that increasingly hindered
the System’s functioning (performance).
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2 Connectivity growth related to the network of issues, states, and tensions in
the System
Issues, states, and tensions also form networks, mostly referred to here as
‘(underlying) vulnerable issue clusters’. These clusters also have a certain connectivity. The connectivity of this network of issues and states determined the
sizes and frequencies of the non-systemic wars the System produced during
relatively stable periods. Increasing connectivity of this network also goes
hand-in-hand with increasing levels of free energy. The security dilemma,
interacting self-fulfilling prophecies and rivalries between states further
contribute(d) to the connectivity of the network of issues, and production
of free energy (tensions) in the System. The moment the network percolated
the System, the System became critical and produced a systemic war.
As mentioned both networks – (1) and (2) – are related.
083 Increasing connectivity impacts a number of dynamics and properties of the
System.
Key words

Connectivity, Impact, Dynamics, Properties, Increasing Incompatibility,
Low-connectivity regime, High-connectivity regime, Tipping point, Pace of
life, Robustness, Fragility, Structural stability, Balance, Interdependence,
Alliance dynamics.

The following effects can be attributed to an increase in connectivity of
the System:
Direct and indirect connectivity effects

Effect

Explanation

Increasing incompatibility of the Connectivity and security are intrinsically incompatible in anarchistic
System.
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 nonsystemic 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.
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Direct and indirect connectivity effects

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 67

This table shows and explains the most obvious connectivity effects.

084 The connectivity of the System determines the sizes and frequencies of nonsystemic wars during relatively stable periods (international orders) that precede
systemic wars. A tipping point marks the boundary between low- and highconnectivity regimes; during high-connectivity regimes free energy (tensions
related to unresolved issues) is temporarily stored in the System to be released
during the next systemic war.
Key words

Connectivity, Low-connectivity regime, High-connectivity regime, Sizes nonsystemic wars, Frequencies non-systemic wars, Energy storage, Crystallization,
Percolation, Vulnerable issue clusters, Criticality, Systemic war.

During relatively stable periods, the connectivity of the System, including the
network of states and issues and the underlying vulnerable issue clusters,
increases continuously. Directly following a systemic war, the connectivity of
the network of issues still is limited. At that stage, an increase in connectivity
implies an increase in the size of non-systemic wars (non-systemic energy
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releases). However, when a tipping point is reached, marking the switch from
a low- to a high-connectivity regime, the size of non-systemic wars starts
decreasing as a consequence of increased local stability of the nodes (states)
of the System, produced by their increasingly high-connectivity.
Because of the high-connectivity effect, the ability of the System to release
free energy is (increasingly) reduced, and instead of being released, this
energy (tensions) is then stored in the System. The ‘stored’ free energy (tensions) crystallizes in underlying vulnerable issue clusters. The moment these
underlying vulnerable issue clusters become connected – a matter of time
because of the accelerating amounts of free energy (tensions) the anarchistic
System produces – and percolate the System, the System becomes critical
and produces a systemic war. Through these systemic wars – consistent with
the demands of the second law of thermodynamics – the System implements
upgraded orders, that are better able to regulate increasing amounts of free
energy in the System; upgraded orders allow for a lower energy state of the
System. A lower energy state of the System – lower tensions – are a precondition for states to fulfill their basic requirements.
085 Connectivity is the driver of the System.
Key words

Connectivity, Driver, Acceleration, Pace of Life

The condition of ‘nodes’ (states) in the issue network (i.e., the preparedness
of states to go to war) is at the heart of the war dynamics of the System.
Properties of the network of states and issues, along with the preparedness
of these states to engage in war, determine the size and frequency of wars. As
Schläpfer et al. pointed out, connectivity of the network in terms of degree
and communication activity, is a key factor that determines the spreading
speed of information. I assume that the connectivity of the System also
determines the spreading speed of tensions, (perceived) threats, and hostility in the System. By doing so, connectivity determines the condition of
states and their preparedness to engage in war interactions. In other words,
the connectivity of the System determines the ‘pace of life’ of the System,
including properties like the frequency of systemic wars. The connectivity
of the System determines its ‘pace’: increasing connectivity contributes to
the acceleration of the frequency of successive systemic wars and, in so
doing, determines the acceleration or shortening of life spans of successive
cycles (i.e., the relatively stable periods and the systemic wars) that follow.
To test the consistency of the assumption that connectivity sets the pace
of life, I further analyzed the life spans of the four cycles (oscillations), as well
as of the components of successive cycles, namely of successive relatively
stable periods and accompanying systemic wars. The results are shown in
the table 65 and figure 78.
Analysis shows that the life spans of successive relatively stable periods
and accompanying systemic wars shortened by an identical accelerating rate.
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This result supports the assumption that the same mechanism, I propose the
connectivity of the System, determines the life span of both phenomena (of
relatively stable periods and accompanying systemic wars).
However, a closer look also reveals that the life span of the fourth systemic war (the Second World War, 1939-1945) causes a distortion: the life
span of the Second World War is too long when the logic I just proposed is
consistently followed.
If the life spans of the first three systemic wars are extrapolated (assuming
a consistent rate of acceleration), the life span of the fourth systemic war
(the Second World War) would have been ≈ 2.5 years.
This distortion can be explained as follows: the fourth systemic war was
not a ‘normal’ systemic war because this particular systemic war constituted
a ‘dual’ phase transition: Through the fourth systemic war dedicated non-anarchistic hierarchies were implemented in Europe (the core of the System),
and at the same time a first global order at a global scale of the System. The
fourth systemic war in fact was the ‘first world war’ and not just in name.
The ‘global component’ of the fourth systemic war impacted on its duration.
In other words, the life span of the fourth systemic war would have been
about 2.5 years if the global component of this war is excluded.
086 A low- and a high-connectivity regime divided by a tipping point can be
identified in the non-systemic war dynamics of the System during relatively
stable periods. The connectivity of the network of issues and states defines a war
window.
Key words

Low-connectivity regime, high-connectivity regime, War window, Sizes of wars.

The finite-time singularity dynamic (1495-1945) was accompanied by four
accelerating cycles; each cycle typically consisted of a relatively stable
period followed by a systemic war. Each relatively stable period starts with
a low-connectivity regime; in low-connectivity regimes the connectivity of
the network of issues and states determines the size and frequency of wars
the System produces. Increasing connectivity during the low-connectivity
regime implies increasing war sizes.
Once the tipping point of relatively stable periods is reached, the System
enters a high-connectivity regime. In high-connectivity regimes, the sizes of
non-systemic wars decrease, because of the increasing connectivity of states
in the network of issues and states, and local stabilities this results in. In
high-connectivity regimes, the effect of new signals, for example positive
war decisions by other states, become less significant. In high-connectivity
regimes – between the tipping point and the moment the System becomes
critical – non-systemic war dynamics (almost) come to a halt.
In high-connectivity regimes during relatively stable periods (international orders), free energy (tensions) that still builds up in the System is – and
cannot – be released, and is instead temporarily ‘stored’ in the System and
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Threshold/criticality level

crystallizes in underlying vulnerable issue clusters. When these underlying
vulnerable issue clusters percolate the System, the System becomes critical
and produces a systemic war.
A lower and an upper boundary limit both regimes I just described. It is
possible to distinguish a lower boundary, that defines when the System was
sufficiently connected to produce non-systemic wars (1495), and an upper
boundary that defines when wars became impossible because of the (‘too’)
high connectivity of the System.
The upper boundary was reached when the anarchistic System in 1939
became – as a consequence of its high connectivity – ‘infinite’ robust (and
could not produce non-systemic wars anymore), collapsed, and produced
two dedicated non-anarchistic hierarchies in the core of the System (Europe).
The lower and upper boundary define a window that I refer to as the ‘war
window’ of the anarchistic System (1495-1945), in which the connectivity of
the anarchistic System enables energy releases in the form of wars.

1618
1792
1914
1939
Upper/dual-phase transition

‘War window’
(Stability domain)
Percolation threshold / lower phase transition: 1495
1495

Connectivity (Increasing robustness, fragility and structural stability)

Figure 80 This figure shows, what I denote as a ‘war window’ (based on the ‘cascade window’
constructed by Watts (72)). The System needs to be ‘within’ the war window, defined
by the connectivity of the issue network and thresholds used by states to decide to go
to war (or not), to be able to produce wars (war dynamics). In 1495 the System reached
the percolation threshold (lower phase transition) of the war window. During the period
1495-1939, the System oscillated ‘within’ the war window. In 1939, the System reached
the upper phase transition (critical connectivity threshold), and by means of the fourth
systemic war (the Second World War, 1939-1945), the core of the System (Europe) was
‘pushed’ into another stability domain. The three preceding systemic wars ensured that
the System was still able to ‘find’ a lower energy state (consistent with the second law of
thermodynamics) within an anarchistic context. This is above all a schematic approach
to the war dynamics of the System, that does however not fully comply with the behavior of the System.
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087 Abundant evidence is available that supports the hypotheses that low- and highconnectivity regimes can be distinguished during successive relatively stable
periods. Tipping points can be identified in non-systemic war dynamics during
relatively stable periods.
Key words

Low-connectivity regimes, High connectivity regimes, Tipping point.

Based on visual analysis of the war data provided by Levy (38), I identified if
and when the size of non-systemic wars during the relatively stable periods
started to decrease. In the table below, I show the three tipping points of the
respective relatively stable periods (international orders). It is not possible
to identify a tipping point during the fourth, very short, international order
(1918-1939), for the simple reason that during this period only two (‘European’)
non-systemic war took place.
Tipping Points of international orders during relatively stable periods (1495-1945)

Table 68

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).

088 Low- and high-connectivity war cluster can be defined for each relatively stable
period (international order).
Key words

Low-connectivity regime, High-connectivity regime, Tipping point, War clusters,
Properties.

I defined six war clusters – a low- and high-connectivity war cluster during
each relatively stable period (international order) – that include non-systemic
wars that at least involved two Great Powers. These clusters should reveal
some regularities, if low- and high-connectivity regimes during relatively
stable periods (international orders) are not mere ‘artefacts’; theoretical
constructs without any meaning.
The table below shows the number of non-systemic wars that can be
distinguished in each of the six clusters. The table also shows the average
size and the war frequency of each cluster.
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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

Average size of war cluster

Table 69

0.6

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.
Figure 81
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
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Average size = –0.0273x + 0.5673
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Figure 82
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).
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Based on this perspective – the identification of low- and high-connectivity war
clusters during successive relatively stable periods (international orders) – it
is possible to make a number of observations.
1 The average size of successive war clusters developed in accordance with theoretical predictions.The average size of war clusters developed predictably:
a During each relatively stable period (international order), the average size
of wars during low-connectivity regimes was larger than during high-connectivity regimes.
b The average size of wars during low-connectivity regimes of successive
international orders decreased consistently.
c The average size of wars during high-connectivity regimes of successive
international orders is distorted: The average size of wars during the high-connectivity regime of the second relatively stable period (second international
order, 1774-1792) that followed the first exceptional period (1657-1763) was
lower. I propose that this was a consequence of the series of exceptionally
large abnormal non-systemic wars the System produced during the exceptional period that preceded it.
d The overall size of war clusters decreased, pointing to increasing local stability
of the System, consistent with the continuous increases of the connectivity
of the System.
2 The frequencies of successive war clusters developed in accordance with
theoretical predictions.Apart from a distortion caused by the third and
fourth war clusters that constitute the second relatively stable period (second international order, 1648-1792) that includes the first exceptional period
(1657-1763), the frequencies of successive war clusters decreased regularly.
I propose that, without the distortions caused by the abnormal non-systemic
war dynamics during the first exceptional period (1657-1763), the decreases
would be linear. During the first exceptional period (1657-1763) the second
relatively stable period (the second international order, 1648-1792) was (and
continuously stayed) in its low-connectivity regime (1648-1775). This figure
suggests that the System produced a lower, respectively a higher number
of non-systemic wars during the low- and high connectivity regimes of the
second relatively stable period, because of the abnormal non-systemic war
dynamics during the exceptional period.
3 The volatility index of the System (VIXS) of war clusters in the System
decreased linearly. I define the volatility of war clusters as the product
of the average size of a war cluster and its war frequency: VIXS (war cluster) = average size × frequency. The VIX decreased linearly.

VIX: Average size × avaregace Freq. of war clusters
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Figure 83
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).

The linear decrease of the VIX suggests that distortions in the frequencies and
average sizes of war clusters compensated each other: It seems that underlying deterministic energy laws corrected the impact of contingent variables.
089 Increasing connectivity of the System resulted in an accelerating growth
rate of free energy (tensions) the anarchistic System produced. Increasing
connectivity forced the System to put increasing levels of free energy to work at
an accelerating pace. These conditions set an additional premium on the ability
of states to produce, mobilize, and deploy destructive energy.
Key words

Connectivity, Acceleration, Free energy, Destructive energy deployment by states.

As a consequence of the intrinsic incompatibility between connectivity and
security in anarchistic systems, continuous growth of the connectivity of the
System, resulted in the production of accelerating amounts of free energy
(tensions). To ensure compliance with the second law of thermodynamics,
the accelerating amounts of free energy had to be put to work through systemic wars that were (and had to be) produced at an accelerating rate, and
with accelerating amplitudes (severities).
The fact that successive relatively stable periods (international orders)
were increasingly robust, and could at a certain point, shortly before in
1939 the critical connectivity threshold was reached, not any longer release
free energy (tensions) through non-systemic wars, also contributed to the
acceleration of cycles. Eventually all free energy (tensions) could only be
released through systemic war.
This accelerating dynamic – as the second law of thermodynamics
required – was vital for the development and unfolding of the finite-time
singularity dynamic (1495-1945) and required the ability of states to produce
and deploy accelerating amounts of destructive energy. During the unfolding
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of the finite-time singularity dynamic, accompanied by four accelerating
cycles (1495-1945), Europe not only transformed from a sizeable collection
of loosely coupled and diverse units into a coherent and highly connected
System of standardized states, but states also continuously had to improve
their ability to produce and deploy destructive energy; state became increasingly ‘tuned’ to fighting more destructive and more total wars.
090 High-connectivity regimes during relatively stable periods are a prerequisite for
the anarchistic System to become critical, to produce systemic wars, and to be
able to implement upgraded orders.
Key words

High-connectivity regime, Chaotic war dynamics, Free energy release deficit,
Crystallization, Criticality.

During relatively stable periods, the System experiences respectively a lowand a high-connectivity regime. Typically, during high-connectivity regimes,
the increasing connectivity of the network of issues and states in the System
resulted in increasing local stability of its nodes (states); as a consequence,
the sizes of non-systemic wars decreased; almost to ‘zero’, shortly before the
outbreak of the next systemic war.
The increased local stability of the System during high-connectivity
regimes impacted the ability of the System to release free energy (through
systemic wars). Although free energy (tension) was produced at an increasing
rate, its release through non-systemic release events decreased at the same
time. Instead of being released, tensions were ‘stored’ in the System (and
produced a ‘free energy release deficit’ in the form of unresolved tensions),
and crystallized in vulnerable issue clusters with fractal structures.
The moment the vulnerable issue clusters percolated the System (and the
correlation length of the vulnerable issue cluster had become one), the System
had become critical and produced a systemic war; consistent with the second
law of thermodynamics free energy (tension) was put to work (through systemic
wars), to implement an upgraded order that would allow for a lower energy state
of the System. The typical characteristics of the System in a critical condition,
the ability for system-wide communication, coordination, and planning, meant
that upgraded system-wide orders could then be implemented.
A lower energy state and relative structural stability are equivalent; a
relatively stable period enables the continued fulfillment of basic requirements of states in the System.
High-connectivity regimes during relatively stable periods are an essential
pre-condition for systemic wars, the implementation of upgraded order and
further development of an anarchistic system.
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091 Connectivity (growth) impacts on energy transfers in the System.
Key words

Connectivity, Energy.

The connectivity/stability effect during high-connectivity regimes of relatively stable periods impacts the energy transfers in the System by depriving
the System of the ability to release free energy through non-systemic wars
(non-systemic release events). The increasing local stability of states during
high-connectivity regimes enables the build-up and storage of free energy
as issues and tensions that cannot be resolved. The unreleased free energy
crystalizes in vulnerable issue clusters that eventually percolate the System.
At that point the System has become critical, its correlation length is one, and
its susceptibility is infinite. At that stage, any event or incident will trigger
a massive systemic energy release in the form of a systemic war. From an
energy-transfer perspective, three phases can be distinguished:
1 Phase I, during low-connectivity regimes of relatively stable periods. Free
energy is released through non-systemic energy releases. The size of these
releases is dependent on the connectivity of the System; an increase in connectivity during the low-connectivity regime implies an increase in energy
releases; an increase in the average size of non-systemic wars.
2 Phase II, during high-connectivity regimes of relatively stable periods. Free
energy is released through non-systemic energy releases; the size of these
releases is progressively restricted by the increasing local stability of states
in the System. During the high-connectivity regime, increasing connectivity
produces increasing local stability; this local stability not only restricts the
sizes of non-systemic energy releases, but also increases the System’s ability
to store free energy. The free energy release deficit that builds up during this
phase contributes to the formation and eventual percolation of vulnerable
issue clusters. These clusters are manifestations of unresolved issues and
tensions. A tipping point separates low- and high-connectivity regimes of
relatively stable periods.
3 Phase III, during criticality. Once vulnerable issue clusters that have been
building up and crystallizing during high-connectivity regimes become connected and percolate the System, the System has become critical. Criticality
of the System is equivalent to and implies an systemic energy-release of the
System, that manifests itself as a systemic war. During systemic wars, free
energy is put to work to implement upgraded orders that allow for a lower
free energy state of the System.
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092 The connectivity of relatively stable periods determines the System’s level of 
metastability.
Key words

Singularity dynamic, Low-connectivity regime, High-connectivity regime,
Metastability, Free energy storage, Crystallization, Acceleration.

The ability of the System to spend an extended time in a configuration other
than the System’s state of least energy, determines its level of metastability.
The development and unfolding of a finite-time singularity dynamic
accompanied by four accelerating cycles in the anarchistic System during the
1495-1945 period, was a self-organized response to the accelerating amounts
of free energy (tensions) states in the anarchistic System produced, and of
the ‘application’ of the second law of thermodynamics to this free energy.
Each cycle of the singularity dynamic consisted of a relatively stable
period, followed by a systemic war. Through systemic wars, the System produced international orders, to ensure that uneven states in the anarchistic
System could collectively fulfill their basic requirements.
It is possible to distinguish between two regimes during relatively stable
periods (the life span of international orders): a low- and high-connectivity
regime respectively, divided by a tipping point.
Initially, following a systemic war (that had resulted in the implementation of the ‘new’ upgraded international order), the connectivity of the
network of issues in the System – as well as the sizes of non-systemic energy
releases (releases of tensions through non-systemic wars) the System produced – were still limited. During low-connectivity regimes of international
orders, increasing connectivity implies an increase in the sizes of non-systemic wars. I assume that the energy state during low-connectivity regimes of
international orders is low, as well as the level of metastability of the System.
However, the moment international orders reach their respective tipping
points, a connectivity/local stability effect starts restricting the sizes of
non-systemic wars (non-systemic release events) the System can produce;
while at the same time, the System produces increasing amounts of free energy
(tensions). The connectivity/local stability effect during high-connectivity
regimes can be attributed to the increasing local stability of states, caused
by the increasing connectedness of the network of issues, they are integral
parts of. During high-connectivity regimes, instead of being released, tensions
and unresolved issues are ‘stored’ in the System, form a free energy release
deficit and crystallize in vulnerable issue clusters with fractal structures.
I assume that the energy state of the System – the level of metastability – during high-connectivity regimes of international orders constantly
increases, until the moment when a critical limit is reached. The limit is
reached when vulnerable issue clusters percolate the System, cause the
System to become critical and produce a systemic war.
During systemic wars, the free energy (tensions) that has amassed in the
System (the free energy release deficit) is put to work, to implement upgraded

237 |



CHAPTER 4

statement 093

orders that (again) allow for a lower energy state in the System. The lower
energy state is ‘contained’ in the new (upgraded) international order that
is implemented, and allows states in the anarchistic System to fulfill their
basic requirements (again).
Thus, two developments can be observed regarding the level of metastability of the anarchistic System during the unfolding of the finite-time
singularity dynamic accompanied by four accelerating cycles (1495-1945);
first an increase of the energy state – the level of metastability – of the System
during high-connectivity regimes of international orders, and second, an
‘overall’ increase in metastability during successive international orders,
that are increasingly better able to endure a higher energy state. However,
despite the overall improvement of successive international orders to restrain
increasingly higher energy states, they were increasingly short-lived; the
accelerating growth rate of free energy (tensions) outpaced the System’s ability to achieve sufficient (meta)stability to survive in an anarchistic context.
093 Connectivity drives the dynamics and development of the System.
Key words

Connectivity, War dynamics, Development, Second law of thermodynamics,
Energy storage, Intrinsic incompatibility, Security, Anarchy, Robustness, Local
stability, Fragility.

The amount of free energy (tensions in the contingent domain) the System
produces and when, where, and how much free energy is released or stored,
are determined by the connectivity of the System and the second law of
thermodynamics to which free energy has to comply. The connectivity
of the System determines the amount of free energy that is produced as a
consequence of intrinsic incompatibility between connectivity and security
in anarchistic systems. The connectivity of the System also determines the
structural stability and the robustness of the System. Structural stability
and robustness, and the regime a relatively stable period is in (a low- or
high-connectivity regime), determine how much energy can be released
through non-systemic wars, and how much energy can be temporarily
stored in the System until the System unavoidably becomes critical (as a
consequence). ‘Stored’ free energy and free energy that will be produced
once the System has become critical are put to use during systemic wars to
implement upgraded orders and to ensure the System’s compliance with
the second law of thermodynamics.
The accelerating rate at which free energy was produced caused successive
orders to be increasingly short-lived. When the System reached the critical
connectivity threshold (the singularity in finite time, 1939) it produced infinite
levels of free energy (tensions). At that point, the robustness and structural
stability of the System were absolute, but the System became infinitely fragile
(unstable). This condition was unsustainable. The anarchistic System could not
provide new solutions in the form of upgraded orders that could contain the
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infinite levels of free energy. The anarchistic System collapsed and experienced
a phase transition that led to the implementation of dedicated hierarchies,
consistent with the demands of the second law of thermodynamics.
094 In the final stages of high-connectivity regimes of relatively stable periods,
shortly before the anarchistic System becomes critical and produces systemic
wars in response, the System is highly stable.
Key words

High-connectivity regime, Local stability, Deterministic domain, Energy storage,
Crystallization.

I argue that two regimes can be distinguished during the life cycle of relatively
stable periods: a low- and a high-connectivity regime, respectively. During
high-connectivity regimes the sizes of non-systemic wars are increasingly
inhibited because of the increasing connectivity of states in the network(s)
of issues that develop in the System. During high-connectivity regimes,
instead of being released, tensions are stored in the System and crystallize
in vulnerable issue clusters, of which states are integral parts. The moment
these clusters percolate the System, the System becomes critical and produces a systemic war.
The increasing local stability of states, and decreasing sizes of non-systemic wars, shortly before the System becomes critical, is however misleading;
it just is a matter of time before a systemic war breaks out; such a war in
fact is imminent.
Watts (72), (73) describes the typical behavior – when the System has
reached the upper boundary of the war window (as I characterize this condition) – as follows: “Here, the propagation of cascades is limited not by the
connectivity of the network, but by the local stability of the vertices,” where
vertices are node states in the System. (…) “A percolating vulnerable cluster,
however, still exists, so very rarely a cascade will be triggered in which case
the high connectivity of the network ensures that it will be extremely large.”
This cascade is a systemic war.
At this stage, Watts explains: “… the system will in general be indistinguishable from one that is highly stable, exhibiting only tiny cascades for
many initial shocks before generating a massive, global cascade in response
to a shock that is a priori indistinguishable from any other.”
Because this typical dynamic concerns the deterministic domain, Clark
and other historians still have difficulty making sense of the last two prewar years (1912-1914), “… one of the most curious features of the last two
pre-war years, namely that even as the stockpiling of arms continued to gain
momentum and the attitudes of some military and civilian leaders grew
more militant, the European international system as a whole displayed a
surprising capacity for crisis management and détente” (18). This curious
feature can now be made sense of.
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095 During the high-connectivity regime of the third international order (18151914), vulnerable issue clusters – of which states are integral parts – constantly
expanded and became increasingly connected.
Key words

High-connectivity regime, Third International order, First World War, Security
dilemma, Interacting self-fulfilling prophecies.

Clark (18) describes how events became connected and tightly coupled leading up to the outbreak of hostilities in August 1914: “By the spring of 1914,
the Franco-Russian Alliance had constructed a geopolitical trigger along
the Austro-Serbian frontier. They had tied the defense policy of three of the
world’s greatest powers to the uncertain fortunes of Europe’s most violent and
unstable region… But since they viewed their own actions as entirely defensive
and ascribed aggressive intentions solely to the enemy, the key policy-makers
never took seriously the possibility that the measures they were themselves
enacting might be narrowing the options available to Berlin. It was a striking
example of what international relations theorists call the ‘security dilemma’,
in which the steps taken by one state to enhance its security ‘render the others
more insecure and compel them to prepare for the worst.’”
This dynamic demonstrates how the security dilemma and interacting
self-fulfilling prophecies worked in practice, and how issues and states
increasingly became tightly coupled. The arrangements between states to
which Clark refers, became integral components of vulnerable issue clusters, that eventually percolated the System caused it to become critical, and
produce the third systemic war (the First World War, 1914-1918).
096 Abnormal non-chaotic war dynamics during the second relatively stable period
(the second international order, 1648-1792) show that chaotic non-systemic war
dynamics are (1) a prerequisite for relatively stable periods (the System) to reach
the high-connectivity regime, and (2) a prerequisite for the System to produce
a free energy release deficit, produce vulnerable issue clusters with fractal
structures, and to become critical.
Key words

Singularity dynamic, Performance, Evolvability, Optimization, Chaotic dynamics,
Exceptional period, Period war dynamics, Low-connectivity regime, Highconnectivity regime, Tipping Point, Criticality.

The finite-time singularity dynamic accompanied by four accelerating cycles
that developed and unfolded in the anarchistic System during the 1495-1945
period, was a highly optimized dynamic, that ultimately resulted in the
simultaneous implementation of two dedicated non-anarchistic hierarchies
in the core of the System (Europe), and the first global order at a global scale
of the System, through a dual-phase transition (the fourth systemic war, the
Second World War, 1939-1945).
During its unfolding the finite-time singularity dynamic ensured an
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optimal ‘balance’ between the performance of the System and its evolvability; the singularity dynamic in fact, enabled population growth in Europe
– under anarchistic conditions – from 83 million in 1495 to 544 million in 1945.
This study shows, that for the anarchistic System to be able to evolve
– to implement ‘functional’ and viable upgraded (international) orders (that
ensure its performance) – non-systemic war dynamics (wars during relatively
stable periods) must be chaotic in nature; to put it somewhat more dramatic:
chaos is a prerequisite for ‘new’ order (see also (20))
The ‘impact’ of non-chaotic non-systemic war dynamics during the first
exceptional period (1657-1763), during the second relatively stable period
(second international order, 1648-1792) reveal this phenomenon. During
this period the non-systemic war dynamics of the System were not chaotic,
but periodic instead; an ‘effect’ that can be attributed to the impact of the
intense rivalry between Britain and France had (during that period) on the
number of degrees of freedom (n) in the System.
Analysis shows that chaotic non-systemic war dynamics (n > 2) are more
balanced – more constrained – than periodic war dynamics (n = 2) the System produced during the first exceptional period (1657-1763). A third degree
of freedom (a third variable, a third state that is taken into consideration
regarding war decisions), has an inhibitory effect. In case the System lacks
a third degree of freedom, issues in the System are ‘simplified’, and are only
defined by the intense rivalry between two Great Powers, as was the case
during both exceptional periods.
In case of the first exceptional period, issues became over-connected, and
non-systemic war dynamics became more extreme (their size and severities)
as a consequence; the System became temporarily ‘over-excited’. The trajectories of non-systemic wars in phase state (defined by size and intensity)
show the fundamental different behavior between chaotic and non-chaotic
non-systemic war dynamics.
The typical behavior of the System during the second relatively stable
period (1648-1792) - the (change in the) nature of non-systemic war dynamics, and its effects on the unfolding of the singularity dynamic - cannot be
understood without taking the two different regimes of relatively stable
periods into consideration.
During the life span of relatively stable periods (international orders) including the second relatively stable period - it is possible to distinguish two
‘connectivity’ regimes, respectively a low- and a high-connectivity regime,
divided by a tipping point.
The ‘connectivity’ I refer to, concerns the connectivity of the issue-network
of the anarchistic System, of which states are integral parts.
During low-connectivity regimes (the regime that typically follows systemic wars), the connectivity of the network of issues in the System still is
limited, and increasing connectivity of the issue network, results in increasingly larger sized non-systemic wars. However, once the tipping point of
the relatively stable period is reached – during high-connectivity regimes –
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increasing connectivity of the issue network results in increasingly smaller
sized non-systemic wars. This effect, I also refer to as the connectivity/local
stability effect, can be attributed to the fact that states (once the tipping point
is reached) become increasingly ‘stable’; because of the high connectivity of
the issue network (of which states are integral parts), each new incoming
signal (a new issue states are confronted with) loses significance, and states
do not ‘easily’ switch to positive war decisions.
When the System reaches the tipping point of a relatively stable period,
the System still produces accelerating amounts of free energy (tensions); but
as a consequence of the connectivity/local stability effect this free energy
cannot be (completely) released, and is instead ‘stored’ in the System. The
stored energy (tensions) forms a free energy release deficit, and crystallizes
in vulnerable issue clusters with fractal structures. Once these vulnerable
issue clusters percolate the System, the System becomes critical, and produces a systemic war to upgrade the order of the System.
I argue that the System can only become critical, produce systemic wars,
and further develop (by implementing upgraded orders), if the System reaches
the high-connectivity regime of the relatively stable period, and when its
non-systemic war dynamics are chaotic in nature.
The periodic non-systemic war dynamics during the first exceptional
period (1657-1763), were produced when the second relatively stable period
(second international order, 1648-1792) was still in its low-connectivity
regime. The moment the System resumed chaotic war dynamics in 1763
when the intense rivalry between Britain and France was resolved, the second relatively stable period swiftly – in 1774 – reached the tipping point. The
high-connectivity regime, in combination with chaotic non-systemic war
dynamics – that are more restrained – then allowed for the ‘charging’ of the
System, for the buildup of a free energy release deficit, and the crystallization
of vulnerable issue clusters with fractal structures, that would eventually
(1792) percolate the System, and cause it to become critical.
097 The severities of successive systemic wars is a power-law function of population
size of the System with scaling exponents b » 1,22 (with R2 = 0,94).
Key words

Singularity dynamic, Severity, Systemic war, Scaling, Population size.

During the unfolding of the first finite-time singularity dynamic the System
produced four systemic wars. In below table I show the severities of successive systemic wars (38), including the estimated population size of Europe
at the start of these wars.
This analysis shows that the severities of systemic wars is a power-law
function of population size of the System (Europe) with a scaling exponent
of b ≈ 1,22 (and R2 = 0,94). With a scaling exponent of b ≈ 1,22 there is a
superlinear relationship, this relationship explains why upgraded orders
had to be implemented at an accelerating rate in the System (through
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systemic wars), to avoid too high levels of disorder (and stagnation) in the
System (the correlation length of the severities and life spans of successive
systemic wars is –0,99).
It is interesting to note that Bettencourt et al. observe that many ‘urban
indicators’ related to social currencies as information, innovation and wealth,
scale superlinear with city size, and that the b ≈ 1,1 - 1,3; whereas severity of
systemic wars scales superlinear with the size of the System (11). The fact
that the scaling exponent of severity of systemic wars/population size is
within this range could point to the intrinsic social nature of systemic war.
Data for Beta-calculations concerning the first finitetime singularity dynamic (1495-1945)

Table 70

Start year systemic war

Est. population size
(in millions, Europe)

Severity (in BCD) of
Systemic war

1

1618

115

1,971,000

2

1792

195

2,532,000

3

1914

450

7,734,300

4

1939

525

12,948,300

This table shows the data used for the Beta-calculation discussed in this statement.

I assume, as is the case for the b’s related to city-dynamics, that the exact
value of b is determined by characteristics of the network that underlies these
dynamics, especially its connectivity. The increasing severity of successive
systemic wars were unsustainable in two respects; it implied the deployment
of (ultimately) infinite levels of destructive energy that simply could not
be produced, and if deployed, would guarantee the total destruction of the
System. Meanwhile, the whole objective of systemic wars is to implement
upgraded orders that allow for lower energy states of the System, to enable the
fulfilment of basic requirements of uneven states in the anarchistic System.
The moment in 1939, the anarchistic System reached the critical connectivity
threshold, it produced infinite amounts of free energy (tensions), collapsed,
and experienced a dual-phase transition.
098 The life spans of relatively stable periods and systemic wars of successive cycles
accelerated with the same rate, consistent with the assumption that population
growth determined the accelerating pace of life of the System.
Key words

Cycle, Life span, Acceleration, Synchronization.

During the 1495-1945 period the anarchistic System produced a finite-time
singularity dynamic accompanied by four accelerating cycles. Each cycle
typically consists of a relatively stable period, followed by a systemic war (a
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critical period). During the unfolding of the finite-time singularity dynamic
the life span of successive cycles became shorter at an accelerating rate.
Analysis shows that the life span of relatively stable periods and systemic
wars of the first three cycles of the actual finite-time singularity dynamic
accelerated with about a similar rate.
However, I assume that the life span of the first relatively stable period
(1495-1618) is actually estimated too short: I assume that the first relatively
stable period – in other words the finite-time singularity – started at an earlier
time, as I explain in more detail in part II.
I also I assume, that the life span of the second relatively stable period
was extended as a consequence of the abnormal non-systemic war dynamics
during the first exceptional period (1657-1763), see also part II.
If the life spans of the first second relatively stable periods are corrected,
the life span of relatively stable periods and systemic wars of the first three
cycles of the adjusted finite-time singularity dynamic accelerated with
exactly the same rate.
I applied an correction of 15 years to the life span of the first relatively
stable period of the first cycle (start 1480 instead of 1495, the life span is
extended from 153 to 168 years) and a correction to the life span of the second
relatively stable period of 13 years (assuming the non-systemic war dynamics
were not distorted during the first exceptional period, see also part II).
I assume that the connectivity of the System determines its pace of life;
population growth determines the System’s acceleration, of relatively stables
as well as systemic wars.
The fact that both ‘components’ (relatively stable periods and systemic
wars) of successive cycles accelerated at the same rate is consistent with
the assumption that the (growing) connectivity of the System determined
its (increasing) pace of life.
Life spans of cycles, relatively stable periods and systemic wars
First finite-time singularity dynamic (1495-1945)

Cycle

Relatively stable period

Systemic war

Start

End

LS

Start

End

LS

Start

End

LS

1

1495

1648

153

1495

1618

123

1618

1648

30

2

1648

1815

167

1648

1792

144

1792

1815

23

3

1815

1918

103

1815

1914

99

1914

1918

4

4

1918

1945

27

1918

1939

21

1939

1945

6

Table 71

This table shows the Start- and end-dates, and the duration of the cycles, relatively
stable periods, and systemic wars of the first finite-time singularity dynamic (1495-1945).
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Corrected (‘theoretical’) Life spans of cycles, relatively stable periods and systemic wars
First finite-time singularity dynamic

Cycle

Relatively stable period

Systemic war

1

168

138

30

2

154

130

23

3

103

99

4

4

22,5

20

2,5

Table 72

160

This table shows the ‘corrected’ life spans of the cycles, relatively stable periods and
systemic wars of the first finite-time singularity dynamic.

Life spans of relatively stable periods and
systemic wars of the first finite-time singularity
dynamic (1495-1945)
y = –17.75x2 + 50.25x + 104.2
R² = 0.996

140
120

y = –24.75x2 + 88.65x + 60.75
R² = 0.993

100
80
60

y = –6x2 + 11x + 25
R² = 1

40
20
0

0

1

2

3

4

5

Figure 84
In this figure the life spans are shown of the
actual relatively stable periods (international
orders) in grey, of the theoretical (corrected)
relatively stable periods (international orders)
in blue, and of the first three systemic wars
of the first finite-time singularity dynamic
(actual), in orange; the fourth systemic war is
excluded from this analysis because of a significant ‘distortion’ that can be attributed to the
globalization effect. The correlation coefficient
of the life spans of the first three relatively
stable periods (actual) and of the first three
systemic wars (actual) is 0.73, and the correlation coefficient of the first three relatively
stable periods (theoretical) and of the first
three systemic wars (actual) is 1.00.

I disregarded in these calculations the life span of the fourth cycle: the trend
line of the actual and theoretical life spans of the first three systemic wars
suggest that the life-span of the fourth systemic war should be –27 years, if
consistency is assumed. This does not make much sense.
I assume that this effect is indicative for the obsolescence of the anarchistic System, and its (unavoidable) collapse in 1939.
099 Tensions that ‘accompany’ interactions in anarchistic systems, can be
understood as ‘transaction costs’ that are and must be (eventually) released.
Key words

Interactions, Connectivity, Anarchy, Transaction costs.

This study shows, that over time – during the unfolding of the first finite-time
singularity dynamic accompanied by four accelerating cycles (1495-1945) –
states and their populations became increasingly dependent on each other
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for the fulfillment of their basic requirements, and their survival. However,
as a consequence of the intrinsic incompatibility between (increasing) connectivity and security in anarchistic systems, at the same time the System
produced accelerating amounts of free energy (tensions).
(Increasing) economies of scale and scope that are developed and leveraged
through interactions between states (populations), are counterbalanced by
increasing levels of tensions (free energy) that accompany these interactions. Each interaction (connection) in anarchistic systems comes with a
transaction cost in the form of tensions. Transaction costs (in this context)
are costs for interactions between states (populations) in the anarchistic
System: costs for participating in an anarchistic system.
Transaction costs are ‘social’ in nature, and also apply to states and populations that are not directly involved in interactions.
(Accumulated) transaction costs are (eventually) released through wars.
100 Connectivity is the selection force of the anarchistic System.
Key words

Anarchistic System, Units, States, Connectivity, War, Selection, Survival of
the fittest.

In 1495 the System started as a collection of divers units, with different
organizational structures, capabilities and attributes. As a consequence
of connectivity growth – the control parameter (driver) of the System – the
anarchistic System produced free energy (tensions), that was periodically
put to work to comply with the second law of thermodynamics, and units
had to ‘adapt’ to, to ensure their survival.
Inadequate responses to these conditions (the production and use of
tensions by wars) negatively affected the unit’s ability to fulfill its basic
requirements, including its security, and its survival changes.
Connectivity worked – and still works – as a selection force. The fittest
organizational structure, the structure best adapted to increasingly higher
tension levels, and increasingly intense systemic wars, survived. This structure happened to be the state, because of the attributes it developed over
time, including: central control over a specific area and its population(s), in
which the application of force was monopolized, and its ability to mobilize
its society for war and deploy increasing amounts of destructive energy.
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5 CRITICALITY, SELF-ORGANIZED CRITICALITY AND ‘AT THE
EDGE OF CHAOS’
101 Criticality is a prerequisite for the implementation of upgraded orders in the
System.
Key words

Upgraded orders, Criticality, Systemic war, Second law of thermodynamics, Lower
energy state.

A critical system – a critical point – typically has a correlation length that
spans the system (the correlation length is one); a correlation length of one
enables system-wide communication, coordination and planning; a critical
system is highly susceptible for perturbations.
Only if the anarchistic System is critical – as happened four times during
the unfolding of the finite-time singularity dynamic – the System has the
appropriate properties that allow for the collective design and implementation of upgraded orders.
Systemic wars are manifestations of criticality of the anarchistic System.
The finite-time singularity dynamic (1495-1945) was accompanied by four
accelerating cycles. Each cycle typically consisted of a relatively stable period,
followed by a systemic war (critical condition). During relatively stable periods the System produces non-systemic - ‘localized ‘- wars. The sizes of these
wars (as well as their frequencies) are determined by the connectivity of the
network of issues and states; the connectivity of this network continuously
increases. At a certain point during the life cycle of relatively stable periods
(international orders), the increasing connectivity of states in the network
of issues and states, cause these states to become more stable, and the sizes
of non-systemic wars as a consequence decrease.
However, the production of free energy (tensions) still continuous at an
accelerating rate, and instead of being released, the free energy (tensions)
that is produced during high-connectivity regimes, crystallizes in underlying vulnerable issue clusters; clusters of issues that are one step from being
activated to war.
During high-connectivity regimes – when these dynamics typically
develop – the System builds up free energy release deficits, that are eventually released when the underlying vulnerable issue clusters connect and
percolate the System; at that point, the System becomes critical and produces
a systemic war.
The function of systemic wars is to re-establish order – to implement
upgraded orders – that allow for a lower energy state of the System, as
demanded by the second law of thermodynamics. As explained, the typical
properties of a critical condition (during systemic wars), ensure that upgraded
orders can be implemented at a system-wide scale.
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102 At least two degrees of freedom – chaotic non-systemic war dynamics – are
required for the System to achieve a critical condition.
Key words

Chaotic non-systemic war dynamics, Degrees of freedom, Criticality, Highconnectivity regime, Free energy release deficit, Energy storage, Crystallization,
Charging, Second law of thermodynamics.

The dynamics and mechanisms discussed in this study also suggest that,
for the System to become critical, chaotic conditions with more than two
degrees of freedom are required. The moment during the second relatively
stable period (the second international order, 1648-1792) the System resumed
chaotic non-systemic war dynamics (1763), the connectivity of the issue
network could increase again, and the second relatively stable period could
reach its tipping point; this happened in 1774. From 1774 onwards – until
the System became critical and produced the second systemic war (the
French Revolutionary and Napoleonic Wars, 1792-1815) – the System was in
a high-connectivity regime, when typically, states become more stable as
a consequence of the increasing connectivity of the network of issues and
states in the System they are an integral part of. During high-connectivity
regimes free energy (tensions) is increasingly inhibited from being released
through systemic wars; this is the connectivity/local stability-effect.
Instead of being released, during high connectivity regimes free energy
(tensions) crystallize in underlying vulnerable issue clusters with fractal
structures, that eventually percolate the System and cause the System to
become critical and produce a systemic war. During high-connectivity
regimes the System becomes charged – primed – through the free energy
release deficit it builds up; the underlying vulnerable issues clusters constitute this deficit through the increasing levels of free energy it contains.
The energy will – as explained – eventually be released at a system-wide
scale (enabled by the critical condition of the System), and be put to work
(through systemic war) to design and implement an upgraded order that
enables a lower energy state of the System, consistent with the demands of
the second law of thermodynamics.
This effect – the charging of the System – could not be accomplished when
interactions between states were unrestrained (n = 2); the System could not
reach the high-connectivity regime.
103 The ability of the System to become critical determines its evolvability and
sustained survival.
Key words

Criticality, Evolvability, Basic requirements.

Criticality fulfills a vital function for the System; only in case of (periodic)
criticality can the System upgrade its orders, consistent with the demands
of the second law of thermodynamics. The ability of the System to become

248 |



CHAPTER 5

statement 104

critical determines its evolvability. Evolvability refers to the System’s capacity
for adaptive evolution: its ability to adapt timely to the increased connectivity
of the System and higher levels of free energy (tensions), by implementing
upgraded orders through systemic wars. Evolvability determines the sustained ability of the System, given the changing connectivity conditions of
the System and its consequences, to maintain its performance. The performance of the System determines the System’s ability to ensure the balanced
fulfillment of basic requirements by uneven states in the anarchistic System.
Criticality is about evolvability, and evolvability is about sustained survival
of states.
104 The System does not qualify as a SOC-system.
Key words

SOC, Critical point, attractor, Steady state, Second law of thermodynamics.

This research shows that, at first sight, the System comes close to qualifying
as an SOC system. However, closer inspection reveals that the System lacks
the most fundamental component for qualification. Although the System
reached a critical point four times, a critical point is not the attractor of the
System. The System does not reach a stationary state at the critical point.
Criticality of the System implies systemic war, and vice versa. As
I explained, such a critical condition is practically not achievable or desirable; it requires the constant input of destructive energy, unavoidably leading
to destruction of the System. Systemic wars (criticality) are ‘used’ by the
System to create new order, by putting free energy to work consistent with
the requirements of the second law of thermodynamics.
Systemic wars constitute a paradox: they create order, through destruction. During systemic wars issues and tensions are destroyed to enable the
design and implementation of upgraded orders that allow for the balanced
fulfillment of basic requirements by uneven states in an anarchistic System.
The war dynamics of the System and their properties suggest that the System belongs to the category of ‘slowly driven interaction-dominated threshold
systems’ with the caveat that the System is increasingly ‘faster driven’ as a
consequence of the increased pace of life of the System; a property that can
be attributed to the increasing connectivity of the System. In the case of the
System, relatively calm and stable periods are punctuated by systemic wars.
During these relatively stable periods in between successive systemic wars,
only gradual development of the System takes place. During systemic wars,
however, the System undergoes significant change: Through systemic wars
(consistent with the second law of thermodynamics) upgraded (international)
orders are implemented that allow for a new period of relative stability and
growth. The driving force of the System is its connectivity,
Various factors belonging to the deterministic and the contingent domain
contribute to a threshold effect: forces that try to maintain the status quo,
the inertia of the system caused by interests that try to prevent war from
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breaking out, a network-effect that creates local stability, the requirement
to fulfill basic requirements other than security, rules of the System (‘international law’) that try to avoid conflict between states, etc. Typically, for
slowly driven interaction-dominated threshold systems, the release events
occur on a significantly faster timescale than the slow-driving build up that
issues and tensions cause. This is also the case for the System. Systemic wars
constitute the release events of the System, and their life span is significantly
shorter than that of preceding relatively stable periods.
105 Although the System self-organizes to criticality, criticality is not the attractor of
the System; the System does not qualify as a SOC-system.
Key words

Criticality, Attractor, Intrinsic incompatibility, Free energy, Acceleration, SOC.

A multitude of interactions between states in the System produced a self-organized (emergent) finite-time singularity dynamic accompanied by four
accelerating cycles (1495-1945). The singularity dynamic determined and
shaped the dynamics and development of the System towards the dedicated
non-anarchistic hierarchies that were eventually implemented in the core
of the System (Europe) through a phase transition (the fourth systemic war,
the Second World War, 1939-1945); the phase transition was ‘triggered’ - had
become necessary - when the System in 1939 reached the critical connectivity threshold.
‘Self-organized’ refers to the property of these dynamics that permits
structures and accompanying dynamics to emerge spontaneously without
any human control or design. During the 1495-1945 period, the singularity
dynamic produced four accelerating cycles; each cycle consisting of a relatively stable period followed by a critical point (systemic war); the System
– in other words – became four times critical during the 1495-1945 period.
During criticality the System put free energy to use through systemic
wars, that had been building up during preceding relatively stable periods;
this energy was put to work to implement upgraded orders that allowed for
lower free energy state of the System; a lower energy state of the System is
equivalent with a relatively stable period that allows states and the System
to further grow and develop.
The intrinsic incompatibility between increasing connectivity and security in anarchistic systems produced the energy that powered the singularity
dynamic; connectivity growth was the driver of the singularity dynamic.
Self-organized critical (SOC) systems are systems that self-organize
towards criticality, and then find a steady state at the critical point. Certain
systems are self-organized critical systems because at the critical point
they optimize their performance by making use of critical phenomena like
infinite susceptibility and correlation length spanning the system, which
enables system-wide communication, coordination, and planning. Certain
processes in the brain, for example, are probably SOC (10).
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Although the System has certain similarities with SOC-systems, the
System does not reach a steady state at the critical point, in a state of systemic war; the critical point of the System is, in other words, not its attractor. Criticality is used by the System to re-establish order, using certain
critical phenomena. A correlation length of one at criticality is one such
useful property; it enables system-wide communication, coordination, and
planning, necessary for the design and implementation of a new updated
system-wide order.
The nature of criticality – of systemic wars – in the System manifested is
necessarily destructive. The implementation of upgraded orders requires
the destruction of the preceding increasingly dysfunctional order, that was
increasingly hindered by unresolved issues and tensions (that had accumulated in underlying vulnerable issue clusters and a free energy release
deficit). The design and implementation of upgraded orders also involves
the deployment of destructive energy to ensure that states in the System
submit to the demands of more powerful states.
During criticality, free energy (tensions) is put to work, through the deployment of destructive energy. The deployment of this destructive energy and
the transformation of tensions into destructive energy disrupt the ability
of states to fulfill other basic requirements and pose a risk to their internal
balance. Because of the destructive nature of systemic wars, their disruptive
effects, and the huge amount of resources these wars require, criticality can
only be endured for a short duration.
Contrary to other SOC-systems, criticality of the System is not a functional steady state condition. During criticality the System must re-order,
because it cannot ensure the balanced fulfillment of basic requirements of
uneven states in the System, and states themselves are forced to redirect
resources and priorities to the production, mobilization, and deployment
of destructive energy, thus risking internal imbalance.
The System and states need criticality – and relatively stable periods – to
ensure evolvability and continued performance of the anarchistic System.
106 At a critical point the susceptibility of the System is infinite.
Key words

Critical point, Susceptibility, Correlation length of one, Properties.

Susceptibility of systems to perturbations at criticality, like events, and incidents in case of the System, is ‘infinite’; this phenomenon is closely related to
the correlation length (a correlation length of one) that spans the System at
that point. A correlation length of one enables system-wide communication,
coordination, and planning.
A perturbation, for example an incident in the System at a particular
‘location’ in the System, is immediately communicated with the rest of the
System. When the correlation length spans the System, properties of the
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System render ‘local’ meaningless; the System responds as a system, and
cause and effect become unconnected and often disproportional.
Such system properties, including infinite susceptibility and the ability
for system-wide communication, coordination, and planning at criticality,
also explain the response of the System to the assassination of Archduke
Franz Ferdinand in June 1914 in Sarajevo.
The underlying vulnerable issue cluster that had been building up preceding this incident, had by then percolated the System; causing the System
to become critical and infinitely susceptible to incidents. At that point a
response could not be restrained because ‘local’ had lost its meaning; the
System responded to this relatively minor incident as a fully connected
system with a systemic war. From the perspective of the second law of
thermodynamics, this response was predictable.
Historians and social scientists (18) who are not aware of the deterministic characteristics of the System have tried to comprehend and make
sense out of the apparently disproportionate reaction of the First World
War: Historians have tried to connect effects and responses of states, that
cannot be connected.
107 The level of susceptibility of the System developed very regularly and predictably
during the unfolding of the finite -time singularity dynamic accompanied by four 
accelerating cycles (1495-1945). Only during the exceptional period (1657-1763)
was there a distortion.
Key words

Level of susceptibility, Life cycle.

Susceptibility of the System during successive cycles of the singularity
dynamic – except for a distortion caused by the first exceptional period
(1657-1763) during the life cycle of the second relatively stable period (16481792) – developed as follows; three phases during relatively stable periods
(international orders) can be distinguished:
1 Increasing susceptibility
During low-connectivity regimes of relatively stable periods following systemic wars, the susceptibility of the System for perturbations (incidents and
events) increased until the tipping point of the relatively period was reached.
2 Decreasing susceptibility
During high-connectivity regimes of relatively stable periods, susceptibility
of the System for perturbations decreased to almost zero, shortly before the
underlying vulnerable issue cluster percolated the System and produced a
critical condition (systemic war).
3 Infinite susceptibility
Susceptibility of the System became infinite at criticality, that is, during
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systemic wars. In the case of criticality, responses of the System became
system-wide, and issues and (‘local’) wars very fast became connected and
‘transformed’ into systemic cooperative phenomena.
During the first exceptional period (1657-1763) this sequence was distorted.
During the first exceptional period the number of degrees of freedom (n) of the
System was temporarily reduced to two (n = 2), resulting in periodic instead
of chaotic non-systemic war dynamics; as a consequence, the non-systemic
war dynamics became temporarily hyper-excited.
108 The ‘At the edge of chaos’ concept proposed by Kauffman, does not apply to the
System.
Key words

At the edge of chaos, Framework, SOC.

Kauffman et al. suggest that certain systems optimize their evolvability at
the edge of chaos. ‘At the edge of chaos’ refers to a critical condition between
a condition of order and complete chaos (36). The mechanisms and logic
Kauffman proposes in his study ‘The Origins of Order, Self-organization and
Selection in Evolution’ are to a high degree similar to the concept of self-organized criticality (SOC), as proposed by Bak et al. (3), (4), (5).
In case SOC applies to a system, the system ‘self-organizes’ towards a
critical condition, and eventually ‘finds’ a steady state at the critical point. A
critical point typically is the attractor of SOC-systems. SOC-theorists argue
that certain functions of SOC-systems – including their evolvability – are
optimized at critical points, because system-wide communication, coordination and planning are then enabled.
The development of the finite-time singularity dynamic and the System
show that SOC and the concept of ‘at the edge of chaos’ do not apply to the
System, and that the System instead achieved optimal performance and
evolvability through self-organized oscillations between subcriticality (relatively stable periods that allowed for the fulfillment of basic requirements
by states and their populations, and charging of the System) and criticality,
when the System put free energy to work that had accumulated in the System,
to implement upgraded orders that allowed for a lower energy state of the
System. The nature of criticality of the System, implying systemic war and
massive destruction, also does not allow this condition to be the attractor
– steady state – of the System.
109 Criticality ensures efficient destruction of issues and tensions and a fast and
efficient design and implementation process of upgraded orders.
Key words

Criticality, Upgraded orders, Destruction, Design, Implementation.

During the unfolding of the finite-time singularity accompanied by four
accelerating cycles (1495-1945), the anarchistic System experienced critical-
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ity at an accelerating rate four times. In the contingent domain, criticality
produced systemic wars. During systemic wars, free energy, which manifests
itself as tensions and destructive energy in the contingent domain, was put
to work to establish upgraded orders that allowed for a lower energy state
of the System, consistent with the second law of thermodynamics. Periodic
criticality was (and still is) a necessary precondition for timely adaptation
of the System to changed circumstances.
Criticality is accompanied by critical phenomena, including a correlation
length of the System at criticality of one, allowing for system-wide communication, coordination, and planning. Criticality is a prerequisite for the ability
of the System to collectively design and implement viable worldwide orders.
To accomplish the implementation of a viable upgraded worldwide order,
a systemic war must accomplish the following objectives:
1 Destruction of issues and tensions that increasingly hinder the fulfillment
of basic requirements of states during relatively stable periods. I also refer
to this as ‘unfreezing’.
2 Design of upgraded orders that represent the actual balance of power and
interests of states that make up the System (‘change’).
3 Implementation of upgraded orders, which I call ‘freezing’.
I consider the remarkably regular and consistent development and unfolding
of the finite-time singularity dynamic accompanied by four accelerating
cycles proof of the optimality of its dynamics and of its components, including systemic wars. As explained in this study, the start time, duration, and
intensity of successive systemic wars (for example) developed very regularly
and followed precise mathematical equations.
The abnormal non-systemic war dynamics during the exceptional period
(1657-1763) also provide insights into the function and workings of the singularity dynamic, and confirm the singularity’s optimality under normal
default conditions.
110 The System does not optimize its functions ‘at the edge of chaos’ as observed
in certain categories of systems by Bak et al. and Kauffman, but by oscillating
between subcriticality and criticality through a finite-time singularity
accompanied by four accelerating oscillations.
Key words

Edge of chaos, Optimization, SOC.

The frameworks that Kauffman (‘at the edge of chaos’) and Bak (self-organized
criticality, SOC) propose are similar in principle; both frameworks assume
that certain systems find a steady state at criticality because certain functions of these systems are optimized at critical points. Examples are energy
redistribution in avalanche dynamics of sand piles (3), (4), (5) information
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processing in case of the brain (10), and evolvability in parallel processing
systems (36).
The System, however, did not – and cannot – find a steady state ‘at the
edge of chaos’ and does not qualify as a SOC-system. Unlike certain other
systems, the System cannot stabilize at criticality because of the function and
nature of criticality in the System. A steady state of the System at a critical
point, apart from the fact that it does not make sense from a functional perspective, would imply the (self-)destruction of states and their populations,
that make up the System.
The critical point of the System is also not situated between order and
chaos, as Kauffman suggests. Critical points of the System – that is systemic
wars – are ‘situated’ between two successive relatively stable periods that
(normally) produce chaotic non-systemic war dynamics.
It would be confusing to use Kauffman’s framework as a reference.
Relatively stable periods in the System qualify as ordered states, however,
during these ordered states the System typically produces chaotic non-systemic war dynamics (except for the exceptional period, 1657-1763). Contrary
to the systems Kauffman envisions, chaotic non-systemic war dynamics in
the System during relatively stable (ordered) periods were highly functional
and essential for the System to reach a critical condition, that allowed for
further ‘evolution’. Furthermore, this study shows that without chaotic
non-systemic war dynamics, the System cannot produce percolating vulnerable issue clusters with fractal structures, and cannot become critical
and implement upgraded orders.
111 The long-term war dynamics of the System (1495–1945) display ‘punctuated 
equilibrium’ dynamics.
Key words

Anarchistic System, Finite-time singularity dynamic, Cycles, Relatively stable
periods, Systemic war, Innovations.

During the life span of the System (1495-1945) relatively long stable periods
were periodically (four times, at an accelerating rate) punctuated by relatively
short systemic wars (critical periods). During relatively stable periods the
System produced non-systemic wars that did not impact on the organization
(the international order) of the System; fundamental change of the System
(its order) was accomplished by relatively short systemic events.
Below table shows what organizational innovations (i.e., changes) were
introduced through the four systemic wars that can be distinguished.
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Innovation through systemic wars 1495-1945

Table 73

Systemic War

Period

‘Innovation’

1

Thirty Years’ War

1618-1648

Sovereignty principle, legitimation of states:
Rules

2

French Revolutionary and 1792-1815
Napoleonic Wars

Concert of Europe: Coordination mechanism

3

The First World War

1914-1918

League of Nations: Coordination mechanism,
rules that restrict behavior

4

The Second World War

1939-1945

Implementation of two dedicated non-anarchistic
hierarchies in Europe, and a first global order

This table shows the ‘innovations’ that were implemented through successive systemic
wars, during the unfolding of the first finite-time singularity dynamic, accompanied by
four accelerating cycles (1495-1945).

112 This study shows, that the anarchistic System comes close to qualifying as
an SOC-system. However, closer inspection reveals that the System lacks the
most fundamental component for qualification: Although the System reached
a critical point four times, a critical point is not the attractor of the anarchistic
System; the System does not reach a stationary state at the critical point.
Key words

SOC, Critical point, Attractor, Periodic upgrades, Population growth, Powering of
the Singularity dynamic.

However, criticality of the anarchistic System is periodically unavoidable
– and necessary – for the anarchistic System to upgrade its order, to allow
for a lower energy state of the System, and a new relative stability period.
Periodic criticality ensures the balanced fulfillment of basic requirements
of uneven states in the anarchistic System, and further population growth.
Population growth is required for the anarchistic System to produce enough
free energy (tensions) to ensure the further development and unfolding of
the Singularity dynamic.
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6 ROBUSTNESS, FRAGILITY AND (STRUCTURAL) STABILITY
113 During the unfolding of the first finite-time singularity dynamic (1495-1945), the
anarchistic System became increasingly unstable.
Key words

Singularity dynamic, Oscillations, Cycles, Acceleration, Unstable, Damping
oscillation.

The unfolding of the first finite-time singularity (1495-1945) shows that the
anarchistic System became increasingly unstable over time; oscillations
were produced at an accelerating rate and with an accelerating strength.
The strength (amplitude) of oscillations (cycles) of the singularity dynamic
concern the severities of systemic wars. Severity is defined as the number
of battle-connected deaths of military personnel of Great Powers that are
involved (38). I consider the severity of wars (in terms of BCD) a measure
for the amount of destructive energy (weapons, violence) that is deployed.
As Sterman explains, it is possible to make a distinction between locally
stable and locally unstable equilibriums (69).
1 Locally stable equilibriums
In case of a locally stable equilibrium, “perturbations will cause the system
to oscillate, but it will eventually return to the same equilibrium”. Such
oscillations qualify as damping oscillations; in case of damping oscillations,
oscillations die out over time. The equilibrium of a damped oscillator is said
to be locally stable. The war dynamics during the first international order
(1495-1618) - the first relatively stable period of the first cycle of the singularity
dynamic - behave as a damping oscillator, see also part I.
2 Locally unstable equilibriums
“While many oscillatory systems are damped, the equilibriums of other
systems are locally unstable, meaning that small disturbances tend to move
the system farther away from the equilibrium point” (69). The System during
the 1495-1945 period obviously does not qualify as a damped oscillator:
Because the equilibrium of the System is unstable, the oscillations (cycles)
of the anarchistic System accelerated during the unfolding of the finite-time
singularity dynamic: the frequency as well as the amplitudes of successive
oscillations accelerated, until the System’s collapse in 1939.
However, “while an equilibrium may be locally unstable, any real system must be globally stable.” “Global stability means the trajectories of the
system do not diverge to infinity: the trajectories are bounded because the
positive feedbacks leading to the accelerating flight from the balance point
must ultimately be limited by various negative loops”, as is ultimately also
the case for the System. Finite-size effects ultimately limited the ‘escalating’
dynamics of the System.
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114 Increasing robustness and increasing fragility of the anarchistic System are two
sides of the same coin.
Key words

Singularity dynamic, Second law of thermodynamics, Intrinsic incompatibility,
Connectivity growth, Critical connectivity threshold, Collapse, Robustness, Nonsystemic wars, Fragility, Systemic wars, Dual-phase transition.

Robustness and fragility are closely related, interacting properties of the
anarchistic System; in fact, two sides of the same coin: increasing robustness
goes hand in hand with increasing fragility.
During the period 1495–1945, a finite-time singularity accompanied by
four accelerating cycles determined the war dynamics of the anarchistic
System, and ultimately produced a dual-phase transition in 1939, when the
anarchistic System reached the critical connectivity threshold and collapsed
as a consequence. The dual-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 at a global scale of the System.
The four accelerating cycles that accompanied the finite-time singularity
dynamic exhibit remarkable regularities and consistencies in their dynamics
and development.
Typically, a cycle consists of a relatively stable period (international order),
followed by a systemic war. During relatively stable periods of cycles the
anarchistic System produces non-systemic wars.
When cycles are used as the unit of analysis, it can be observed that the
absolute number of non-systemic wars during successive relatively stable
periods (eight expansion wars excluded), the non-systemic war frequency
of successive cycles, and the status dynamics of the System all decreased
linearly over time, until a value of (nearly) zero was reached during fourth
relatively stable period (1918-1939) of the singularity dynamic (1495-1945).
I define ‘robustness’ of the System as its ability to ‘absorb’ perturbations
(incidents and events) without producing non-systemic wars. I consider the
absolute number of non-systemic wars and the non-systemic war frequency
during cycles measures for the Systems robustness. This implies that during
the period 1495–1945 (the life span of the finite time singularity dynamic), the
robustness of the System increased linearly and became absolute when the
connectivity of the System reached a critical threshold in 1939. The increasing robustness of the System can be attributed to its increasing connectivity:
increased connectivity elevates the local stability of the System. The fact that
the robustness became absolute in 1939 meant that the System had become
insensitive to perturbations, and triggers (incidents) immediately encountered
stable states in the network, prohibiting further propagation. At that point,
the anarchistic System had become ‘disabled’ to release free energy through
non-systemic wars, while simultaneously producing infinite levels of free energy.
This condition of the anarchistic System – absolute robustness, in combination with the production of infinite amounts of free energy (tensions) –
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caused a fundamental problem: Free energy could now only be released and
put to work through systemic war; the increased robustness of the System (a
decreases in the number of non-systemic wars) came – so to say – at a price.
Fragility concerns another – closely related – property of the anarchistic
System. Fragility concerns the ability of the System to maintain itself within
a certain stability domain. International orders are, in systems terminology,
stability domains. The life span of successive international orders (relatively
stable periods) is a measure for the fragility of the System. The singularity
dynamic produced free energy, and as a consequence cycles, at an accelerating frequency. This frequency of cycles became ‘infinite’ when in 1939 the
finite-time singularity dynamic reached the critical connectivity threshold
(and the singularity occurred). This also implies that the fragility of the
System at that point reached infinity, resulting in its collapse.
Development of the actual robustness and fragility of
successive international orders (1495-1945)

Rel. Stable period / int. Order

Table 74

160

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).

Figure 85
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 (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)
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Development of the theoretical robustness and fragility of
successive international orders (1495-1945)

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

99

17

0.17

4

NA

20

1

0.05

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

Table 75

160

This table shows the indicators for the theoretical robustness (number of non-systemic
wars (orange) and war frequency (grey, x 100) of international orders; eight expansion wars
excluded) and for the fragility (blue) of successive orders (life span) of the first finite time
singularity dynamic accompanied by four accelerating cycles. NA means ‘not applicable’.

Figure 86
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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Connectivity growth caused the accelerating frequency of the cycles composing the singularity dynamic. The increasing robustness and fragility
of the System are also both caused by greater connectivity of the System.
Robustness is about non-systemic wars, fragility is about systemic wars.
As I already explained, while the System became more robust, the System
at the same time also produced (because of a simultaneous intensification
of the incompatibility between increasing connectivity and security) more
issues and tensions (free energy), the System had to deal with. The increasing
and ultimately ‘infinite’ robustness of the System impacted on the energy
transfers of the System.
According to the principle that free energy will be put to work, the
increasing amounts of free energy (tensions and destructive energy) the
System produced – but that were increasingly ‘suppressed’ by the increasing
robustness of the System – had to be released through systemic wars instead.
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This effect, a necessary redistribution of (increasing levels of) energy to
systemic releases (systemic wars), pushed the free energy that was released
during systemic wars higher while simultaneously contributing to the
acceleration of the frequency of these systemic wars. Exactly at the critical
connectivity threshold, the dynamics and certain properties of the System
became irreconcilable. While the robustness of the System was absolute
at that point, preventing the System from producing non-systemic wars,
the fragility of the System reached infinity at the same time, implying the
emergence of systemic wars at an infinite rate. Collapse of the anarchistic
System and a phase transition became unavoidable as a consequence. The
System obeyed the principle of least free energy (deterministic domain),
and produced a ‘new’ viable non-anarchistic order that was, contrary to its
anarchistic predecessor, compatible with the level of connectivity that the
System had reached.
115 Robustness, fragility and structural stability are related properties of the System.
Key words

Structural stability, Robustness, Fragility, Permanence of structures.

Besides the properties robustness and fragility of the System, it is possible to
distinguish the structural stability of the System. Structural stability refers
to the permanence of structures in the System. I define structural stability
as an absence of fluctuations in the status hierarchy and in the physical
distribution of units in the System.
Structural stability, as well as the robustness and fragility of the System,
are determined by the System’s connectivity. Increasing connectivity results
in increasing structural stability and increasing robustness, but also in
increasing fragility. Robustness and fragility are two sides of the same coin,
and in some respects each other’s mirror image. Robustness and structural
stability are also closely related properties. Increasing connectivity results
in increasing structural stability, in two respects: (1) increasing the ability of
the System to absorb perturbations and prevent energy releases from being
triggered and cascaded (robustness), and (2) increasing the ability of the
(international) order to maintain its organizational and physical structure.
116 The increasing permanence of the Great Power status hierarchy and of the
fractal size distribution of states in the System are indicative for the System’s 
structural stability.
Key words

Permanence, Great Power status hierarchy, Fractal structures, Size-distribution of
states, Structural stability, mechanisms.

Two indicators point to increasing stability of successive orders of the System:
the permanence of the Great Power status hierarchy of the System, and the
permanence and size distribution of states in the System.
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The number of Great Power status changes is indicative of the permanence, or organizational stability, of the Great Power status hierarchy of the
System. During the unfolding of the singularity dynamic (1495-1945), the
number of Great Power status changes of European states decreased linearly,
and stopped altogether during the fourth international order (1918-1939). The
organizational order became permanent and stable.
At the same time as Great Power status dynamics decreased, changes in
the size distribution of states in the core of the System, Europe, also came
to a halt. During the fourth international order (1918-1939), the size distribution of states became permanent and stable, and can be best described by a
power-law, pointing to optimized fractal structures of the System. Through
these fractal structures, free energy production (the production of tensions)
was minimized, and the distribution of destructive energy during systemic
wars was optimized. Both dynamics are closely related and coevolved.
Indicators and measures of structural stability of the anarchistic System

Order

Indicator

Measure

Organizational Permanence of the Great Great Power
Power status hierarchy
status dynamics

Physical
Table 76

Permanence and size
distribution of states

Mechanism
Coevolution of states and
successive international orders,
path dependence and lock-in,
the ‘powerful-become-morepowerful- effect’

Border changes, The second law of
and power-law fit thermodynamics

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

117 During the unfolding of the finite-time singularity dynamic accompanied by
four accelerating cycles (1495-1945) the Great Power status dynamicsdecreased
very regularly (linearly), indicative for the increasing structural stability of the
anarchistic System.
Key words

Great Power status dynamics, Structural Stability.

When the cycles of the finite-time singularity dynamic (1495-1945) are used
as ‘units’ of analysis, analysis shows that the Great Power status dynamics
of the System decreased linearly at system level, and about linear in the core
of the System (Europe).
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Membership of the Great Power System 1495-1975
Based on data Levy (38)

Table 77

State

Start

End

France

1495

-

England/Great Britain

1495

-

Austrian Hapsburg/Austria/Austria-Hungary

1495

1519

Austrian Hapsburg/Austria/Austria-Hungary

1556

1918

Spain

1495

1519

Spain

1556

1808

Ottoman Empire

1495

1699

United Hapsburg

1519

1556

The Netherlands

1609

1713

Sweden

1617

1721

Russia/Soviet Union

1721

-

Prussia/Germany/West Germany

1740

-

Italy

1861

1943

United States

1898

-

Japan

1905

1945

China

1949

-

Above table shows the membership of Great Powers in the System during the 1495-1945
period, based on data Levy (38).

In below table I specify the Great Power Status dynamics of the System during
each successive cycle of the finite-time singularity dynamic accompanied
by four accelerating cycles (1495-1945). A Great Power status change can be
either ‘plus’ (a state acquires Great Power status), or ‘minus’; a Great Power
loses its Great Power status. I Make a distinction between Great Power status
dynamics in the core of the anarchistic System (Europe) and in the non-core.
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Great Power status dynamics during successive cycles of the
first finite-time singularity dynamic (1495-1945)

Period
First international order

Core (Europe)

1495-1618

First systemic war
(Thirty Years’ War)

1618-1648

Second international order

1648-1792

Second systemic war
(Fr. Rev. and Nap. Wars)

1792-1815

Third international order

1815-1914

Plus

5

Minus

3

Non-core

Plus
Minus
Plus

2

Minus

3

Plus
Minus

1

Plus

1

2

Minus
Third systemic war
(First World War

1914-1918

Fourth international order

1918-1939

Fourth systemic war
Second World War)

1939-1945

Plus
Minus

1

Plus
Minus

Table 78

Plus
Minus

1

1

This table shows the Great Power status dynamics – ‘plus’ and ‘minus’ – during successive
cycles during of the finite-time singularity dynamic accompanied by four accelerating
cycles (1495-1945), for the core (Europe) and the non-core of the System.

The analysis shows that at system level (core plus non-core) the Great Power
status dynamics decreased linearly during the period (1495-1945); in the core
of the System (Europe) the decrease is about linear.
Great Power status dynamics during successive cycles of the first
finite-time singularity dynamic (1495-1945): consolidated

Table 79

Cycle

Period

Core (Europe)

Non-core

System (core plus non-core)

1

1495-1648

8

8

2

1648-1815

6

6

3

1815-1918

2

2

4

4

1918-1945

1

1

2

This table shows the Great Power status dynamics for each successive cycle, for the core
(Europe) of the System, and for the System itself (core plus non-core).

Great Power status dynamics
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Figure 87
This figure shows in a plot the linear decrease
in the Great Power status dynamics of the System, during the four cycles of the finite-time
singularity dynamics (1495-1945).
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Great Power status dynamics in the core of the
System (Europe) during successive cycles of the
first finite-time singularity dynamic (1495-1945)

Figure 88
This figure shows in a plot the about linear
decrease in the Great Power status dynamics in
the core of the of the System (Europe), during
the four cycles of the finite-time singularity
dynamics (1495-1945).
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The decrease in the Great Power status dynamics means that the ‘organizational permanence’, the Great Power status hierarchy – the structural
stability of the (core of the) System – eventual became absolute during the
period 1490-1945
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118 The robustness, fragility and the structural stability of the anarchistic System
increased very regular during the unfolding of the finite-time singularity dynamic
accompanied by four accelerating cycles (1495-1945), and became ‘absolute’ during
the lifespan of the fourth international order (fourth relatively stable period, 19181939), shortly before the anarchistic System’s collapse in 1939.
Key words

Singularity dynamic, Cycles, Robustness, Fragility, Structural stability,
Organizational permanence, Permanence of physical (state) structures,
Anarchistic end state, Critical connectivity threshold, Collapse.

The robustness, fragility and structural stability are related properties of the
anarchistic System, and these properties – not coincidentally – are related.
Regarding the structural stability of the anarchistic System it is possible
to distinguish two related components: an organizational component (the
Great Power status hierarchy, and accompanying dynamics) and a physical
component (the sizes and distribution of states in the System). I propose that
the connectivity of the System (a function of population size/growth) is the
‘driver’ of these three properties.
As a consequence of the (linearly) increasing robustness of successive
cycles of the anarchistic System, the anarchistic System was increasingly
impeded in releasing free energy (tensions) through non-systemic wars. The
development of the release ratio towards a ratio of one, is indicative for a
change in the energy release distribution of the System during the unfolding
of the finite-time singularity dynamic (1495-1945), and can be attributed to
the increasing robustness of the System. Increasing robustness, implies
increasing fragility of the anarchistic System: increasing robustness and
fragility are two sides of the same coin.
The increasing structural stability of the anarchistic System, means that
the Great Power hierarchy status hierarchy became permanent, not only from
an organizational perspective but also in a ‘physical’ sense. Because of the
increasing permanence of these structures, the anarchistic System became
increasingly ‘settled’, during its ‘crystallization’ towards its end state, and
as a consequence increasing levels of destructive energy had to be deployed
to make changes in these structures.
In 1939, the System simultaneously reached the critical connectivity
threshold and its anarchistic end state: at the same time when the anarchistic
System produced infinite amounts of free energy (tensions), this energy could
no longer be put to work to (further) upgrade the order of the anarchistic
System and ensure compliance with physical laws that apply to the System;
as a consequence, the anarchistic System collapsed.
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Conistency in the development of properties of
successive cycles of the actual finite-time
singularity dynamic (1495-1945)
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Figure 89
This figure shows the ‘converging’ and synchronized development of properties of the
anarchistic System during the unfolding of the
finite-time singularity dynamic accompanied
lifespan of
by four accelerating cycles (1495-1945): The
successive cycles
decrease in the lifespan of successive cycles (in
blue) is indicative for the increasing fragility of
GP-status dynamics x 10
the System; the decrease in the Great Power
status dynamics of successive cycles (in yellow,
number of wars
x 10) is indicative for the increasing structural
stability of the System; the decrease in the
war freqency
absolute number of non-systemic wars (in
x 100
orange, eight expansion wars excluded) during
successive cycles, and the decrease in the war
1
2
3
4
5
frequency of successive cycles (in grey, x 100)
Cycle
are indicative for the increasing robustness of
the anarchistic System. All properties became ‘absolute’ during the lifespan of the fourth
international order (1918-1939) shortly for the anarchistic System’s collapse in 1939.

The direction of the robustness, fragility and structural stability all point
to the unavoidable collapse of the anarchistic System, when the anarchistic
System reached the end of the lifespan of the fourth international order (the
fourth relatively stable period, 1918-1939).
119 The increasing structural stability (permanence) of the Great Power status
hierarchy contributed to the intensification of rivalries.
Key words

Structural stability, permanence, Great Power status hierarchy, Rivalries, Narrowing
of competition, Focus war fighting, Coevolution, States, International orders.

At the same time as the finite-time singularity dynamic produced free energy
(tensions) at an accelerating rate, Great Power status dynamics decreased
and the Great Power status hierarchy stabilized. Over time, a progressively
smaller number of Great Powers was responsible for the tensions the anarchistic System produced, and destructive energy that was (as a consequence)
deployed during increasingly intense systemic wars. The intensities between
rivalries intensified continuously during the unfolding of the finite-time
singularity dynamics (1495-1945).
The competition between Great Powers and states in the System, continuously ‘narrowed’ on to war-fighting (capabilities) of Great Powers; a
dynamic that also was determined and shaped by the finite-time singularity.
The coevolution of states and successive international orders through the
‘powerful-become-more-powerful’ effect, also contributed to the intensification of rivalries between Great Powers.
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120 Structural stability, robustness, and fragility are related and coevolving properties
of the anarchistic System, determined by the System’s connectivity.
Key words

Structural stability, Robustness, Fragility, Connectivity.

1 Structural stability
Structural stability refers to the permanence of the structures that developed
in the System during the unfolding of the singularity dynamic (1495-1945).
Over time, the structural stability of the System increased. I consider two
properties of the System – and how they developed over time – important
measures for its structural stability: (1) Great Power status dynamics (changes
in the Great Power status hierarchy of the anarchistic System), and (2) the
size distribution of states in the System, and how this distribution – the sizes
and forms of states – changed over time. Both organizational and geopolitical
structures are closely related and have become more permanent over time.
Shortly before in 1939 the critical connectivity threshold of the core
of the System was reached, the Great Power dynamics of the System had
stopped altogether, and the System had reached a permanent fractal size-distribution of states. More structural stability could not be achieved in the
anarchistic System. The linear decrease in Great Power status dynamics
during successive cycles of the finite-time singularity dynamic shows that
the organizational stability of the core of the System increased linearly
during the 1495-1945 period.
The level of structural stability of the System – of its successive orders –
determined how much destructive energy had to be deployed to accomplish
a change in its order. Increasing structural stability required increasing
levels of destructive energy to be deployed. Data analysis shows that a linear
increase in structural stability and robustness of the System went hand-inhand with an accelerated requirement for destructive energy to be deployed
during successive systemic wars.
2 Robustness
Robustness refers to the ability of the System to absorb perturbations.
I consider the number of non-systemic wars the System produced during
successive relatively stable periods as a measure of its robustness.
War data (38) shows that robustness of the anarchistic System increased
linearly over time. During the unfolding of the singularity dynamic (14951945), the number of non-systemic wars decreased linearly during successive
relatively stable periods (international orders). When the critical connectivity
threshold was reached in 1939, the robustness of the System had become
absolute (‘infinite’). At that point, the core of the System was unable to produce non-systemic wars. Increasing robustness of successive relatively stable
periods is an effect of the increasing connectivity of the System.
The increasing robustness of successive cycles means, that during successive cycles, the System was to an increasing extent obstructed to release free
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energy (tensions) through non-systemic wars. Furthermore, at the same time
as the System became more robust and unable to produce non-systemic wars
(non-systemic release events), the System produced accelerating amounts
of free energy (tensions) as a consequence of the intrinsic incompatibility
between (increasing) connectivity and security of the System.
Instead of being released through non-systemic wars, increasing amounts
of free energy (tensions) were – and had to be – released through systemic war.
These effects contributed to the acceleration in the frequency of successive systemic wars, and to an acceleration in the destructive energy that was
released during these wars.
3 Fragility
Fragility refers to the ability of the System to maintain itself within a certain
stability domain. The life span of relatively stable periods is a measure for
the fragility of the System. The accelerating frequency of cycles and systemic
wars shows that the fragility of the System increased at an accelerated rate
and became infinite when in 1939 the core of the System reached the critical
connectivity threshold.
Robustness and fragility are two coevolving properties that go hand-inhand; robustness and fragility are two sides of the same coin. The moment
the robustness of the System became absolute, its fragility reached infinity,
and the System collapsed as a consequence.
Below table shows the correlation coefficients of properties of successive
international orders (relatively stable periods).
Correlation matrix of properties of successive international
orders of cycles of the anarchistic System (1495-1945)

Lifespan of
international orders

Number of
wars

War
frequency

Structural stability
(GP-dynamics)

Lifespan of international orders
Number of wars

0.82

War frequency

0.76

0.99

Structural stability (GP-dynamics)

0.79

0.98

Table 80

0.96

This table is shows the correlations between properties of successive cycles (international orders) of the anarchistic System during the 1495-1945 period. The number of wars
concerns non-systemic wars during relatively stable periods (international orders), eight
expansion wars excluded.
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121 During the unfolding of the finite-time singularity accompanied by four 
accelerating cycles (1495-1945, the System became more robust and fragile
at the same time; robustness and fragility are related properties and both are
determined by the connectivity of the System.
Key words

Singularity dynamic, Robust, Fragile, Connectivity.

Robustness of the System refers to its ability to absorb perturbing incidents
or events without producing energy releases (wars). Robustness is a function
of the connectivity of the System; connectivity produces local stabilities.
The numbers of non-systemic wars that are produced during successive
relatively stable periods of international order are measures of the System’s
robustness. As the figure below shows, the number of non-systemic wars
during successive relatively stable periods decreased linearly, implying a
linear increase in the robustness of the anarchistic System.
Increasing robustness of the System came however at a price; increasing
robustness of the System negatively affected the ability of the System to
release free energy through non-systemic wars, while at the same time, due
to the increasing incompatibility of connectivity and security in anarchistic System, the System produced increasing amounts of free energy. As a
consequence of these developments the increasing amounts of free energy
the anarchistic System produced only were – and could be – released during
systemic wars, that were produced at an accelerating rate.
The decreasing life spans of successive relatively stable periods (international) orders is indicative for the increasing fragility of the anarchistic
System. When the System in 1939 ultimately became ‘infinitely’ robust, it
also had become infinitely fragile at the same time: robustness and fragility
are closely related and coevolving properties. Connectivity of the System is
the driver of both properties.
122 During the 1495-1945 period, a – what I call – ‘powerful-become-morepowerful effect’ contributed to the shaping and increasing structural stability
of the organizational structure (status hierarchy) of the core of the System
(Europe), as well as to the increasing permanence (structural stability) of the
‘physical’ structure (size distribution of states) of the core of the System: the
organizational and physical structures of the System coevolved.
Key words

Powerful-become-more-powerful effect, Organizational stability, Physical
stability, Brittleness, Collapse.

The powerful-become-more-powerful effect can be explained as follows: The
finite-time singularity dynamic the anarchistic System produced during the
1495-1945 period was accompanied by four accelerating cycles. Each cycle
consisted of a relatively stable period (‘international order’) followed by a
systemic war.
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During systemic wars, consistent with the second law of thermodynamics, free energy (tensions) was put to work to implement upgraded orders,
to allow for a lower energy state of the System.
During systemic wars, states collectively designed and implemented
the organizational arrangements that underpinned the upgraded international orders.
Dominant states used their position of strength and influence to ensure
that these arrangements (especially) promoted their (specific) interests. This
they achieved by including ‘privilege in the arrangements. These privileges
contributed to the structural stability of the international order, and gave
(additional) incentives to dominant states to maintain the status quo.
Because successive international orders increasingly reflected the interests of increasingly powerful and influential states, they could further
strengthen and consolidate their (already) influential positions during the
upgraded international order. The Great Power status hierarchy became
increasingly embedded in – and a reflection of – (successive) international
orders, and vice versa.
At the same time as the Great Power status hierarchy became more
permanent (stable) through the powerful-become-more-powerful effect,
the physical structures of the System – the size distribution of states in the
System – became increasingly fractal, and permanent.
I assume that the organizational stability and the stability of physical
structures in the anarchistic System coevolved, and that both properties
were not coincidentally fully developed (fully crystallized) during the fourth
international order shortly before the anarchistic System’s collapse.
In 1939, the moment the anarchistic System reached absolute structural
stability, the System became (what I call) ‘brittle’, and free energy could no
longer be put to work to change its organizational and physical structures,
and as a consequence, further energy input caused the anarchistic System
to ‘break’ and collapse. To this condition I also refer to as the anarchistic
end state of the System.
Powerful-become-more-powerful effect

Intrinsic incompatibility
connectivity and security

Power position
Great Power

Posi

→
ck

e feedba
tiv

Privileges

Upgraded
order

Systemic war

Figure 90
To understand the decrease in Great Power
dynamics, it is important to understand the ability
of more powerful states to create more favorable
international orders that specifically promote their
interest. The ‘powerful-become-more-powerful
effect’ is contained in the co-evolutionary nature of
the development of Great Powers and successive
international orders. Dominant states (Great Powers) were progressively in a more influential position
to define the next international order, and successive orders increasingly promoted the position of a
select number of states.
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123 Because of increasing connectivity, the System became more stable and
robust but at the same time also produced accelerating amounts of free
energy (tensions). During (especially) high-connectivity regimes of successive
international orders, the anarchistic System had to cope with increasingly high
tension levels, caused by issues and tensions that could no longer be released
through non-systemic wars.
Key words

Singularity dynamic, Second law of thermodynamics, Acceleration, Collapse,
Dual-phase transition.

During the unfolding of the finite-time singularity dynamic accompanied by
four accelerating cycles (1495-1945), states became increasingly dependent
on each other for the fulfillment of their basic requirements, including for
their mutual security. Increasing interdependence was accompanied by the
production of increasing amounts of free energy (tensions), a consequence
of the intrinsic incompatibility of connectivity and security in anarchistic
systems. During relatively stable periods ‘international orders’, had to cope
with these increasing tensions in the System; as a consequence, successive
international orders contained increasingly comprehensive organizational
arrangements in efforts to restrain the increasing levels of insecurity that
were inherent in the interdependence of the System.
As the accelerating frequency of systemic wars shows, these efforts
ultimately failed, when the System in 1939 reached the critical connectivity threshold (the singularity in finite time), produced infinite amounts of
free energy (tensions), and as a consequence collapsed. In response, and
consistent with the second law of thermodynamics, the System produced
a dual-phase transition.
The production of accelerating tension levels in the anarchistic System
and the (almost) absolute robustness of the fourth international order (19181939), which was implemented through the third systemic war (the First
World War, 1914-1918), explain why this order was highly dysfunctional, and
only had a very short life span (consistent with the demands of the second
law of thermodynamics). The inability of the fourth international order
to ensure the balanced fulfillment of basic requirements of states in the
System, especially of their (competing) security requirements, is indicative
for its dysfunctionality.
Already during the life span of the fourth international order, historians
noted that something was fundamentally wrong with this international
order. In a study written in 1939, Carr denoted this period as the ‘Twenty
Years Crisis’ (17).
The dysfunctionality of the fourth international order, signaled the collapse of the anarchistic System and the need for more fundamental change;
‘more of the same’ was not a viable option any longer.
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124 Coevolution of states and international orders reinforced by a ‘powerful-becomemore-powerful effect’ contributed to the structural stability of the System.
Key words

Powerful-become-more powerful effect, Structural stability, Great Power status
dynamics, Great Power status hierarchy, Permanence, Size-distribution of states,
Power-law, Fractal structures, Coevolution Collapse, Dual-phase transition.

I consider the permanence of structures in the System a measure for its structural stability. I distinguish two types of structures: (1) the status hierarchy
of the System and its degree of permanence, and (2) the size distribution of
states in the System and its permanence.
1 Great Power status hierarchy.
Great Power status dynamics and the permanence of the Great Power status
hierarchy (which states acquired and maintained Great Power status) are
indicative for the (organizational) structural stability of the System. When
successive cycles of the finite-time singularity dynamic (1495-1945) are used
as the ‘unit’ of analysis, Levy’s data shows (38) that the Great Power status
dynamics in Europe decreased linearly over time, and that the Great Power
status hierarchy reached ‘complete’ permanence during the fourth international system (the fourth relatively stable period, 1918-1939. This development
means that the organizational stability of the System increased linearly over
time, and became ‘absolute’ during the fourth international order (1918-1939).
2 The size-distribution of states.
During the unfolding of the finite-time singularity dynamic, the size distribution of states – the size of territories they controlled – also showed a clear
trend, consistent with the (simultaneous) increase in organizational stability
of the System: During the unfolding of the finite-time singularity dynamic
(1495-1945) the number of states (units) decreased, and their size-distribution stabilized shortly before the System reached the critical connectivity
threshold (in 1939). Regarding the number and sizes of European states Tilly
observes: “Major consolidations occurred with the formation of the German
Empire and the Kingdom of Italy. By the start of 1890, the roster of states had
declined to about 30, of which nine were members of the German Empire.
At the end of 1918, the count stood at around 25 separate states. Although
boundaries changed significantly with the settlements of World Wars I and
II, the number and size of European states did not change dramatically
during the twentieth century” Tilly (70).
The same time as the number of states in the core of the System (Europe)
decreased, their size- distribution could be (increasingly better) described
by a power-law (40), implying that the System increasingly crystalized in
fractal structures.
Fractality is closely related to the optimization of distribution processes.
The fractality of the System’s structures is no coincidence; these fractal
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structures were carved out by the fractal nature of systemic wars. Fractal structures supported the most effective and efficient distribution of
destructive energy during systemic wars and minimized the production of
tensions during relatively stable periods. Fractality of the System’s structures, in other words, contributed to its performance (ability to fulfill the
basic requirements of uneven states) and its evolvability (its ability to adapt
timely to the increased connectivity of the System and higher levels of free
energy (tensions), by implementing upgraded orders through systemic wars).
The increasing organizational permanence of the core of the System
(Europe), and the simultaneous crystallization in fractal (state) structures
– both becoming ‘absolute’ during the fourth international order (1918-1939),
shortly before the anarchistic System’s collapse in 1939 – were closely related
phenomenon, that (necessarily) preceded the next step in the development
(level of integration) in the core of the System: the implementation of two
dedicated non-anarchistic hierarchies, through the fourth systemic war (the
Second World War, 1939-1945).
At the base of the development of the core of the System towards increasing structural stability, of which the increasing organizational permanence
and the simultaneous crystallization in fractal (state) structures are indications, was the coevolutionary development of states and successive international orders in the anarchistic System.
Depending on their power and influence, states could, to a lesser or
greater degree, influence the outcome of systemic wars and the organizational arrangements that were embedded in upgraded international orders
through these systemic wars. The more powerful and influential a state, the
more an international order could (and would) reflect the power and interests
of this state, and the more this state would ensure that the new status quo
would be maintained.
The coevolutionary development of states and successive international
orders constituted a self-reinforcing positive feedback mechanism that
can best be described as a ‘powerful-become-more-powerful’ effect. More
powerful states could ensure that more favorable international orders were
implemented that enhanced their already more powerful positions, giving
them a further advantage during the next systemic war that the anarchistic
System would unavoidably develop. This powerful-become-more-powerful
mechanism contributed to the organizational stability – the permanence – of
the anarchistic System; ultimately it became ‘impossible’ for states to lose
their Great Power status, or for other states to acquire such a status.
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125 The increasing inability of the System to release free energy through nonsystemic wars – its robustness – increasingly affected the System’s fragility and
its ability to maintain itself within a certain international order.
Key words

Second law of thermodynamics, Non-systemic wars, Robustness, Fragility, Collapse.

Successive relatively stable periods (international orders) not only became
increasingly stable over time, but also more robust and fragile at the same time.
Robustness determines the sensitivity of the System to perturbing incidents and its ability to avoid producing non-systemic release events (non-systemic wars). The number of non-systemic wars the System produced during
successive relatively stable periods (international orders) is a measure of its
evolving robustness. War data (38) shows that the number of non-systemic
wars decreased linearly during successive cycles, and ultimately reached zero
during the fourth international order (1918-1939). This development implies
that the robustness of the System increased linearly during the unfolding of
the finite-time singularity dynamic, accompanied by four accelerating cycles
(1495-1945), and became infinite during the fourth relatively stable period.
The ‘degree’ of robustness of the anarchistic System determined – ‘controlled’ – the sizes of non-systemic wars the System produced, and determined
in combination with the level of structural stability of the System, the energy
state – the level of metastability – of successive international orders (relatively
stable periods). Both robustness and structural stability of the System are
functions of its connectivity.
When ultimately, during the fourth international order (1918-1939), absolute robustness was achieved, free energy (tensions), could no longer be
released through non-systemic wars, but only through systemic wars. This
development contributed to the fragility, and to the eventual collapse of the
anarchistic System in 1939, when the System (because of its level of connectivity) produced infinite amounts of free energy (tensions).
Fragility is a property of the anarchistic System that determines how long
the System can sustain itself within a certain (international) order, before
becoming critical and being forced (by the second law of thermodynamics)
to implement an upgraded order through systemic war, that again enables
a (temporary) lower energy state of the System. The life span of successive
relatively stable periods is a measure of the System’s fragility; the fragility
of the anarchistic System during the 1495-1945 period increased at an accelerating rate and became ‘infinite’ when the System in 1939 reached the critical connectivity threshold. At that point, the anarchistic System produced
infinite amounts of free energy (tensions) and was forced to (‘theoretically’)
implement upgraded orders at an infinite frequency; as a consequence of
these unsustainable requirements, the anarchistic System collapsed, and was
‘forced’ by the second law of thermodynamics to simultaneously implement
two dedicated non-anarchistic hierarchies in the core of the System (Europe),
and the first global order at a global scale of the System.
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Robustness and fragility are closely related properties; two sides of the
same coin. By limiting the System’s ability to produce non-systemic release
events, increasing robustness caused the System to become more fragile
‘at the same time’. In case of the anarchistic System, absolute robustness is
equivalent with infinite fragility and collapse.
126 When in 1939 the anarchistic System reached the critical connectivity threshold
it had become obsolete.
Key words

Critical connectivity threshold, 1939, Collapse, Robustness, Fragility, Structural
stability, Status dynamics.

When the System reached the critical connectivity threshold (the singularity
in finite time) in 1939, it produced infinite amounts of free energy (tensions)
and was forced to produce upgraded orders at infinite frequencies. This unsustainable requirement led to the anarchistic System’s collapse and dual-phase
transition through the fourth systemic war (the Second World War, 1939-1945),
consistent with the requirements of the second law of thermodynamics.
A closer look at the properties of the anarchistic System, once the critical
connectivity threshold was reached in 1939, shows – explains – the unsustainability of this particular condition.
The moment the anarchistic System reached the critical connectivity
threshold, and produced infinite amounts of free energy (tensions), the
System’s robustness and fragility both had reached infinite levels. Also, at that
point, the structural stability of the anarchistic System had become absolute;
Great Power status dynamics in the core of the System had come to a ‘complete’
halt, implying Great Power status permanence, and the size-distribution of
states in the System had become fractal, implying optimality.
From a functional perspective the limits of the anarchistic System also
are evident: When the anarchistic System in 1939 reached the critical connectivity threshold, the System’s performance – its ability to fulfill the basic
requirements of states – as well as its evolvability – its ability to adapt timely
to the increased connectivity of the System and higher levels of free energy
(tensions), by implementing upgraded orders through systemic wars – had
‘collapsed’: fulfillment of basic requirements of states, and further development
of the anarchistic System had become impossible; the anarchistic System had
reached the limits of its viability, and a phase transition was now unavoidable.
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127 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, point to the unavoidable collapse of the System,
following the fourth international order (1918-1939); in 1939 the anarchistic
System’s ‘brittleness’ was absolute.
Key words

Structural stability, Robustness, Fragility, Singularity dynamic, Collapse.

Analysis from a ‘cycle-perspective’ shows that the robustness, fragility and
structural stability of the System (successive cycles) increased linearly during
the unfolding of the finite-time singularity dynamic (1495-1945). Robustness
and fragility are two sides of the same coin (as I explained); increasing
robustness contributed to increasing fragility of the System.
The increasing permanence of the Great Power status hierarchy in Europe,
and the increasing fractality of states structures, are indicative for the
increasing structural stability of the structure(s) of the anarchistic System.
Quantitative analysis of these three properties shows that during the
fourth relatively stable period (the fourth international order, 1918-1939)
the anarchistic System became ‘absolute’ robust (and could no longer produce non-systemic energy releases (non-systemic wars) as a consequence),
‘absolute’ fragile, and ‘absolute’ stable.
At the same time (1939), when the (structures of the) anarchistic System could
not further evolve – and put free energy to work for a ‘meaningful’ purpose – the
anarchistic System produced infinite amounts of free energy (tensions); as a
consequence, the anarchistic System collapsed. The condition of the anarchistic
System shortly before its collapse in 1939, can be described as ‘brittle’; at that
point, the anarchistic System’s brittleness had become ‘absolute’, and additional
stress (tensions), could not be put to work (‘absorbed’) by further ‘deforming’
its structures, and instead caused these structures to fracture.
128 The organizational structure (status hierarchy) and ‘physical’ structure (size
distribution of states) coevolved.
Key words

Structural stability, Permanence, Great Power status dynamics, Size-distribution
of states, Brittle, Collapse.

During the unfolding of the finite-time singularity dynamic accompanied
by four accelerating cycles (1495-1945) the Great Power status dynamics in
Europe (the core of the System) decreased linearly; I consider this development indicative for a linear increase in the organizational permanence
– organizational stability – of the anarchistic System. The Great Power status hierarchy of the System became permanent (stable) during the fourth
international order (1918-1939).
During the unfolding of the finite-time singularity dynamic the System
developed from a sizeable collection of loosely connected and diverse units
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(1495) into a highly connected System of about 25-30 standardized states
(1939). At the same time as units regrouped and became increasingly ‘standardized’, the size-distribution of states in the System became increasingly
fractal, and could ultimately (1939) be best described with a power law. States
in the System, the territories they controlled, made up these fractals.
I argue that fractal structures ensure that tension (free energy) production
during relatively stable periods is minimized, and that the deployment of
destructive energy during systemic wars is optimized. I consider the development of these fractal structures indicative for the increasing physical
permanence – physical stability – of the Anarchistic System.
I assume that the organizational and physical stability of anarchistic
System are two closely related – coevolving – properties.
When ultimately, both properties reached ‘permanence’ and could not
further develop/evolve, free energy could not be put to work any longer to
change organizational and physical structures; the anarchistic System had
become (increasingly) ‘brittle’, and collapse of the anarchistic System was
imminent (1939).
129 Organizational and ‘physical’ stability of the core of the System are related
– coevolving – properties of the anarchistic System, during the 1495-1945 period.
Key words

Organizational stability, Physical stability, Coevolution.

A linear decrease in the Great Power status dynamics of the System (1495-1945)
implies a linear increase in its ‘organizational permanence’, in the System’s
structural stability. However, this was not an isolated development: At the
same time as the Great Power status dynamics decreased linearly, the physical structure (‘organization) of the System increasingly became fractal. At
the start of the finite-time singularity dynamic (1495) the System consisted
of a collection of ‘hundreds’ of loosely connected and (organizationally)
diverse units; by the time the finite-time singularity reached the critical
connectivity threshold (1939), the anarchistic System had crystalized into a
highly connected network of a significant lower number of standardized and
interdependent states. At that point, a power law, pointing to the System’s
fractal – and optimized – structure, could best describe the size distribution
of states in the System.
The paradox is that by the time – 1939 – the System reached ‘absolute’
structural stability, the System collapsed.
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130 The increasing structural stability of successive relatively stable periods
(international orders) and the increasing totality of successive systemic wars,
were related – and interacting – properties of the anarchistic System.
Key words

Singularity dynamic, Second law of thermodynamics, Structural stability, Totality
of war, Brittleness, Fracture, Collapse.

The increasing structural stability of the anarchistic System and the increasing totality of successive systemic wars during the unfolding of the finite-time
singularity dynamic accompanied by four accelerating cycles (1495-1945),
are related phenomena.
The (linear) decrease of the Great Power status dynamics in the core of
the System (Europe) during successive cycles, coming to a complete halt
during the fourth relatively stable period (the fourth systemic war, 19181939), show that the Great Power status hierarchy – the organization of the
System – ultimately (1939) became permanent.
At the same time as the organization of the anarchistic System stabilized,
the size-distribution of states in the System became increasingly fractal, and
ultimately (also in 1939, or shortly before) could be best described with a
power-law. The fractality of the physical structures of the anarchistic System
points to optimization.
I consider the organizational and ‘physical’ permanence – structural stability – of the anarchistic System indicative for its ‘overall’ structural stability;
I also assume that connectivity is the (indirect) driver of both properties.
At same time as the structural stability of the anarchistic System increased
step-by-step, ‘systemic war-by-systemic war’, successive systemic wars became
increasingly total: ultimately complete populations and societies were mobilized to ensure the production and deployment of sufficient amounts of
destructive energy; as a consequence, populations and societies also became
‘legitimate’ targets. The fact that systemic wars were ‘necessary’ at an accelerating rate (to ensure consistency of the System with the second law of
thermodynamics), and that accelerating amounts of destructive energy
were – and had to be – deployed during successive systemic wars, were a
direct consequence of the accelerating amounts of free energy (tensions)
the anarchistic System produced.
However, the increasing structural stability of successive relatively stable
periods (international orders) also is a relevant factor in this respect: more
stable systems, require more energy input to accomplish changes in its
(internal) structure; the System is no exception on this rule.
The structural stability of the anarchistic System can also be considered
a measure for its brittleness, its ability to absorb energy before fracturing.
Increasing structural stability, implies a decreasing ability of the System to
‘absorb’ energy; to put energy (tensions) to work to change its organizational
or physical structures.
The absolute structural stability of the System during the fourth rela-
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tively stable period (the fourth international order, 1918-1939), means that
its brittleness had become absolute and that its ‘energy absorption potential’
was now depleted. Energy (input) could no longer be absorbed and be put
to work in a ‘sensible’ way; but energy input could also not be avoided. As
a consequence, the anarchistic System fractured – collapsed – in 1939, when
the critical connectivity threshold was reached.
131 The accelerating dynamics of successive cycles are self-reinforcing. Successive
orders produce increasing levels of tensions and must be increasingly robust to
meet the demands of the second law of thermodynamics; increasing robustness
goes hand in hand with increasing fragility and shorter life spans.
Key words

Self-reinforcement, Cycles, Second law of thermodynamics, Robustness, Fragility.

Increasing connectivity – interdependence – and security are intrinsically
incompatible in anarchistic Systems. The degree of connectivity (interdependence) of states in the System determines the amount of free energy
(tensions) it produces. The order of the System determines its structural
stability, robustness, and fragility. Increasing levels of free energy require
increasing levels of order that are implemented – ‘enforced’ – by the second
law of thermodynamics to meet its demands.
Although successive orders are more stable and robust, allowing for
a lower energy state, successive orders also are more fragile, at the same
time. Larger amounts of free energy can be restrained by successive orders
without being released through non-systemic wars, but this increased ability to suppress non-systemic wars comes at a price: life spans of successive
orders become increasingly shorter at an accelerating rate. Instead of being
released, tensions are stored and crystallize in underlying vulnerable issue
clusters that eventually percolate the System and cause it to become critical.
Successive orders execute this process at increasing rates.
Connectivity through population growth drives the System. At the same
time as successive orders can and must become more stable and robust to
ensure fulfillment of basic requirements of states, successive orders also
become more fragile. Accelerating cycles that accompany finite-time singularities are self-reinforcing (see also (33) and (34))
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7 PHASE TRANSITIONS
132 Numerous indicators suggest that the core of the System experienced a phase
transition through the fourth systemic war (the Second World War, 1939-1945).
Key words

Fourth systemic war, Core, Phase transition, Indicators.

The phase transitions the core of the System in Europe experienced through
the fourth systemic war (the Second World War, 1939-1945) was produced
by the finite-time singularity dynamic accompanied by four accelerating
cycles that unfolded during the period 1939-1945.
The phase transition was already announced through a number of precursory ‘dynamics’, including various critical phenomenon that could be
observed. These precursory indicators include:
1 The fundamentally different structures of the core of the System before
and after the phase transition from a decentralized network of independent
nodes to hierarchical structures.
2 The fundamentally different behavior of the System before and after the
phase transition from anarchistic to cooperative within the two dedicated
hierarchies the System produced.
3 The typical behavior and dynamics that can be observed in the core of the
System (Europe) during the phase transition and during preceding systemic
wars (periods of criticality): infinite susceptibility of the System, system-wide
communication, coordination, and planning. These properties and dynamics
are indicative of criticality and prerequisites for the design and implementation of upgraded orders.
4 The simultaneous acceleration of the frequency of systemic wars and their
amplitudes (severities) towards infinity at the critical connectivity threshold.
5 The simultaneous infiniteness of the robustness and fragility of the System
at the critical connectivity threshold, consistent with its imminent collapse.
6 The maximal structural stability the core of the System reached in 1939.
Both Great Power status dynamics and border changes came to a halt shortly
before the collapse of the anarchistic System in 1939, respectively signaling
organizational and structural permanence of the System at that point in time.
7 Changes in energy transfers (patterns of distribution) in the anarchistic System
8 The conceptual consistency of the dynamics of the System and its properties.
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133 A dual-phase transition was the response of the System – of the second law of
thermodynamics – to the (ultimately) infinite amounts of free energy (tensions)
the System produced when it reached the critical connectivity threshold in 1939.
Key words

Dual-phase transition, Second law of thermodynamics, Free energy, Critical
connectivity threshold, Collapse.

When the anarchistic System reached the critical connectivity threshold
in 1939, the incompatibility between connectivity and security had become
infinite. At the critical connectivity threshold, the anarchistic System could
not produce a viable order that could be sustainable in the anarchistic System
and, the anarchistic System collapsed.
In response to this condition, the System – consistent with the second
law of thermodynamics – produced a phase transition (through the fourth
systemic war, the Second World War, 1939-1945). This phase transition
had two (closely related) impacts: (1) the implementation of two dedicated
non-anarchistic hierarchies in the core of the System (Europe), and (2) the
simultaneous implementation of the first global order at a (now) global scale
of the anarchistic System. Both upgraded orders contributed to a (temporary)
lower energy state of the System, that allowed (and still allows) for a new
period of growth.
134 To ensure compliance with the second law of thermodynamics, increased levels
of order were simultaneously implemented through a phase transition (19391945) in the core and non-core of the System.
Key words

Second law of thermodynamics, Compliance, Upgraded orders, Dual-phase
transition, Core, Non-core, Liking pins.

Political control of core states over non-core territories and state-like structures they had established, and (increasing) involvement of non-core states
(especially the United States) in internal core (European) dynamics, ensured
that core- and non-core dynamics increasingly interacted. The non-core not
only expanded, developed its own autonomous dynamics, but also increasingly interacted with core (European) dynamics.
These developments and dynamics impacted on the production of free
energy (tensions) in the System: the ‘total’ amount of free energy not only
increased because of the increasing incompatibility of connection and
security in the core of the System (Europe), that now also ‘overflowed’ - to
the non-core, but also because of mutual rivalries between non-core states,
and between non-core and core states. These ‘combined’ effects evoked a
dual – and coordinated – response from the second law of thermodynamics.
The moment in 1939 when the core of the System in Europe reached the
critical connectivity threshold and produced infinite levels of free energy
(tensions), it also created tensions in the non-core because of the (increasing)
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overlap of core and non-core. As a consequence of these interacting dynamics
and free energy transfers, underlying vulnerable issue clusters in Europe
and Asia became connected, and the System in 1941 became critical and
reached a percolation condition at a global scale.
The (contingent) decision of Germany to declare war on the United States
when Japan, Germany’s ally, attacked the United States in Pearl Harbor (1941),
linked both European and Asian clusters, and caused the System to become
critical at a global scale. The connection of both theaters of war in 1941 and,
therefore, of both underlying vulnerable issue and war clusters, into a global
cluster was only a matter of time. In December 1941 the underlying vulnerable
issue clusters (situated in Europe and Asia) had almost percolated the entire
global System and Germany’s decision provided the decision-makers in the
United States, led by President Roosevelt, with justification to switch to a
positive war decision not only regarding Japan, but also regarding Germany.
This was because of the interests that were at stake for the United States
in Europe. The core of the System (Europe) already had become critical in
1939; the global System became critical in 1941. Global criticality and global
systemic war allowed for global communication, coordination, and planning,
necessary for the design of a global international order.
Because of the overlap of core and non-core, their actual integration, and
the fact that the distinction between core and non-core had lost meaning,
upgraded orders had to be implemented simultaneously in Europe and at a
global scale. Through a dual-phase transition (the fourth systemic war, The
Second World War, 1939-1945) - consistent with the second law of thermodynamics - the System simultaneously implemented dedicated non-anarchistic
hierarchies in Europe (the core of the System), and the first global order at
a global scale of the (now) global anarchistic System.
If the implementation of both orders had not been synchronized and
coordinated in practical terms, compliance with the second law of thermodynamics and structural stability could not have been accomplished in System.
135 The merger of the core (Europe) and non-core of the System through the dual-
phase transition (the fourth systemic wars, the Second World War, 1939-1945)
was accomplished through the ‘overlap’ between core and non-core before and
after the dual-phase transition.
Key words

Core, Non-core, Merger, Dual-phase transition, Fourth systemic war,
Overlap, Linkage.

The non-core of the System started off as an extension of European dynamics
outside of Europe itself, the core of the System. The core and non-core initially
had their own dynamics that over time became increasingly synchronized.
During the fourth systemic war (the Second World War, 1939-1945) both
dynamics became completely synchronized and the distinction between
core and non-core lost its meaning.
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The fourth systemic war constituted a dual-phase transition: simultaneously two dedicated non-anarchistic hierarchies and a first global international order were implemented, in respectively the core of the System
(Europe), and at a global scale of the now global anarchistic System. Both
upgraded orders were a response to the demands of the second law of thermodynamics and were (and probably still are) inseparable linked.
The overlap between core and non-core was instrumental in the accomplishment of the dual-phase transition. It is important to distinguish between
the overlap of core and non-core, preceding the phase transition (1939-1945),
and following its implementation.
1 Overlap of core and non-core preceding the phase transition.
Preceding the phase transition, overlap – synchronization – of core and
non-core was achieved through political control of core (European) states
over non-core territories. “European states held political control over about
7 percent of the earth’s land in 1500, 35 percent in 1800, and 84 percent in
1914” (70).
2 Overlap of core and non-core following the phase transition.
Through the fourth systemic war (the phase transition) the United States and
the Soviet Union established political control over Europe and also achieved
dominant positions at a global level of the System. Both Great Powers were
dominant in the (erstwhile) core and non-core, and could determine the
upgraded orders that were established. This overlap, ensured a coordinated
response concerning both orders that were implemented.
136 The second law of thermodynamics determined the merging of the core and
non-core of the System and the simultaneous establishment of upgraded orders
in Europe and at a global scale of the System.
Key words

Second law of thermodynamics, Merging, Core, Non-core, Dual-phase transition.

The second law of thermodynamics determined and shaped free energy
transfers (transfers of tensions) between core and non-core preceding the
phase transition precipitated by the fourth systemic war (1939-1945), as well
as the aggregation and full integration of core and non-core. A shift in the
centrality of nodes at a global level, effectuated during the fourth systemic
war (the Second World War, 1939-1945), was at the heart of the phase transition experienced by the global System. Only by simultaneously establishing
upgraded orders in Europe (the erstwhile core), and at a global level of the
now global anarchistic System, could the energy state of the System be
lowered and comply with the second law of thermodynamics.
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137 The fourth systemic war (the Second World War, 1939-1945) qualifies as a dual-
phase transition.
Key words

Fourth systemic war, Dual-phase transition, Dedicated non-anarchistic
hierarchies, First global order.

When the critical connectivity threshold of the anarchistic System was
eventually reached in 1939, the core of the System experienced a critical
period for the fourth time since the inception of the finite-time singularity
dynamic in 1495.
Through the first three systemic wars – respectively 1618-1648 (the Thirty
Years’ War), 1792-1815 (the French Revolutionary and Napoleonic Wars), and
1914-1918 (the First World War) – the System implemented upgraded orders,
that were (still) able to reconcile the increasing levels of connectivity of
the anarchistic System, and the amounts of free energy they implied, with
the structural stability that could be accomplished through these orders,
necessary for the collective fulfillment of basic requirements of the uneven
states that constituted the anarchistic System.
When the critical connectivity threshold was reached in 1939, however,
the System produced infinite levels of free energy and tensions, and connectivity and security of the anarchistic System had become irreconcilable. The
anarchistic System collapsed as a consequence, and produced a dual-phase
transition. The second law of thermodynamics demanded the dual-phase
transition, to ensure compliance of the System with the law’s requirements.
The dual-phase transition consisted of two ‘components’ to achieve this:
(1) the implementation of two dedicated non-anarchistic hierarchies in the
core of the System (Europe), resulting in the neutralization of anarchy and
free energy production in respective hierarchies, and (2) the simultaneous
implementation of a first global international order at a global scale of the
anarchistic System. Both upgraded orders – at least temporarily – contributed
to a lower energy state of the now global anarchistic System.
138 Before and after the dual-phase transition (1939-1945), the System shows
fundamentally different behaviors that can be related to a change in the internal
dynamics of the System.
Key words

Dual-phase transition, Fundamental change in behavior, Dedicated nonanarchistic hierarchies, First global order, Merging.

Typically for phase transitions, a system shows fundamentally different
behavior before and after experiencing a phase transition.
Through the fourth systemic war (the Second World War, 1939-1945) the
System experienced a dual-phase transition; resulting in the simultaneous
implementation of two dedicated non-anarchistic hierarchies in Europe, the
core of the System, and the first global order at a global scale of the System.
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The dual-phase transition in fact marks the merging of the core and the
non-core of the System.
Both orders were (are) complementary; the ‘European order’ is an integral
component of the first global order.
The behavior of the System changed in a number of respects before and
after the dual-phase transition:
1 Implementation of two dedicated non-anarchistic hierarchies, that merged
into one in 1989 after the collapse of the Eastern hierarchy.
2 Implementation of a first global order at a global scale, ensuring the regulation of interactions between states.
3 Merging of core (Europe) and non-core of the System into one coherent
(anarchistic) System.
139 Because of a lack of data, I cannot proof – as I assume is the case and is in
accordance with typical critical behavior – that the distribution of cluster sizes
at critical points of the anarchistic System (just before and during systemic
wars) can be best described by a power law.
Key words

Criticality, Fractals, Systemic wars, Power-laws.

With clusters I am referring to issues, sub-wars, military campaigns, and
battles. Such proof would – as I already mentioned – strongly support my
phase transition hypothesis.
I argue that the fractal structures the anarchistic System eventually
acquired (shortly before its collapse in 1939) were carved out by the fractal
nature of preceding systemic wars; these fractal structures – the fact that
the size distribution of states can be best described by a power law – in fact
are indicative for the System’s periodic criticality.
The power law that I did identify concerns the size distribution of non-systemic wars that occurred during 1495–1945. This power law is not indicative
of criticality; the System was not continuously in a critical condition during
that period of time. This power law was produced because non-systemic
war dynamics were chaotic and (temporarily) periodic in nature. Chaotic
non-systemic war dynamics are deterministic, but also highly unpredictable
because of their sensitivity for the initial conditions of the System.
140 The effect of the dual-phase transition (the fourth systemic war, the Second
World War, 1939-1945) constituted a next step in a long-term process of social
integration and expansion(SIE) in Europe and the System.
Key words

Dual-phase transition, SIE, Core, Non-core, Merging.

The phase transition the System experienced through the fourth systemic
war (the Second World War, 1939-1945) consisted of two complementary
components: a ‘European’ and global component. Both phase transitions were
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inseparably linked; ‘each’ particular phase transition – respectively in Europe,
and at a global scale – could not have been accomplished without the other.
Through the dual-phase transition, two dedicated non-anarchistic hierarchies were implemented in Europe (in the core of the System), and a first
global international order at a global scale of the System. Both complementary orders ensured that the (now) global System complied with the
requirements of the second law of thermodynamics.
The implementation of two dedicated non-anarchistic hierarchies in
Europe led to the neutralization of anarchy, and an end to the production of
free energy (tensions), within respective hierarchies, and can be considered
a next step in a long-term process of integration in Europe. The first global
international order ensures that interactions between states in the now
global anarchistic System are more or less regulated, and tensions can be
somewhat controlled.
The dual-phase transition marks the merging of the core (Europe) and
non-core of the System. Since the merging of core and non-core the long-term
process of integration in the System, is plays out at a global scale.
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8 CHAOTIC AND NON-CHAOTIC NON-SYSTEMIC WAR
DYNAMICS

141 By default, non-systemic war dynamics are chaotic in nature.
Key words

Chaotic non-systemic war dynamics, Degrees of freedom.

Although the dynamics of chaotic systems are completely deterministic, they
fluctuate irregularly and are never exactly repeated. The trajectories of the
sizes and intensities of non-systemic wars approach what is called a strange
attractor. Chaotic systems have sensitive dependence on initial conditions.
Two nearby trajectories in state space diverge exponentially, making accurate
predictions about trajectories in state space, in this case about the size and
intensity of non-systemic wars, is, by definition, very inaccurate. Despite
these irregularities, the nonlinear nature of non-systemic war dynamics, and
their sensitive dependence on initial conditions, the trajectories of chaotic
war dynamics are bound to a certain region in state space. Their bounded
trajectories make chaotic non-systemic war dynamics are more restrained,
but unpredictable at the same time.
This study shows that non-systemic war dynamics for chaotic systems
follow typical circular trajectories in state space defined by size and intensity. They have sensitive dependence on initial conditions, their trajectories
diverge exponentially, as the calculation of Lyapunov exponents shows, and
they are bounded in state space. The size-distribution of non-systemic wars
is best described by a power-law for chaotic systems.
Furthermore, periodic non-systemic war dynamics that developed during
the exceptional period (1657-1763), and that can be attributed to a decrease in
the number of degrees of freedom in the System (from n > 2 to n = 2), further
support the assumption that non-chaotic war dynamics are by default chaotic.
142 The trajectories in phase state of war dynamics show positive Lyapunov
exponents, which points to chaotic dynamics.
Key words

Chaotic war dynamics, Lyapunov exponent.

To calculate the Lyapunov exponents of the war dynamics of the System,
I have selected two pairs of wars (designated as serial 1 and serial 2), of which
the initial conditions in phase state (their respective sizes and intensities) are
close to one another. I consider the point at which these two wars show nearly
similar conditions (size and intensity values) the origin of both trajectories.
However, a note of caution must be made; although the initial conditions
for size and intensity are more or less approximate in phase state, in ‘time
of occurrence,’ they differ significantly. The start time of the respective wars
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(i.e., pair 9–36 (serial 1) and pair 9–39 (serial 2)) are 74 and 87 years apart,
respectively. As a consequence, both trajectories of a single pair were subject
to different levels of ‘noise’ (stochastic factors). I assume that noise only had
a limited impact on the deterministic nature of non-systemic wars. Serials
1 and 2 concern war numbers 9 and 39 and war numbers 9 and 36, respectively. Next, I have determined λ for: |ΔI(t)| = |ΔI(0)|e^λ(t).
Pairs with initial conditions

Table 81

Serial

Pair

Start value size, both wars

Start value intensity (/1000), war 1 and war 2

1

9–39

0.20

0.057 and 0.024

2

9–36

0.20

0.057 and 0.049

This table provides information on the selected pairs with almost similar initial
conditions.
Serial 1: Lyapunov exponent ≈ 1,02

Table 82

t

9

39

Abs |9-39|

λ

0

0.057

0.024

0.033

NA

1

0.043

0.127

– 0.084

0.93

2

0.42

0.149

0.271

1.05

3

0.958

0.003

0.955

1.12

4

0.041

1.685

– 1.644

0.98

This table shows the data used for the calculation of the Lyapunov exponent of serial 1.
The Lyapunov exponent = 1.02.
Serial 2: Lyapunov exponent ≈ 2,51

Table 83

t

9

36

Abs |6-36|

λ

0

0.057

0.049

0.008

NA

1

0.043

0.195

– 0.152

2.94

2

0.42

1.086

– 0.666

2.21

3

0.958

0.024

0.934

2.38

This table shows the data used for the calculation of the Lyapunov exponent of serial 2.
The Lyapunov exponent = 2.51.

These two pairs show a positive Lyapunov exponent, which points to chaotic dynamics. The values of the separate exponents are in relatively close
proximity, particularly when different noise levels are taken into account.
Not all wars (pairs) in close proximity in the phase state have positive Lya-
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punov exponents. These results are, however, encouraging, assuming the
war dynamics are chaotic, as I propose.
Apart from visual similarities in the attractor of the non-systemic war
dynamics and of confirmed chaotic dynamics, there are positive Lyapunov
exponents for the two pairs of initial conditions. Abnormal war dynamics
during the exceptional period also shed light on the characteristics of the
non-systemic war dynamics.
143 By default, non-systemic war dynamics are chaotic in nature; the number of
degrees of freedom in the System determines the nature of its non-systemic war
dynamics.
Key words

Nature of non-systemic war dynamics, Degrees of freedom, Chaotic nonsystemic war dynamics, Exceptional periods, Rivalry, Hyper-excited, Subdues
war dynamics.

The intensity of rivalries between Great Powers in the System determines,
how many other states (other than the rivals) decision makers take into
consideration regarding war decisions. The number of states that are taken
into consideration, determines the number of degrees of freedom (n) of the
System. During periods of intense rivalry between two Great Powers, all
issues in the System become related to this rivalry; the rivalry results in an
‘over-connection’ of their issues, and affects the structure and dynamics
of the (underlying) vulnerable issue clusters that form in the System, and
wars that are produced. In the case of intense rivalry between two states,
the number of degrees of freedom is reduced to only two.
During the period 1495 – present, this – intense rivalries that impacted on
the war dynamics of the System by reducing the System’s degrees of freedom
to two - happened two times: during (what I for that reason designate as) the
first exceptional period (1657-1763), because of the intense rivalry between
Great Britain and France, and during a second exceptional period (1953-1989),
because of the intense rivalry between the United States and the Soviet Union,
and the respective hierarchies they controlled (better known as the “cold War’).
Intense rivalry leads to over-connection of issues (and states) and the
System’s dynamics become hyper-excited as a consequence. During the first
exceptional period, non-systemic war dynamics were periodic in nature.
They were more regular, more predictable, more severe/intense, and larger
in size, than (‘default’) chaotic non-systemic war dynamics the System normally (when n > 2) produces.
Because of its hyper-exited state, the System during the first exceptional
period also produced a number of system-sized non-systemic wars, that however
not qualify as systemic; as explained, systemic wars not only are system-wide,
but have certain properties that allow this type of wars to collectively design
and implemented upgraded orders in the System. The system-sized ‘abnormal’
wars during the first exceptional period, did not meet these requirements
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During the second exceptional period (1953-1989, the Cold War) the
non-systemic war dynamics of the System were temporarily highly subdued. During this period of time both superpowers, the United States and the
Soviet Union, and the respective dedicated hierarchies they controlled, were
‘absolute’ interdependent regarding their (mutual) security. This condition
was reached through the ability of both superpowers to launch a second
nuclear strike, under all conditions. A second-strike capability gave each
superpower the ability to destroy the other in response to a first nuclear
strike of its adversary; both the United States and the Soviet Union had
assured that sufficient nuclear weapons and delivery systems could survive
a first nuclear strike, that assured the destruction of its rival in response.
This ‘condition’ is in nuclear strategy terminology also referred to as MAD:
mutual assured destruction.
This situation can be considered the ‘ultimate’ deadlock: War – as a rational
instrument of politics/policy – was obsolete during the second exceptional
period. War would escalate, and result in mutual assured. This deadlock
explains why the eight non-systemic wars (see table 31) the System produced
during this period only involved one Great Power (except for the Sinai War,
1956, nr. 117), and occurred outside of Europe (except for the Russo-Hungarian War, 1956, nr. 116).
When the Eastern hierarchy collapsed (1989), the deadlock was resolved,
the number of degrees of freedom in the System increased (n > 2), and the
System resumed chaotic dynamics.
144 The Lyapunov exponents of trajectories of non-systemic war dynamics suggest
that these dynamics are chaotic.
Key words

Chaotic war dynamics, Properties, Trajectories, Phase state, Lyapunov exponent,
Intrinsic unpredictability, Circular trajectories, Orbits.

A typical characteristic of chaotic dynamics is their sensitive dependence for
initial conditions. In case of chaotic dynamics, two similar but not identical
initial conditions develop differently, producing two completely different
exponentially diverging trajectories in phase state. Sensitive dependence for
initial conditions makes accurate predictions impossible.
The Lyapunov exponent is a measure of the rate of spread of two trajectories that originate from similar initial conditions. “The Lyapunov exponent
is defined as the average rate of trajectory divergence caused by the endogenous component (and not by stochasticity), using for its calculation two
trajectories that start near one another and that are – this is an important
assumption – affected by an identical sequence of random shocks” (29). A
positive exponent is an indicator of chaos.
The System produced positive exponents, this is a further indication of the
chaotic nature of non-systemic war dynamics of the System. Other indicators
for the chaotic nature of non-systemic war dynamics are circular trajectories
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of variables in state space, the bounded nature of non-systemic war dynamics,
and the switch of non-systemic war dynamics to periodic dynamics when
the number of degrees of freedom of the System is reduced to two.
145 In case of chaotic war dynamics – when the number of degrees of freedom (n)
in the System is at least three (n > 2) – the war dynamics of the System are more
restrained; Chaotic conditions have the effect of an internal control mechanism.
Key words

Degrees of freedom, Chaotic war dynamics, Internal control mechanism.

In case of chaotic war dynamics, when n > 2, decision makers of states take
at least three states into consideration regarding war decisions. In case the
System is ‘governed’ by two degrees of freedom (n = 2) however – as was the
case during two exceptional periods the System experienced as a consequence
of intense rivalries between two dominant Great Powers in the System
(respectively between Britain and France during the first exceptional period
(1657-1763), and the United States and the Soviet Union during the second
exceptional period (1953-1989)) – only two other states (the dominant rivals)
are taken into consideration; all issues in the System are than (in)directly
related to this rivalry.
In case of only two degrees of freedom, the System and its dynamics were
more transparent, easier to understand, and (as a consequence) more predictable; hedging of risks was not considered necessary or wise to do under
those circumstances, and the System’s dynamics became more extreme as a
consequence; either more extreme ‘upward’ (hyper-excited during the first
exceptional period), or more extreme ‘downward’ (highly subdued during
the second exceptional period). Chaotic conditions (n > 2) on the other hand,
resulted in more restrained (balanced) non-systemic war dynamics; not too
extreme, and not too subdued. In case of 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
synonym for risk and results in restraint.
Chaotic conditions (n > 2) in fact provided the anarchistic System with an
‘internal control mechanism’ that ensured that non-systemic war dynamics
did not become hyper-excited, or too subdued. Chaotic conditions – and
chaotic non-systemic war dynamics it resulted in – allowed the System to
grow (crystallize) underlying vulnerable issue clusters with fractal structures
(especially during high-connectivity regimes of relatively stable periods), that
caused the System to eventually become critical, produce systemic wars, and
upgrade its order to allow for a lower energy state (tensions) of the System.
Non-chaotic conditions (n = 2) hampered the development of the System,
by delaying the development and unfolding of the finite-time singularity
dynamic, accompanied by four accelerating cycles (1495-1945), as I discussed
in this study.
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The impact of the number of degrees of freedom on the
properties of non-systemic war dynamics

Degrees of
freedom (n)

Properties of non-systemic Period
war dynamics

n=2

Hyper-excited

First exceptional
period (1657-1763)

n>2

Restrained/balanced

All other periods, Only n > 2 (restrained) non-systemic war
except for systemic dynamics allow for growth of underlying
wars
vulnerable issue clusters with fractal structures that cause criticality (systemic war)

n=2

Subdued

Second Exceptional
period (1953-1989)

Table 84

Remarks

This table shows the relationship between the number of degrees of freedom in the System, and properties of non-systemic war dynamics

146 Chaotic non-systemic war dynamics are necessary for the anarchistic System
to reach a high-connectivity regime and become critical, and for the singularity
dynamic to develop and unfold.
Key words

High-connectivity regime, Chaotic war dynamics, Free energy release deficit,
Crystallization, Criticality, Exceptional period, Degrees of freedom.

During the unfolding of the finite-time singularity dynamic accompanied
by four accelerating cycles (1495-1945), the non-systemic war dynamics of
the System normally were chaotic in nature; only during the first exceptional period (1657 - 1763) were non-systemic war dynamics not chaotic
nature but periodic instead. The number of degrees of freedom (n) of the
System determines the nature of its dynamics. The intensity of the rivalries
between Great Powers determines the number of degrees of freedom of the
System. Normally, states take at least three other states into consideration
regarding war decisions (n > 2); at least three degrees of freedom result in
chaotic non-systemic war dynamics, that are ‘intrinsically’ controlled (by
the degrees of freedom of the System).
In cases of very intense rivalries between Great Powers (as occurred
during the first exceptional period (1657-1763) between Great Britain and
France, and during the second exceptional period (1953-1989) between the
United States and the Soviet Union) states only take two other states into
consideration regarding war decisions (n = 2). During the first exceptional
period, as a consequence of intense rivalries, issues between Britain and
France became over-connected and non-systemic war dynamics hyper-excited; non-systemic wars were either more extreme (in size and intensity)
or completely suppressed, than is the case during chaotic (n > 2) conditions.
This study suggests, as I already mentioned, that the number of degrees
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of freedom of the System determine how the level of free energy of the System is regulated. Chaotic conditions (n > 2) ensure that free energy levels
of the System stay within certain boundaries. Chaotic conditions prevent
the System from becoming hyper-excited, through (at least) a third degree
of freedom. When n = 2, free energy levels (tensions) in the System are significantly elevated.
The war data (38) shows that during the first exceptional period (1657
- 1763), the System produced a series of very severe non-systemic wars.
Although these wars were system-wide, they did not qualify as systemic and
were not indicative of a critical condition of the System. They also did not
result in the implementation of a new upgraded order.
During the first exceptional period the System was in a low-connectivity
regime, and its dynamics were (also) not restrained by the local stability of
states derived from their high connectivity to the network of issues; there was
– so to say – only one issue: the intense rivalry between Britain and France.
In 1763, when the intense rivalry between Britain and France was through
the Seven Years’ War decided in favor of Britain, the System immediately
resumed chaotic non-systemic war dynamics, that did not lack ‘internal
inhibition’. From that moment onwards, a third degree of freedom again
impacted the decision-making of states. The resumption of chaotic non-systemic war dynamics is visible in the war data – wars became smaller in size
and severity – and in the circular trajectories (orbits) in phase state of the
intensities and sizes of non-systemic wars (1763-1792).
Because of the hyper-excited state of the System during the first exceptional period (1657-1763) and the immediate free energy releases of the System
through non-systemic wars, the System could not reach a high-connectivity
regime, start building up a free energy release deficit, and produce vulnerable
issue clusters with fractal structures that could percolate the System, cause
criticality, and result in systemic war. Chaotic dynamics and a high-connectivity regime (a regime when increasing connectivity of states in the issue
network, inhibit non-systemic release events) are necessary pre-conditions
for the System to become critical, and be able to implement upgraded orders.
In other words, issues and tensions that are immediately resolved when
they are created, as was the case during the first exceptional period, do
not contribute to the development of the System. The abnormal periodic
hyper-excited war dynamics during the exceptional period caused a delay
in the unfolding of the singularity dynamic and led to the production and
use of very high levels of free energy, without significant effects on the
development of the System.
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147 Orbits in phase state constitute coherent ‘war clusters’ that perform a balancing
function.
Key words

Phase state, First international order, Chaotic war dynamics, Orbits, Damped
oscillator.

In phase state, dynamics of chaotic systems show complicated trajectories. These trajectories and their boundaries result from so-called strange
attractors of these types of systems. These complicated trajectories are the
outcome of a few variables that interact nonlinearly. When a phase state is
constructed for the war dynamics of the System based on the fraction (relative size) and intensity of successive wars, it is possible to identify (more
or less) circular trajectories (i.e., orbits). Orbits can follow either left-handed
or right-handed trajectories. In below figure, the right-handed orbits are
projected on the left side (second quadrant), and the left-handed orbits are
shown on the right side (first quadrant). The data also show that, at certain
points in time, non-systemic wars do not follow these circular trajectories.
Apart from the exceptional period, these are only short interruptions.
The figure below shows nine orbits – circular trajectories – in phase state
of 45 non-systemic wars during the period between 1495–1618, the first relatively stable period preceding the Thirty Years’ War.

Intensity/1000

Development of the size (fraction) and intensity of nine orbits
that can be identified during the period 1495-1618, n = 45
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Figure 91 This figure shows the nine orbits (circular trajectories) the anarchistic System produced
in phase state (with size (fraction) and intensity as variables) during the first relatively
stable period (the first international order, 1495-1618). In the first quadrant, the orbits
with a left-handed direction are shown. In the second quadrant, right-handed orbits are
shown. I have constructed this ‘attractor’ by visually identifying circular orbits in phase
state and determined whether these trajectories follow a left-handed or right-handed
trajectory. Next, I have projected the right-handed trajectories in the second quadrant.
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Further analysis reveals that orbits not develop arbitrarily; these groupings develop with
a certain regularity. These typical orbits exhibit visual similarities with strange attractors,
which is typical for chaotic systems.

As I explain in in this study, these orbits are not just ‘artificial’ constructs: The
nine orbits during the first international order constitute a damped oscillator.
148 Chaotic non-systemic war dynamics and high-connectivity regimes are
preconditions for the System to become critical.
Key words

Chaotic war dynamics, Non-chaotic war dynamics, Exceptional periods, Highconnectivity regime, Preconditions, Criticality.

The non-systemic war dynamics during the second relatively stable period
(1648-1792) that includes the first exceptional period (1657-1763) reached its
tipping point in 1774, shortly after the System resumed chaotic war dynamics.
The period from 1763 until the French Revolutionary and Napoleonic
Wars (the second systemic war, 1792-1815)) was a relatively quiet period
with only minor conflicts (57). The relatively peaceful conclusion of this life
cycle, as is the case with other cycles, is consistent with the characteristics
of cascade dynamics that typically precede global cascades (72). The fact
that the exceptional period (1657-1763) was situated in the low connectivity
regime, where connectivity rather than local stability effects (as is the case
in the high-connectivity regime) determine the size of non-systemic wars,
is probably not a coincidence.
I argue that high-connectivity regimes and chaotic non-systemic war
dynamics are preconditions for the anarchistic System to become critical
and produce systemic wars.
During high-connectivity regimes, states become as a consequence of
the increasing connectivity of the issue network they are integral parts of,
increasingly stable, while at the same time the production of free energy (tensions) further accelerates. Instead of being released (through non-systemic
wars) the free energy (unresolved issues and accompanying tensions) are
then ‘stored’ in the System, and crystalize in vulnerable issue clusters with
fractal structures, that eventually percolate the System, cause it to become
critical and produce a systemic war to upgrade its order.
Chaotic war dynamics (chaotic conditions, n > 2), also are a precondition
for criticality. Chaotic war dynamics are more restrained than non-chaotic war dynamics, as the extreme periodic war dynamics during the first
exceptional period show (1657-1763). Periodic war dynamics do not allow
for a high-connectivity regime, the storage of tensions (because they are
released) and the formation of vulnerable clusters with fractal structures.
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149 Analysis of autocorrelations of non-systemic war dynamics during the first
international order (1495-1618) and the first exceptional period (1657-1763)
confirms the fundamentally different nature of non-systemic war dynamics
during respective periods.
Key words

Autocorrelation, First international order, First exceptional period, Random
versus periodic.

Intensity (×1000)

Autocorrelation is the cross-correlation of a signal with itself. It is a method
to detect non-randomness.
In below table the autocorrelations lag-1 until lag-8 are shown of the sizes
(in terms of fraction) of wars during the first international order (1495-1618),
and of wars during the first exceptional period (1657-1763).
This analysis shows (1) the significant lower and more random autocorrelations during the first international order, and (2) the significant higher
and regular autocorrelations during the first exceptional period.
These findings are consistent with the assumption that during the first
international order non-systemic war dynamics are chaotic in nature, and
during the first exceptional period non-chaotic and more regular.
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Phase state 1657-1763, first exceptional period, second
relatively stable period (1648-1792) first finite-time
singularity dynamic (1495-1945), n = 20, based on
data Levy (38)
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Figure 92
This figure shows the development of lag-1 until
lag-8 autocorrelations of war dynamics during
the first international order (blue) and the first
exceptional period (yellow). During the first
exceptional period the autocorrelations were
significantly higher and developed more regularly, consistent with the assumption that these
‘abnormal’ war dynamics were not chaotic, but
periodic in nature. During the first international
order the System produced 45 non-systemic
wars; I calculated the lag-1 autocorrelation of
this series of wars by determining the correlation coefficient between the sizes (fraction) of
wars 1-44 with 2-45, the lag-2 autocorrelation
by determining the correlation coefficient
between the sizes of wars 1-43 with 3-45, etc.
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150 Multiple indicators point to the chaotic nature of non-systemic war dynamics of
the System.
Key words

Chaotic war dynamics, Proof, Circular trajectories, Orbits, Lyapunov exponent,
Degrees of freedom, Exceptional periods, Autocorrelation, Deterministic dynamics.

I argue that the typical circular trajectories in phase state, the positive
Lyapunov exponents that can be found, the abnormal war dynamics that
seem to be related to a decrease in the number of degrees of freedom of the
System, and the low and random autocorrelations of non-systemic war
dynamics, together make a powerfully compelling case for the hypothesis
that the non-systemic war dynamics normally show(ed) chaotic characteristics. This implies that not only the finite-time singularity accompanied by
four accelerating cycles is deterministic in nature, but also the System’s war
dynamics ‘one level down’ (at the level of cycles). The System is a rule-based
deterministic system with only a few (but at least two) variables determining
its non-systemic war dynamics. Because non-systemic wars are normally
(except for the exceptional periods 1657-1763 and 1953-1989) chaotic in nature,
they are – contrary to systemic wars making up the cycles of the finite-time
singularity dynamic – intrinsically unpredictable, at least with respect to
their intensity and size (and probably timing).
151 The finite-time singularity dynamic accompanied by four accelerating cycles
(1495-1945) ensured the fastest and most efficient development of the
anarchistic System toward a next – and unavoidable – level of SIE.
Key words

Singularity dynamic, Second law of thermodynamics, Optimization, Dual-phase
transition, Next level of SIE, First exceptional period, Inefficiencies.

In part I and II, I discussed the highly optimized (‘sub’) dynamics (components)
of the first finite-time singularity dynamic, that collectively contributed to the
optimization of to the performance and evolvability of the anarchistic System.
Consistent with the demands of the second law of thermodynamics,
the free energy the anarchistic System produced, was periodically put to
work through (four) systemic wars. Through these systemic wars, the System upgraded its ‘orders’ - organizational arrangements that underpinned
successive international orders - to allow for a lower energy states of the
System. Because the anarchistic System produced free energy (tensions) at
an accelerating rate (and in accelerating amounts), the four systemic wars
were produced at an accelerating rate, and with accelerating amplitudes.
The moment (in 1939) the anarchistic System reached the critical connectivity threshold (the singularity in finite time) the anarchistic System produced infinite amounts of free energy (tensions), as a consequence collapsed
and produced a dual-phase transition in response. Through the dual-phase
transition (the fourth systemic war, the Second World War, 1939-1945), in

298 |



CHAPTER 8

statement 151

order to meet the requirements of the second law of thermodynamics, the
System simultaneously implemented two dedicated non-anarchistic hierarchies in Europe (the core of the System), and a first global order at a global
scale of the System.
The successive upgraded orders that were implemented (in the deterministic domain of the System), implied that increasingly comprehensive organizational arrangements that underpinned successive international orders
could – and had to be – implemented in the contingent domain of the system.
The increasing amounts of free energy (tensions) that was produced,
and the application of the second law of thermodynamics, in combination
with a number of other deterministic laws and mechanisms, resulted in a
highly path dependent dynamic; the finite-time singularity dynamic locked
in on increasingly ‘more’ order, by increasingly destructive systemic wars.
I argue that the finite-time singularity dynamic accompanied by four
accelerating cycles was the fastest and most efficient path to the dual-phase
transition, and thus to the next level of SIE; the singularity dynamic did not
waste much time and energy to get there.
Only temporarily – during the first exceptional period (1657-1763) – were the
optimal dynamics of the System disrupted. During the first exceptional period
the non-systemic war dynamics of the System were temporarily not chaotic,
but periodic in nature; the non-systemic wars became temporarily hyper-excited as a consequence of the lack of a third – balancing – degree of freedom.
As I explain in more detail in part II and in a number of other statements,
the abnormal non-systemic war dynamics during the first exceptional period
(during the second cycle) caused a delay in the unfolding of the finite-time
singularity dynamic of about 13 years, and the System also produced significant larger amounts of free energy, that led to the deployment of excessive
amounts of destructive energy, as I show in below table.
Differences between severities of wars: actual versus theoretical first finite-time
singularity dynamic. (Severities in BCD of Great Powers, data based on Levy (38))

International order
Actual

Theo.

Systemic war
Delta

Cycle

Actual

Theo.

Delta

Actual

Theo.

Delta

1,971,000

1,971,000

0.00

2,976,000

3,036,000

– 1.98

1

1,005,000 1,065,000 – 5.63

2

5,018,300 850,000

460.39 2,532,000

4,900,000

– 48.33 7,550,300

5,750,000

31.31

3

690,780

620,000

11.42

8,100,000

– 4.51

8,425,080

8,720,000

– 3.38

400,000

– 86.25 12,948,300 11,100,000

16.65

13,003,300

11,500,000

13.07

4 55,000
Table 85

7,734,300

In this table I give an overview of ‘energy discrepancies’ between the actual and theoretical
first finite-time singularity dynamic that was accompanied by four cycles (1495-1945). The
figures in this table concern the severities (in BCD, of Great Powers involved) of the sum of
the severities of non-systemic wars during successive international orders, of systemic wars,
and of cycles (total). I consider the severity of wars a measure for the free energy (tensions)
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that is produced in the System. In the column ‘Delta’ I show the deviation (in percent) from
the theoretical model of the finite-time singularity dynamic. A number of deviations are significant: (1) the sum of the severities of non-systemic wars during the second international
order is ‘extreme’; a deviation I – as explained – attribute to the abnormal war dynamics
during the first exceptional period (1657-1763), (2) the severity of the second systemic war is
significant lower; an (‘compensation’) effect I also attribute to the abnormal war dynamics
during the first exceptional period (1657-1763), (3) the sum of the severities of non-systemic
wars during the fourth international order is significant lower than the theoretical model
‘predicts’; an effect that can probably be attributed to finite-size effects, that impacted the
non-systemic war dynamics of the System at that stage (shortly before its collapse), and
(4) the severity of the fourth systemic war is significantly higher, an effect I attribute to the
globalization effect.

152 Abnormal war dynamics during the first exceptional period (1657-1763) caused
a delay of 13 years in the development of the second cycle (1648-1815) and in the
unfolding of the finite-time singularity dynamic (1495-1945).
Key words

Abnormal war dynamics, Delay, First exceptional period.

In this statement I quantify the delaying effect in the unfolding of the
finite-time singularity dynamic accompanied by four accelerating cycles
(1495-1945), I assume was caused by the abnormal war dynamics during the
first exceptional period (1657-1763). The (speculative) calculations related
to the ‘delay-effect’ are based on the assumptions that (1) the frequency of
successive cycles, as well as (2) the severities of successive systemic wars,
should accelerate very regular.
I argue that abnormal conditions during the first exceptional period
(1657-1763) caused a delay in the unfolding of the finite-time singularity
dynamic (1495-1945). The abnormal conditions (a temporary decrease in
the number of degrees of freedom in the System to two) during this period,
caused the System to produce periodic (more extreme, unconstrained and
but also more regular), instead of chaotic (more restrained and intrinsically
unpredictable) non-systemic war dynamics.
In this statement I make a speculative calculation of the delay in the
unfolding of the singularity dynamic the abnormal conditions caused.
However, another ‘distortion’ should also be addressed: I argue that
the life span of the first cycle (1495-1648) also is not correct, and that this
‘distortion’ (a matter of ‘measurement’) must be taken into consideration to
determine the delay that was caused by the abnormal conditions during the
first exceptional period (1657-1763).
A visual inspection of the first wars in Levy’s data set (see also various
figures in part I) show that the sizes of the first non-systemic wars during
the first relatively stable period (the first international order) were relatively large compared to the typical size of non-systemic wars during the
early stages of development of the other three relatively stable periods (that
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followed systemic wars). I argue that Levy’s dataset is incomplete, and that
a number of non-systemic wars should have been included in the dataset.
This implies that the System actually ‘started’ at an earlier stage than Levy
(and other historians) propose.
Consistent with the theoretical model of the singularity dynamic, I suggest that six non-systemic wars should be included in the dataset, bringing
the start date of the first cycle and the System itself forward. My speculative
reasoning is as follows. Assuming that the absolute numbers of non-systemic
wars during the second and third cycle are more or less accurate, it can be
reasoned that the number of non-systemic wars during the first cycle should
be 51 instead of 45 (as Levy’s dataset suggests); by adding six wars the linear
decrease in the absolute number of non-systemic wars during successive
relatively stable periods is ‘complete’.
During successive cycles, non-systemic wars have average return-times,
which specify the average amount of time that elapses during a relatively
stable period between the start of two successive non-systemic wars. During
the first cycle, the return time was 2.7 years. Based on this reasoning, I assume
that six missing non-systemic wars took place over a period of 16.2 years.
This implies that the first cycle of the singularity dynamic, and the System
itself, started around 1480 and not around 1495. According to Overy, during
the period between 1480–1495, the System experienced five non-systemic
wars with Great Power participation (45). It seems that these particular wars
should be included in the dataset. If they are added, the size-development
of non-systemic wars in the early stages of the first relatively stable period
becomes more regular.

Movinge avergare five wars: Size (fraction)

Moving average of five successive wars 1495-1660 (nr's 1-55 Levy (38))
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Figure 93 In this figure the moving average of five successive wars is shown during the period 14951650 (war nr’s Levy 1-55 (38)). I have complemented the data with six non-systemic wars
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(in red): the dynamics suggest these wars are missing in the data. Given the average
return time of non-systemic wars during the first relatively stable period (1495-1618), this
implies the System started around 1480, and not in 1495. If six wars are added to the total
number of non-systemic wars during the first relatively stable period (45 plus 6 is 51), the
singularity dynamic is more consistent (see consistency index).

The corrected lifespan of the first cycle makes it possible to better determine
the necessary correction for the life span of the second cycle (1648-1815, that
includes the first exceptional period (1657-1763), which is required for deriving the theoretical – undistorted – model of the first finite-time singularity
dynamic accompanied by four accelerating cycles.
Correction of lifespans of cycles (and relatively stable periods)

Table 86

Uncorrected life span

Applied correction

Corrected life span

1

153

Plus 15

168

2

167

Minus 13

154

3

103

NA

NA

4

27

NA

NA

This table shows the corrections that are applied to the life spans of cycles (relatively
stable periods)

If the acceleration rate of successive cycles of the System is applied, and when
the adjusted life span of the first cycle (168 years, 1480-1648) is taken into
account, the life span of the second cycle should be 154 years, 13 years shorter.
I have determined the corrected lifespan through finite-tuning the properties – including the acceleration rate of life spans – of the theoretical finitetime singularity dynamic; a method I describe in part II and a number of
statements in part III.
I attribute this delay to the abnormal conditions during the first exceptional period (1657-1763) and their impact on the nature of the non-systemic
war dynamics of the System. Assuming that all other conditions were
unchanged, this delay also implies that the System would have experienced
the second, third, and fourth systemic war also about 13 years before their
actual dates.
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9 NON-CHAOTIC NON-SYSTEMIC WAR DYNAMICS AND
EXCEPTIONAL PERIODS

153 The number of other states decision makers of states take into account
regarding war decisions, determines the number of degrees of freedom of the
System, and the nature of its war dynamics.
Key words

Exceptional periods, Chaotic war dynamics, Non-chaotic war dynamics, Degrees of
freedom, Periodic war dynamics, Resumption of chaotic war dynamics.

I argue that two exceptional periods can be identified in the war dynamics of
the System during the period 1495-2016; a first exceptional period (1657-1763)
during the life span of the second international order (second relatively stable
period, 1648-1792) of the first finite-time singularity dynamic, accompanied
by four cycles (1495-1945), and a second exceptional period (1953-1989), better
known as the ‘Cold War’, during the life span of the fifth international order,
the first relatively stable period (1953-…) of the second singularity dynamic,
accompanied by probably three accelerating cycles (1945-2156).
I attribute the abnormal non-systemic war dynamics during these two
exceptional periods to respectively the intense rivalry between Britain and
France, and between the United States and the Soviet Union. I assume that
as a consequence of these intense rivalries, the number of degrees of freedom
(n) of the System was temporarily reduced to two: During these periods all
issue in the System were one way or the other connected to – dominated
by – these rivalries. Concerning their war decisions states only took two
other states into consideration.
Typically, chaotic dynamics require at least three degrees of freedom
(n > 2); two degrees of freedom produce periodic dynamics. Both types
of dynamics are ‘related’ in the sense that they are separated by only one
degree of freedom.
During the first exceptional period (1657-1763), wars were either relatively
small with a low intensity, or extremely large with a high intensity. In phase
state the rivalry between Great Britain and France resulted in simple zigzag
trajectories instead of circular ones, as figure 3 shows. These more extreme
periodic all-or-nothing war dynamics (in terms of size and intensity) when
the System was governed by only two degrees of freedom, can intuitively be
explained by the fact that, under those conditions (n = 2), the System and its
dynamics lacked a third degree of freedom that acted as a balancer in war
decisions of states and in resulting dynamics.
If n > 2, implying that a third state is considered in war decisions, war
dynamics are chaotic in nature and more restrained; a third state (that is
considered in war decisions) has in other words an inhibitory effect on war
decisions and resulting war dynamics.
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The rivalry between these Great Powers was eventually settled in favor of
Great Britain in 1763 (through the Seven Years’ War). After this war, typical
circular, chaotic trajectories resumed. These changes in dynamics from chaotic to periodic in 1657 and vice versa in 1763, can be defined as ‘bifurcations.’
In statement 168 I discuss two ‘identical’ subcycles that can be identified in
the war dynamics, during the first exceptional period.
During the second exceptional period (1953-1989), the eight non-systemic
wars the System produced were very subdued, and (for one exception) took
place outside of Europe; outside of the main ‘focus’ of the rivalry between
the United States and the Soviet Union.
As the resumption of the typical circular trajectories in phase state show,
the System resumed chaotic war dynamics in 1989.
154 The processes of integration in Europe and the further globalization of the
System were temporarily delayed (1953-1989) as a consequence of the intense
rivalry between the United States and the Soviet Union, and resumed when
eventually the Eastern hierarchy collapsed (1989).
Key words

Integration, Globalization, Second exceptional period, Deadlock, Collapse Eastern
hierarchy, Chaotic war dynamics.

The implementation of two dedicated non-anarchistic hierarchies in Europe
– the Western and Eastern Hierarchies, respectively dominated by the United
States and the Soviet Union – was indicative of the rivalry between the United
States and the Soviet Union, following the fourth systemic war (the Second
World War, 1939-1945). As a consequence of this rivalry the implementation
of a unified hierarchy was not achievable. I make the assumption that the
connectivity in Europe allowed for such a solution at an earlier stage (1945),
as the absorption of Eastern states into the Western hierarchy after the
collapse of the Eastern hierarchy in 1989 suggests.
Following the Second World War (the fourth systemic war, 1939-1945), and
the dual-phase transition it resulted in, Europe, as an extension of the global
reach of both superpowers (the United States and the Soviet Union), became
the central source of free energy (tension) production in the global System.
The intense rivalry between both superpowers and the hierarchies they controlled produced a new exceptional period (1953-1989) governed by only two
degrees of freedom that defined its non-systemic – abnormal – war dynamics.
Whereas during the first exceptional period (1657-1763), intense rivalry led
to a series of highly predictable and severe non-systemic wars – hyper-excited
war dynamics – during the second exceptional period (1953-1989) the System
produced highly subdued non-systemic war dynamics.
Possession of highly destructive nuclear weapons with global reach that
assured mutual destruction of both superpowers and their allies, and the
ability of both superpowers to maintain a credible second strike capability,
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made the basic security requirements of the United States and the Soviet
Union and their respective allies inseparably connected.
The global power projection capabilities and influence of both superpowers connected all global issues and tension to the main issue, Europe, and as
a consequence of the high-connectivity of issues and tensions, non-systemic
wars could only sporadically be produced and could only take place outside
Europe; most non-systemic wars did not – and could not – directly involve
the main rivals.
This dynamic changed dramatically when, in 1989 the Eastern Hierarchy
collapsed as a consequence of their internal imbalances. A lack of internal
adaptability of their systems, in combination with the high demands made
by their rivalry with the Western Hierarchy and the United States contributed to these collapses.
These combined collapses had a number of consequences:
It led to the absorption of Eastern European states into the Western Hierarchy via the European Union.
It caused a resumption of chaotic non-systemic war dynamics, which were
no longer suppressed by the intense rivalry between the United States and
the Soviet Union.
It led to an initial disengagement of both superpowers from European affairs.
It led to a shift in centers of tension in the System.
It led to the collapse of states that were artificially kept alive as a part of the
rivalry between the United States and the Soviet Union through their efforts
to maximize their influences in the global System. A lack of support meant
that certain states could not adequately fulfill their basic requirements; they
lost internal balance and collapsed. Often these failed states were only artificial constructs imposed on territories by European states, and were not the
outcome of a necessarily long-term process of internal and external tuning
and fine-tuning to adequately organize them for the balanced fulfillment
of basic requirements.
The collapse of the Soviet Union redefined the global System and its dynamics,
and caused a number of global shifts. Until 1989, the rivalry between Great
Powers was still strongly focused in (and on) Europe, the global crystallization point of tensions between the two superpowers of the global System.
The collapse of the Soviet Union allowed for completion of the temporarily delayed process of social integration in Europe (1953-1945), a shift in
the centers of tensions, and the unleashing of chaotic war dynamics on the
global anarchistic System.
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155 A number of developments contribute to the level of tensions – free energy – in
the current System.
Key words

1
2

3

4
5

Second law of thermodynamics, Deterministic laws, Contingent domain, Security
dilemma, Interacting self-fulfilling prophecies, Developments, Production free
energy, Crystallization.

The properties of energy releases – when, where, their sizes, and frequencies – are determined and shaped by the second law of thermodynamics,
and by other deterministic laws and principles that apply to the dynamics
and development of the System. These deterministic principles include the
number of degrees of freedom that determine the nature of the System’s
non-systemic ward dynamics, and the connectivity/local stability effect
that comes into effect when the System reaches the tipping point during
relatively stable periods.
In the contingent domain, other factors are also at play, as long as they do
not conflict with the deterministic laws and principles. These contingent principles include the security dilemma and interacting self-fulfilling prophecies
between states, that for example ‘determine’ how and where tensions crystallize in underlying vulnerable issue clusters, that will eventually be activated.
The high susceptibility of the System during criticality makes it impossible to determine in advance what specific incident or event will trigger a
systemic war, or how tensions and war activities will shape the systemic
war that is produced.
Current (2016) developments in the System make it possible to identify
‘drivers’ that contribute to the production and crystallization of issues and
tensions in the System:
Rivalries between Great Powers: The United States, China, Russia and France
and Britain; and between Great Powers and other states;
Local issues with potential global impacts because of (in)direct involvement
of Great Powers. These local issues include issues in the Middle East, Eastern
Europe, the South China Sea, and in Europe itself.
Radical religious communities that leverage the interconnected network – the
Internet – to mobilize and deploy destructive energy at a global scale, in efforts
to undermine the legitimacy of states and the current international order;
The differentiated growth of Great Powers, and other states;
The (increasing) obsolescence of current orders (the United Nations, and
the European Union).
Eventually, these – and probably other – vulnerable issue clusters will percolate
the global system, cause criticality and produce a systemic war. Achieving
criticality and systemic war is consistent with the second law of thermodynamics, and ensures that free energy is put to work to implement upgraded
orders that allow for a lower free energy state of the System.
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156 The intense rivalry between the United States and the Soviet Union following
the fourth systemic war (the Second World War, 1939-1945) produced a second
exceptional period (1953-1989).
Key words

Rivalry, Second exceptional period, Degrees of freedom, Highly subdued war
dynamics, 1989.

During the second relatively stable period (international order, 1648-1792)
of the finite-time singularity dynamic accompanied by four accelerating
cycles (1495-1945), the intense rivalry between Britain and France caused
a temporary reduction in the degrees of freedom (n) in the System; as a
consequence of the intense rivalry, the degrees of freedom in the System
were reduced from n > 2 to two (n = 2), and the System produced periodic
instead of chaotic non-systemic war dynamics. These abnormal non-chaotic non-systemic war dynamics occurred during the period 1657-1763. This
period I designate as the first exceptional period.
The fourth systemic war (the Second World War, 1939-1945) constituted
a dual-phase transition; the ultimate ‘step’ of the finite-time singularity
dynamic accompanied by four accelerating cycles that unfolded during the
1495-1945 period.
The dual-phase transition resulted in the simultaneous implementation of
two dedicated non-anarchistic hierarchies in the core of the System (Europe),
and a first global international order at a global scale of the System.
The two dedicated non-anarchistic hierarchies that were implemented
in Europe, were controlled by the United States (the Western hierarchy) and
the Soviet Union (the Eastern hierarchy) respectively.
Following the dual-phase transition (1939-1945), the rivalry between the
United States and the Soviet Union, and the respective hierarchies they
controlled intensified, and resulted in a second exceptional period (19531989). During the second exceptional period – better known as the Cold War –
interactions and relationships in the global System, became increasingly
dominated by the intensifying global rivalry between the United States and
the Soviet Union.
Contrary to the non-chaotic war dynamics during the first exceptional
period (1657-1763), the non-systemic and non-chaotic war dynamics during
the second exceptional period (1953-1989), were not hyper-excited and periodic
in nature, but highly subdued instead. Only for one exception (the Sinai war,
1956, nr. 117)), only one Great Power participated in the eight non-systemic
wars the System produced during the second exceptional period; except
for one of these wars, (the Russo-Hungarian War, 1956, nr. 116) these wars
occurred outside of Europe.
These highly subdued non-systemic war dynamics can be explained by the
very high connectivity of the network of issues and states in the System; all
issues in the System during the second exceptional period (1953-1989), were
one way or the other, related to the intense (world-wide) rivalry between
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the United States and the Soviet Union. During the second exceptional
period (1953-1989), the condition of the System – and network of underlying
vulnerable issue clusters – resembled the condition of the System during a
high-connectivity regime, shortly before becoming critical and producing a
systemic war. The high connectivity of states in the System, produced this
exceptional ‘stable’ and relatively long condition.
The System could maintain itself in this ‘stable’ almost critical condition, because of the potentially self-destructive deadlock both rival states
had created. The intense rivalry between both Powers had resulted in the
(preventive) deployment of large amounts of highly destructive weapon
systems. The destructiveness and range of these (nuclear) weapon systems
on the one hand, and level of protection (invulnerability) of components of
these weapons systems on the other hand, resulted in strategies that assured
‘mutual assured destruction’ (MAD in nuclear strategy terminology).
The United States and the Soviet Union had assured that their nuclear
capabilities could not be (completely) destroyed by a first strike by their rival,
and that they under all circumstances maintained a second strike capability
that allowed for the destruction of the other state (even after a first strike
of their adversary). Under those ‘MAD-conditions’ war as an instrument of
policy/politics – to ensure the survival of states and their populations – had
become obsolete. This particular condition – the second exceptional period –
ended when the Eastern hierarchy collapsed in 1989.
The moment the Eastern hierarchy collapsed (1989), the intense rivalry
between the United States and the Soviet Union was ‘resolved’ (at least temporarily) and the System could resume chaotic non-systemic war dynamics.
Initially Russia – the core-state of the Soviet Union – was preoccupied by its
internal dynamics related to the collapse of the Soviet Union and Eastern
hierarchy; but at a later stage – in the early 21st Century – when Russia had
recovered from the process of fragmentation, it resumed typical Great Power
behavior in the System.
157 During the first exceptional period (1657-1763) the non-systemic war dynamics
of the System were periodic in nature, and became hyper-excited; during the
second exceptional period (1953-1989) the non-systemic war dynamics of the
System were very subdued.

Key words: Exceptional periods, Non-systemic war dynamics, Hyper-excited war
dynamics, Subdued war dynamics, Rivalry, Degrees of freedom, MAD.
During the second relatively stable period (1648-1792) of the finite-time singularity dynamic (1495-1945), the non-systemic war dynamics of the System
were temporarily distorted, and were periodic instead of chaotic in nature.
This temporary change in the nature of the non-systemic war dynamics of
the System can be attributed to a change in the number of degrees of freedom of the System. The number of other states decision makers of states
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Intensity (×1000)

take into consideration regarding war decisions, determines the number of
degrees of freedom of the System.
Normally, the number of degrees of freedom of the System is at least
three (n > 2). In case n > 2, the System produces chaotic non-systemic war
dynamics (intrinsically unpredictable, sensitive for initial conditions, circular
trajectories in phase state, etc.). During the first exceptional period (1657-1763),
however, the number of degrees of freedom was temporarily reduced to only
two; as a consequence of the intense rivalry between Britain and France,
I argue. In case n = 2, the System produces non-chaotic non-systemic war
dynamics, that were during the first exceptional period in nature.

14

Phase state 1657-1763, first exceptional period, second
relatively stable period (1648-1792) first finite-time
singularity dynamic (1495-1945), n = 20, based on
data Levy (38)
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Figure 94
In this figure phase state is shown during the
first exceptional period (1657-1763), second
cycle, first finite-time singularity dynamic
(1495-1945).
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Phase state 1763-1792, second relatively stable period
(1648-1792) first finite-time singularity dynamic
(1495-1945), n = 6, based on data Levy (38)
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Figure 95
In this figure phase state is shown during the
period 1763-1792, after the System resumed
chaotic war dynamics (second cycle, first finitetime singularity dynamic (1495-1945)).

309 |



CHAPTER 9

statement 157

Intensity x 10

Analysis shows, that a second exceptional period (1953-1989) can be observed
during the first relatively stable period (1945-…) of the second singularity
dynamic (1945-…). I argue that the abnormal war dynamics during the second
exceptional period can be attributed to the intense rivalry between the United
States and the Soviet Union during that period of time (1953-1989, better
known as the Cold War). However, instead of becoming hyper-excited (as
was the case during the first exceptional period), non-systemic war dynamics
during the second exceptional period, were highly subdued.
In both cases, when the intense rivalries were settled that were responsible
for the temporary decreases in the number of degrees of freedom, the System
resumed chaotic non-systemic war dynamics (respectively in 1763 and 1989).

18

Phase state 1989 - present, first relatively stable
period (1945-….) second finite-time singularity
dynamic (1945-....), n = 11

16
14

Figure 96
In this figure phase state is shown during
the second exceptional period (1953-1989),
first cycle, second finite-time singularity
dynamic (1945-…).
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Figure 97
In this figure phase state is shown during the
period 1989-present, after the System resumed
chaotic war dynamics (first cycle, second finitetime singularity dynamic (1945-…)).
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An interesting question is, why, despite a number of similarities between both
exceptional periods, in the first case non-systemic war dynamics became
hyper-excited, and in the second case highly subdued.
Before I further elaborate on this issue, I also mention another similarity
between both cases: In both cases – in case of the first and second exceptional
period – the System was in a low-connectivity regime. The relatively stable
period the first exceptional period (1657-1763) was situated in, reached its
tipping point in 1774; the relatively stable period the second exceptional
period was situated in, reached its tipping point in 2011.
I assume that a decrease in the number of degrees of freedom (n = 2) during
low connectivity regimes, causes the issue network to become ‘over-connected’: all issues become ‘one way or the other’ connected to the intense
rivalry between just two Great Powers.
The behaviors of the System during the first and second exceptional period
suggest that the System can respond in two ways to such an over-connected
condition; non-systemic war dynamics can become either hyper-excited or
highly subdued.
In case of a hyper-excited response, large amounts of free energy (tensions)
are produced, and as a consequence of a lack of ‘inhibition’ (a third degree
of freedom) more or less immediately released. These non-systemic release
events (assuming that they do not bring an end to the intense rivalry) than
further contribute to the rivalry between both states, and provoke even more
extreme reactions. This was the logic of the abnormal war dynamics during
the first exceptional period.
Although there were numerous similarities between both exceptional
periods, the large amounts of free energy (tensions) that were produced
during the second exceptional period (1953-1989), could not be released
(as was the case during the first exceptional period). The intense rivalry
between the United States and the Soviet Union, had resulted in a deadlock;
both superpowers had preventively deployed large amounts of destructive
energy (nuclear weapons) to intimidate their respective adversary, but
also had ensured that they could under all circumstances – also in case of
a ‘first nuclear strike’ by the adversary – launch a (second) nuclear strike
in response. The ‘second strike capabilities’ of both superpowers ensured
‘mutual assured destruction’ (MAD). MAD made that war no longer was
“mere a continuation of policy/politics by other means”; War had become
a guarantee for (mutual) self-destruction.
Dominance over Europe (the erstwhile core of the anarchistic System
(1495-1945)) was at stake in this rivalry. The eight non-systemic wars the
System produced during the second exceptional period (1953-1989) were for
above mentioned reasons small in size, and took in all cases (except for the
Sinai War, 1956, nr 117) place outside of Europe. The trajectories in phase
state confirm their abnormality.
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158 The number of degrees of freedom of the System, determines the anarchistic
System’s ‘internal restraint/inhibition’; internal restraint is required for the
System’s development.
Key words

Degrees of freedom, Exceptional period, Non-systemic war dynamics, Chaos,
Restraint, Development.

When n = 2, the System lacks built-in inhibition and war activity is easily
amplified; non-systemic wars can even span the entire System, despite the
fact that the System is not critical. The System becomes in other words
‘hyper-excited’, leading to extreme dynamics; as was the case during the first
exceptional period. (It is interesting to note that a similar dynamic can be
observed in brain activity; both the brain and the System can be considered
a complex network). I quote Beggs et al.: “… by blocking inhibitory synaptic
transmission (IP: equivalent with a temporary reduction of the degrees of freedom of the System to two), it is possible to make the tissue (IP: equivalent with
the System) hyper exited, leading to larger avalanches (IP: equivalent with
non-systemic wars) (10). This looks like the supercritical phase, where activity
is often amplified until it spans the entire system.”)
In case of a third degree of freedom (variable, a third state that must be
considered in war decisions), the System is better balanced, and its dynamics
are more restrained. In case of a third degree of freedom non-systemic war
dynamics are chaotic in nature: chaotic war dynamics and restraint go hand
in hand in the anarchistic System.
I argue that because of the n = 2 conditions of the System during the first
exceptional period, resulting in hyper-excited non-systemic war dynamics,
the System could not reach the tipping point (and the high-connectivity
regime) of the relatively stable period. Development of the System – unfolding
of the singularity dynamic – requires restraint:
The System must experience a high connectivity regime and chaotic
conditions (n > 2) that allow for a steady buildup of tensions in the System,
and the crystallization of vulnerable issue clusters with fractal structures,
that eventually percolate the System, and cause it to become critical and
produce a systemic war. A high connectivity regime and chaotic conditions
are necessary to prepare and ‘charge’ the System to produce a systemic war.
When the System in 1763 resumed its chaotic war dynamics, it also very
quickly resumed its path toward criticality, ensuring the unfolding of the
singularity dynamic. (See also: (67))
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159 Abnormal non-systemic war dynamics during the first exceptional period (16571763) disrupted the otherwise smooth unfolding of the finite-time singularity
dynamic accompanied by four accelerating cycles (1495-1945), causing a delay
and inefficiencies in its development.
Key words

Degrees of freedom, Chaotic war dynamics, Singularity dynamic, Exceptional
period, Delay, Inefficiencies.

During the first exceptional period (1657-1763) the anarchistic System lacked
a third degree of freedom, and as a consequence an internal control mechanism that restrained its war dynamics. The abnormal periodic non-systemic
war dynamics the System produced during the first exceptional period (16571763), were often exceptionally sever and in some cases system-wide (in size).
The abnormal and extreme non-systemic war dynamics during the first
exceptional period prevented the second relatively stable period (1648-1792)
from reaching its tipping point and high-connectivity regime. A high-connectivity regime during a relatively stable period, is a necessary condition
for the System to be able to store free energy (tensions) and grow (crystallize) underlying vulnerable issue clusters with fractal structures that will
eventually percolate the System, cause it to become critical and produce a
systemic war. Through systemic wars the System implements upgraded
orders that allow for lower energy states, and next levels of integration in
the contingent domain of the System. Hyper-excited war dynamics during
the first exceptional period, resulted in the (more or less) immediate release
of free energy (tensions) that built up in the System, while ‘storage’ was not
possible (or necessary); as a consequence, the System could not sufficiently
‘charge’ itself for a massive energy release, necessary for a next systemic
war to be produced.
In two respects the abnormal non-systemic war dynamics during the first
exceptional period (1657-1763) caused inefficiencies in the further development and unfolding of the finite-time singularity dynamic: (1) the abnormal
war dynamics caused a delay of about 13 years, in the singularity’s unfolding,
as I calculated, and (2) inefficiencies in the production and release of free
energy (tensions). Calculations suggest that during the second cycle (the
second relatively stable period (1648-1792) and the systemic war that followed
(the second systemic war, the French Revolutionary and Napoleonic Wars,
1792-1815) the System produced too high levels of free energy; calculations
suggest that the energy-inefficiency of the second cycle was about plus 31
percent (see table 85).
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160 Abnormal war dynamics during the first exceptional period (1657-1763) caused
a delay and inefficiencies in the development and unfolding of the finite-time
singularity dynamic (1495-1945).
Key words

Singularity dynamic, Exceptional period, Degrees of freedom, Chaotic nonsystemic war dynamics, Periodic non-systemic war dynamics, Delay, Energyinefficiencies.

The intense rivalry between Britain and France during the period 1657-1763
(designated the ‘first exceptional period’), resulted in a temporary reduction
in the degrees of freedom (n) of the System to two; as a consequence, the
non-systemic war dynamics of the System became periodic. Normally, the
number of degrees of freedom of the System is at least three, and non-systemic war dynamics are chaotic in nature.
These abnormal (that is non-chaotic) war dynamics had two effects,
I argue: (1) a lengthening of the lifespan of the second relatively stable period
(second international order, 1648-1792)), which delayed the emergence of
the next systemic war and the unfolding of the singularity dynamic, and
(2) the emergence of a series of exceptionally large non-systemic wars with
exceptional high intensities. These effects can be explained as follows:
1 Temporary ‘postponement’ of the second systemic war
During the 1495-1945 period a finite-time singularity dynamic accompanied
by four accelerating cycles determined and shaped the dynamics and development of the anarchistic System. Each cycle consisted of a relatively stable
period (international order), followed by a critical period (systemic war).
During relatively stable periods it is possible to distinguish two ‘regimes’;
respectively a low- and high-connectivity regime, divided by a tipping point.
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 needs to be ‘charged’.
During critical periods, free energy (tensions) that has accumulated in the
System, is put to work to implement upgraded orders that allow for lower
energy states of the System, consistent with the requirements of the second
law of thermodynamics. Critical periods/systemic wars, are in other words
instrumental in the development of the System to ever-higher levels of order.
Chaotic non-systemic war dynamics are a precondition for the System
to become critical, because chaotic war dynamics, contrary to periodic war
dynamics (1657-1763), are ‘intrinsically’ more inhibited, and their inhibition
contributes to the charging of the System.
The ‘inhibition’ of chaotic non-systemic wars is a consequence of the
impact of a third (or fourth) degree of freedom. A third degree of freedom
has in other words a balancing effect. In case the System has 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.
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Unpredictability is a synonym for risk and thus for restraint. During the first
exceptional period (1657-1763), the number of degrees of freedom of the System was temporarily reduced to two as a consequence of the intense rivalry
between Britain and France; tensions levels in the System were very high,
while the System as such was transparent (‘simple’; all issues were dominated
by the intense rivalry between Britain and France), easier to understand, and
more predictable; therefore, hedging of risks was not considered necessary
(or possible). As a consequence of these ‘simplified’ conditions, issues became
over-connected and the System became hyper-excited, resulting in more
extreme non-systemic wars, in size as well as intensities.
High-connectivity regimes are a precondition for the System to become
critical, because the connectivity/local stability effect that manifest itself
during high-connectivity regimes increasingly ‘inhibits’ non-systemic war
dynamics (non-systemic energy releases). Instead of being released during a
high-connectivity regime, free energy (issues and tensions) is ‘stored’ in the
System, forms a free energy release deficit, and crystalizes into vulnerable issue
clusters with fractal structures. The moment these vulnerable issue clusters
percolate the System, the System becomes critical and produces a systemic war.
Both the intrinsic inhibition of chaotic non-systemic war dynamics
and of high-connectivity regimes, are necessary to charge the System for
systemic wars.
Because during the first exceptional period (1657-1763) non-systemic wars
were non-chaotic in nature, the System could not reach the high-connectivity regime and charge itself for the next systemic war. The intense rivalry
between Britain and France, caused a delay in the (otherwise) smooth development and unfolding of the finite-time singularity dynamic. The moment in
1763 the intense rivalry between Britain and France was resolved, the System
resumed chaotic non-systemic war dynamics, reached the tipping point in
1774, and produced a next systemic war in 1792 (the second systemic war,
the French Revolutionary and Napoleonic Wars, 1792-1815).
I determined that the delay the abnormal war dynamics during the first
exceptional period caused is about 13years.
2 Energy-inefficiencies: ‘Overproduction’ of free energy and ‘over-deployment’
of destructive energy
The second effect of abnormal non-systemic war dynamics during the first
exceptional period (1657-1763) concerns ‘energy-inefficiencies’. I consider
the severities of wars indicative for the destructive energy that is deployed
during wars, and for the free energy that had built up in the System. Analysis suggests that energy production during cycles, that is during successive
relatively stable periods and systemic wars that followed these relatively
stable periods, developed very regularly. However, this analysis also suggests
that the System during the second cycle (1648-1815, that includes the first
exceptional period, 1657-1763), produced significantly more severe wars. It
seems that during the second cycle, more destructive power was deployed,
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than a smooth development and unfolding of the finite-time singularity
dynamic would have allowed, and that the energy-balance between the
second relatively stable period and the second systemic war was disturbed.
These energy-inefficiencies I attribute to the abnormal non-systemic
war dynamics during the first exceptional period: the lack of a third degree
of freedom deprived the System of ‘inhibition’, and instead of producing
chaotic non-systemic war dynamics, the System produced more extreme
– hyper-excited – periodic non-systemic war dynamics.
I determined that the energy-inefficiency is about 31 percent (‘overproduction’)
In this statement I discussed the effects of abnormal non-systemic war
dynamics during the first exceptional period (1657-1763) on the development
and unfolding of the first finite-time singularity accompanied by four accelerating cycles the System produced.
Following the dual-phase transition (through the fourth systemic war,
the Second World War, 1939-1945), the System produced a second finite-time
singularity dynamic, that still is developing and unfolding; presently the
System is in the high-connectivity regime, of the relatively stable period of
the first cycle (see also part IV).
As I also explained, this cycle also experienced abnormal war dynamics,
during the period 1953-1989 (the second exceptional period). Contrary to the
abnormal non-systemic war dynamics during the first exceptional period, these
dynamics were not periodic in nature, but highly subdued. At this stage it is
not possible to assess the impact of these dynamics, if there is any impact at all.
161 Abnormal non-systemic war dynamics during the first exceptional period (16571763) caused a postponement in the second systemic war, an overproduction in free
energy (tensions) and distortions in the release distribution of the second cycle.
Key words

Abnormal war dynamics, Exceptional period, Delay, Inefficiencies, Overproduction,
release ratio.

In this statement I quantify the delay in the unfolding of the finite-time
singularity dynamic (1495-1945) and the energy-inefficiencies the abnormal non-systemic war dynamics during the first exceptional period (16571763) produced (an ‘overproduction’ of free energy, and a distortion in the
release ratio).
The (speculative) calculations of these effects are based on a model of an
‘undistorted’ version of the first finite-time singularity dynamic accompanied
by four accelerating cycles, I constructed in part II.
The model of the first finite-time singularity dynamic is based on the
assumptions that acceleration of the frequency of successive cycles, as well
as the deployment of destructive energy during successive cycles, developed
in a completely regular manner.
With this model it is possible to speculatively calculate the delay and
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energy-inefficiencies caused by the abnormal non-systemic war dynamics
during the first exceptional period, by simply comparing respective properties
with the actual ‘performance’ of the System.
1 Abnormal non-systemic war dynamics during the first exceptional period
(1657-1763) caused a delay of 13 years in the unfolding of the singularity dynamic
In part II I explained that not only the life span of the second cycle (1648-1815)
needs to be corrected, but also the life span of the first relatively stable period
(1495-1618) of the first cycle (1495-1648). This correction is necessary because
– I argue – the inception date of the System was not 1495 (as for example Levy
assumed (38)), but 1480, as can be derived from the war dynamics of the
first relatively stable period. If this correction is applied, and acceleration
is assumed to be more or less constant during the unfolding of the singularity dynamic, the life span of the second relatively stable period should
be corrected downward with 13 years.
2 Abnormal non-systemic war dynamics during the first exceptional period
(1657-1763) caused an ‘overproduction’ of 31 percent of free energy
I refer to table 85. I consider severity of wars a measure for the free energy
(tensions) that is produced. I attribute the overproduction of tensions to the
lack of a third (‘balancing’) degree of freedom in the System during the first
exceptional period.

Release ratio

3 Abnormal non-systemic war dynamics during the first exceptional period (16571763) caused a ‘shift’ in the release ratio of the second cycle of 51 percent.
See below figures.

1.20

Figure 98
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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The deterministic domain determines and
shapes properties and the dynamics in the
contingent domain.

However, dynamics in the
contingent domain (also)
impact on deterministic
‘mechanisms’ that the
deterministic domain imposes.

Deterministic domain

statement 162

The intensity of rivalries between
Great Powers determines the number
of degrees of freedom in the System,
and the nature of non-systemic war
dynamics

The security dilemma and interacting
self-fulfilling prophecies are the
mechanisms that constitute the interface;
that is responsible for the synchronization
of both domains.

Figure 99 In this figure the theoretical and actual release ratios are shown of the four accelerating
cycles of the first finite-time singularity dynamic (1495-1945). This figure shows that
ultimately (about) 100 percent of the free energy (tensions) was released through the
fourth systemic war (the Second World War, 1939-1945). This effect can be attributed to
the increasing robustness of successive relatively stable periods (international orders), as
explained in this study. The distortion (51 percent) during the second cycle (1648-1815) is
also clearly visible; this distortion I attribute to the abnormal (non-chaotic) non-systemic
war dynamics during the first exceptional period (1657-1763).
162 As a consequence of abnormal non-chaotic war dynamics during the first
exceptional period (1657-1763) the ‘energy-balance’ between systemic and nonsystemic wars (energy releases) during the second cycle (1648-1815) was distorted.
Key words

Singularity dynamic, Second law of thermodynamics, Intrinsic incompatibility,
Delay. Energy-inefficiencies, Redistribution.

(Increasing) connectivity and security are intrinsically incompatible in
anarchistic systems and results in the production of free energy (tensions
in the contingent domain of the System). Population growth and rivalries
between states result in an increase of respectively the connectivity of the
‘overall’ System (network), and the issue-network in the System. Because
of the growth rate of populations of states, free energy was (and still is)
produced at an accelerating rate.
The second law of thermodynamics applies to the free energy that is created by the anarchistic System, and application of this law, in combination
with a number of other deterministic laws and mechanisms, resulted in a
finite-time singularity dynamic, accompanied by four accelerating cycles
(1495-1945).
The moment the anarchistic System in 1939 reached the critical connectivity threshold, the System produced infinite amounts of free energy
(tensions), and collapsed as consequence. The System’s collapse was followed
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by a dual-phase transition (1939-1945, the fourth systemic war, the Second
World War), that led to the simultaneous implementation of two dedicated
non-anarchistic hierarchies in the core of the System (Europe), and the first
global order at a global scale of the System.
This study shows that – true to its deterministic nature – the singularity
dynamic, developed very regularly.
I argue that abnormal non-systemic war dynamics during the first exceptional period (1657-1763) caused a delay in the development and unfolding of
the second relatively stable period (1648-1792) of about 13 years, and resulted
in ‘energy-inefficiencies’. With energy-inefficiencies I refer to the observation that during the second cycle (1648-1815), significantly more destructive
energy was deployed, than would have been the case if the growth rate of
destructive energy deployment during the first, third and fourth cycles
was maintained. The energy-inefficiency of the second cycles was about 31
percent (overproduction), see also table 85
Another energy-inefficiency that can be observed, concerns the distribution of energy releases during the second cycle; between releases during
the second relatively stable period and the second systemic war. The severity of the second systemic war (1792-1815, the French Revolutionary and
Napoleonic Wars), in fact was lower than ‘expected’, while the total energy
release – the ‘total’ of the severities of non-systemic wars during the second
relatively stable period – was significantly higher. The abnormal non-chaotic
non-systemic war dynamics during the first exceptional period (1657-1763)
not only caused exceptionally high tension levels and large deployments of
destructive energy through non-systemic wars (during the second relatively
stable period), but also caused a shift in the distribution ratio of destructive
energy during the second cycle (see figure 60).
163 During the first exceptional period (1657-1763), the System was temporarily in a ‘
periodic window’, and instead of chaotic non-systemic war dynamics produced 
doubly periodic non-systemic war dynamics.
Key words

First exceptional period, Abnormal war dynamics, Periodic window, Chaotic nonsystemic war dynamics, Doubly periodic non-systemic war dynamics).

Systems that make a transition to chaos (a chaotic regime) show that chaos
does not continue uninterrupted, but that during such transitions various
periodic windows emerge. I assume that periodic windows also emerge when
a system reverses from chaos. During periodic windows systems produce
periodic dynamics.
I propose that the during the first exceptional period (1657-1763) the
System temporarily encountered – ‘fell back into’ – a periodic window as a
consequence of a decrease in the number of degrees of freedom of the System
to two; this bifurcation I attribute to the intense rivalry between Britain and
France during the first exceptional period.
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During the first exceptional period (1657-1763) – constituting a periodic
window – the System produced doubly periodic non-systemic war dynamics:
The war dynamics repeated themselves in two dimensions; it is possible to
identify two periods.

Fluctuations in intensity (x 1000)

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

Figure 100
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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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))
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Figure 101
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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164 The fact that the System encountered a periodic window during the first
exceptional period (1657-1763), is consistent with the typical behavior of systems
that transit to, or reverse from chaos.
Key words

Periodic window, First exceptional period, Chaos.

Systems/dynamics that make a transition to chaos encounter various periodic windows: Chaos does not continue uninterrupted (23). I assume that
periodic windows also emerge in case of reversals from chaos.
I assume that in 1657 the System experienced a reversal from chaos; a
bifurcation from chaos to (doubly) periodic non-systemic war dynamics,
and in 1763 a bifurcation back to a chaos. I attribute these bifurcations to
a temporary decrease in the number of degrees of freedom of the System
to two, as a consequence of the intense rivalry between Britain and France
during the period 1657-1763.
I consider this behavior of the System (from chaos to periodic dynamics,
and vice versa) – the emergence of periodic windows ‘close’ to chaos – further
‘proof’ for the consistency of the model (theory) I present in this study.
165 The period 1953-1989 (better known as the Cold War) qualifies as a second
exceptional period because of the intense rivalries between the Unites States
and the Soviet Union. Contrary to the hyper-excited war dynamics during first
exceptional period (1657-1763), the war dynamics during the second exceptional
period were very subdued.
Key words

Second exceptional period, Rivalry, Cold War, Subdued war dynamics.

The intense rivalry between the United States and the Soviet Union and their
respective hierarchies produced abnormal non-systemic war dynamics during
the period 1953-1989. The collapse of the Eastern hierarchy in 1989 led to the
resumption of chaotic war dynamics in the System. Contrary to the abnormal
periodic war dynamics during the first exceptional period (1657-1763) when
there was an intense rivalry between Great Britain and France, during the
second exceptional period the System did not produce extreme and remarkably
regular war dynamics, but very subdued war dynamics instead. Between 1953
and 1989, the System produced eight non-systemic wars; seven wars involved
only one Great Power and one war only two Great Powers; only one of these
wars took place in Europe. The System that started in 1495 had never before
experienced such a subdued period with a length of 38 years.
The subdued nature of these wars can be attributed to the local stability
of states during this period. Local stability was a consequence of states’ high
connectedness to issues that were all related to the rivalry between the United
States and the Soviet Union. The local stability of states was further enforced
by the threat of mutual assured destruction (MAD). MAD is ability of both
powers to maintain a second strike capability and revenge a first strike by
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the rival. During the second exceptional period, the System was continuously
on the ‘edge’ of a system-wide, but non-systemic, war.
I reasoned that the first exceptional period (1657-1763) caused a delay
of about 13 years in the development of the System towards criticality and
systemic war, and as a consequence, a delay in the unfolding of the finitetime singularity dynamic towards its critical connectivity threshold. Because
the different nature of the subdued non-systemic war dynamics during the
second exceptional period and the fact that a reference cycle for the second
finite-time singularity dynamic (begun in 1945) is not yet available, the impact
of the subdued war dynamics cannot be determined at this stage.
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10 PROPERTIES OF WAR DYNAMICS DURING SPECIFIC
PHASES OF THE FIRST FINITE-TIME SINGULARITY
DYNAMIC (1495-1945).
166 The size-distributions of wars can be described by a power-law when size is
defined in terms of ‘fraction’ and ‘extent’.
Key words

Size-distribution, Wars, System.

LOG Number

The figure below shows the size distribution of wars for the period 1495-2016
when size is defined in terms of ‘fraction,’ a relative measure calculated
by dividing the number of Great Powers that participated in a war by the
total number of Great Powers in the System at that time. This figure only
includes wars involving at least two Great Powers. Wars that are related to
the expansion of the System (Wars 88, 97, 99, 104, 105, and 109-112) (38) are
excluded from this analysis.

100

Figure 102
This figure shows the cumulative size distribution of Great Powers wars involving at least
two Great Powers during the period 1495-2016.
Size is defined in terms of fraction of Great
Powers participating. Expansions wars (numbers 97, 99, 104, 105, and 109-112) are excluded.

Cumulative distribution of relative sizes (fractions)
of wars (1495-2016) n = 78

10
y = 7.49x-2.144
R 2 = 0.95

1

0.25

1

Size: LOG Fraction

If size is defined in terms of ‘extent,’ or the absolute number of Great Powers
participating in wars, the size distribution is more or less similar as shown
in the figure below.
I propose that these cumulative size distributions follow power-laws, at
least for some significant part of their range. Richardson (50) and Newman
(44) also observed that power-laws can describe size distributions of wars;
however, they defined the size of war in terms of their intensity.
I propose that the power-law distribution of war sizes can be attributed to
the chaotic nature of war dynamics; however, however this research also
suggests that periodic dynamics produce power-law distributions.
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Cumulative distribution of absolute sizes (extent) of
wars (1495-2016) n = 78
1000

100
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Figure 103
This figure shows the cumulative size distribution of Great Powers wars involving at least
two Great Powers during the period 1495-2016.
Size is defined in terms of absolute number of
Great Powers involved. Expansion wars (97, 99,
104, 105, and 109-112) are excluded.

y = 953.17x-2.991
R 2 = 0.90

1

1

10

Size: LOG Extent

167 The size-distributions of wars during the first exceptional period (1657-1763) can
be described by a power-law when size is defined in terms of ‘fraction’.
Key words

Size-distribution, Wars, First exceptional period, System.

LOG Number

Despite the fundamentally different nature of non-chaotic war dynamics
during the first exceptional period (1657-1763), their size distribution can also
be described (it seems) by a power-law. A number of mechanisms produce
power-law distributions (implying fractal structures), including chaotic
dynamics. The fact that the size distribution of wars during the first exceptional period can be described by a power-law shows that the presence of a
power-law distribution does not prove that chaotic dynamics are responsible
for the fractal size distribution.

100

Cumulative distribution of relative sizes (fractions) of
wars during the exceptional period (1657-1763), n=20
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y = 3.4833x–0.997
R 2 = 0.86

1

0,1
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Figure 104
This figure shows the cumulative size distributions of wars during the exceptional period
(1657-1763, n = 20). This size distribution suggests that periodic war dynamics also produce
a power-law distribution.

324 |



CHAPTER 10

statement 168

168 During the unfolding of the finite-time singularity dynamic accompanied by four 
accelerating cycles (1495-1945), each relatively stable period (international order)
of each cycle produced a number of non-systemic wars; these war dynamics
show remarkable regularities; also during the first exceptional period (1657-1763).
Key words

Singularity dynamic, Second law of thermodynamics, International orders,
Chaotic war dynamics, Orbits, Regularities, Damped oscillator, Exceptional period,
Abnormal war dynamics, Periodic war dynamics, Subcycles.

In this statement I look more closely at the war dynamics of the System during
successive stable international orders (relatively stable periods) during the
unfolding of the first finite-time singularity dynamic (1495-1945), especially
the dynamics in phase state with size (in terms of fraction) and intensity
as variables. The fourth international period (1918-1939) does not allow for
such an analysis, due to a lack of non-systemic wars as a consequence of
the (almost) infinite robustness of that particular order.
1 Analysis of war dynamics during the first international order (1495-1618)
In this section, I discuss the characteristics of the chaotic war dynamics
during the first international order (1495-1618). The table below shows the
45 wars the System produced during the first international order.
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

R

119

0.60

1495

1497

3/1

R

60

5/1

R

2

1/1

45

0.20

R

29

0.20

6/1

R

145

0.60

8

2/2

L

343

10

4/2

3

2/1

R

1497

1498

1499

1503

0.40

1501

1504

261

0.80

1511

L

57

0.20

1513

5/2

L

420

0.75

13

2/3

L

41

15

4/3

L

4
5

6

7

9

11

12
14

4/1

1/2

3/2

1/3

3/3

L

L

L

L

269

0.20

1508

1500

1509

1514

1512

1519

0.60

1515

1515

958

0.50

1521

249

0.75

1526

43

384

0.40

1499

0.25

0.50

1521

1515

1526

1531

1522

1523

1532

1535

1529

325 |



CHAPTER 10

statement 168

Wars constituting nine orbits during the first international order (1495-1618)
Data based on levy (38)
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1/6

L

1,329
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1544

1546

578

0.50

1551

R

676

0.40

1556

3/6

R

78

0.40

29

5/6

R

77

31

7/6

33

2/7
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1/5

3/5

629
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?

79

0.50
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668
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0.60

1556

1559
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1559

R
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0.40

1565

1/7

R

600

0.40

34

3/7

R

36

1/8

38

3/8

28

2/6
4/6

R

R

316

0.50

1542

1556

26

5/5

?

1552

27

1560

1564

1564

0.40

1569

1580

50

0.20

1579

1581

R

588

0.40

1585

2/8

L

195

0.40

39

4/8

L

41

2/9

R

43

4/9

32

35

37

40

42

44

45

6/6

4/7

1/9

R

R

L

210

49

0.20

1576

1583

0.20

1587

1,086

0.40

1593

175

0.33

1568

1583

1590

1604

1588

1589

1598

0.20

1600

1601

70

0.17

1615

1618

R

58

0.14

1617

R

173

0.14

L

R

3/9

R

5/9

R

6/9

608

0.40

1559

1562

1562

30

Table 87

55

L

19

2/4

L

24

23

69

0.17

0.29

1610

1606

1614

1615

1617

1618

1619

1618

1621

1621

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.

When these 45 wars are plotted in phase state (defined by size in terms of
fraction and intensity), it is possible to identify nine orbits. Orbits can also
be identified in other international orders. In this section, I restrict myself
to orbits produced by the first international order (1495-1618).
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Intensity/1000

Development of the size (fraction) and intensity of nine orbits
that can be identified during the period 1495-1618, n = 45
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Figure 105 This figure shows nine orbits in phase state during the first international order (14951618). As specified in the table above, trajectories make left or right hand orbits in phase
state. In this figure, right hand orbits are projected in the left quadrant to make the
presentation clearer.

A closer look reveals that orbits differ in a number of respects. The
five wars constituting the fifth orbit, for example, all had a similar size, a
fraction of 0,50. As a consequence of this peculiarity, these five wars do not
constitute an orbit.
Although orbits differ, the sizes of successive orbits developed remarkably
regularly, at least during the first international order. Initially, the average
size of wars constituting orbits increases; average size reaches a maximum
during the second orbit. The tipping point that distinguishes the low- and
high-connectivity regimes of the first international order (1495-1618) was
reached in 1514, during the second orbit (1511-1526).
Orbits, this analysis shows, are not random constructs and their properties develop remarkably regularly (follow a particular pattern). From the
second orbit onwards, the average size of wars constituting successive orbits
decreased more or less linearly. During this decrease, the order was in its
high-connectivity regime. This linear decrease of the average size of wars is
a consequence of the increasing local stability of states during the high-connectivity regime, and is a manifestation of the increasing connectivity of the
international order, before the System eventually becomes critical.
The figure below shows two plots. The red plot follows the average size
of wars constituting successive orbits, including wars involving only one
Great Power (n = 45); the blue plot shows the average size of wars constituting
successive orbits, excluding wars involving only one Great Power (n = 30).
The blue plot is more regular, but both plots suggest that the first
international order works as a damped oscillator if orbits (comprising of
a number of non-systemic wars) are used as the unit of analysis. Fluctu-
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ations in the average sizes of wars constituting successive orbits dampen
over time. I attribute the dampening of these oscillations during the
high-connectivity regime of the first order, to the increasing local stability
of states; the increasing local stability of states is caused by the increasing
connectivity of the issue network (vulnerable issue clusters) of which
states are integral parts.
Figure 106
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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These two plots suggest that non-systemic wars that involve at least two
Great Powers are more constrained in their size-fluctuations, than wars that
involve only one Great Power.
2 Analysis of war dynamics during the second international order (1648-1792)
In this section I discuss the characteristics of the abnormal periodic war
dynamics during the exceptional period (1657-1763) and the orbit the System
produced when it resumed chaotic war dynamics (1763-1792).
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2.a Periodic war dynamics during the exceptional period (1657-1763).
Wars during the exceptional period (1657-1763)
uring the second international order (1648-1792)

Table 88

Nr. Levy

Nr.

Intensity

Size

Start

End

58

1

1,170

0.43

1657

1664

59

2

11

0.14

1665

1666

60

3

392

0.43

1665

1667

61

4

42

0.29

1667

1668

62

5

3,580

0.86

1672

1678

63

6

52

0.14

1672

1676

64

7

125

0.14

1677

1681

65

8

3,954

0.29

1682

1699

66

9

51

0.29

1683

1684

67

10

6,939

0.71

1688

1697

68

11

640

0.33

1700

1721

69

12

12,490

0.83

1701

1713

70

13

98

0.20

1716

1718

71

14

245

0.80

1718

1720

72

15

144

0.40

1726

1729

73

16

836

0.80

1733

1738

74

17

359

0.40

1736

1739

75

18

3,379

1.00

1739

1748

76

19

94

0.17

1741

1743

77

20

9,118

1.00

1755

1763

Wars in this table constitute the exceptional period; their dynamics are period and not
chaotic in nature. Wars 62, 65, 67, and 69 and Wars 71, 73, 75, and 77, respectively, make
up the first and second cycles.

During the life span of the second international order (1648-1792), the System
produced abnormal non-chaotic war dynamics during the period 1657-1763
as a consequence of the intense rivalry between Great Britain and France;
this intense rivalry caused a temporary decrease in the number of degrees
of freedom (n) in the System to n = 2.
The war dynamics show periodic properties during the exceptional period.

Intensity (×1000)
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Development of the size (fraction) and intensity of
wars during the first exceptional period (1657-1763),
n = 20 (data beased on Levy, (38))
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Figure 107
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))
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The period nature of war dynamics during the exceptional period (1657-1763)
becomes more evident when the intensities of successive wars and their
fluctuations are examined. See the figures below.

14

Figure 108
During the exceptional period (1657-1763), the
intensities of wars fell into two cycles, respectively consisting of twelve and eight wars.

Intensities of successive wars during the first
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))
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Figure 109
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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It is now possible to identify two ‘subcycles’ in the periodic war dynamics
during the exceptional period. To determine in what respect these subcycles
are identical, I selected the four high-intensity wars that define the first and
second subcycles respectively, and analyzed their dynamics. Wars with the
numbers 62, 65, 67, and 69 constitute the first subcycle and wars with the
numbers 71, 73, 75, and 77 the second subcycle (numbers from Levy (38)).
When the intensity of the wars constituting respective subcycles is
compared, their identical configurations become even more evident. The
correlation between wars making up the cycles is 0.999.

14,000

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))
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Figure 110
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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Intensities of wars making up cycles of periodic war dynamics during
the exceptional period (1657-1763) (data based on Levy (38))

Table 89

Cycle 1 (1667-1716)

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 base on Levy, (38)).

Not only do the intensities of wars making up the subcycles follow identical
growth rates, the war frequencies are similar. The frequency of wars making
up the first subcycle is 0,082 (4/49) and the frequency of the second subcycle
is 0,085 (4/47).
The regularity of wars during the exceptional period means that these
periodic wars are much more predictable; chaotic war dynamics, on the
other hand, are highly unpredictable because of their high sensitivity for
initial conditions.
2.b Chaotic war dynamics during the period 1763-1792 following the exceptional
period (1657-1763).
With the Seven Years’ War (1755-1763), the intense rivalry between Great
Britain and France was finally resolved, the number of degrees of freedom
of the System increased (n > 2), and chaotic war dynamics resumed.
Wars constituting a single orbit during the second international order (1763-1792)

Table 90

Nr Levy

Nr

Direction

Intensity

Size

Start

End

78

1

L

127

0.17

1768

1774

79

2

L

149

0.17

1768

1772

80

3

L

3

0.33

1778

1779

81

4

L

304

0.50

1778

1784

82

5

L

1,685

0.33

1787

1792

83

6

L

26

0.17

1788

1790

This table shows six wars that make up a single orbit. The System developed this orbit
when chaotic war dynamics resumed following the exceptional period (1657-1792).

During the period 1763-1792, the System produced six wars constituting a
single orbit in phase state. In 1792, the System became critical and produced
the second systemic war, The French Revolutionary and Napoleonic Wars
(1792-1815).

Intensity / 1000
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a single orbit that can be identified during the
period 1763-1792, n = 6
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Figure 111
This figure depicts the orbit, consisting of six
non-systemic wars, that the System produced
following the exceptional period (1657-1763) and
shortly before the second systemic war (17921815). The circular property of the orbit is indicative of the resumption of chaotic war dynamics.
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During the life span of this orbit, the order reached the tipping point (in 1774)
and states became more stable as a consequence of their high connectivity.
Tensions that could not be released crystallized in underlying vulnerable
issue clusters that eventually percolated the System, resulting in its criticality (in 1792).
3 Analysis of war dynamics during the third international order (1815-1914)
During the third international order (1815-1814) war dynamics were chaotic.
The table below shows wars that were produced during the third international order.
Wars constituting three orbits during the third international order (1815-1-1914)

No. Levy

No.

Direction

Intensity

Size

Start

End

86

1

L

388

0.33

1806

1812

87

2

L

51

0.20

1808

1809

89

3

L

17

0.20

1815

1815

90

4

L

3

0.20

1823

1823

91

5

L

2

0.60

1827

1827

92

6

L

415

0.20

1828

1829

93

7

L

45

0.20

1848

1849

94

8

L

20

0.20

1849

1849

95

1

4

0.40

1849

1849

96

2

1,743

0.60

1853

1856

98

3

159

0.40

1859

1859
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Wars constituting three orbits during the third international order (1815-1-1914)

Intensity / 1000

Table 91

2,0

100

1

L

12

0.33

1864

1864

101

2

L

270

0.50

1866

1866

102

3

L

1,415

0.33

1870

1871

103

4

L

935

0.17

1877

1878

106

5

L

45

0.13

1911

1912

This table shows 16 wars that constitute three orbits. Extension wars 97, 99, 104, and 105
are not included.

Development of the size (fraction) and intensity
of three orbits that can be identified during the
period 1815-1914, n = 16

Figure 112
This figure shows the three orbits the System
produced during the life span of the third
international order (1815-1914); extension wars
(88, 97, 99, 104, and 105) are excluded. It can
be argued whether the second orbit qualifies as such.
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169 During the first international order (1495-1618), the System produced nine 
circular trajectories (orbits) in phase state defined by the intensity and size of
wars. These orbits make up a damped oscillator.
Key words

First international order, Chaotic dynamics, Orbits, Damped oscillator.

During the 1495-1945 period, a finite-time singularity dynamic accompanied
by four accelerating cycles determined and shaped the war dynamics of the
System. In 1939, the anarchistic System reached the critical connectivity
threshold, and collapsed and experienced a phase transition as a consequence.
I propose that during the first relatively stable period - the first international order (1495-1618)- the System produced nine circular trajectories, or
orbits, in phase state; phase state is defined by war intensity and size (fraction).
Such circular trajectories in phase state are typical for chaotic dynamics.
The average size of wars constituting respective orbits decreased regularly.
A closer look reveals that the size distribution not only decreased, but also
show characteristics of a damped oscillation; the fluctuations died out when
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the last orbit was reached in 1610, shortly before the System became critical
in 1618 and produced the first systemic war, the Thirty Years’ War (1618-1648).
The fluctuations of the damped oscillation are more pronounced when Great
Power wars involving only one Great Power are included in the analysis.
Oscillation – including damped oscillations – is caused by a negative
feedback loop in the dynamics of the System: during the first international
order (1495-1618) the state of the System was compared to its goal, a preferred
level of equilibrium between states in the System, and corrective actions
(through non-systemic wars) were taken to eliminate any discrepancies
with this preferred equilibrium state.
Sterman (69) explains: “In an oscillatory system, the state of the system
constantly overshoots its goal or equilibrium state, reverses, then undershoots
and so on. The overshooting arises from the presence of significant time
delays in the negative loop.” Shortly before the System became critical in 1618,
the damping effect was ‘complete’. The damping effect was a consequence
of the increasing local stability of states in the System. The increasing local
stability of states was a result of the increased connectivity of states in the
network of issues in the System. Increased dampening occurred during the
high-connectivity regime (1514-1618) of the first international order, that had
reached its tipping point in 1514.
170 Damped oscillations can only emerge during high-connectivity regimes of cycles.
Key words

Damped oscillator, Non-systemic wars, First relatively stable period, Connectivity/
local stability effect, High-connectivity regime.

During the first relatively stable period (the first international order, 14951618) of the first cycle of the first finite-time singularity dynamic which was
accompanied by four accelerating cycles (1495-1945), the anarchistic System
produced 45 non-systemic wars, that can be grouped in nine orbits (circular
trajectories in phase state, defined by size (in terms of fraction) and intensity
of wars). Analysis shows that these nine orbits developed very regularly, and
constituted a damped oscillator.
During relatively stable periods (international orders) the System produces
free energy – tensions – as a consequence of the intrinsic incompatibility
between (increasing) connectivity and security in anarchistic systems, that
is then periodically released through non-systemic energy (tension) releases
(through non-systemic wars).
The equilibrium of relatively stable periods is regulated – maintained –
through non-system systemic wars.
This study shows that orbits constitute ‘balancing-units’, at least during the
first relatively stable period. It is not clear, if non-systemic wars constituting
orbits, are not only conceptually linked in the deterministic domain of the
System (by forming discrete orbits), but also in the contingent domain through
related contingent developments and events; further research is required.
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The (nine) oscillations the first order produced are a consequence (obviously) of delayed responses of the System to perturbations of the equilibrium;
delayed responses produce over- and undershoots.
The ‘damping’ of the oscillations, I attribute to the connectivity/local
stability-effect that impacts on the war dynamics during relatively stable
periods, once the tipping point is reached and the System is in a high-connectivity regime. As a consequence of the connectivity/local stability-effect,
the relatively stable period becomes increasingly stable. Shortly before the
System becomes critical, international orders are in fact highly stable, and
non-system war dynamics are very restrained as a consequence. During
high-connectivity regimes free energy (tensions) is not released, but stored
in the System; the System is ‘charging’.
The first relatively stable period of the first finite-time singularity dynamic
(the first international order, 1495-1945), reached its tipping point in a very
early stage: 1514. Eight out of nine orbits – when the damping can be observed –
were produced during the period 1514-1618; during the high-connectivity
regime of the first relatively stable period.
The reason that such a damping effect (damping oscillations) cannot be
observed during high-connectivity regimes of the other three relatively stable
periods (international orders) is because during the other three relatively
stable periods the System produced not enough non-systemic wars (and
orbits) to expose such an effect.
171 During the exceptional period (1657-1763), the System produced periodic war
dynamics consisting of two identical subcycles.
Key words

First exceptional period, Abnormal war dynamics, Periodic war dynamics, Degrees
of freedom.

Contrary to the first (1495-1618) and third (1815-1914) international orders,
the second international order (1648-1792) did not produce war dynamics
with chaotic properties, except for during two relatively short periods: 16481657 and 1763-1792. I argue that during the exceptional period (1657-1763),
the System produced periodic war dynamics, and that these abnormal war
dynamics can be attributed to the intense rivalry between Great Britain and
France. As a consequence of this intense rivalry, the degrees of freedom in
the System were reduced to two for the duration of the exceptional period;
for chaotic dynamics to be produced, a system must have at least three
degrees of freedom.
Periodic war dynamics produced more regular and more extreme wars, at
the same time. When intensities of wars are used as a measure, it is possible
to identify two identical subcycles of four wars each that differ only in their
amplitudes. Their frequencies and growth rates were identical.
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11 SYSTEM PERFORMANCE AND EVOLVABILITY
172 The System is a coevolving system, in which selection acted on two levels: on the
level of units (states) of the System, and at the level of the System itself.
Key words

Coevolution, Units, States, Selection, System, Powerful-become-more-powerful effect.

Kauffman explains, “We can make a rough distinction between evolving
complex systems and coevolving complex systems. In the former, the components of the system do not replicate, and hence selection cannot act
directly on them. Instead, selection acts only on the system as a whole. In
the latter, the components of the system replicate, and so selection may act
on the level of the parts of the system as well as on the system as a whole.”
The System qualifies as a coevolving complex system; the components of
the System (e.g., organizational units, states) replicat(ed), and the units’ evolution/development also interact(ed) with the development of (successive)
international orders. The finite-time singularity dynamic accompanied by
four accelerating cycles was instrumental in this process.
During the unfolding of the finite-time singularity dynamic accompanied
by four accelerating cycles (1495-1939), the anarchistic System transformed
from a sizeable collection of loosely connected and divers units (1495) into a
coherent highly connected system of 25-30 highly standardized states (1939):
the number of units decreased dramatically, there structures standardized,
and their connectivity reached a critical level (causing the collapse of the
anarchistic System).
For the System, this process – the ‘mechanism’ of coevolution – can be
described as follows.
By organizing in increasingly larger ‘units’ (clusters) humans were able to
develop and exploit economies of scale and scope that improved their (collective) ability to fulfill their basic requirements and survive. At a certain moment
these units started interacting, at first sporadically but later more regularly.
Units (later states) started interacting on a regular basis around 1495; the
intrinsic incompatibility between (increasing) connectivity and security of
anarchistic System resulted in the production of (increasing amounts of)
free energy (tensions) in the System.
In order to survive humans, populations and states must fulfill basic
requirements. Not surprisingly some units were better able to fulfill their
basic requirements, including their security, in a competitive and anarchistic
environment, than others.
The urge to survive, and the need to fulfill basic initiated a selection process between units. Units ‘searched’ for organizational structures, but also
for optimal sizes, to maximize their ability to fulfill basic requirements, in
an increasingly connected System, that produced increasing amounts of free
energy (tensions). The ability to produce, and deploy increasing amounts of
destructive energy became a vital property of units.
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The development path of these units to uniform (standardized) states
shows that units also copied certain successful properties from each other
to further maximize their competitiveness and survival chances.
During the unfolding of the singularity dynamic (1495-1945), the state with
its specific characteristics (like central control over a certain geographic area,
organization of destructive potential, and ability to ‘leverage’ tax income)
emerged as the most effective organizational unit. In a later stage, as part of
the process of expansion, the state as a legitimate organizational blueprint
was also replicated through exporting this particular structure outside of
Europe to ensure control over (non-core) territories and their populations.
Selection between units was however ‘complemented’ with – interacted
with – a simultaneous selection process at the level of the System; between
units/states, and successive international orders they collectively designed
and implemented through systemic wars.
International orders are the product of systemic wars. Through systemic
wars the anarchistic System periodically put free energy (tensions) to work
that had built up in the System, to implement upgraded orders that allowed
for lower energy levels in the System.
Systemic wars can be considered collective bargaining processes, during
which states try to ensure that the new order that is designed and implemented ensures the fulfillment of their basic requirements during the next
relatively stable period.
Dominant states used their power and influence during systemic wars
to ensure that the new order that was implemented (especially) promoted
their (specific) interests; this was achieved by including certain privileges in
the organizational arrangements that underpinned the new order. Through
this mechanism dominant powers achieved a ‘powerful-become-more-powerful effect’. This effect contributed to the increasing structural stability of
the System: The privileges dominant states had granted themselves, made
that these states had a special interest in maintaining the status quo. The
powerful-become-more-powerful effect is indicative for the selection process
at the level of the System.
173 Through the finite-time singularity dynamic accompanied by four accelerating cycles (1495-1945) the System oscillated between subcriticality and criticality.
Key words

Singularity dynamic, Cycles, Oscillations, Criticality, Subcriticality.

Through the finite-time singularity dynamic accompanied by four accelerating cycles the System reached four times a critical condition, resulting in
systemic wars that the System used to implement upgraded orders to ensure
compliance with the second law of thermodynamics. Upgraded orders
ensured a lower energy state (lower tensions) in the System. Once these
upgraded orders were implemented, the System retracted to a subcritical
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condition, resulting in relatively stable periods that ensured the undisturbed
collective fulfillment of basic requirements by states in the anarchistic System.
This typical dynamic qualifies as a punctuated equilibrium dynamic;
relatively long and stable periods were periodically punctuated by critical
points (systemic wars) that allowed for the implementation of upgraded
orders that defined the nature of next relatively stable periods, and the
long-term development of the System.
174 Performance and evolvability of the anarchistic System during the 1495-1945
period was achieved through a finite-time singularity dynamic accompanied
by four accelerating cycles; selection and self-organization are hallmarks of the
singularity dynamic.
Key words

Singularity dynamic, Performance, Evolvability, Powerful-become-morepowerful effect.

Selection and self-organization are essential properties of the finite-time
singularity dynamic. Selection and self-organization shaped the finite-time
singularity dynamic, and – ‘at the same time’ – the finite-time singularity
shaped processes of selection and self-organization.
During the unfolding of the finite-time singularity dynamic accompanied
by four accelerating cycles, the survivability and dominance of states in the
System were increasingly determined by their ability to produce and deploy
destructive energy. This ability determined if – and to what degree – states
could ensure that upgraded orders that were implemented through systemic
war, would support their (specific) interests. More dominant position of states
ensured the implementation of more favorable international orders for these
states. Favorable international orders ensured that more dominant states
could become increasingly dominant, by using (to their own advantage) the
privileges they had assigned to themselves. Selection and self-organization
produced a powerful-become-more-powerful effect.
175 The anarchistic System developed an increasing inner cohesion, driven by
connectivity growth (in the deterministic domain), and the urge to survive of
humans, populations, and social systems in the contingent domain of the System.
Application of the second law of thermodynamics to the System’s dynamics – to
the free energy it produced as a consequence of the intrinsic incompatibility
between connectivity and security in anarchistic systems – ensured that the
anarchistic System could (and would) renew itself on its own.
Key words

System, Cohesion, Connectivity, Second law of thermodynamics, Intrinsic
incompatibility, Free energy.

Population growth resulted in increasing connectivity of states and populations in the System. Over time – during the unfolding of the finite-time
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singularity dynamic accompanied by four accelerating cycles – states and
their populations became increasingly dependent on each other for the
fulfillment of their basic requirements, including for their (mutual) security
in the anarchistic System.
The free energy the anarchistic System produced, was periodically and
at an accelerating rate put to work through systemic wars, to implement
upgraded orders that allowed for a lower energy state of the System, and to
ensure compliance with the second law of thermodynamics.
‘Self-renewal’ is contained in the finite-time singularity dynamic accompanied by four accelerating cycles the anarchistic System produced during
the 1495-1945 period: the singularity dynamic qualifies as a path dependent
dynamic that ‘forced’ states in the System to produce increasing amounts
of free energy (tensions), that then powered the further development and
unfolding of the finite-time singularity dynamic – including the coevolution
of states and successive international orders – that then forced states to
produce increasing amounts of free energy, etc. The finite-time singularity
dynamic – powered by free energy – is a self-reinforcing dynamic.
176 Status dynamics - changes in the status of states- and their ‘hierarchy’ typically
take place during relatively stable periods.
Key words

Status dynamics, Relatively stable periods, Systemic wars, International orders.

Another observation regarding status dynamics needs explanation, namely
the typical timing of status changes. Levy’s data shows that status changes
typically take place during relatively stable periods preceding systemic wars,
not during systemic wars (38). I argue that status changes that occur during
relatively stable periods are subsequently put into effect during the systemic
war that follows. Both relatively stable periods and systemic wars, have, with
regards to status dynamics, a function to fulfill.
Systemic wars are events that occur when ‘new’ Great Powers – that
have acquired their new status by amassing power and influence during
the preceding relatively stable period – effectuate (implement) their newly
acquired status, by designing and implementing upgraded orders, with
other dominant states.
Great Powers accomplish this by including favorable arrangements that
specifically enhance their interests in a new order. As a consequence, this
new order better reflects the actual and relative power and influence positions of states in the System.
Great Powers, it should be noted, not only derive their status from power
(capabilities) they amassed, but also from their ability to transform these capabilities into useful influence and to achieve favorable political ends. Systemic
wars are not just about causing the destruction of issues and tensions; systemic
wars are also about creating effective orders, and ensuring further growth.

340 |



CHAPTER 11

statement 177

177 This study shows that there are similarities as well as a number of differences
between the dynamics of the anarchistic System and of the class of systems that
Kauffman and Bak et al. describe. The finite-time singularity can be considered
a multi-level optimization dynamic. The System – through the finite-time
singularity dynamic accompanied by four accelerating cycles – ‘balanced’
criticality and sub criticality to maintain its performance and evolvability.
Key words

System, Regimes, Multi-level optimization, Phasing.

Whereas Kauffman (36) and Bak et al. (3), (4), (5) explicitly attribute optimal
performance and evolvability of certain systems to critical points of these
systems, the highly optimized dynamics of the System are much more ‘hybrid’,
and suggest that Kauffman’s and Bak’s hypotheses need some nuance.
During the 1495-1945 period the anarchistic System simultaneously
optimized its dynamics at ‘different’ levels of the System, and by doing so,
ensured the System’s optimal performance (the fulfillment of basic requirements by uneven states) and optimal evolvability (its ability to adapt timely
to the increased connectivity of the System and higher levels of free energy
(tensions), by implementing upgraded orders through systemic wars). The
anarchistic System optimized its dynamics at the level of the singularity
dynamic, but also at the level of the components of successive cycles, that
is during relatively stable periods and systemic wars. The System not only
optimized certain behavior (designing and implementing change) at the
critical point of the System (i.e., during systemic wars), but also during relatively stable periods through chaotic non-systemic war dynamics. The fact
that the chaotic non-systemic war dynamics (45 non-systemic wars) during
the first international order (1495-1618) constituted a damped oscillator at
‘orbit-level’, also is indicative for the multi-level optimization of the System.
The non-chaotic war dynamics during the first exceptional period (1657-1763)
and their sub-optimal effects (their ‘negative’ impact on the development and
unfolding of the singularity dynamic), further support these assumptions.
Overall the System – through the finite-time singularity dynamic (14951945) – was able to strike an optimal balance between relative stability on
the one hand and timely change on the other.
If Kauffman’s terminology is applied the ‘regime phasing’ of the System
is as follows: To begin with, until 1495, the System did not qualify as a system
at all (a system in fact did not exist). The collection of organizational units in
Europe, rudimentary state structures, city-states, and various types of coalitions, were simply insufficiently connected to qualify as a coherent ‘system.’
However, that changed around 1495, when a system (i.e., the System)
emerged, as historians also observe. Historians observe that, from around
that moment in time, states started interacting in an organized manner. In
systems terminology, at that point, the collection of units reached a percolation threshold (not to be confused with a percolation condition, a prerequisite
for criticality (68)). According to Watts’ model and terminology, in 1495, the
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‘collection of units’ crossed the lower boundary of the war window, and from
that moment onward, the connectivity of the units/states of the System
(organizational units) started shaping the (war) dynamics of the System.
During the period 1495–1945, the System ‘produced’ a finite-time singularity dynamic accompanied by four accelerating cycles, that ultimately resulted
in a dual-phase transition when the System in 1939 reached the critical connectivity threshold. The finite-time singularity dynamic was instrumental in
the implementation of two dedicated non-anarchistic hierarchies in Europe,
constituting a next level of SIE that ensured that the System complied with
the second law of thermodynamics.
Because of some fundamental differences, I avoid using the term ‘complex’ regime as defined by Kauffman. In Kauffman’s terminology, ‘complex
regime,’ ‘at the edge of chaos,’ and ‘criticality’ are synonyms. As I already
explained, the System shows much more complicated behavior. In case of the
singularity dynamic, a number of related optimizations at different levels of
the System were accomplished simultaneously. The finite-time singularity
can be considered a multi-level optimization dynamic.
Four times the System reached a critical point. Systemic wars are manifestations of criticality of the System; according to Kauffman’s terminology
the System was four times ‘poised at the edge of chaos’. Through criticality
– systemic wars – the System could (four times) reset its parameters and initial conditions. Each ‘reset’ caused the System to become subcritical again.
During relatively stable periods the System in fact was sub critical. Sub
criticality – relative stable periods – allowed for the balanced fulfillment of
basic requirements by uneven states in the anarchistic System.
Through the (just mentioned) phase transition (accomplished through the
fourth systemic war, The Second World War,1939-1945) Europe transited to
what can be qualified (in Kauffman’s terminology) to an ordered state; at least
within the two dedicated non-anarchistic hierarchies that were imposed in
respectively Western and Eastern Europe. Through the phase transition the
core of the System (Europe) made a transition from a ‘singularity-dynamic
regime’ (1495-1939) to an ordered regime.
Whereas Kauffman suggests that the ‘edge of chaos’ - criticality - is the
attractor of certain categories of complex systems that ensures their optimal
performance and evolvability, this study shows that the System achieved
optimal performance and evolvability, by periodically becoming critical (and
using this condition to upgrade its order to better meet the requirements of
the second law of thermodynamics (a lower energy state)), and subtracting
to a subcritical ‘condition’ that allowed for (further) growth of the System.
The System – through the finite-time singularity dynamic accompanied by
four accelerating cycles – ‘balanced’ criticality and sub criticality to ensure
its performance and evolvability. The System could only sustain short intervals of criticality (because of the energy requirements, and the destruction
this condition caused), and subtracted into a sub criticality, once the critical
periods were ‘used’ to design and implement upgraded orders.
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178 In the System chaotic war dynamics are a prerequisite for order.
Key words

Singularity dynamic, Chaotic dynamics, Order.

During the period 1495–1945, the singularity dynamic was accompanied by
four cycles. Each cycle consisted of a relatively stable period and a systemic
war. During relatively stable periods (that is, during the life span of international orders), the System ‘normally’ (except for the exceptional period
1657-1763) produced chaotic war dynamics. Following Kauffman’s terminology, relatively stable periods must be denoted as ‘disordered’ when the
nature of its chaotic non-systemic war dynamics is taken as the measure.
However, in case of the System the ‘disordered’ qualification is misleading.
During relatively stable periods (when war dynamics normally are chaotic
in nature), there certainly was a certain degree of functional order (‘international order’) that ensured the balanced fulfillment of basic requirements
by uneven states within the anarchistic System.
The damped oscillator chaotic non-systemic wars produced during the
first international order (1495-1618), and hyper-exited non-chaotic non-systemic wars produced during the first exceptional period (1657-1763), and
their impact on the development of the singularity dynamic, is convincing
proof that chaotic dynamics can create order, and that chaos – at least to a
degree – can be a prerequisite for order.
I assume that this ‘quality’ of chaotic war dynamics lies in the intrinsic
inhibition of this type of dynamics, provided by a third degree of freedom
in the System.
179 Through upgraded orders the carrying capacity of the anarchistic System was
(and is) periodically enhanced to allow for further population growth and
development.
Key words

Singularity dynamic, Upgraded orders, SIE, Carrying capacity, Population Growth.

During the unfolding of the first finite-time singularity dynamic which was
accompanied by four accelerating cycles (1495-1945), Europe - the (core of the)
anarchistic System developed from a total population of circa 83 million in
1495 to 523 million in 1939. At the same time Europe (the core of the System)
developed from a sizeable collection of diverse and loosely connected units,
into a highly connected anarchistic System of 25-30 highly standardized
states with fractal structures, that also expanded their political control to
non-core territories (outside Europe).
The first finite-time singularity dynamic was instrumental in this process
of growth, integration and expansion, by ensuring that order and disorder
were balanced in the anarchistic System. The System – the finite-time singularity dynamic – achieved this by periodically implementing upgraded orders
through systemic wars (consistent with the second law of thermodynamics).
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The dynamics and development of the System, can also be understood
from a ‘biological’ perspective. During the 1495-1945 period (but also thereafter) population growth was counterbalanced by limitations of resources,
but also by limitations of organizational structures (the structure of international orders). Typically, during relatively stable periods (international
orders) the intensity of rivalries between states in the System increased
because of growing populations and depletion of the System’s resource pool,
and limitation to its organizational structures.
Systemic wars can also be understood as necessary restructuring
of the ‘resource pool’ to ensure the carrying capacity of the anarchistic System; the ability of the System to sustain the fulfillment of basic
requirements of growing populations of states in the anarchistic System.
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12 OPTIMIZATION AND FRACTAL STRUCTURES
180 It is possible to identify ‘fractal structures’ in the System.
Key words

Optimization, Fractals, War sizes, State structures, Dynamics during systemic
wars, Military organizations, Casualty dynamics.

Depending on the fractal structures in question they can (in some cases) be
related to criticality (critical phenomena), the chaotic nature of war dynamics, but also – in general – to optimization processes; it seems that fractals in
dynamics and structures of the System, as is the case with fractals in biological systems, often point to optimization where distribution is involved
and contradictory requirements must be reconciled.
In this statement I discuss ‘where and why’ power-law distributions
– implying fractality – can be found in the dynamics and structures of the
System, what this could mean, and how these distributions are, at least in
some cases, related.
1 War sizes
The size distribution of wars can best be described with power laws: when
size is defined as the number of casualties (50) and when it is defined as the
fraction of Great Powers actively involved in Great Power wars.
I assume that the power-law distribution of war sizes, as defined in terms
of fractions, can be attributed to the chaotic and periodic nature of non-systemic war dynamics. The distortion of the power law, I argue, can be attributed
to the hyper-excited condition of the System during the exceptional period.
This distortion produced a high number of system-wide non-systemic wars.
2 State structures
During the 1495-1945 period, the anarchistic System developed from a large
number of loosely connected and divers units, into a highly connected
system of about 25-30 highly standardized states, that were ‘organized’ to
produce and deploy increasing amounts of destructive energy, at accelerating rates.
In the article titled “Hierarchical organization of cities and nations” observe
that geographical and demographical data shows “that the nation population and nation area distributions obey power laws” (40). Malescio et al.
show that this is the case for all nations of the world including Europe. The
authors studied the properties of these power-law distributions with the
purpose of determining whether size distributions of populations and area
distributions of states obey the same power laws as the population and area
distributions of cities. They show that this is not the case and suggest that
different mechanisms underlie these regularities (power laws). The point
now is, in the context of this study, that such a power-law distribution exists;
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I argue that these fractal structures were carved out during (by means of)
successive systemic wars.
The fractality of state-structures point to optimization: fractal state structures ensure that during relatively stable periods (international orders) the
production of free energy can be minimized, while during systemic wars, fractal structures contribute to the optimized distribution of destructive energy.
3 Dynamics (activities) during systemic wars
Systemic wars represent critical points (criticality) in the System.
At the critical point (that is during systemic wars), in the terminology of
Kauffman (36) a system consists of clusters of ‘frozen’ and ‘unfrozen islands’;
I propose that the System during systemic wars (critical periods) consisted
of clusters of ‘war’ and ‘no-war’ activities (at different scales of the System),
and that their size distribution can be best described by a power law. Due
to lack of data, I cannot prove this directly.
I argued (in the previous point) that the fractal structures of states in the
System are carved out by fractal war activities during systemic wars (and
vice versa). I argue – in other words – that fractal state structures and war
activities during systemic wars are closely related phenomena that reflect
key structural and dynamical characteristics of the System. I consider the
presence of these fractal state structures strong evidence for the fractal
nature of war activities during systemic wars.
I further assume that the fractal activities of systemic wars and their
physical outcomes, point to ‘optimization’: the optimization of the distribution of destructive energy in the System, and the (inherent) ability of the
System to maintain a certain balance that enables the fulfillment of basic
requirements by uneven states in an anarchistic System (necessary for their
collective growth and survival).
4 Military organizations and capabilities
Military organizations, as I show in the figures below, have fractal structures.
Each structure, at each level, consists of a number (of often three) self-similar
substructures. There is self-similarity in organizational structures, as well
as in capabilities that are available at different levels of organization.
The primary function of military organizations is to protect the state and
its population(s) against (external) threats. Military organizations achieve
this by (preventively) deploying destructive energy, as dictated by the integrative structures (political leadership) of states. Projection of destructive
energy – military activities – is about the distribution of destructive energy.
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Figure 113
This figure depicts a military fighting unit:
each level of organization has a similar basic
structure.

I argue that the increasing fractality of military organizations and their capabilities is closely related to the other fractal structures I discuss in this statement. The crystallization of military organizations and capabilities in fractal
structures were also the product of the singularity dynamic (1495–1945), its
path-dependent nature, and were closely related to the narrowing of the competition between states, that were constantly ‘forced’ to improve their war-fighting capabilities. States increasingly had to focus on producing increasingly
amounts of ‘superior’ destructive energy and on methods (doctrines, strategies,
and tactics, etc.) that ensured their effective and efficient deployment.
Regarding the deployment of destructive energy (military capabilities)
‘on the battlefield’, military organizations must reconcile and optimize a
number of contradictory requirements. Military organizations must e.g.
strike an optimal balance between the concentration of sufficient and decisive
amounts of destructive energy, and the risks concentration of force poses
for their own destruction by the adversary; an optimal balance between
concentration and dispersal must be achieved, to ensure accomplishment
of the mission, and survival of the own military organization.
The span of control, defined as the number of military subunits that a
commander (the next level up) can effectively control, is another factor that
contributed to the emergence of fractal military organizations; military
operations are also about information processing and achieving an optimum
in that respect.
Optimization of the span of control also requires balancing and tradeoffs to achieve optimum results. In case the maximum achievable span of
control is not utilized, the available resources and organization are not used
to maximum effect and the organization has unnecessary communication
links and probably too many hierarchical levels/layers (41). On the other
hand, if the maximum span of control is exceeded, the control system will
be saturated and information will not be accurate, negatively affecting
‘situational awareness’ and the quality of decision-making.
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5 Casualties in wars
To get a better understanding of fractals, I also studied the ‘casualty dynamics’ of the Iraq War during the period March 19th 2003 to May 21st 2005 (48).
I chose to study this particular war because of the availability of accurate data;
such data of wars during the period 1495–1945 is not available. The casualty
figures I show here are based on the ‘Iraq Coalition Casualty Count’ (www.
icasulaties.org), and only include the casualties of the so-called ‘Coalition
Forces.’ With the term ‘casualty dynamics,’ I refer to the size distribution of
clusters of casualties that occurred on a particular day during that period
of time. I expected casualty dynamics to have fractal properties, assuming
that fractal (military) organizations and capabilities carve out fractal effects.
That indeed seems to be the case. I consider this result consistent with a
number of my assumptions.
I assume that this particular power-law ‘casualty-size’ distribution is (also)
related to the fractal organization of military organizations and capabilities, as well as how these units are deployed and fight, adopting self-similar
patterns to achieve space-filling, hierarchical branching networks, to deploy
destructive energy (as efficient as possible). These space-filling, hierarchical
branching networks are required to accomplish effective deployment of
destructive energy against an enemy that follows a more or less similar logic.
At the same time military organizations spread their capabilities to avoid
destruction and maintain a certain flexibility to regroup on the battlefield.
These requirements also apply at the operational and strategic levels of
warfare and are contained in the principles of war.
As I mentioned in the ‘introduction’ of this statement, I assume that these
fractal structures are related: all these fractal structures are one way or the
other related to free energy (tensions) - its production and distribution - to
which the second law of thermodynamics applies.
Fractal structures and optimization in the System

Fractal structure

Optimization

1

War sizes

Optimizing free energy releases to achieve and maintain a functional balance

2

State structures

Minimizing free energy (tension) production (during relatively stable periods), and optimizing destructive energy deployment (during systemic wars)

3

Dynamics (activities)
during systemic wars
(criticality)

Optimizing of order versus disorder (during systemic wars), to ‘compute’ and
implement upgraded organizational arrangements, that allow for a lower
energy state of the System

4

Military organizations and Optimizing distribution of destructive energy
capabilities

5

Casualties in wars

Table 92

Optimizing distribution of destructive energy

In this table I show the various fractal structures that can be identified in the System, and
their contribution to the optimization of the anarchistic System.
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181 In the anarchistic System (1495-1945) there was synchronized multilayered 
optimization.
Key words

Synchronized multilayered optimization, Singularity dynamic, Acceleration,
Cycles, Orbits, Non-systemic wars, Systemic wars, Chaotic dynamics.

It is possible to distinguish a number of dynamics at different ‘levels’ of the
anarchistic System; not only were these separate dynamics highly optimized,
but also their mutual relationships. The following levels (dynamics) can be
distinguished:
1 The finite-time singularity dynamic accompanied by four accelerating cycles
Through the finite-time singularity dynamic (1495-1945) the performance
and evolvability of the System were simultaneously optimized, ensuring the
balanced fulfillment of basic requirements of uneven states in an anarchistic
System, and the System’s timely adaptation to changed circumstances. Growing connectivity of the System ‘forced’ the System to implement upgraded
orders – through systemic war – at an accelerating rate. Ultimately, when
in 1939 the anarchistic System reached the critical connectivity threshold,
the anarchistic System produced infinite amounts of free energy (tensions),
collapsed and produced a dual-phase transition in response. By simultaneously implementing two dedicated non-anarchistic hierarchies in the core
of the System (Europe), and the first global international order at a global
scale, (continued) compliance with the second law of thermodynamics and
survival of states and their populations was assured.
2 Cycle-level (each cycle consisting of a relatively stable period (international
order) followed by a systemic war)
Each cycle consisted of a relatively stable period (international order) followed by a systemic war. During relatively stable periods, states and their
populations focused on the balanced fulfillment of their basic requirements;
within an ‘order’ (security setting) that was implemented during the preceding
systemic war. During the life cycle of a relatively stable period, the System
evolved from a low- to a high-connectivity regime; connectivity growth was
the driver of this development. During high-connectivity regimes tensions in
the anarchistic System could not be (sufficiently) released, and were ‘stored’
in the System. Instead of being released, tensions (free energy) crystalized in
underlying vulnerable issue clusters, that eventually percolated the System
and resulted in a critical condition of the System and systemic war. During
systemic wars the System – states in the System – collectively designed and
implemented upgraded orders, that allowed for a lower energy state, and
a next relatively stable period. At cycle level performance and evolvability
were (also) balanced, to achieve optimal results.
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3 The level of relatively stable periods
During relatively stable periods, the System tries to maintain a certain equilibrium – tension level – through the order that was implemented during the
preceding systemic war (critical period). In order to achieve this, the System
produced non-systemic wars that – at a closer look – made up distinct ‘orbits’
in phase state. A closer look reveals that the dynamics of these orbits – each
orbit consisting of a number of non-systemic wars – behaved as a damped
oscillation, that eventually – shortly before the collapse of the international
order (the next systemic war) – faded away. I consider these orbits, which
developed very regularly (especially during the first relatively stable period
(1495-1618), another indication of the multilayered optimization of the dynamics of the anarchistic System.
4 The level of orbits
Except for the first exceptional period (1657-1763), the System produced chaotic non-systemic war dynamics that produced orbits (circular trajectories)
in phase state (defined by intensity and size). Especially during the first
relative period (1495-1618) these orbits developed very regularly, and had the
properties of a damped oscillation. Each consecutive orbit – consisting of a
number of non-systemic wars – can be considered a ‘coordinated’ response
of the System to re-establish the equilibrium of the relatively stable period
(international order) that was implemented through the preceding systemic
war. The oscillations suggest that these corrections (these responses) were
produced with a time delay, causing over-corrections (overshoots), that than
triggered counter-corrections, that were also delayed. The dampening of
successive oscillations – that eventually faded away shortly before the System became critical again and produced a systemic war – can be attributed
to the increasing local stability of states during high-connectivity regimes.
As discussed in this study: high-connectivity regimes impose limitations on
the System’s ability to produce non-systemic wars.
5 The level of systemic wars
Systemic wars also are highly optimized dynamics. During systemic wars
dysfunctional issues and tensions are destroyed and states collectively
design and implement upgraded orders, that ensure the fulfillment of basic
requirements of uneven states in the anarchistic System.
Not only are these separate dynamics (levels) as such highly optimized,
but also their relationships. The second law of thermodynamics (in the
deterministic domain), and the urge to survive of states and their populations (in the contingent domain) are at the heart of these multilayered
optimization processes.
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182 The fractal nature of systemic wars and the crystallization of states in the
System in fractal structures, are related phenomenon, and indicative for the 
optimization of the System, consistent with the demands of the second law of
thermodynamics.
Key words

Singularity dynamic, Optimization, Fractal structures, Fractal state-structures,
Systemic wars.

In this statement I discuss two related hypotheses. The first hypothesis
concerns a relationship that I assume exists between fractal properties of
systemic war activities, and the fractal size distribution of states in the System; I assume that these fractal structures (the power-law size distribution of
states) were carved out through successive systemic wars (systemic wars are
manifestations of criticality of the System), and that these fractal state-structures in their turn, contributed to the fractal nature of systemic wars.
The second hypothesis concerns not the ‘how’, but the ‘why’ of these
fractal structures: I assume that the System crystalized into fractal states
structures, because fractal structures are optimized structures that meet the
demands of the second law of thermodynamics, that ensure the minimization
of the production of free energy (tensions) during relatively stable periods
(consistent with the principle of least free energy, related to the second law
of thermodynamics), and the optimization of the distribution of destructive
energy during systemic wars.
1 The relationship between the fractal nature of systemic wars and fractal
state-structures
During the unfolding of the first finite-time singularity dynamic (1495-1945),
the System developed from a sizeable collection of loosely connected and
divers units (1495), into a highly connected coherent System, consisting of
about 25-30 highly standardized states, that had moreover crystalized in
fractal structures (1939). The finite-time singularity dynamic accompanied
by four accelerating cycles was ‘responsible’ for this outcome; the singularity
dynamic itself was a product of the second law of thermodynamics and a
number of other deterministic laws and principles; four times (during critical
periods) the System upgraded its order through systemic wars, to allow for
lower energy states of the System. These upgrades included changes in the
System’s physical structure. I assume that the eventually fractal nature of
the anarchistic System – the fact that the size distribution of states in the
System could be best described by a power law, when the System was in the
fourth relatively stable period (1918-1939) – was an outcome of the fractal
nature of systemic wars. Systemic wars are manifestations of criticality
of the System; critical systems typically have fractal structures. Systemic
wars – as a consequence of their nature – carved out fractal state-structures.
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2 Optimization of free energy (tension) production and destructive energy
distribution
The first finite-time singularity accompanied by four accelerating cycles
(1495-1945), was about (multi-level) optimization (as is the case with the second
singularity dynamic, 1945-…); the singularity dynamic balanced order and
disorder, ensured optimal performance and evolvability, and enabled ‘optimized’ population growth in the anarchistic System. This was ‘accomplished’
by the second law of thermodynamics and a number of other deterministic
laws and mechanisms that apply to the free energy that is produced in the
anarchistic System, as a consequence of the intrinsic incompatibility between
(increasing) connectivity and security in anarchistic systems.
The second law of thermodynamics ensured that the production of free
energy (tensions) was minimized, by implementing orders that allowed for
lower energy states, and the distribution of destructive energy in the System
was optimized. To achieve this - to ensure compliance with the second law
of thermodynamics, the System crystalized in fractal structures.
Smaller states fulfill an important role in balancing the System and
helping to prevent the production of tensions and free energy. Smaller
states form ‘buffers’ between rival Great Powers. The ‘creation’ of Belgium
in 1830 as a sovereign state, is an interesting case. Belgium was created with
the explicit aim to structurally decrease tensions that tended to build up
in the System and could threaten the System’s status quo. The creation of
Belgium can be considered a ‘correction’ by Great Powers of the time, to the
third international order (1815-1914), that was implemented following the
second systemic war (1792-1815, the French Revolutionary and Napoleonic
Wars). I argue that the addition of Belgium to the System contributed to the
(further) ‘fractalization’ of the System’s structure.
183 The number of orbits the finite-time singularity dynamic accompanied by four 
accelerating cycles would have produced during the 1495-1945 period, assuming
the System’s non-systemic war dynamics were not disturbed during the first
exceptional period (1657-1763), can be estimated by interpolating the number of
appearances of related types of dynamics. The total number of orbits the finitetime singularity dynamic accompanied by four accelerating cycles (1495-1945)
would have produced is 16.
Key words

Singularity dynamic, Cycles, Orbits, Non-systemic wars, Exceptional period,
Reconstruction.

I make a distinction between four types – ‘levels’ – of dynamics in the anarchistic System during the 1495-1945 period: (1) a finite-time singularity dynamic, (2)
cycles, (3) orbits, (3) and (4) non-systemic wars: non-systemic wars are grouped
in orbits; orbits are produced during relatively stable periods of cycles, and
four cycles make up the finite-time singularity dynamic. The finite-time
singularity dynamic (number of appearances finite-time singularity: 1), was
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accompanied by four cycles (number of appearances cycles: 4). Each cycle
consisted of a number of orbits; during the first cycle (1495-1648), the System
produced nine orbits. During the second cycle (1648-1815) the dynamics of
the System were temporarily distorted (during the first exceptional period,
1657-1763), and the number of orbits cannot be determined. During the third
(1815-1914) and fourth (1918-1945) cycle, the System produced respectively two
and zero orbits. The total number of orbits is not clear.
During the unfolding of the finite-time singularity (1495-1945), the System
produced 97 non-systemic wars, expansion wars not included (number of
appearances of non-systemic wars: 97).
In order to determine the total number of orbits the System produced
during the 1495-1945 period, assuming that the non-systemic war dynamics during the second cycle were not temporarily distorted, I interpolated
the number of appearances of the other (three) (types of) dynamics. Interpolation of the series (empirical data, (1 - 4 - X - 97) shows that during the
1495-1945 period the System would have produced 18 orbits in total (X = 18),
if its dynamics were not temporarily disturbed during the first exceptional
period (1657-1763).
The distribution of the number of appearances of types of dynamics in the
System (1495-1945), qualifies as a Zipfian distribution: A discrete power-law
probability distribution.
Because the anarchistic System produced respectively 9, 3 and 0 orbits
during respectively the first, third and fourth cycles, this means that the
System would have produced 6 orbits (18 - (9 + 3)) during the second cycle,
if its dynamics were not disturbed during the first exceptional period (16571763); this implies that the number of orbits during successive cycles would
have decreased linearly (9 - 6 - 3 - 0).
Consistency of dynamics of the System (1495-1945)
Calculations based on data from Levy (38)

Table 93

Level Dynamic

Number of Remarks
occurrences

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.

This table shows the number of occurrences of four types of dynamics in the System
during the 1495-1945 period.

Number of events (LOG)
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Figure 114
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.
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184 The number of orbits the System would have produced during the second cycle
(1648-1815) if its non-systemic war dynamics were not disturbed during the first
exceptional period (1657-1763) is five.
Key words

Singularity dynamic, Cycles, Orbits, Non-systemic wars.

During the first, third and fourth cycles the System produced respectively
nine, three and zero orbits, as my analysis (based on Levy’s dataset) shows.
This leaves six orbits (the total is 18) for the second hypothetical (undisturbed) cycle.
As I show in below figure, a distribution of respectively 9-6-3-0 orbits
during respective cycles, means that the number of orbits during the unfolding of the finite-time singularity dynamic decreased linearly.
As I explained, a total number of 18 orbits implies a Zipfian distribution
for the appearances of four types of dynamics in the System during the
1495-1945 period.
Both distributions are very regular; I assume that this is not a coincidence
and (additional) evidence for the consistency of the finite-time singularity
(1495-1945) and its components (levels), and for the theory developed and
presented in this study.

Number of orbits
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Figure 115
This figure shows the number of orbits the
System would have produced during successive cycles if the System’s non-systemic war
dynamics were not 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.
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185 Assuming non-systemic wars have fractal structures, it is possible to quantify
their substructures through extrapolation.
Key words

Fractal structures, Number of occurrences

Non-systemic wars can be considered the ‘basic’ building blocks of the finitetime singularity dynamic the System produced during the 1495-1945 period.
However, non-systemic wars themselves also consist of further (smaller)
building blocks; they are fractal in nature. I assume that the structures of
building blocks (levels) of non-systemic wars follow the same logic, as the
building blocks (cycles, orbits and non-systemic wars) of the finite-time
singularity dynamic.
If the distribution of the number of occurrences (of levels) of dynamics
is extrapolated it is possible to determine the number of substructures/sub
dynamics of the System, during the 1495-1945 period; see below table.
Number of occurrences of building blocks of non-systemic wars 1495-1945

Table 94

Level

Dynamic

Number of occurrences

5

Campaign

394

6

Battle

1,782

7

Engagement

8,045

8

Fire-fight

36,449

This table shows the speculative number of occurrences of the building blocks of non-systemic wars, assuming that the same logic applies to their distribution as to the number of
occurrences of the building blocks of the first finite-time singularity dynamic.
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It is possible (as another thought experiment), to link the number of occurrences of successive dynamics (levels; 5, 6, 7, …) to the fractal structures of
military units (army group, army, army corps, division, brigade, regiment/
battalion, company, platoon, section), as they formed (developed) over time,
during the unfolding of the finite-time singularity dynamic (1495-1945) in
order to achieve optimal (battle-field) results. The question if – and how –
they match.
I assume that specific (levels of) dynamics involved units with specific
sizes; level 7 dynamics (engagements) for example, could correspondent with
‘battalions’, whereas fire-fights (one level of dynamics down) with ‘companies’
(one level of organization down).
Typically, military units consist of three to four (self-)similar sub-units;
their multiplication factor is circa 3,5. The growth rate (multiplication factor)
of successive dynamics on the other hand is circa 4,6. They do not exactly
– but only approximately – match. Can this difference be explained?
It seems, that the lower the level of organization of military units, the
higher their interaction (fighting) frequency. That does make sense; not
every action at a certain level of organization (for example company-level),
necessarily involves the next level up (battalion-level); units also conduct
‘independent’ military operations at their level of organization.
Further research is required to determine the exact relationship between
the fractal structures of military units, and the number of occurrences of
certain levels of non-systemic war dynamics.
186 The dynamics of the System were and are highly integrated.
Key words

Singularity dynamics, Divers units, Standardized states, Second law of
thermodynamics, Integration, Expansion, Fractality.

The finite-time singularity dynamic accompanied by four acceleration cycles
that unfolded during the 1495-1945 period, transformed Europe from a large
number of divers and loosely connected units (1495), into a highly integrated
system of a significant lower number of highly standardized states (1939).
Not only became states eventually the standard units (‘building blocks’) of
the System, during the unfolding of the singularity dynamic, their sizes and
forms also increasingly crystallized into fractal structures.
Shortly before the anarchistic System’s collapse in 1939 their size distribution could be best described by a power law. These fractal structures
were highly functional and ensured that the production of tensions in the
anarchistic System and the deployment – distribution – of destructive energy
during systemic wars, were optimized. The development of these particular
(fractal) properties of the System also is attributable to the second law of
thermodynamics.
At the same time as these transformation processes unfolded in the core
of the System, European units (states) also expanded their control outside
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Europe. The process of integration of (what would become) the core of the
System (Europe) and its expansion to a global scale, were coevolving, synchronized processes, that eventually led to a dual-phase transition to ensure
compliance of the System with the second law of thermodynamics.
187 The finite-time singularity dynamic (1495-1945) was a highly-optimized
dynamic.
Key words

Singularity dynamic, Second law of thermodynamics, Free energy, Performance,
Evolvability, Fractal structures.

Through the finite-time singularity dynamic accompanied by four accelerating cycles, the anarchistic System continuously optimized its performance
and evolvability. The finite-time singularity dynamic is the outcome of the
application of the second law of thermodynamics.
The singularity dynamic ensured the balanced fulfillment of basic requirements of uneven states in an anarchistic System, indicative of its performance, and the timely adaptation of the order of the System to increasing
levels of free energy and tensions in the anarchistic System; a property
that is a manifestation of the System’s evolvability. Performance especially
concerns relatively stable periods, while evolvability especially concerns
systemic wars.
Performance and evolvability are related properties: sustained performance (under changing conditions) required timely change, while timely
change – evolvability – could only be assured if the performance of the System
was maintained.
The increasing levels of free energy that were produced required an acceleration of the frequency of systemic wars, and the deployment of increasing
levels of destructive energy, consistent with the second law of thermodynamics; both properties assured that this actually was accomplished.
As I discuss elsewhere, the fractal nature of the System’s dynamics and
certain structures the System developed during the 1495-1945 period, also
point to optimization of the finite-time singularity dynamic.
188 The System’s functionality (performance) is determined by the degree to which
the actual centrality of states is reflected in the System’s order and vice versa.
Key words

Performance, Centrality of states, Great Power status dynamics, Order, Structural
stability, Privileges, Status quo, Powerful-become-more-powerful effect.

The anarchistic System constitutes a network of issues and states. States – the
nodes of this network – differ in their degree of centrality. The centrality of
states is determined by their connectivity in the network of issues and states,
and their ability to produce and deploy destructive energy. In the contingent
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domain of the System, the centrality of states – their (Great Power) status – is
determined by their power, influence and interests.
The anarchistic System qualifies as an evolving non-equilibrium system,
that requires to achieve a certain structural stability through the input of
energy. To ensure the collective fulfillment of basic requirements of uneven
states in the anarchistic System, states in the System establish (international)
orders that provide a certain structural stability.
However, these orders need periodic ‘upgrading’, when the tensions that
are produced and accumulated in the System and undermine its performance,
become too high. The production of free energy (tensions) in the anarchistic System is inseparably linked to the intrinsic incompatibility between
(increasing) connectivity and security in anarchistic Systems. (Increasing)
connectivity drives the production of free energy (tensions), and is closely
linked to population size and growth of states in the System.
Because the second law of thermodynamics (also) applies to the free
energy that is produced in the System, the free energy (tensions) is periodically put to work (through systemic wars) to implement upgraded orders
that allow for a lower energy state of the System, necessary to provide ‘new’
order – structural stability – that enables the continued fulfillment of basic
requirements by states and their populations.
The centrality of nodes and changes in their centrality, that typically
occur during relatively stable periods, determine important (evolving) properties of the System; changes in the centrality of nodes also determine the
configuration of next upgraded order the System produces and can produce.
The process of realignment of nodes and the configuration of the order
itself, can be described as follows (in this description I focus on the deterministic domain of the System; it should be reminded that nodes are represented by states in the contingent domain of the System, and that a node’s
– state’s – centrality determines if it qualify as a Great Power in the System):
The second law of thermodynamics applies to the free energy the System
produces, and makes that free energy in the System is periodically put to
work during critical periods (systemic wars), in order to implement upgraded
orders, that allow for a lower energy state of the System.
Nodes (states) in the System interact with each other to ensure the fulfillment of their basic requirements and sufficient energy inputs to ensure
their functioning (performance); internally, as well as externally. Nodes in
the System have become (increasingly) dependent on each other to achieve
this. However, anarchistic systems are intrinsically incompatible: although
each interaction between states (nodes) potentially contributes to the fulfillment of their basic requirements, it also results in the production of free
energy (tensions); basic requirements of states in anarchistic systems are (to
a degree) incompatible, and zero-sum in nature. The free energy that accumulates in the System, eventually causes it to become critical. Anarchistic
systems lack other means than ‘criticality’ (systemic war), to put the free
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energy (tensions) to work, that eventually percolate the System in the form
of underlying vulnerable issue clusters.
During relatively stable periods (international orders, during periods with
a low energy state) the centrality of nodes (states) in the System continuously
further evolve (change). During critical periods (systemic wars), the actual
centrality of nodes – as they have evolved during preceding relatively stable
periods – is again aligned with the rules that will apply to their interactions,
and that will be embedded in the upgraded order that is collectively designed
and implemented.
During critical periods, nodes reposition themselves in the network,
in accordance with their centrality, and ensure that the rules that will be
adopted – and define the interactions between states in the upgraded order, –
support their interests. More central nodes (more powerful and influential
states) ensure that the new rules especially promote their interest. If such
privileges are not acquired by more central nodes, the upgraded order will
not be sufficient stable. During critical periods central nodes enforce these
privileges by their ability to deploy superior amounts of destructive energy.
Because these privileges especially promote and support central nodes (Great
Powers), central nodes have a (‘special’) interest in maintaining the new status
quo (upgraded order). The privileges that are acquired by central nodes contribute to the new order’s structural stability, and serve a collective interest.
This mechanism, I name the ‘powerful-become-more-powerful effect’,
makes that nodes with a high centrality (Great Powers), become increasingly
central (powerful), by implementing international orders that especially
promote their interests (centrality).
189 The finite-time singularity dynamic accompanied by four accelerating cycles
(1495-1945) was a highly-optimized self-organized dynamic.
Key words

Singularity dynamic, Optimization, Self-organization, Connectivity, Free energy,
Second law of thermodynamics, Collapse, SIE.

Starting in 1495, the System produced four accelerating cycles, each cycle
consisting of a subcritical period followed by a relatively short period of
criticality during which the System produced new upgraded orders through
systemic war.
The production of free energy by the System, generated by the singularity dynamic itself, is at the basis of this dynamic. Free energy (in the form
of tensions in the contingent domain) is produced by the intrinsic incompatibility inherent to (increasing) connectivity and security in anarchistic
systems. Consistent with the second law of thermodynamics, the free energy
is periodically put to work to implement upgraded orders that allow for
lower energy states. A lower energy state (a relatively stable period) enables
the fulfillment of basic requirements by states and their populations, and
for their further growth
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Connectivity is the driver of the System. When the anarchistic System
in 1939 reached the critical connectivity threshold (the singularity in finite
time), the anarchistic System collapsed. At that point the System produced
infinite amounts of free energy and had become impossible to find a viable
order within the anarchistic System, that ensured compliance with the
second law of thermodynamics.
The collapse of the anarchistic System caused a dual-phase transition
(the fourth systemic war, the Second World War, 1939-1945). Through the
dual-phase transition, two dedicated non-anarchistic hierarchies were implemented in the core of the System (Europe), and (simultaneously) a first
global order at a global scale of the (now) global anarchistic System. These
two inseparable orders ensured – and still ensure – (temporary) compliance
with the second law of thermodynamics.
The development and unfolding of the finite-time singularity dynamic
accompanied by four accelerating cycles (1495-1945) was a highly-optimized
dynamic that ensured the continued performance of the System in its ability
to fulfill the basic requirements of uneven states in an anarchistic System,
and the evolvability of the System; its ability to adapt timely to the increased
connectivity of the System and higher levels of free energy (tensions), by
implementing upgraded orders through systemic wars.
The second law of thermodynamics determined the dynamics of the
System. The demands of the second law of thermodynamics led to the implementation of increasing levels of order that temporarily (for the duration
of the life span of relatively stable periods of cycles) allowed for lower free
energy states in the System.
The increasing levels of order that were implemented through the finitetime singularity dynamic accompanied by four accelerating cycles, were
instrumental in a process of social integration and expansion (SIE) in the
contingent domain of the System.
190 During the unfolding of the finite-time singularity dynamic accompanied by four 
accelerating cycles (1495-1945), military organizations and capabilities became
increasingly fractal. Fractal structures of military organizations and capabilities,
of underlying vulnerable issue clusters, of systemic wars, and of the fractal
structures systemic wars carved out as states in the anarchistic System, were
closely related coevolving phenomenon.
Key words

Singularity dynamic, Fractality, Military organizations, Optimization, Fractal
systemic wars, Fractal state structures.

At macro- and micro-level – at state level and level of military units – states try
to find the most efficient and effective ‘form’ of deployment, taking certain
conditions and characteristics of respectively states and military organizations and weapon systems into consideration. The fractal structures of states
and the fractal organization structures of military organizations - both the
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outcome of optimization processes shape the tensions and deployments
of destructive energy (preceding the outbreak of systemic wars), and vice
versa. The characteristics of these dynamics contribute to the forming of
vulnerable issue clusters (also) with fractal structures.
The efficient destruction of tensions and issue is accomplished because
tensions, issues and deployments of destructive potential become increasingly
synonym. The fractal nature of the structure of vulnerable clusters enables
the optimized ‘distribution’ of destructive energy.
191 ‘Principles of war’ optimize the distribution of destructive energy ‘shape’ why,
how, when, and where to fight wars.
Key words

Principles of war, Risk, Optimization.

Systemic war and criticality of the anarchistic System are synonyms. At
critical points, states deploy and ‘counter deploy’ destructive energy on a
system-wide scale, in efforts to submit other states to one’s will and create
favorable bargaining positions regarding the design and implementation of
upgraded international orders. At the same time as states inflict destruction
on other states and their populations, they intensively cooperate with other
states in alliances; not only to achieve ‘maximal’ destruction and hedge
risks, but also to (collectively) design and implement favorable upgraded
orders. During systemic wars the System consists of a mix of cooperative
and conflicting clusters that have fractal structures, I assume.
Risks and the scarcity of resources make states want to complete systemic wars as fast as possible. Systemic wars not only involve the risk of
unfavorable outcomes and destruction by other states, but also the risk for
internal unbalances as a consequence of the single focus of a state on security
requirements during a systemic war. Ignorance of other requirements can
cause internal imbalance and even collapse.
War fighting has to be effective and efficient, and requires optimization
of the distribution of destructive energy. Optimization is achieved through
fractal structures of military organizations and their capabilities, and through
the application of principles that guide the deployment of destructive energy.
On the battlefield, military organizations follow certain ‘principles of war’
to achieve maximal effects with minimal risks, using minimal amounts of
resources. On the battlefield numerous conflicting demands must be reconciled. On the one hand, the principles of war advocate decisive and offensive
action and concentration of force, but on the other hand, economy of force
(to ensure sustainability), and security and protection to avoid destruction
by the enemy. These principles contradict, and must be reconciled by ‘flexibility’ and ‘unity of command’.
War fighting – in other words – also is a balancing act; a balance must be
struck among the achievement of positive battlefield results, a minimum
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of resources that is deployed to that end, and the risks that are involved in
these efforts.
The risks for states, including implementation of unfavorable orders
and loss of internal balance and cohesion, and for military units, including
destruction and scarcity of resources, put strong pressure on states to end
their war efforts as quickly as possible. These requirements also contribute
to the optimization of systemic wars.
192 Fractal structures that can be observed in the System and its dynamics are
closely related to efficient ‘servicing’ of the System through various distribution
processes, balancing, and adaptation.
Key words

Fractal structures, Optimization.

Fractals are ubiquitous in nature and in social processes and structures. It
is not exactly clear why and how fractals are formed. I assume (32) that the
principle of least free energy selects for these typical structures and that
fractal structures point to optimality. As is (often) the case in other systems,
I argue that fractal structures are best able to reconcile conflicting requirements and optimize certain properties in a system (network) of nodes that
regularly interact.
Bettencourt et al. (11) observe in relation to fractal structures: “Highly
complex, self-sustaining structures, whether cells, organisms, cities require
close integration of enormous numbers of constituent units that need efficient servicing.”
“To accomplish this integration”, Bettencourt et al. continue, “life at all
scales is sustained by optimized, in some cases space filling, hierarchical
branching networks which grow with the size of the organism as uniquely
specified approximately self-similar structures… Because these networks,
e.g. the vascular systems of animals and plants, determine the rates at
which energy is delivered to functional units (cells), they set the pace of
physiological processes as scaling functions of the size of the organism.”
It is the “self-similar nature of resource distribution networks, common to
all organisms, that provides the basis for a quantitative, predictive theory
of biological structure and dynamics, despite much external variation in
appearance and form.”
Bettencourt et al. relate these observations not only to biological, but
also to social systems: “From this perspective, it is natural to ask whether
social organizations also display universal power law scaling for variables
reflecting key structural and dynamical characteristics.” This line of thought
is at the basis of Bettencourt’s et al. study of “Growth, innovation, scaling, and
the pace of life in cities” (10).
West et al. point to the relationship between selection and optimization:
“Natural selection has tended to maximize both metabolic capacity, by
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maximizing the scaling of exchange surface areas, and internal efficiency,
by minimizing the scaling of transport distances and times” (75).
I argue that states and the System also require close integration. I assume
that fractal structures that can be observed in the System and its dynamics are closely related to efficient servicing of the System through various
distribution processes, balancing, and adaptation. These fractal structures
are the outcome of a selection process; selection has optimized the System’s
performance (the ability of the System to balance competing interests)
and its evolvability (the System’s ability to adapt timely to the increased
connectivity of the System and higher levels of free energy (tensions), by
implementing upgraded orders through systemic wars), as well as various
secondary processes.
Besides optimizing the distribution of destructive energy (during systemic
wars), fractal structures also contribute to a minimization of the production
of free energy (tensions) during relatively stable periods of cycles.
The System adjusted its order four times to allow for a lower energy state.
These adjustments were achieved through criticality, through fractal activities
(systemic wars) that carved out fractal state structures. The System maximized both the scaling of exchange surface areas and its internal efficiency
by minimizing the scaling of transport distances and times. It should be kept
in mind that balancing and adaptation is achieved by deploying destructive
energy, at all scales. The deployment of destructive energy can be considered
a distribution process that can be optimized by following the same logic and
making the same trade-offs as other processes of life.
193 Systemic war is about the optimized distribution of destructive energy and of
power and influence in the System.
Key words

Systemic war, Optimization.

Networks (systems) consisting of regularly interacting nodes (for example,
cells in biological systems or states in the System) optimize their dynamics
and structures by crystalizing in fractal structures (10), (13), (32), (36), (75).
This is especially the case if these interactions concern distribution processes
of physical resources, energy, or information. Fractal structures ensure the
effectiveness and the efficiency of these distribution processes. At various
levels, the System shows fractal dynamics and structures. The system consists of a number states (nodes) that very regularly interact to fulfill their
basic requirements. Increasing connectivity of the System contributes to the
intensity, frequency, and multitude of interactions between states.
The interactions between states during relatively stable periods and
during systemic wars constitute distribution processes. During relatively
stable periods, tensions (free energy) are produced and are re-distributed
through (for example) non-systemic wars. During (especially) high-connectivity regimes of relatively stable periods tensions crystalize in vulnerable
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issue clusters that eventually percolate the System, causing the System to
become critical and produce systemic wars. During systemic wars the System is in a critical condition, and implements upgraded orders that allow
for a lower energy state of the System, consistent with the second law of
thermodynamics.
During wars, states distribute destructive energy; at a more abstract level
the distribution of destructive energy can be considered the distribution
of power and influence. Destructive energy is deployed and distributed
through military organizations and capabilities that also have developed
fractal structures over time. These fractal structures ensure optimality of
the distribution of destructive energy on the battlefield while at the same
time, given the fractal structures of military organizations and the capabilities they aim to destroy, minimize their risk of destruction by adversaries.
194 The fractal structures of the System are carved out by fractal systemic war
activities.
Key words

Systemic war, Fractal activity, Fractal structure, Optimization.

Systemic wars are critical phenomena. As is typical for critical phenomena,
systemic wars have fractal structures. They consist of a series of system-wide
integrated ‘distribution activities’ of destructive energy at all levels of the
System that unfold during a certain time span. Consistent with the second
law of thermodynamics, the System implements upgraded orders through
systemic wars that allow for lower energy states of the System. These ‘corrective actions’ of the second law of thermodynamics are necessary to adjust
the System to increasing levels of connectivity and to the increasing levels
of free energy (tensions) they imply.
In the contingent domain, systemic wars consist of a small number of
campaigns, a larger number of battles, and a very high number of firefights
at the lowest level of these wars. Systemic wars can be interpreted as a series
of integrated confrontations (distribution processes) between organizational
units of different sizes and different levels of organization, and their capabilities. The number and frequency of confrontations depends on the level of
organization: the smaller the military unit, the higher its activity and number
of confrontations. I argue that the size distribution of confrontation activities in military organizations of different sizes can be best described with
a power law. These confrontations are about the distribution of destructive
energy, and a power law distribution of the sizes of the fractal structures of
these activities points to optimality.
The fractal structures of systemic war activities leave their mark on the
organizational and physical structures of the System itself. Through systemic
wars, the System implements upgraded orders. The order of the System also
manifests itself in the sizes and shapes of states, and in their size distribution.
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States are clearly-defined territories and populations states control; their
sizes and shapes also define their power, influence, and interests.
During the unfolding of the finite-time singularity dynamic accompanied
by four accelerating cycles (1495-1945), the System developed from a loosely
connected collection of hundreds of differing units (in 1495) into a highly
integrated System of a relatively low number of standardized states (in
1939). Especially systemic wars were instrumental in this shaping process.
In other words, I argue that the fractal nature of systemic wars explains
why the size distribution of states in the System could increasingly be better described by a power law size distribution (that implies fractality of the
System’s structures). I assume that the fractal nature of systemic wars and
the fractal structures of states in the System coevolved; fractal systemic war
activities carved out fractal state-structures in the System, and vice versa.
195 Various fractal structures that can be observed in the System are closely related.
Key words

Fractal structures, Collective optimization.

The deployment of destructive energy can be considered a distribution process that can, in principle, be optimized following the same logic and tradeoffs as other distribution processes of life. The organizational fractality of
military units and the fractality of military activities (military operations)
contribute(d) to the optimized distribution of destructive energy by military organizations, by maximizing the scaling of exchange surface areas of
destructive energy, and simultaneously minimizing the scaling of transport
distances and times. Fractal structures and processes ensure(d) effective
and efficient distribution of destructive energy to reestablish balance and
order in the System.
Fractal military organizations and fractal war activities that optimize the
distribution of destructive energy during systemic wars, fractal state-structures that minimize the production of free energy (tensions) during relatively
stable periods, and optimize (re)distribution of power and influence during
systemic wars, and fractal casualty dynamics, are related phenomena, produced by the second law of thermodynamics.
196 Fractal structures and dynamics – at various levels of the System – optimize the
performance and evolvability of the System.
Fractal

structures, Optimization, Performance, Evolvability.

The purpose of systemic wars is to implement upgraded orders that allow for
a lower energy state of the System – ‘new’ relatively stable periods – consistent
with the second law of thermodynamics. Systemic wars are manifestations
of criticality of the System. The fractal nature of systemic wars (of the System’s structures and dynamics during critical periods) ensures the optimized

365 |



CHAPTER 12

statement 197

distribution of destructive energy in the System by states, consistent with
their actual power and influence.
Upgraded orders with fractal properties could (and can) best meet the
(competing) requirements of uneven states in an anarchistic System to fulfill
their basic requirements, and survive. Fractal state-structures minimize(d) the
build-up of free energy (tensions) during relatively stable periods, ensuring
an optimized ability of the anarchistic System to balance the fulfillment of
basic requirements by uneven states. Fractality of dynamics and structures
contributed to the simultaneous optimization of the System’s performance
and evolvability.
197 The System needs small states that function as buffers between Great Powers to
optimize the System’s performance.
Key words

Fractal structures, Optimization, Function of smal(ler) states.

In the contingent domain, Great Powers recognize that smaller states fulfill
an important role in balancing the System, and can be helpful in preventing
the production of free energy (tensions) and in maintaining the status quo.
Morgenthau explains how a strong focus on preservation and expansion of
power by states in an anarchistic system contributes to a certain balance of
power, of which small nations are an integral part, to ensure the system’s
functioning ((43), see also: (30)).
Small states can form buffers between rival Great Powers. Belgium, a
small state, was created by the Great Powers (43) with the aim of structurally
decreasing tensions that tended to build up in the System, and that could
threaten the status quo embedded in the latest upgraded order (1815, Congress of Vienna). Morgenthau explains these considerations as follows: “The
outstanding example of a buffer state owing its existence to the balance of
power is Belgium from the beginning of its history as an independent state
in 1831 to the Second World War”. Belgium was established by the Congress
of Vienna to improve the balance of power in Europe and to prevent new
destabilizing tensions that tended to emerge in the System. Belgium can be
considered a correction of the international order that was produced by
the third systemic war (the French Revolutionary and Napoleonic Wars,
1792-1815).
Morgenthau’s and the Realist School’s reasoning shows how selfish
considerations of states contribute to the emergence and conservation of
small states.
I argue that the addition of Belgium to the System as a new state, contributed to the degree of fractality of the anarchistic System and, by doing so,
improved the ability of the System to further optimize its balancing function.
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198 The finite-time singularity dynamic accompanied by four accelerating cycles
(1495-1945) constitutes a ‘synchronized multi-level optimization process’.
Key words

Singularity dynamic, Second law of thermodynamics, Optimization, Multi-level,
Performance, Evolvability, Chaotic dynamics, Basic requirements, International
orders, Systemic wars, Destruction Power, Influence.

The singularity dynamic simultaneously accomplished two ‘objectives’:
(1) optimal performance, the balanced fulfillment of basic requirements
by uneven states in an anarchistic system and (2) optimal evolvability, the
periodic reorganization (through systemic wars) of the order of the System.
Performance concerns relatively stable periods (international orders; evolvability concerns critical periods (systemic wars).
Given the constant (connectivity) growth of the System, evolvability (periodic adjustment) is a prerequisite of the System’s performance. However,
the opposite is also true: optimal performance is a prerequisite for optimal
evolvability.
Different dynamics and mechanisms, at different ‘levels’ of the System
contribute to its overall performance and evolvability.
1 Chaotic non-systemic war dynamics ensure the efficient development of
the System
Chaotic war dynamics are more constrained, and allow for the crystallization
of underlying vulnerable issue clusters with fractal structures that eventually
result in the System’s criticality. Criticality is periodically ‘required’ for the
design and implementation of upgraded orders in the anarchistic System
that allow for a lower energy state (as demanded by the second law of thermodynamics). The impact of abnormal war dynamics on the dynamics and
development and unfolding of the singularity dynamic (1495-1945) confirm
this assumption.
2 Optimal fulfillment of basic requirements by uneven states in an anarchistic
System require international orders that reflect actual power and influence
positions of states
This dynamic concerns the efficiency and effectiveness of international
orders to perform their function. International orders are produced through
systemic wars. They perform a clear function, which is to ensure balanced
fulfillment of the basic requirements of uneven states that must compete for
scarce resources in an anarchistic system, while at the same time becoming
increasingly dependent on each other. Over time (during their life span),
international orders become increasingly dysfunctional and require at a
certain stage adjustment of their organizational structure (to ensure compliance with the second law of thermodynamics). Optimality of international
orders is achieved through the process by which international orders are
designed and implemented. This process is an integral part of systemic wars.
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3 A critical condition (criticality of the System) ensures the efficient destruction of issues and tensions in the System, as well the efficient design and
implementation of upgraded international orders
Criticality enables system-wide communication, coordination and planning,
because it implies (by definition) a correlation length of ‘one’.
Criticality concerns the evolvability of the System; systemic wars are
equivalent with – manifestations of – criticality of the System. The System
lacks mechanisms other than systemic war to reorganize itself and adjust
its order to changed conditions (as required by the second law of thermodynamics); systemic wars are highly instrumental in restoring order. Periodic
change is required to ensure the functionality and survival of states.
Systemic wars are highly optimized phenomena. War fighting and alliance
dynamics are integral activities of systemic wars, not only for the destruction
of dysfunctional issues and tensions, but also for states to position themselves
in bargaining processes that accompany the design and implementation of
upgraded orders.
War fighting itself also is a highly optimized ‘activity’ that is guided by
principles – ‘principles of war’ – that ensure its efficiency and effectiveness. By
employing these principles commanders of military units are urged to strike
a balance between the deployment of decisive military power at the right
time and place, and economic use of force, to avoid depletion and shortages.
The risks for states (e.g., losing internal balance and cohesion) and for
military units (e.g., running out of resources and being destroyed) put strong
pressure on states to end wars as quickly as possible. These requirements
also contribute to the efficiencies of systemic wars.
4 Compliance of the System with the demands of the second law of thermodynamics results in highly efficient energy transfers; the finite-time singularity
dynamic accompanied by four accelerating cycles (1495-1945) is a manifestation of this ‘mechanism’
The singularity dynamic is a punctuated equilibrium dynamic that pushes
the System to a finite-time singularity manifested by a phase transition. The
finite-times singularity dynamic the System produced is a product of the
second law of thermodynamics, which applies to free energy that is produced
by the anarchistic System.
199 Limitations to the ‘span of control’ contributes to the fractality of military
organizations and capabilities.
Key words

Fractal structures, Optimization, Span of Control.

Optimal deployment of destructive energy requires the processing of information by military organizations, to identify (high-value) targets, decide
how these targets must be engaged (with what capabilities), and when and
where this should happen; military organizations must ensure and balance
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the accomplishment of their mission (tasks assigned to these units), their
survival, and the minimal use of resources. To that end, information must
be gathered and processed by integrative structures of military organizations, decisions must be communicated, and effects must be evaluated. A
military organization can be considered a network of (parallel) information
processing ‘nodes’.
These nodes (commanders of military units and their headquarters, etc.)
have, however, certain limitations in their information processing capabilities (quantitative as well as qualitative), referred to as ‘span of control’. The
span of control of a node (commander, headquarter) depends on various
conditions but is considered to be around six; six refers to the number of
subunits (including staff elements) a unit typically consists of.
If the span of control is exceeded, information processing becomes problematic, affecting the effectiveness and efficiency of military organizations.
Underuse also leads to inefficiencies. The span of control contributes to the
formation of fractal organizational structures in military organizations
and capabilities.
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13 FREE ENERGY AND ENERGY TRANSFER
200 The System is a non-equilibrium system.
Key words

High-connectivity regime, Second law of thermodynamics, Non-equilibrium.

States and the System were constantly subject to energy input from increasing connectivity and population growth, and energy output through energy
releases. Before being released through systemic wars, during high-connectivity regimes of relatively stable periods tensions (free energy) crystalized
in vulnerable issue clusters. When these vulnerable issue clusters eventually
percolated the System, the System became critical and energy was put to
work through systemic wars to implement upgraded orders, that allowed for
a lower energy state of the anarchistic System, consistent with the second
law of thermodynamics. These energy processes, in combination with the
laws and principles that apply to these processes, resulted in a self-organized
finite-time singularity dynamic, accompanied by four accelerating cycles.
The singularity dynamic determined and shaped the production, distribution, and use of energy (tensions), and ensured the continued performance
of the System (see also: (60)).
201 The System’s energy state during successive relative stable periods, its
metastabilty, consistently increased.
Key words

Energy, Metastability.

At the same time as both the amounts of free energy (tensions) the System
produced during the unfolding of the finite-time singularity dynamic (14951945), and the frequencies of successive systemic wars accelerated, the System
also became more robust and stable at the same time, implying that the
System was increasingly able to absorb perturbations (without generating
non-systemic release events) and store free energy as unresolved issues and
tensions. These simultaneous and related developments – the storage of
increasing amounts of free energy (tensions), and a decrease in non-systemic
release events (non-systemic wars) – imply that during successive relatively
stable periods, the System was in increasingly higher energy states, and was
increasingly metastable.
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202 During high-connectivity regimes, increasing connectivity of the network of
issues and states produced increasing local stabilities; these increasing local
stabilities functioned as thresholds.
Key words

High-connectivity regime, Local stability, Free energy release deficit, Thresholds,
Crystallization, Systemic war.

During high-connectivity regimes of relatively stable periods (1495-1945),
increasing connectivity of the network of issues and states contributed to
local stability of states, resulting in ‘local’ stabilities in the System. These
local stabilities caused a decreases in the sizes of non-systemic wars (non-systemic energy releases), and instead of being released, tensions (unresolved
issues) were ‘stored’ in the System, formed a free energy release deficit, and
crystallized in vulnerable issue clusters with fractal structures. The degree
of local stability determined the System’s thresholds: its ability to store free
energy (tensions from unresolved issues) and to endure higher energy states
without generating non-systemic wars.
203 As a consequence of the intense rivalry between Britain and France (during
the first exceptional period, 1657-1763), the ‘driving’ of the System became
too strong while the local stability thresholds of the System were not strong
enough to allow the System to relax in a metastable configuration. The intense
rivalry between Britain and France had neutralized a third ‘balancing’ degree
of freedom, causing the external drive to completely dominate the System’s
behavior.
Key words

Exceptional period, Rivalry, High-connectivity regime, Chaotic non-systemic war
dynamics, Non-chaotic non-systemic war dynamics, Inefficiencies, Hyper-excited
war dynamics.

The buildup of free energy (tensions) in the System through growth of the
network of issues and tensions needs to be slow, to allow the System to
become critical, produce a systemic war, and implement an upgraded order
that enables a lower energy state of the System. A strong drive will not allow
the System to ‘relax’ and store tensions, that can crystallize in vulnerable
issue clusters; the storage and crystallization of unreleased tensions is a
prerequisite for the System to eventually become critical (when vulnerable
issue clusters percolate the System), produce a systemic war, and implement
an upgraded order that enables a lower energy state of the System.
During the exceptional period (1657-1763), when the balancing effect of
a third degree of freedom was neutralized as a consequence of the intense
rivalry between Britain and France, the drive of the System was temporarily
too high and the System became hyper-excited; as a consequence, the System
produced a series of exceptionally large and intense non-systemic wars.
The strong drive hindered the intrinsic chaotic properties of the System
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to control the non-systemic war dynamics, and the dynamics of the System
became entirely dominated by the rivalry between Britain and France.
The inability to relax in a metastable configuration did not allow the
System to experience a relatively stable period, and ‘establish’ a high-connectivity regime, necessary for the storage of free energy (tensions), and the
crystallization of tensions in vulnerable issue clusters with fractal structures.
Such a storage and crystallization process is – as I explained – a precondition
for the System to become critical, produce a systemic war, and be able to
implement an upgraded order that enables a lower energy of the System.
Thus, chaotic non-systemic war dynamics (implying a least three degrees
of freedom) provide the necessary ‘internal control’ for the anarchistic System
to become critical, and be able to upgrade its order. Chaotic non-systemic
war dynamics are for that reason closely related to – necessary for – the
evolvability and continued performance of the anarchistic System.
204 Through the finite-time singularity dynamic accompanied by four accelerating
cycles (1495-1945) the System optimized its performance and evolvability, and
was able to strike an optimal balance between order and change.
Key words

Singularity dynamic, Cycles, Performance, Evolvability, Optimum.

‘Optimized evolvability’ can be observed at two levels of the System. Optimized evolvability’ can be observed at the level of the singularity dynamic
(1495–1945), and at the level of cycles; the optimization’ of both dynamics
(‘levels’) is closely related. During the unfolding of the singularity dynamic a
selection process concerning the System’s units (states), and a co-evolutionary
dynamic concerning states and successive international orders, ensured that
the System “found good dynamical behavior” (as Kauffman puts it), between
a certain level of order and disorder, where the performance and evolvability
of the System, were optimized (36). Performance refers to the ability of the
System to ensure the balanced fulfillment of basic requirements of uneven
states in the anarchistic System; evolvability refers to the System’s ability to
adapt timely to the increased connectivity of the System and higher levels of
free energy (tensions), by implementing upgraded orders through systemic
wars; both properties are closely related.
During systemic wars, when the System is in a critical condition, the
System also ensures an optimal mix between order and disorder, enabling
uneven states to design and implement a new viable order that better meets
the changed conditions in/of the System.
The ability of the anarchistic system to find its optimal point of ‘evolvability’ is vital for the survival of states and international orders that are
constantly confronted with change.
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205 The structural stability of international orders determined how much
destructive energy had to be deployed during subsequent systemic wars to
enable the implementation of upgraded orders.
Key words

Structural stability, International orders, Destructive energy, Upgraded orders,
Singularity dynamic, Energy storage, Crystallization, Criticality.

During the 1495-1945 period the System produced a finite-time singularity
dynamic accompanied by four accelerating cycles; each cycle consisting of a
relatively stable period (international order) followed by a systemic war. An
international order – the order of a relatively stable period – is the outcome
of the preceding systemic war.
The second law of thermodynamics was (and still is) responsible for
this dynamic: during systemic wars free energy (tensions) are put to work
to implement upgraded orders in the System that allow for lower energy
states. Such a ‘lower energy state’ enables the implementation of an upgraded
order, and ‘new’ structural stability. Structural stability is a prerequisite for
states (in the contingent domain) to be able to fulfill their basic requirements.
Because the anarchistic System produced accelerating amounts of free
energy (tensions) during the unfolding of the finite-time singularity dynamic
(1495-1945), upgraded orders had to be implemented at an accelerating pace.
Each successive international order was – and had to be – more stable to
contain the higher levels of free energy (tension) in the System. The fact
that the Great Power status dynamics of the System decreased (linearly) in
Europe during successive cycles, state structures (their sizes) became more
fractal, and organizational arrangements of successive international orders
became more comprehensive, are indicative for the increasing structural
stability of the System. At the same time, the increasing robustness of the
anarchistic System ensured that free energy (tensions) that was produced,
could be better ‘stored’, without resulting in non-systemic release events.
Instead of being released, these tensions crystallized into growing vulnerable
issue clusters that eventually percolated the System and caused it to become
critical and produce systemic wars.
The fact that successive relatively stable periods became more stable and
robust, means that on the one hand they could increasingly better ‘cope’
with higher tension levels, on the other hand, that increasingly more energy
input was required (during systemic wars) to destroy ‘old’ more tightly connected orders, and implement upgrades. The storage capacity (of tensions) of
international orders, and the free energy required to upgraded these (more
stable) orders, are two sides of the same coin.
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206 Abnormal war dynamics during the first exceptional period (1657-1763) caused
inefficiencies in the unfolding of the finite-time singularity dynamic (1495-1945).
Key words

Exceptional period, Abnormal war dynamics, High-connectivity regime, Criticality,
Inefficiencies.

I argue that relatively stable periods (international orders) are characterized
by two regimes, namely a low- and high-connectivity regime, respectively,
separated by a tipping point. I also argued that by default, non-systemic
wars are chaotic in nature, implying that they are deterministic but also
intrinsically unpredictable. During the first exceptional period (1657–1763)
chaotic war dynamics were temporarily ‘downgraded’ to periodic dynamics
as a consequence of the intense rivalry between Britain and France. The System experienced a second exceptional period (1953-1989) as a consequence
of the intense rivalry between the United States and the Soviet Union, and
the respective hierarchies they controlled (in Europe).
During the first exceptional period (1657-1763), the number of degrees
of freedom (n) of the System was temporarily reduced from at least three,
producing chaotic dynamics, to two, thereby producing more regular
periodic hyperactive war dynamics. Despite the system-wide size of a
number of non-systemic wars during the first exceptional period, these
wars did not qualify as systemic wars. Instead, they were merely very
large non-systemic wars that were not kept in check by a third balancing
degree of freedom.
The abnormal war dynamics during the exceptional period show that
chaotic conditions (in combination with a high-connectivity regime) are a
prerequisite for the development of vulnerable issue clusters with fractal
structures, as well as for the development of a critical condition (point).
Criticality and systemic wars are synonyms, and criticality (systemic war) is
a prerequisite for the upgrading of orders in the System: Criticality enables
system-wide communication, coordination, and planning necessary for
the collective system-wide design and implementation of upgraded orders.
The moment the intense rivalry between Britain and France was resolved
to the advantage of Britain in 1763, the System resumed chaotic war dynamics.
The second relatively stable period (international order) reached its tipping
point in 1774. From that moment onwards, the average size of non-systemic
wars the System produced decreased as a consequence of local stability effects
caused by the high connectivity of the issue network. The next systemic war
was produced in 1792 (the second systemic war, the French Revolutionary
and Napoleonic Wars, 1792-1815).
The abnormal war dynamics, however, impacted on the development of
the otherwise timely and highly efficient finite-time singularity dynamic.
I argue that the abnormal war dynamics during the first exceptional
period produced two effects: (1) a delay in the development toward criticality,
causing a lengthening of the life span of the second relatively stable period,
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and (2) the deployment by states of exceptional high levels of destructive
energy during non-systemic wars. I argue that both effects are indicative
for the inefficiencies non-chaotic war dynamics caused.
207 Free energy releases follow the path of least resistance, an energy principle that
also is related to the second law of thermodynamics.
Key words

Free energy, Second law of thermodynamics, Path of least resistance, Robustness,
MAD, Contingent domain.

During the second exceptional period (the Cold War, 1953-1989) tensions (free
energy) that built up in the System (especially in Europe) as a consequence
of the intense rivalry between the United States and the Soviet Union, and
their respective hierarchies, could not be released in Europe because of
Europe’s infinite robustness (a network property) and the deadlock (I refer
to ‘mutual assured destruction’, MAD in nuclear-strategy terminology) the
rivalry had resulted in.
Instead of being released in Europe free energy – as far as it was and could
be released – was put to work outside Europe.
The high connectivity of Europe, and the infinite robustness this implied,
prevented non-systemic wars from breaking out in Europe. However, the
connectivity of the global system outside Europe was still insufficient to
accomplish such an effect; the risks for escalation could also be better controlled outside Europe. Tensions produced in Europe between both super
powers and their respective hierarchies were projected outside Europe, where
they found suitable issues in the contingent domain and caused a number of
non-systemic wars. Although free energy was now and then released outside
Europe, the non-systemic wars the System produced (and could produce)
during the period 1953-1989, were very subdued.
I argue that such a ‘displacement’ of tensions, was a consequence the
intense rivalry between the United States and the Soviet Union that above
all played out in Europe. The connectivity of both hierarchies in Europe, and
the MAD-deadlock, did not allow for free energy releases in Europe itself.
Free energy was pushed to parts of the global System that still allowed for
release events. The displacement of free energy is also related to the second
law of thermodynamics; free energy releases follow a path of least resistance.
208 A number of factors determine the path of least resistance of free energy
releases in the System.
Key words

Second law of thermodynamics, Path of least resistance, Lower energy state,
Systemic wars, Non-systemic wars, Factors, Conditions.

The path of least resistance of energy releases is related to the second law
of thermodynamics, and is also, along with the principle that free energy
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will be put to work in order to implement upgraded orders that allow for a
lower energy state of the System, a ‘energy principle’ that has a significant
impact on the dynamics and development of the System, including in the
contingent domain. This principle applies to both categories of war: systemic
and non-systemic.
The path of least resistance determines how a systemic war unfolds, given
the precise structure of vulnerable issue clusters that at a certain point
reach a percolation condition, are triggered and set in motion a series of
cascades. The vulnerable issue clusters are contingent crystallizations of
(unresolved) issues and tensions. Despite the deterministic nature of energy
releases and their path, the highly susceptible condition of the System at
criticality and its sensitivity for even very small perturbations make this a
highly unpredictable process.
The path of least resistance principle also impacts the location and timing
of non-systemic wars, and to what extent a localized war can escalate. Given
the factors and conditions that determine the path of least resistance, the
path is a dynamic property and constantly changes as a consequence of the
factors that influence local energy states.
A number of factors and conditions define this path; including:
1 The location, size (number of participating states), participants, duration,
and severity of preceding non-systemic wars. Non-systemic wars are input
for the System and determine and shape (at least in some respects) a next
non-systemic release.
2 The connectivity of the System; a property of the System that determines
the sizes and frequency of non-systemic release events. A closer look at the
average sizes and frequencies of low- and high-connectivity regimes of war
clusters during successive relatively stable periods shows that average sizes
of non-systemic wars and their frequencies during successive clusters are
related properties. The development of these properties during the first three
relatively stable periods suggests that, although overall energy releases during
high-connectivity regimes always decreased and halted shortly before the
System produced systemic wars, lower average sizes of non-systemic wars
during high-connectivity regimes went hand-in-hand with higher frequencies;
lower average sizes seemed to be partially compensated by higher frequencies.
3 The distribution of energy in the network of vulnerable issues and related
tensions.
4 The number of degrees of freedom of the System that determines the nature
of non-systemic war dynamics (chaotic or periodic), and to what degree
tensions and energy releases can be constrained.
5 Contingent conditions and variables that determine when and where local
issue clusters are triggered, and produce non-systemic energy releasing wars.
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209 During successive cycles of the first finite-time singularity dynamic (1495-1945),
the anarchistic System increasingly released free energy during systemic wars
instead of non-systemic wars; the release ratio shifted ‘in favor’ of systemic wars.
Key words

Singularity dynamic, Energy release, Destructive energy, Severities of wars,
Release ratio.

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

Actual FTS (Severity in BCD)

Theoretical FTS (Severity in BCD)

Cycle

Period

Severity
Total severity Ratio
systemic war

Severity
Total
systemic war severity

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

8,425,080

0.92

8,100,000

8,720,000

0.93

4

1918-1945

12,948,300

13,003,300

1.00

11,100,000

11,500,000

0,97

Table 95

This table shows the release ratios of successive cycles of the actual and theoretical
finite-time singularity which was accompanied by four accelerating cycles (1495-1945).

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

Release ratio

377 |



1.20

Release ratios of the cycles of the actual (blue)
and theoretical (red) finite-time singularity
dynamic (1495-1945)

1.00
0.80

CHAPTER 13

statement 209

Figure 116
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).

0.60
0.40
0.20
0

0

During the period 1657-1763 – I designated as the first exceptional period –
the non-systemic war dynamics of the
System were temporarily non-chaotic in
nature, and produced a series of extreme
1
2
3
4
5
non-systemic wars (in terms of size and
Cycle
severities), because the System during
that specific period lacked a third – balancing – degree of freedom that would have produced 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: (1) an ‘over-production’ of free energy (tensions), resulting in a series of ‘extreme’ non-systemic wars, (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 of the total severity of the cycle (0,92% of the population size at the
start of the second systemic war.

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 be the case if the
non-systemic war dynamics were not disturbed, as the theoretical model of
the first finite-time singularity dynamic suggests. It seems that the increase
in the energy-release through non-systemic wars, was (at least to a degree)
‘compensated’ by a significant lower release during the second systemic
war (the French Revolutionary and Napoleonic Wars, 1792-1815); the actual
release ratio was 0,34 instead of 0,85 (theoretical).
3 A delay in the unfolding of the second cycle
This delay was about 13 years as this study suggests.
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210 States and societies in the System produced increasingly radical ideologies that
contributed to the ability of states to produce increasing amounts of destructive
energy, and ensured the development and unfolding of the finite-time
singularity.
Key words

Free energy, Ideologies, Destructive energy, Singularity dynamic, Justification,
Mass mobilization, Crystallization, Cause, Purpose, Second law of
thermodynamics.

The increasing amounts of free energy (tensions) that were required at
accelerating rates to sustain the development and unfolding of the finitetime singularity dynamic (1495-1945), required mass mobilization of societies of states for the production and deployment of sufficient amounts of
destructive energy.
Ideologies, (nationalism, communism, and fascism) were instrumental
for states to accomplish mass mobilizations of their societies.
Ideologies – and increasing radicalization (of the ideologies themselves,
and their effects) – however served more (but related) purposes, including
(besides justification for mass mobilization):
1 (Further) reinforcing – ‘fueling’ – increasing levels of tensions between states
through the security dilemma, by linking ideologies of states to their survival,
and presenting competing ideologies (of other states) as existential threats
2 By providing crystallization points – issues (related to competing ideologies) – that provided new ‘content’ to interacting self-fulfilling prophecies
between states
The fourth systemic war (the Second World War, 1939-1945) required ‘infinite’
amounts of destructive energy, to achieve the effects as ‘demanded’ by the
second law of thermodynamics. These amounts of destructive energy could
only be produced and deployed if all domains and resources of states and
societies were mobilized and deployed. This – efforts on such a scale – could
only be accomplished with ideologies that provided a clear cause and purpose, that were directly linked to the survival of states and their societies.
211 A case study: Exploiting a ‘new’ path of least resistance.
Key words

Second law of thermodynamics, Path of least resistance , Populations,
International order, Exploitation Internet and social media, Multiplier effect.

The hybrid form of current conflicts in the Middle East could well be a
preview to future – larger scale – conflicts in the System; I point to the emergence of radical communities that apply terrorist methods. These radical
communities can be considered a response to failing states; to the inability
of states to adequately fulfill and ‘protect’ the basic requirements of their
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populations. Religious (inspired) ideas are used to offer an alternative, such
an approach is now ‘tested’.
Radical communities exploit discontent and (further) exposes the weakness of states, not only regionally, by superimposing an alternative organizational structure, but also by leveraging the Internet and social media.
Furthermore, radical communities contribute to inter-state rivalries (rivalry
between for example the United States and Russia), by involving Great Powers in their conflict.
The modus operandi of these radical communities has the following
characteristics:
1 Providing a ‘religious’ alternative for the state
Exploiting weaknesses of states, by providing an alternative structures and
legislation based on radical ideologies.
2 Undermining the international order
Discrediting the international order (of which states are an integral part),
and promoting an alternative; the alternative radical communities provide
will and can never be accepted by the current order, which makes the international order a ‘target’.
3 Escalate the conflict
Involving other states, to cause further destabilization.
4 Exploit the Internet and social media to recruit and direct terrorist
Exploit the Internet and social media to recruit ‘fighters’ in other states to
conduct acts of terror, and start in those countries a ‘war from within’, that
undermines the legitimacy of these states, and provokes these states to join
the war in the Middle East.
5 Exploit the Internet and social media to achieve a multiplier effect
Create franchises, that act as multipliers.
Radical communities create ‘world-wide’ communities, and uses this network
of communities to undermine states and the international order, by exploiting the Internet, social media and global mobility; radical communities try
to ‘organize’ a self-reinforcing dynamic, in which rivalries between states,
inter-state wars, social unrest in states (at a global scale), and responses
of states cause wide-spread tensions, that are than put to work to further
reinforce this dynamic. To develop sufficient momentum and be successful
at a global (a significant) scale, a certain critical size of the radical network
(and its dynamics) is required. These radical communities cannot achieve,
however, the fact that the System becomes critical at a global scale around
2020, a process to which radical communities contribute, will provide new
opportunities for them.
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The modus operandi of radical communities – that also will further
evolve – will be used in the future, for the very simple reason that free energy
can be put to work efficiently, and by exploiting ‘new’ paths of least resistant
for the (effective) deployment of destructive energy.
212 The participation of Great Powers in non-systemic wars involving at least two
Great Powers can be approximated with a Zipfian distribution.
Key words

Participation, Great Powers, Non-systemic wars, Zipfian distribution.

Below table specifies the involvement of Great Powers in non-systemic wars
(expansion wars excluded) that involved at least two Great Powers during
the unfolding of the finite-time singularity dynamic accompanied by four
accelerating cycles (1495-1945).
In total this concerns 63 non-systemic wars.
Rank order of Great Power participation in non-systemic wars (expansion wars
excluded), at least involving two Great Powers
(Number of wars is 63, based on Levy (38))

Table 96

Rank

Great Power

Number of wars

1

France

35

2

Austrian Hapsburg/Austria/Austria-Hungary

26

3

England/Great Britain

25

4

Spain

24

5

Ottoman Empire

14

6

United Hapsburg

9

7

Russia/Soviet Union

9

8

The Netherlands

6

9

Prussia/Germany/West Germany

6

10

Sweden

3

11

Italy

1

This table shows the number of non-systemic wars (expansion wars excluded) between
at least two Great Powers, Great Powers participated in during the period (1495-1945).

LOG Number of wars
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Plot of the number of non-systemic wars
(expansion wars excluded) between at least
two Great Powers, Great Powers participated
in during the period (1495-1945); the numbers refer to Great Powers (see above table).
The distribution approximates a Zipfian
distribution.

War participation of Great Powers
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8

9

10

11

Rank

Further research is required to determine the origin of the Zipfian distribution, and if the distribution is related to the (normally) chaotic nature of
non-systemic war dynamics.
213 The distribution of the duration of non-systemic wars (expansion wars excluded)
involving at least two Great Powers approximates a Zipfian distribution.
Key words

Duration, Non-systemic wars, Zipfian distribution.

The cumulative distribution of the durations of the same (63) non-systemic wars that produced a rank order for participating Great Powers that
approximates a Zipfian distribution (see previous statement), also seems to
approximate such a type of distribution.
Distribution of the duration of non-systemic wars (expansion wars excluded)
involving at least two Great Powers (1495-1945), n = 63. Based on data Levy (38)

0-1 1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10
8

8

Table 97

8

11

2

5

5

3

1

3

10-11
2

11-12 12-13 13-14 17-18 19-20 21-22
2

1

1

1

1

1

This table shows the distribution of the duration of 63 non-systemic wars during the
1495-1945 period, that involved at least two Great Powers. The figures in the second row
(0-1, 1-2, etc.) concern the brackets I introduced to determine the duration distribution:
1-2 stands for example for wars with a duration of 1 until 2 years.

LOG Number of wars
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Cumulative distribution of durations of
non-systemic wars (expansion wars excluded), at
least involving two Gret Powers (1495-1945), n = 63

10

1
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Figure 118
This figure shows the cumulative distribution
of the duration of 63 non-systemic wars during
the 1495-1945 period, that involved at least
two Great Powers. The figures in the x-axis
concern the duration of wars. 63 wars had a
duration of at least 0-1 year, 55 wars had a
duration of at least 1 year, etc. Data based
on Levy (38)

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

Duration of war

Further research is required to determine the origin of this Zipfian distribution, and if the distribution is related to the (normally) chaotic nature of
non-systemic war dynamics.
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14 DETERMINISTIC AND CONTINGENT DOMAINS
214 A deterministic and a contingent domain can be distinguished in the System.
Key words

Deterministic domain, Contingent domain, Deterministic laws, Deterministic
principles.

This study shows that two domains, a contingent and a deterministic domain,
can be distinguished in the anarchistic System, where respectively deterministic and contingent dynamics play out. This is above all an analytical
distinction. Both domains interact with and ‘feed’ on each other.
Until now, we were not aware of the existence of such a deterministic
domain in the System, nor of the fact that deterministic laws determine
and shape the dynamics and development of the contingent domain of the
System, where contingency also plays a significant role.
The contingent domain is where events as we experience them play out,
and concerns the dynamics that historians and social scientists typically
focus on while remaining unaware of the existence of deterministic laws.
However not only impacts the deterministic domain (like the second law
of thermodynamics, the number of degrees of freedom in the System that
determines the nature of the System’s non-systemic war dynamics, and
the connectivity/local stability effect) on the contingent dynamics of the
System; contingent dynamics also impact on the deterministic laws and
rules that apply: the intensity between rivalries of Great Power, for example,
determines the number of degrees of freedom in the System, and the nature
of its non-systemic war dynamics. The first exceptional period (1657-1763)
shows the interactions between both domains, in both directions.
I sometimes refer to the dynamics that play out in the deterministic
domain as the ‘underlying dynamics of the network of the System’. The
deterministic domain and accompanying dynamics determine and shape
some very significant properties of the contingent dynamics on the network.
The deterministic domain defines a set of parameters for the contingent
domain and defines how the dynamics on the network can play out. The
deterministic domain defines the latitude for contingent dynamics.
In the table below, I specify some deterministic and contingent properties
of systemic wars.
Deterministic and contingent properties of systemic wars

Deterministic properties

Contingent properties

Start time, duration, amount of free energy that has
to be put to work to implement an upgraded order,
direction of development towards increased order.

Why or what social issues the war is fought for, what
events trigger the war, how the war is fought.

Table 98

This table specifies deterministic and contingent properties of systemic wars.
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The deterministic domain and its dynamics determine, for example, the
start and end times of systemic wars. Systemic wars and their properties
were produced by a finite-time singularity accompanied by four accelerating
cycles (1495-1945) that ‘unavoidably’ produced a phase transition when the
anarchistic System in 1939 the critical connectivity threshold; the finitetime singularity dynamic is deterministic in nature, and is the outcome of
the ‘unnegotiable’ application of the second law of thermodynamics. The
finite-time singularity dynamic was in other words, a manifestation of the
application of second law of thermodynamics to the free energy the anarchistic System produced; the second law of thermodynamics for example
determined when free energy had to be put to work to implement upgraded
orders that allowed for a lower free energy state of the System.
Deterministic laws not only determine the key characteristics of systemic
wars, but also define the direction of development of the anarchistic System
towards increasing levels of order to ensure lower energy states of the System. Deterministic laws do not, however, determine what kind of political
system is implemented in the contingent domain of the System, as long
as the deterministic requirements of the second law of thermodynamics
for a lower energy state are obeyed. The ‘democratic/capitalist’ (Western)
non-anarchistic dedicated hierarchy and the ‘authoritative/planned economy’ (eastern) dedicated hierarchy that were through the fourth systemic
war (the Second World War, 1939-1945) implemented, both initially met the
deterministic requirements of the second law of thermodynamics. Despite
their ‘internal’ differences, both non-anarchistic hierarchies, contributed
to a decreases in the total amount of free energy that was produced by the
anarchistic System following the Second World War (1939-1945).
Not only do the second law of thermodynamics and its accompanying
energy principles apply to the System, but also certain principles and mechanisms that have the character of ‘laws’. They include the following principles
and mechanisms: (1) increasing connectivity and security are incompatible
in anarchistic systems, and cause the production of free energy (to which the
second law of thermodynamics applies), (2) population size determines the
connectivity and pace of life of the System, (3) connectivity determines the
frequency of successive systemic wars and their severities, (4) the number of
degrees of freedom in the System are determined by the intensity of rivalries
between Great Powers in the System, (5) the number of the degrees of freedom
in the System determine the nature of non-systemic war dynamics during
relatively stable periods (n = 2: periodic, n > 2: chaotic), (6) certain dynamics
and structures of the System crystalize into fractals, and (7) the connectivity
of the System determines the size of non-systemic wars and the ability of
the System to store free energy (tensions), and to eventually become critical.
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215 Certain laws and mechanisms that apply to the System produce deterministic
dynamics and properties.
Key words

Deterministic laws, Deterministic dynamics, Properties.

Physical laws also apply to the System. These laws and related mechanisms
make the System have a number of deterministic characteristics. The table
below specifies these laws and mechanisms and shows how they relate to
certain deterministic dynamics and properties of the System. The ‘free energy
principles’ I discuss concern the second law of thermodynamics.
Laws, mechanisms, and related deterministic dynamics

Laws and mechanisms

Related deterministic dynamics and properties

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 (1495-1945). Connectivity is the
driver of the anarchistic System.

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 nonanarchistic hierarchies in the core of the System.

Free energy principle: ‘implementing
upgraded order that enables a lower
energy state of the System’.

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.

The number of degrees of freedom
determines the nature of the deterministic non-systemic release dynamics (of
non-systemic wars).

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

A high-connectivity effect producing local During the life span of relatively stable periods, at a tipping point
stability and a free energy release deficit the System reaches a high-connectivity regime. During highconnectivity 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.
Connectivity effects

Table 99

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.

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.

216 Each mechanism and dynamic in the deterministic domain has its contingent
counterpart, and vice versa.
Key words

Deterministic domain, Contingent domain, Properties, Mechanisms, Dynamics,
Counterparts.

It is possible to identify contingent counterparts (‘equivalents’) in the System
for each deterministic property and phenomenon, and vice versa. The table
below shows a number of deterministic and contingent ‘counterparts’.
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 conseaccompanied by four accelerating cycles.
quence of the intrinsic incompatibility between
connectivity and security in anarchistic systems.
Consistent with the second law of thermodynamics
Implementation of international orders with increasinfree energy is put to work to implement upgraded
gly comprehensive arrangements, through systemic
orders that allow for a lower energy state of the System. wars.
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Deterministic and contingent counterparts

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 of order with increasing structural stability.

Path-dependence and lock-in towards successive
international orders with increasingly comprehensive
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 to increase the System’s structural stability and
lower its energy state.

Implementation of changes in successive international
orders during systemic wars, through ‘privileges’ that
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-connechigh-connectivity regimes of relatively stable periods. tivity 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 threshold (the singularity in finite time) of the
anarchistic System was reached in 1939.

The simultaneous implementation of two non-anarchistic hierarchies in the core of the System (Europe),
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.

The urge to survive of states and their populations.

Table 100 This table shows a number of deterministic properties, mechanisms, and dynamics and
their contingent counterparts.

217 The deterministic domain determines the latitude of the contingent domain and
its (contingent) dynamics.
Key words

Deterministic domain, Contingent domain, Contingent latitude.

The fact that a deterministic domain (for example) determines the timing,
duration, and also the amount of destructive energy that has to be deployed
during successive systemic wars implies that the playing field of the accompanying contingent domain was (and still is) seriously restricted. Contingent
dynamics were increasingly encapsulated by a progressively restricting set
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of parameters. The finite-time singularity dynamic produced systemic wars
with increasing intensities at accelerating rates, pushing the anarchistic
System towards further integration and cooperation in the contingent
domain in the System.
218 Deterministic laws, including the second law of thermodynamics, determine the
latitude for contingent dynamics in the contingent domain of the System.
Key words

Deterministic domain, Second law of thermodynamics, Free will, Contingent
domain, Contingent latitude.

It is possible to distinguish a deterministic and contingent domain in the
(dynamics of the) System. These domains are complementary and interact
through an ‘interface’ that includes the security dilemma and interacting
self-fulfilling prophecies between states; the distinction between two domains
serves above all analytical purposes.
Because of the intrinsic incompatibility between (increasing) connectivity and security in anarchistic systems, population growth and rivalries
between states (both result in increasing connectivity of the System) cause
the production of free energy (tensions) in the anarchistic System; the second
law of thermodynamics also applies to the free energy (tensions) produced
in the System. The fact that free energy is produced, and the second law
of thermodynamics applies are deterministic properties. Application of
the second law of thermodynamics to the free energy (tensions) produced
in the anarchistic System, resulted in the development and unfolding of a
highly deterministic finite-time singularity dynamic accompanied by four
accelerating cycles (1495-1945).
The second law of thermodynamics – through the finite-time singularity
dynamic – in fact determined when the anarchistic System would become critical, produce systemic wars, and had (in other words) to implement upgraded
orders that allowed for lower energy states of the System. The second law of
thermodynamics not only determined the ‘exact’ timings of systemic wars,
but also their duration (related to the pace of life of the System), and the
amounts of free energy that had to be deployed in the form of destructive
energy, to design and implement upgraded orders, with specific degrees of
structural stability. Wars are in other words not products of ‘free will’, but
deterministic energy releases, that obey the second law of thermodynamics.
Although a number of key-characteristics of systemic wars are determined by physical laws, there still is (some) latitude for contingency; the
second law of thermodynamics determines (for example) that upgraded
orders must be implemented in the deterministic domain of the System, but
is indiscriminate about how these orders are organized in the contingent
domain, and what ideologies for example justify their existence and regulate
their (inter)actions. The second law of thermodynamics is indiscriminate
regarding contingent choices and dynamics as long as its demands are met.
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219 By implementing two dedicated non-anarchistic hierarchies in the core of
the System (Europe), the free energy production in the System was reduced,
consistent with the demands of the second law of thermodynamics.
Key words

Intrinsic incompatibility, Critical connectivity threshold, Free energy, Second law
of thermodynamics, Order, Dedicated non-anarchistic hierarchies.

In a bounded and growing anarchistic System, terms that respectively refer
to available resources to fulfill basic requirements and population growth,
humans and the ‘organizations’ into which they clustered (tribes, groups,
units, states), became increasingly dependent on each other to fulfill their
basic requirements and ensure their survival.
Increased connectivity of the anarchistic System had two contradictory
effects: on the one hand it increased the collective ability of units (states)
and their populations to fulfill basic requirements and survive, and on the
other hand it increased the number of security issues and tension levels
between these units (states). The multitude of interactions between units
and their populations, in combination with their urge to survive, produced
a self-organized singularity dynamic accompanied by four accelerating
cycles during the 1495-1945 period.
The moment (1939), the anarchistic System reached the critical connectivity threshold and produced ‘infinite’ amounts of free energy (tensions
between states) as a consequence of the (by then) infinite incompatibility
between connectivity and security in the anarchistic System, the System had
reached the limits of its ability to create upgraded orders in an anarchistic
context, that could ensure a lower free energy state, and a new period of
relative structural stability, necessary for humans and their structures to
fulfill their basic requirements. The peculiar condition of the anarchistic System at the critical connectivity threshold meant that, through the
singularity dynamic, it produced systemic energy releases at an ‘infinite’
frequency and with ‘infinite’ amplitudes (at least in theory). This condition,
implying permanent criticality, resulted in an unavoidable phase transition:
The System could not produce these infinite dynamics with infinite energy
requirements, as dictated by the second law of thermodynamics. The condition was not only unsustainable because of infinite energy requirements
and the infinite destruction this implied, but also because this dynamic did
not allow humans and their structures to exploit relatively stable periods to
ensure the balanced fulfillment of their basic requirements.
Solving the incompatibility between increasing connectivity and security in anarchistic systems, the mechanism at the heart of the singularity
dynamic, could stop the production of infinite levels of free energy by the
System. Either decreasing connectivity of the System or neutralizing anarchy could accomplish this. Because increasing connectivity is a function
of population growth, ‘decreasing connectivity’ was not an option; instead,
the System implemented dedicated non-anarchistic hierarchies in the core
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of the System, that ensured that, at least within these hierarchies, anarchy
and free energy production were neutralized.
220 The tendency for order in the System is stronger than the tendency for disorder.
Key words

Singularity dynamic, Competition, Order, Disorder, Dual-phase transition, Second
law of thermodynamics.

The finite-time singularity dynamic accompanied by four accelerating
cycles (1495-1945) was a conflict between two tendencies of the System: a
tendency towards order, that is, integration in the contingent domain, and
towards disorder, as a result of the free energy (tension) that is produced.
Increased connectivity was (and still is) the driver of the System, and its
dynamics; connectivity growth resulted in increasing levels of free energy.
The second law of thermodynamics dictates that free energy will be put to
work to implement upgraded orders that allow for a lower energy state of
the System. Upgraded orders were implemented through systemic wars;
systemic wars were manifestations of criticality of the System.
During the relatively stable periods that followed systemic wars (the lower
energy states’), the disorder, the levels of dysfunctional free energy, and the
tensions constantly increased as a consequence of continued connectivity
growth of the anarchistic System. When the System again reached criticality, upgraded orders were implemented to cope with the increased level of
connectivity of the System at that point in time.
When the System in 1939 reached the critical connectivity threshold (the
singularity in finite time), the anarchistic System was no longer able to implement an upgraded order that could reconcile the high level of connectivity of
the System (and the infinite amounts of free energy it implied at that point)
with the collective security requirements of states. The implementation of
two dedicated non-anarchistic hierarchies in the core of the System (Europe),
and a (first) global order at a global scale, through a dual-phase transition
(the fourth systemic war, the Second World War, 1939 - 1945) overcame this
unsustainable condition. Anarchy was neutralized within both dedicated
hierarchies, significantly lowering the amounts of free energy (tensions)
produced in the System (at least temporarily), consistent with the requirements of the second law of thermodynamics.
The dynamics and developments the finite-time singularity produced, as
a consequence of the competition between order and disorder, ultimately
resulted in the implementation of two dedicated non-anarchistic hierarchies in the core of the System (Europe). The successive upgraded orders the
System produced, including both dedicated hierarchies, are the ‘products’
of the second law of thermodynamics. The upgraded orders the System produced, provided in the contingent domain the right ‘context’ and conditions
to implement ‘accompanying’ international orders. International orders,
including their organizational arrangements, institutions and rule-sets, are
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contingent manifestations of the upgraded orders provided by the second
law of thermodynamics.
221 Upgraded orders that were implemented through successive systemic wars
became obsolete at an accelerating pace.
Key words

Connectivity, Free energy, Acceleration, Critical connectivity threshold, Collapse,
Dual-phase transition, Dedicate non-anarchistic hierarchies.

Because the population and the connectivity of the anarchistic System continuously grew (1495-1945), and at the same time the rivalry between states
continuously increased, upgraded orders that were implemented through
the first three systemic wars could be only temporarily effective.
Despite the fact that successive orders were, from an organizational design
point of view, progressively comprehensive in their level of organization, it
was only a matter of time before they collapsed (1792, 1914, 1939), as a consequence of free energy that was produced in the System at an accelerating rate.
On each occasion, the anarchistic System encountered the limits of the
upgraded orders at an accelerating pace. The point is that the first three orders
did not address the fundamental underlying issue of the System: the intrinsic
incompatibility between connectivity and security in anarchistic systems.
When the anarchistic System ultimately reached the critical connectivity
threshold in 1939, the System produced ‘infinite’ amounts of free energy
(tensions) and upgraded orders had to be implemented at an infinite rate,
requiring infinite levels of destructive energy. This unsustainable condition
resulted in the collapse of the anarchistic System (1939), and in response,
through a dual-phase transition (the fourth systemic war, the Second World
War, 1939-1945) and consistent with the second law of thermodynamics, two
dedicated non-anarchistic hierarchies and a first global international order,
were simultaneously implemented, respectively in Europe (the core of the
System), and at a global scale of the System.
222 The development and unfolding of the finite-time singularity dynamic (1495 1945) required the ability of humans and populations for mass deception.
Key words

Singularity dynamic, Mass deception.

The increased levels of order that the second law of thermodynamics forced
onto the System to meet its requirement for a lower energy state, provided
the foundation for states in the System to implement cooperative agreements
and structures (international orders). The implementation of these cooperative agreements and structures was not the outcome of a learning process
of humans and social systems, as is often suggested, but was the response
domain of states and their populations in the contingent to deterministic
requirements of physical laws that had to be accommodated.
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The flexibility of humans and states in Europe (for example) to switch, in
a very short time span, from extreme destruction (the fourth systemic war,
the Second World War, 1939-1945) to intensive cooperation (the implementation of two dedicated non-anarchistic hierarchies, 1945- …), is indicative
of the ability of humans and social Systems to justify their interactions, as
required by the second law of thermodynamics. Without our flexibility to
justify extreme collective behaviors and our ability for mass deception, the
singularity dynamic could not have developed and unfolded. It can be argued
that this flexibility of mind and behavior of humans and social systems, is
a prerequisite for (collective) survival.
223 The deterministic and contingent domains of the System interact and coevolve.
Key words

Deterministic domain, Contingent domain, Coevolution.

The abnormal war dynamics during the exceptional period (1657 - 1763)
provide us, as discussed elsewhere, with a number of valuable insights. They
also show how the contingent and deterministic domains of the System
interact and coevolved (as a consequence). As a consequence of the intense
rivalry between Britain and France during the period 1657-1763, the number of degrees of freedom of the System was temporarily decreased to two.
Deterministic laws determine that two degrees of freedom (n = 2) produce
non-chaotic and (during 1657-1763) periodic dynamics; whereas more than
two degrees of freedom (n > 2) produce chaotic non-systemic war dynamics.
Periodic conditions during the first exceptional period (1657-1763) resulted
in hyper-excited and extreme non-systemic war dynamics; chaotic conditions, on the other hand, produced more restrained, but also intrinsically
unpredictable, non-systemic war dynamics.
The development of the System during the second relatively stable period
(the second international order, 1648 - 1792; an era that includes the exceptional period) shows how the abnormal non-systemic war dynamics (1)
produced a delay in the start time of the second systemic war (the French
Revolutionary and Napoleonic Wars, 1792 – 1815) and led – I assume - to a delay
in the further unfolding of the singularity dynamic and (2) led to deployment of extreme levels of destructive energy during this specific period. The
exceptional period shows how contingent developments such as rivalries
between states determined the number of degrees of freedom in the System
and, as a consequence, the nature of its non-systemic war dynamics and the
delayed unfolding of the singularity dynamic. The abnormal non-systemic
war dynamics during the first exceptional period (1657-1763) show how both
domains interact, and influence their (mutual) development.
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224 The properties of the singularity dynamic were already contained in the initial
conditions of the System at its inception in 1495.
Key words

Singularity dynamic, Properties, Initial conditions.

At the core of the System and its development, and at the core of historical
events as we know them, is a self-organized deterministic singularity dynamic
accompanied by four accelerating cycles (1495-1945) that is a manifestation
of the second law of thermodynamics. The conditions of the System at
its inception (1495) and the deterministic laws that apply to the System’s
dynamics, already contained the properties defining how the singularity
dynamic would unfold. Deterministic properties of the singularity dynamic
include for example when, how many times, and with what (accelerating)
frequency the System would become critical and produce systemic wars to
implement upgraded orders, the duration of critical periods (systemic wars),
the amounts of energy that had to be put to work to implement upgraded
orders, and when the System would reach a critical connectivity threshold
of a singularity in finite time and collapse.
Initial conditions that defined the singularity dynamic include (1) the
size of the network (System), (2) the System’s connectivity and growth of
connectivity (determined by population size and growth), (3) the frequency
and intensity of interactions between nodes (states) of the network, (4) the
amount of free energy that was produced by those interactions, and (5)
decision rules of states regarding wars that define the binary switches of
the network.
225 In the System, randomness and organization went hand in hand.
Key words

Deterministic domain, Contingent dynamics, Randomness.

Regarding self-organized critical (SOC) systems, Bak posed the following
questions, that also concern the anarchistic System, despite the fact that the
System not qualifies as a SOC-system: “How can a system evolve to an organized
state despite all the obvious randomness in the real world? How can the particular
configuration be contingent on minor details, but the criticality totally robust?”
(5). These questions also apply to the System. How can the System evolve to an
organized state and produce a highly deterministic singularity dynamic despite
all the randomness in the System? And how can the singularity dynamic be
contingent on minor details, but also be totally robust?
These questions suggest that contingency and deterministic properties
contradict each other; that is, however, not the case; in case of the System
(and probably other systems) both domains are complimentary and form
an integrated ‘whole’: the deterministic domain (‘governed’ by deterministic laws) determines the latitude of the contingent domain, of contingent
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dynamics in the System. Contingent dynamics are contingent as long as
they do not violate physical laws.
Human and social dynamics are partially contingent in nature, but also
obey certain deterministic laws that apply to these dynamics. Deterministic
laws constrain and shape contingent dynamics. A multitude of highly contingent interactions at a micro level of the System produce tensions that are
representations of free energy to which deterministic laws, including the
second law of thermodynamics, apply. The application of these laws produced
a finite-time singularity dynamic accompanied by four accelerating cycles
(1495 - 1945), that, during the course of its unfolding, progressively shaped
the multitude of highly contingent micro interactions between the states
that produced it.
Thus, although issues and tensions added free energy to the System
through random highly contingent events, the System evolved to a highly
organized state through the application of the second law of thermodynamics
and related principles. The randomness with which free energy was added
to the System did not affect the deterministic nature and resultant consistency of the singularity dynamic. Randomness is irrelevant for the complex
and highly regular behavior that can be observed; they do not contradict.
226 During the unfolding of the finite-time singularity dynamic accompanied by
four accelerating cycles (1495-1945) the System’s dynamics became increasingly
constrained.
Key words

Singularity dynamic, Second law of thermodynamics, Acceleration, Pace of
life, Lock-in.

Because of the path-dependent nature and resulting lock-in of the System’s
dynamics, the System increasingly became constrained in its dynamics and
development.
Because free energy in the System was produced at an increasing rate, the
System required re-ordering by systemic wars at an accelerating frequency
and with increasing energy levels, consistent with the second law of thermodynamics. When the pace of life of the System increased and the unfolding
of the singularity dynamic accelerated, the dynamics and development of
the System were progressively shaped by systemic war activity. This lock-in
increasingly restricted the contingent domain; activities of states increasingly
locked in on war and on preparation for war.
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227 To ensure the development and unfolding of the finite-time singularity
accompanied by four accelerating cycles (1495-1945), the deterministic domain
made increasing demands on the contingent domain and forced states and
societies in the System to develop increasingly extreme ideologies and doctrines
that ensured the availability of sufficient destructive energy.
Key words

Singularity dynamic, Self-reinforcement, Lock-in, Totality of war, Coevolution,
Ideologies.

The lock-in of the anarchistic System on the accelerated implementation of
successive upgraded orders through a self-reinforcing finite-time singularity dynamic impacted the dynamics of the contingent domain: States and
populations necessarily became increasingly focused on (systemic) war and
preparation for war. The lock-in process necessarily evolved hand-in-hand
with the increasing totality of successive systemic wars. ‘Totality of war’
refers to the amount of resources that are deployed to fight wars. To meet the
demands of the second law of thermodynamics (increasingly intense systemic
wars, that had to be produced at accelerated rates), destructive energy had
to be produced, mobilized, and deployed in increasing amounts; this could
only be accomplished, if states involved all domains of their societies and
populations in the preparation and conduct of wars.
This requirement also explains why increasingly extreme political ideologies and military doctrines were developed and exploited: to justify the
mobilization of societies, the suffering that had to be endured, and the total
destruction that to be afflicted on hostile states and societies.
228 The outcome of the finite-time singularity dynamic accompanied by four 
accelerating cycles – of the dual-phase transition (1939-1945) – was in some
respects pre-determined, but in other respects contingent. Different contingent
‘configurations’ - solutions - could have met the deterministic demands of the
second law of thermodynamics.
Key words

Singularity dynamic, Deterministic domain, Contingent domain, Second law of
thermodynamics, Order, Dedicated non-anarchistic hierarchies.

Certain deterministic properties of the System, including the timing of the
critical connectivity threshold in 1939, the number of accelerating cycles that
accompanied the singularity dynamic, the life span of the cycles, and the
timing and duration of critical periods (systemic wars), were pre-determined
by the second law of thermodynamics. These pre-determined requirements
also include properties of upgraded orders, e.g. the lower energy states that
had to be accomplished.
These deterministic properties defined the latitude that was left for contingent dynamics. Ultimately, in 1939 when the anarchistic System reached
the critical connectivity threshold, the anarchistic System produced ‘infinite’
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amounts of free energy, that had to be put to work, to meet the requirements
of the second law of thermodynamics; a lower energy state of the System.
Because free energy production is a result of the intrinsic incompatibility between (increasing) connectivity (population growth) and security in
anarchistic systems, a lower energy state could (basically) be accomplished
in two ways: by decreasing the connectivity of the System, or by neutralizing
anarchy; in other words, by annulling the intrinsic incompatibility of the
System altogether.
Although ‘connectivity decrease’ was not a viable option, in principle,
the System had a choice. However, this choice not only concerns the choice
between ‘connectivity decrease’ and ‘neutralization of anarchy’; I assume that
different configurations of dedicated non-anarchistic hierarchies in Europe
(other than the Western and Eastern hierarchy, respectively controlled by
the United States and the Soviet Union, we know), also could have met the
requirements of the second law of thermodynamics (a lower energy state
of the System).
Although the implementation of dedicated hierarchies was a logical next
step, the number of hierarchies that would be implemented and the (internal)
organizational arrangements they included were not predetermined, but
were dependent on contingent factors and conditions. The deterministic
domain – so to say – ‘does not care’ what happens in the contingent domain,
as long as its (unavoidable) requirements are met. See also next statement
for alternative scenarios that could have unfolded within the available
contingent latitude.
229 Different contingent scenarios could have unfolded during and following the
fourth systemic war (the Second World War, 1939-1945), assuming that they
meet the deterministic requirements of the second law of thermodynamics.
Key words

Contingency, Scenarios.

To further emphasize and explain the impact of contingency, I discuss a
number of scenarios that, depending on contingent variables, could (probably) also would have met the deterministic demands of the second law of
thermodynamics. The (alternative) scenarios I propose, have in common that
in all cases dedicated non-anarchistic hierarchies are implemented in the
core of the System (Europe), to ensure that the production of free energy is
limited and the requirements of the second law of thermodynamics are met.
1 Scenario 1: A fascist Europe
This scenario is based on the assumptions that Germany was able to consolidate its territorial expansion and that fascism successfully established
a dedicated hierarchy in Europe, neutralizing anarchy and the security
dilemma in territories under Fascist control.
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2 Scenario 2: A communist Europe
In case of this scenario, the Soviet Union successfully ‘pushed back’ Germany, destroyed fascism and established full control in Europe. In that case,
communism, not fascism, would have been implemented as the integrative
ideology in the core of the System. This scenario could have developed if, for
example, the United States had chosen not to interfere in European affairs,
or if the Normandy landings had failed.
3 Scenario 3: A democratic and capitalist Europe (‘without delay’)
This scenario would have developed, for example when the United States
had decided to interfere in Europe at an earlier stage and/or if the Normandy-landings were conducted successfully in 1943, as initially intended;
or in case the Soviet Union had been confronted with stronger German
resistance on the East front during their advance towards Berlin. A dedicated democratic and capitalist non-anarchistic hierarchy (‘the European
Union’, so to say) would have extended to the Russian border starting in 1945,
and not have been implemented at a later stage (in 1989) when the Eastern
dedicated hierarchy collapsed, and parts of this hierarchy were ‘absorbed’
in the Western hierarchy.
4 Scenario 4: A delayed solution, one more systemic war
In case of this scenario I assume that the fourth systemic war (the Second
World War, 1939-1945) had not resulted in the implementation of two stable
dedicated hierarchies in respectively Western and Eastern Europe; in other
words, anarchy (between states) would have persevered in Europe. A fifth
cycle would then have developed, with an even shorter relatively stable
period, and a fifth systemic war (probably named the ‘Third World War’)
would have been necessary, for a next upgrade of the System’s order. The
severity of the fifth systemic war would have been greater than that of its
predecessor. Again, as was the case during the fourth international order,
local stability would have prevented non-systemic wars from developing;
the incompatibility between increasing connectivity and security would
grow further, etc.
According to the mathematical equation that describes a finite-time
singularity accompanied by four accelerating cycles (1495-1945), the fifth
systemic war would have started in 1954.
In all scenarios, the System’s contingent dynamics would have been consistent with the demands of the second law of thermodynamics, I assume.
Although numerous properties of the singularity dynamic and systemic
wars are deterministic in nature, much room is still left for contingency.
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230 States and their populations are to a very high degree subject to deterministic
laws that determine and shape their (collective) behaviors.
Key words

Deterministic domain, Contingent domain, Interface, Synchronization, Contingent
latitude, Interacting self-fulfilling prophecies, Urge to survive.

The highly deterministic finite-time singularity dynamic accompanied by four
accelerating cycles (1495-1945) is a self-organized ‘product’ of the free energy
(tensions) states produced in the anarchistic System, and deterministic laws
(including the second law of thermodynamics) that apply to this energy. The
deterministic domain determines the dynamics and development of the System,
and the latitude for contingent dynamics in the contingent domain of the System.
The undisturbed unfolding of the finite-time singularity dynamic accompanied by four accelerating cycles shows that states and populations always
‘obeyed’ the deterministic demands of (for example) the second law of thermodynamics, and responded very flexible to tensions in the System.
States and their populations started and stopped wars at exactly the
right time. The security dilemma and interacting self-fulfilling prophecies
between states ensured that the deterministic and contingent domains of
the System were always synchronized. These two mechanisms – and the
coevolution of states and successive international orders – also ensured that
adequate political ideologies and military doctrines were in time available,
to ensure the mobilizations of states and their populations, and to justify the
increasing levels of destructive energy that had to be produced and deployed.
Pinker’s observations that humanity has become progressively less violent
over millennia and decades and that modernity, its cultural institutions, and
the extraordinary power of progressive ideas are making us better people,
are not consistent with the insights this study provides; it is just wishful
thinking this study suggests (49). Deterministic laws that apply to the System’s
dynamics determine – ‘decide’ – what states, societies, and humans must do;
‘free choice’ - as far as it exists - is limited by the demands of the second law
of thermodynamics. There only is free choice, as long as the deterministic
demands of the second law of thermodynamics are met; as long as choices
meet the demands of the second law of thermodynamics, this law will not
interfere with the choices of states and societies in the contingent domain.
“Modernity, its cultural institutions, and the extraordinary power of
progressive ideas” are not making us “better people”, as Pinker suggest; We
cannot (and do not) escape subjection to physical laws, as this study shows.
Pinker’s observation that “humankind has become progressively less violent over millennia and decades”, is (also) not supported by this study: during
successive relatively stable periods, the number and frequency of non-systemic
wars decreased linearly as a consequence of the increasing structural stability
and robustness of successive relatively stable periods; effects that must be
attributed to network-effects. At the same time as this happened, systemic
wars (with accelerating severities) were produced at accelerating rates.
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Evolution, the fundamental changes in the natures of species, including
humans, does not function at a time scale of millennia, let alone decades,
as Pinker implies. It is not the power of progressive ideas that produced our
current System, modernity, and cultures.
The System, the finite-time singularity that unfolded, and their characteristics are products of deterministic laws the System has to obey, and of the
ability of humans to effortlessly adjust their thinking and behavior – grounded
in an urge to survive – to comply with the demands of these deterministic laws.
This study does not show the progress and ‘power’ of humanity to shape its
world, but its flexible submission to a deterministic System and its dynamics,
we (unknowingly) produced in our collective urge to survive: we created a
trap we did not recognize, we always obeyed, and could always justify.
231 The timing of systemic wars, including the ultimate dual-phase transition
(1939-1945) of the anarchistic System when its core (Europe) reached the critical
connectivity threshold in 1939, is mere an application of certain physical laws and
were already ‘programmed’ into the System at its inception.
Key words

Timing, Systemic wars, Dual-phase transition, Deterministic, Physical laws.

The initial conditions of the System at its inception around 1495 already
defined the singularity dynamic in detail, including the timing when the
System would (four times) reach criticality during the 1495-1945 period,
provided the anarchistic System would produce enough free energy to power
the unfolding of the singularity dynamic. The ‘powering’ of the singularity
dynamic was assured by population growth of states in the System; the
unfolding of the singularity dynamic and population growth constituted
(and still constitute) a self-reinforcing (positive feedback) mechanism.
232 Deterministic constraints + contingent latitude = contingent dynamics.
Key words

Deterministic domain, Constraints, Contingency, Latitude, Contingent dynamics,
Decreasing contingent latitude.

Laws that apply to the System impose deterministic constraints on its dynamics; these laws are not negotiable. The deterministic domain – deterministic
constraints – determine the latitude that is left for contingency.
Which states fight wars, what reasons wars are fought for, how they are
fought, etc. is to a high degree a matter of ‘contingent latitude’; as long as these
events (dynamics) do not conflict with the laws that apply, the deterministic
domain – so to say – ‘does not care’. Contingent dynamics – the dynamics we
experience – are the outcome of deterministic constraints that apply, and
the ‘use’ of the contingent latitude of the System.
During the unfolding of the finite-time singularity dynamic accompanied
by four accelerating cycles (1495-1945) the deterministic domain ‘demanded’
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(because of the accelerating production of free energy) that upgraded orders
were implemented at an accelerating rate; and furthermore that increasing
levels of destructive energy were deployed. These increasingly demanding
requirements of the deterministic domain resulted in increasingly intrusive
deterministic constraints, that increasingly limited the contingent latitude
of the System; as a consequence, contingent dynamics increasingly locked in
– had to lock in – on preparing for and fighting increasingly ‘total’ and severe
systemic wars. The development of increasingly radical ideologies and political
viewpoints – as happened during the fourth international order (1918-1939) –
was (and still is) an integral and necessary component of this process of lock-in.
Decreasing contingent latitude during the unfolding of the first
finite-time singularity dynamic

Deterministic
constrains
1618

1792

1914

Decreasing
contingent latitude
1939

Figure 119 This figure shows schematically the relationship between deterministic constraints
imposed by the deterministic domain, and how these constraints impact on the ‘shrinking’ contingent latitude of the System, during the unfolding of the first finite-time
singularity dynamic accompanied by four accelerating cycles (1495-1945). Because the
anarchistic System produced accelerating amounts of free energy (tensions), the System
produced systemic wars at an accelerating rate, and with accelerating amplitudes
(severities), to ensure compliance with physical laws that apply to the System. During
the unfolding of the finite-time singularity dynamic, successive international orders – and
especially the last (fourth) international order (1918-1939) that preceded the fourth systemic war (the Second World War, 1939-1945) – were increasingly dominated by preparations for an inevitable next systemic war. Radicalization of ideologies and political points
of view were (and still are) integral ‘parts’ of these preparations, and necessary to enable
the mobilization of societies for (increasingly) total war.

During the unfolding of the finite-time singularity dynamic (1495-1945) the
anarchistic System increasingly resembled a ‘war machine’ and ‘war trap’.
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15 INTERNATIONAL ORDERS, THE SECURITY DILEMMA
AND INTERACTING SELF-FULFILLING PROPHECIES

233 Interacting self-fulfilling prophecies produce and shape issues that act as
attractors around which tensions crystallize; these connected issues form 
vulnerable issue clusters that eventually percolate the System and cause it to
become critical.
Key words

Interacting self-fulfilling prophecies, Attractor, Tension, Crystallization, Issue
clusters, Percolation, Criticality, Systemic war.

Interacting self-fulfilling prophecies between states form the interface
between the deterministic and contingent domains of the System. Interacting
self-fulfilling prophecies result in issues that can be further magnified by
additional tensions the System produces. Issues can be considered attractors
around which tensions crystallize. This process of crystallization results in
the formation of underlying vulnerable issue clusters. When these vulnerable issue clusters percolate the System, it becomes critical and produces
a systemic war.
234 The urge to survive, is the driver of humanity and social systems.
Key words

Critical connectivity threshold, Collapse, Second law of thermodynamics,
Dedicated non-anarchistic hierarchies.

When the anarchistic System in 1939 reached the critical connectivity
threshold (the singularity in finite time), it produced infinite amounts of
free energy (tensions). At that point, systemic wars had to be produced at
an infinite rate to meet the demands of the second law of thermodynamics.
This was however, in theoretical and practical terms, not achievable.
In the contingent domain, this condition of the anarchistic System,
resulted in a paradox. It was the need to fulfill their basic requirements that
‘forced’ states to fight wars, but at a certain point (the critical connectivity
threshold,1939), war – supposed to ensure the survival of states and their
populations – wars instead threatened states and the System to collectively
self-destruct, because of the frequency with which wars had to be fought,
and the amounts of destructive energy that had to be deployed to achieve
a new relatively stable condition. War as a rational instrument of policy of
states had in other words become obsolete.
Given the unsustainable condition of the anarchistic System in 1939,
only two ‘options’ were available to ensure compliance with the second law
of thermodynamics: a reduction in the connectivity of the System, or the
abolishment of anarchy. Only through one of these two options, could the
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intrinsic incompatibility between (increasing) connectivity and security in
the anarchistic System be resolved.
The connectivity of the System was closely related to – a function of – the
size of the System’s populations. Given the continuous increase in populations, a reduction in the connectivity of the System was not a feasible option.
The other option, abolishment of anarchy, on the other hand, could be
achieved by implementing two dedicated non-anarchistic hierarchies in the
core of the System (Europe); the three preceding upgraded orders that were
implemented through the three preceding systemic wars, had ‘prepared’ the
core of the System for this logical’ next step.
Whereas initially, the urge to survive ‘forced’ states and populations in
the anarchistic System to fight wars with other states, at a certain point,
the ‘same’ urge to survive also forced states to implement non-anarchistic
hierarchies, and accept a next level of social integration and expansion.
Our ability to interpret deterministic demands of the System (in this
case the need to implement non-anarchistic hierarchies) as choices of free
will, ensured that adequate structures (that would meet the deterministic
demands of the second law of thermodynamics) could also be implemented
in the contingent domain of the System.
An ability for (collective) deception, is intrinsic to human and social
survival.
235 The two dedicated non-anarchistic hierarchies that were implemented through
a dual-phase transition (the fourth systemic war, the Second World War, 19391945), merged into one extended hierarchy, when in 1989 the Eastern hierarchy
collapsed.
Key words

Dual-phase transition, Fourth systemic war, Eastern hierarchy, Soviet Union,
Collapse, European Union, 1989.

In 1989 the Eastern hierarchy collapsed. I attribute this collapse to the
inability of the Eastern hierarchy and the Soviet Union to maintain a certain balance that ensured the balanced fulfillment of basic requirements of
populations of these systems. A number of specific conditions and (related)
developments contributed to these imbalances, including: the authoritarian
nature of integrative structures, the highly centralized economic regime
that was applied, a lack of adaptability, and increasing demands the rivalry
with the United States made on its internal organization and capabilities.
The collapse of the Soviet Union and the Eastern hierarchy had two effects:
(1) the Soviet Union and Eastern hierarchy fragmented into independent
states – the original building blocks of the Soviet Union and Eastern hierarchy – that regained full sovereignty, and (2) - the other effect - the global
System lost the constraints on its dynamics caused by the intense rivalry
between the United States and the Soviet Union, and could resume its ‘default’
chaotic non-systemic war dynamics. In 1989, the condition of the System

403 |



CHAPTER 15

statement 236

changed from ‘frozen’ - highly ossified and stable and predictable - to ‘fluid’
and intrinsically unpredictable.
Eastern European states – attracted by the ‘success’ of the Western hierarchy and the United States were absorbed – included in - the Western
hierarchy, that not only extended its geographic reach, but at the same
time developed and implemented increasingly comprehensive integrative
structures in efforts to further exploit economies of scale and scope that
were now envisioned.
This process of expansion and further integration of what has become the
European Union, is still ongoing and unfinished. The current condition of
Europe – the European Union – can be best described as ‘stuck in the middle’:
states have voluntarily abandoned and transferred typical state functions
to a next level of organization (‘Brussels’), while at the same time, the next
level of organization is not yet fully crystallized and effective in taking over
these responsibilities.
This stuck in the middle condition makes member states of the European
Union, and the Union itself, vulnerable to internal and external challenges
that cannot be – not anymore and not yet – adequately addressed. As a
consequence, the European Union loses credibility and legitimacy. From a
system- and network-perspective, this particular condition of the European
Union – at least in a number of respects – is similar to the condition of the
Eastern hierarchy before its collapse in 1989. A lack of internal balance in
the European Union can also result in its fragmentation and the re-nationalization of its building blocks (states).
236 Successive ‘European’ and the first global orders coevolved and complemented each
other, consistent with the demands of the second law of thermodynamics.
Key words

Coevolution, Dual-phase transition, Core, Non-core.

As a consequence of the expansion of the System during the unfolding of
the finite-time singularity dynamic accompanied by four accelerating cycles
(1495-1945), and the development of autonomous dynamics outside of the
System’s core, non-European issues, tensions, and dynamics increasingly
contributed to the buildup of tensions (free energy) in the (increasingly
globalized) System.
Eventually core and non-core tensions – that were inseparably linked –
were simultaneously put to work through the fourth systemic war (the
Second World War, 1939-1945), that constituted a ‘dual-phase. The dual-phase
transition led to the simultaneous implementation of the (fourth) upgraded
order in the core of the System (Europe, two dedicated non-anarchistic hierarchies), and the first global order at a global scale of the System.
Whereas the dedicated non-anarchistic hierarchies that were implemented in the core of the System (especially) addressed free energy production in Europe, the first global international order addressed global free
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energy production and tensions (including tensions in Europe). Both new
orders were implemented as I mentioned through the fourth systemic war
(the Second World War, 1939-1945) that produced two phase transitions, not
coincidentally at the same time. Both orders, one regional and the other
global, coevolved; one could not be established or effective without the other.
The relationship between the core (Europe) and the non-core of the System,
preceding the dual-phase transition (1939-1945), was accomplished through
the interests and political control European states over time had acquired
and established over non-core territories (their colonies). During the dualphase transition, the dominant roles of colonial powers diminished, while
the United States and the Soviet Union at the same time strengthened their
(global) positions and claims. Following the dual-phase transition (1945), the
relationship between the now merged core (Europe) and non-core was accomplished through the political control the United States and the Soviet Union
had simultaneously acquired over respectively the Western and Eastern
hierarchies in Europe, and their dominant positions in the first global order.
237 In an anarchistic system, states cannot live with, but also not without each other.
Key Words

Intrinsic incompatibility, Connectivity, Interdependence, Security, Free energy,
Second law of thermodynamics.

Increasing connectivity and security are intrinsically incompatible in anarchistic systems, and this incompatibility results in the production of free
energy (tensions between states). During the unfolding of the finite-time
singularity dynamic (1495 - 1945), states in the anarchistic System became
increasingly dependent on each other for the fulfillment of their basic
requirements, including their mutual security. At the same time as basic
requirements other than security could be fulfilled more effectively and
efficiently by connecting to other states, increasing connectivity and interdependence also produced more issues and tensions; increasingly more
insecurity. Because of the increasing connectivity (interdependence) of
states, states became increasingly dependent on other states, and on functioning international orders, for their increasingly mutual security. The
increasing dependence on functional international orders also means, that
during successive systemic wars – when upgraded orders were designed and
implemented – increasingly more was at stake for states. This development
also contributed to the severity of successive systemic wars.
The increasing (security) interdependence of states means that over time
states could increasingly not live without each other, but also not with each
other. This paradox was eventually resolved when the anarchistic System
in 1939 reached the critical connectivity threshold, and forced by the second law of thermodynamics, to implement two dedicated non-anarchistic
hierarchies in the core of the System (Europe).
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238 Through ‘interacting self-fulfilling prophesies’ between states in anarchistic
systems, states collectively create their own realities that 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.
Key words

Deterministic domain, Contingent domain, Interface, Interacting self-fulfilling
prophecies, Synchronization.

If an analytical distinction is made between a deterministic and contingent
domain, then one of the questions is how these domains interact; both
domains are complementary, and together constitute the System. This distinction raises, for example, the question how it is possible for humans and
states in the contingent domain to produce systemic wars at exactly the right
time, with the right duration and energy levels, as dictated by the second
law of thermodynamics; how do contingent and deterministic dynamics
and requirements ‘synchronize’? Despite the fact, that this is above all a
theoretical (‘artificial’) perspective, this issue (question) provides further
insights in the workings of the interface between both domains.
It should be kept in mind that the singularity dynamic accompanied by
four accelerating cycles (1495-1945), is a self-organized macro dynamic that
is ‘collectively’ produced by a multitude of micro interactions between states
and their populations in an anarchistic system. As I explained, the second
law of thermodynamics applies to the production of free energy these interactions result in. The emergence of the finite-time singularity dynamic ‘in’
the anarchistic System, was also not without consequence for the dynamics
in the contingent domain of the System: Through ‘our’ multitude of micro
interactions we in fact produced a macro dynamic – a context – (, the finitetime singularity dynamic), we continuously responded to and interacted
with. The (deterministic) self-organized singularity dynamic ‘forced’ a series
of wars on the contingent domain (consistent with the demands of the second law of thermodynamics). The accelerating dynamics of the finite-time
singularity dynamic (especially the accelerating frequency of systemic wars)
increasingly provided a context and meaning to contingent interactions:
Micro interactions and macro dynamics coevolved, and reinforced each
other. Free energy had to be released (as determined by the second law of
thermodynamics), wars had to be fought (alternative release events are not
available in anarchistic systems), and needed social context and justification
in the contingent domain.
The security dilemma and interacting self-fulfilling prophecy mechanisms were instrumental in the coevolution of micro interactions (in the
contingent domain) and macro dynamics (in the deterministic domain), and
in the process of justification and sense-making in the contingent domain
of the System.
The production of free energy (tensions) in the System is contained in the
intrinsic incompatibility between increasing connectivity and security in
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anarchistic systems. These tensions were further reinforced and shaped by
the security dilemma and interacting self-fulfilling prophecies between states.
Typically, in an anarchistic system, one state’s security is another state’s
insecurity. If a state preventively deploys destructive energy to enhance its
security, for example by stationing military units at borders or in contested
seas, it will provoke counter deployments by other states. Application of this
logic results in a self-reinforcing positive feedback mechanism, that leads to
and justifies the production of more free energy in the System. The security
dilemma, in combination with interacting self-fulfilling prophecies, also
justify for states how (for what purposes, when, and where) additional free
energy should be deployed in the System.
In anarchistic systems, assumptions regarding other states tend to be
made true by one’s own (re-)actions; one state’s preventive actions unavoidably constitute threats for other states, which then apply the same logic to
their preventive (re-)actions. In an anarchistic system, self-fulfilling prophecies are easily fulfilled and perceived threats will become true. An anarchistic
system does not easily disappoint; states can create their own realities.
239 The Western hierarchy was better able to accomplish the balanced fulfillment of
the basic requirements of its populations.
Key words

Basic requirements, Balance, Integrative structures, Collapse.

The collapse of the Eastern hierarchy in 1989 raises the question of why this
hierarchy, and not the Western hierarchy, collapsed. I argue that the Eastern
hierarchy and the Soviet Union were at a certain point no longer able to
ensure the balanced fulfillment of the basic requirements of their populations; their economic systems lacked the flexibility to meet the (evolving)
requirements of their populations. Demand and supply could not be matched
and their integrative systems lacked the necessary legitimacy to claim full
control over their populations. The limitations of the Eastern hierarchy’s
planned economy and its integrative system reinforced each other.
The Western hierarchy, on the other hand, was better able to ensure the
balanced fulfillment of the basic requirements of its populations. Its integrative system, based on democratic principles, was more effective and did
not lack legitimacy; its capitalist economic system was better able to match
demand and supply, and adjust to changing circumstances.
The Western hierarchy and the United States that Great Power that
‘controlled’ the hierarchy, were not only more effective in fulfilling the basic
requirements of their constituents, but also more effective in defining and
shaping the rivalry with the Eastern hierarchy and the Soviet Union.
The over-connectedness of the System (during the second exceptional
period, the Cold War, 1953-1989), of which the strategy of mutual assured
destruction (MAD) was a profound manifestation, prevented the release of
free energy through non-systemic wars that would have allowed for a lower
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energy state of the System. The MAD-condition of the System disqualified
war as a useful instrument for resolving issues and tensions in the System.
By developing and introducing superior technologies and war-fighting
doctrines, and by raising threat levels, both blocs continuously tried to
maintain or gain the upper hand, and to avoid a vulnerable position that
could be exploited by the rival (other hierarchy). The security dilemma
further pushed the Eastern hierarchy and the Soviet Union to its limits by
destabilizing its already fragile internal balance. The organizing principles
of the Western hierarchy were better able to meet the demands made by the
second law of thermodynamics.
240 The security dilemma and the ‘interacting self-fulfilling prophecies’ mechanism
link the deterministic and contingent domains of the System.
Key words

Deterministic domain, Contingent domain, Interface, Security dilemma,
Interacting self-fulfilling prophecies, Synchronization.

The interactions of states and their populations are at the basis of the finitetime singularity dynamic accompanied by four accelerating cycles that
unfolded during the 1495-1945 period.
The self-organized finite-time singularity dynamic is the product of a
multitude of interaction between states and populations in the anarchistic
System. The self-organized singularity dynamic was ‘powered’ by the free
energy that is typically produced in anarchistic systems, because of the
intrinsic incompatibility between (increasing) connectivity and security in
this category of systems.
Consistent with the requirements of the second law of thermodynamics,
the increasing amounts of free energy that was produced, was periodically
(at an accelerating rate) put to work, to implement upgraded orders in the
System, that allowed for lower energy states in the System (new relatively
stable periods).
As I explained, states, the finite-time singularity dynamic, and the successive orders it produced, coevolved, and these coevolving dynamics became
increasingly path-dependent and locked-in on the production, mobilization,
and deployment of ever-increasing levels of destructive energy.
Regarding the dynamics and development of the System, it is possible
to distinguish between a deterministic and a contingent domain. Certain
dynamics and their properties are determined by physical laws and restrict
the choices humans, states, and populations can make in the contingent
domain. The distinction between deterministic and contingent domains is
above all an analytical distinction. If this distinction is made, the question
is how the two complementary and integrated domains interact.
Two closely related mechanisms are responsible for the synchronization
and interaction of both domains: (1) the security dilemma, a self-reinforcing
positive feedback mechanism that contributes to the production of free
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energy in the System by (further) intensifying rivalries between states, and
(2) interacting self-fulfilling prophecies of states that provide decision makers of
states and populations with justification to (preventively) deploy destructive
energy and help them to make sense out of their environment.
Both mechanisms, the security dilemma and interacting self-fulfilling
prophecies, allow all actors (decisions makers of states, populations, etc.) in
the anarchistic System to create the world they predict: each action in an
anarchistic system, in reaction to a perceived threat, will be confirmed by the
unavoidable reaction it will provoke by the actor that is seen as hostile. In an
anarchistic system action is reaction; a mechanism that often confirms one’s
suspicions and assumptions, whether correct or not correct. The security
dilemma and interacting self-fulfilling prophecies, feed on each other link
both domains. They produce the tensions and free energy that build up in
the System (to which deterministic laws apply), and provide the justification
for its deployment in the contingent domain of the System.
241 Humans, states, and populations are very flexible in adjusting their (collective)
state of mind to the deterministic requirements (war, no-war, integration, etc.)
of the singularity dynamic.
Key words

Security dilemma, Interacting self-fulfilling prophecies.

A multitude of interactions between states in the anarchistic System produced a highly deterministic self-organized finite-time singularity dynamic
accompanied by four accelerating cycles (1495-1945). The interactions between
states and the finite-time singularity dynamic reinforced each other. Ultimately, when in 1939 the anarchistic System reached the critical connectivity threshold, the finite-time singularity dynamic produced a dual-phase
transition. The finite-time singularity is a manifestation of the second law
of thermodynamics.
The second law of thermodynamics determines when (in case of what
conditions) the System has to produce energy releases (wars) to ensure
compliance with its requirements. The security dilemma and interacting
self-fulfilling prophecies between states are instrumental in the process of
synchronization of the mindsets of their decision makers and populations,
and the demands of the second law of thermodynamics. This process of
synchronization ensures that decision makers in states switch ‘on time’
from ‘no war’ to ‘war,’ and vice versa, as demanded by the second law of
thermodynamics.
The very regular unfolding of the singularity dynamic shows that we
are very flexible and creative in aligning our (collective) motivations and
justifications with the demands of the second law of thermodynamics. The
‘same’ creativity and flexibility of decision makers and populations that
enables us to deploy infinite levels of destructive energy on other states
and their populations, also allows us to collectively decide to implement
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dedicated non-anarchistic hierarchies and to cooperate in order to fulfill our
basic requirements and ensure our survival. The ability to avoid cognitive
dissonance when survival is at stake is an attribute that contributes to our
collective survival. The singularity dynamic could only develop and unfold
because of these human characteristics.
242 During the unfolding of the finite-time singularity dynamic accompanied by
four accelerating cycles (1495-1945), states developed increasingly extreme
political ideologies and military doctrines, instrumental in mass mobilization
of populations and societies, and in the justification of the deployment
of ever-increasing levels of destruction, as required by the second law of
thermodynamics.
Key words

Singularity dynamic, Acceleration, Collapse, Ideologies.

A multitude of interactions between states in combination with the binary
network of ‘war’ or ‘no war’ switches states formed, produced a self-organized
highly deterministic finite-time singularity accompanied by four accelerating
cycles that developed and unfolded in the System during the 1495-1945 period.
In 1939 when the System ultimately reached the critical connectivity
threshold (the singularity in finite time), the System produced a dual-phase
transition (the fourth systemic war, the Second World War, 1939-1945) that
led to the simultaneous implementation of two dedicated non-anarchistic
hierarchies in Europe and the first global order at a global level of the System.
The intrinsic incompatibility between increasing connectivity and security in anarchistic systems was at the core of this dynamic, resulting in
the production of ever-increasing, and ultimately infinite, amounts of free
energy (tensions). Consistent with the demands of the second law of thermodynamics, the free energy that was produced was periodically put to
work to implement upgraded orders that allowed for a lower energy state
of the System.
Because free energy (tensions) was produced at an increasing rate (and
in increasing amounts), the anarchistic System became critical at an accelerating rate and produced systemic wars with accelerating frequencies
and severities. The severity of systemic wars is indicative of the free energy
the System had produced, and a measure of the destructive energy states
deployed during wars.
The ‘undisturbed’ development and unfolding of the accelerating finitetime singularity dynamic required the accelerated production, mobilization,
and deployment of destructive energy by states. States were forced to comply
with these requirements to ensure their (collective) survival. The accelerating
singularity dynamic and the ability of states to ensure its development and
unfolding coevolved and reinforced each other. As a consequence, systemic
wars became necessarily increasingly ‘total’ over time. All resources of states
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were eventually mobilized (and had to), and as a consequence, populations
and societies became legitimate targets for hostile states.
In order to accomplish mass mobilizations (for the production and
deployment of increasing amounts of destructive energy), to justify the
efforts populations and societies had to make, and to justify the destruction
that had to be inflicted on, and endured by the enemy, states, and societies
produced increasingly extreme political ideologies and military doctrines.
The development of these highly instrumental ideologies and military
doctrines shows the almost boundless flexibility of states, populations, and
societies to produce and, at the same time, obey the self-organized singularity
dynamic that unfolded during the 1495-1945 period. Nationalism, fascism,
and communism were highly instrumental in achieving mass mobilizations,
and in justifying efforts and offers that had to be made. The security dilemma
and interacting self-fulfilling prophecies not only were instrumental in
producing, shaping, and justifying (preventive) deployments of destructive
energy, but also provided justification for the development of increasingly
extreme ideologies and doctrines.
243 Clausewitz’s theory ‘On War,’ is an example of the timely - and highly
instrumental -introduction of a military doctrine, consistent with the increasing
demands of the singularity dynamic for more severe systemic wars.
Key words

Clausewitz, Military doctrine.

The security dilemma and interacting self-fulfilling prophecies between
states, and the (additional) tensions these mechanisms produced, not only
inspired politicians to develop increasingly extreme ideologies, but also
stimulated armed forces (armies and navies, etc.) of states to develop increasingly destructive war fighting doctrines. Clausewitz can also be considered a
product of the increasing demands of the accelerating finite-time singularity
dynamic (1495-1945).
Clausewitz’s war theory was based on his observations and study of (especially) the Napoleonic wars (the second systemic war, 1792-1815). Clausewitz
emphasized the political nature of war - its ‘conceptual alignment’ with and
subordination to political ambitions and considerations- and by doing so
contributed to the increasing totality of war. According to Clausewitz, “war
is merely the continuation of politics (policy) by other means”.
Clausewitz also stressed the necessity to destroy the enemy to ensure
submission of the enemy (enemy states) to one’s ‘will’ (political objectives).
Clausewitz’s ‘On War’ provided politicians and military strategists with
the ‘logic’ to deploy the increasing levels of destructive energy that were
necessary to maintain the momentum of the finite-time singularity dynamic.
The requirements of the unfolding singularity dynamic, the necessary
mobilization of populations, and the ideologies and military doctrines that
justified these efforts, coevolved and reinforced each other. Interactions
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between these ‘variables’ constitute a positive feedback mechanism that
was powered by increasing levels of free energy that were produced as a
consequence of the increasing incompatibility between connectivity and
security in the anarchistic System.
244 A number of ‘critical success factors’ determine the power and influence of
states, and their ability during systemic wars to achieve results that serve the
interests of their states and populations.
Key words

Critical success factors, Power, Influence, Mobilization, Production, Deployment,
Destructive energy, Total wars.

The amount of destructive energy that states can produce, the ability of
states to deploy destructive energy effectively and efficiently (a matter of
political and military strategy and tactics), and the leverage that states can
achieve through alliances and coalitions, determine the ‘bargaining’ position of states regarding the design and implementation of upgraded orders
during systemic wars.
These ‘critical success factors’ are not purely military qualifications. In
fact, they are a function of the scientific, economic, industrial, and political
capabilities as well as the social cohesion of states. For example, the industrial
base of a state, and the ability to mobilize this base, determines the amount
of destructive potential that can be produced and deployed in a certain time
span. Because successive systemic wars had become increasingly total during
the unfolding of the singularity dynamic, the ability of the political leadership
to mobilize populations and societies also became a critical success factor.
To achieve ‘total mobilization’ to be able to fight ‘total wars’, states had to
develop increasingly radical ideologies and military doctrines.
245 Free will is (mostly) an illusion.
Key words

Second law of thermodynamics, War trap, Interacting self-fulfilling prophecies,
Free will.

In this study I explain how the second law of thermodynamics and other
principles and mechanisms determine and, to a very high degree, shape the
dynamics in the contingent domain of the System. The timing, duration,
and severity of successive systemic wars, for example, were determined by
the properties of the singularity dynamic as an outcome of the application
of the second law of thermodynamics. The nature of non-systemic wars
during relatively stable periods – chaotic or non-chaotic, depending on the
numbers of freedom of the System – also was determined by a deterministic
law that applies to the dynamics of the System.
States and their populations collectively produced the self-organized
highly deterministic singularity dynamic through a multitude of their
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interactions. Although human decisions were necessary to produce systemic
wars, the second law of thermodynamics ‘determined’ when the System
reached the right conditions to produce these (and other) wars. The security
dilemma, in combination with interacting self-fulfilling prophecies between
states, ensured that the deterministic and contingent domains and dynamics
were synchronized.
The deterministic nature of the dynamics and development of the System
shows that, in a number of very relevant respects, free will was and still is
an illusion. We unintentionally (and unknowingly until now) produced a
self-organized highly deterministic finite-time singularity dynamic, of which
we were an integral part; that then determined and shaped the interactions
that sustained its development and unfolding. This is an example how interactions (between states and populations) and resulting self-organized macro
structures (the finite-time singularity dynamic) interact and coevolve, and
increasingly locked the dynamics of the System on a path of increasingly
intense systemic wars.
Decision makers and populations in states unintentionally and unknowingly created a ‘funnel’ - a war trap - that determined and shaped their
interactions, and by doing so further reinforced the war trap: the finite-time
singularity dynamic is this war trap.
The four systemic wars the System produced during the 1495-1945 period
through the singularity dynamic, had to emerge at the times they did; they
were ‘dictated’ by the second law of thermodynamics and, as such, not a
matter of choice. Only the contingent reasons for which they were fought
were, at least to a certain degree, a matter of choice for states and their
populations.
Free will is mostly an illusion. We are encapsulated in deterministic and
highly path-dependent dynamics and structures; interacting self-fulfilling
prophecies gave and still give us, the illusion that we make our own independent decisions (and keep some self-respect).
246 The school of Political Realism is an integral component of interacting selffulfilling prophecies between states and populations that shaped and justified
the deployment of ever-increasing amounts of destructive energy, consistent
with the demands of the second law of thermodynamics.
Key words

Political Realism, Interacting self-fulfilling prophecies.

The school of Political Realism is at the heart of the security dilemma and
interacting self-fulfilling prophecies. It provided states and populations,
in combination with ideologies they developed, with the justification to
prepare for war and deploy destructive energy. Representatives of Political
Realism do not leave much doubt about what international politics is about:
international politics is about power. Political Realism is a normative doctrine for decision-makers of states, providing clear instructions for how to
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ensure their survival in an anarchistic system. Morgenthau and Kissinger
are representatives of the school of Political Realism.
Political Realism, the anarchistic System, and the finite-time singularity
the System produced during the 1495-1945 period are inseparably connected
phenomena. The Realist school provided, and still provides, the ‘scientific’
justification and dogmas for decision makers of states to engage in increasingly intense wars. The school of Political Realism provide(d) decision makers
of states with the decision rules they should obey to maximize their survival
in an anarchistic System.
Political Realism provided – and still provides – states with the ability to
create their own realities; the name ‘school of Political Realism’ could not
have been more appropriate.
247 The School of Political Realism: Creating and exploiting self-fulfilling prophecies.
Key words

Political Realism, Interacting self-fulfilling prophecies.

In an anarchistic system it is not difficult for a Realist to prove himself
correct: he gets what he prophesies. Anarchistic systems never disappoint.
Political Realism does not qualify as science; it is a pseudo-science at best,
an ideology that is exploited to justify the deployment of ever-increasing
levels of destructive energy, and to give us a false impression of control.
Political Realism is a glass ball that actually works, by successfully creating
and exploiting interacting self-fulfilling prophecies between states (and
their populations).
It is a serious concern that we are so easily misled by groupthink at such
a scale; that we constructed and consistently acted on interacting self-fulfilling prophecies between states, that then locked us into an inescapable
war trap, without experiencing any serious levels of cognitive dissonance.
248 So called ‘Great Men in history’ are highly contingent individuals, that share
an ability to generate and harness tensions in the contingent domain of the
System, and shape them to their own advantage; these ‘great men in history’, are
however not the cause of wars they played a prominent role in on the contingent
stage of the System.
Key words

Great Men, Interacting self-fulfilling prophecies.

Wars are a ‘product’ of a combination of free energy that is produced in the
anarchistic System, and the second law of thermodynamics that applies to
this energy; wars are deterministic in nature.
This study shows that the four systemic wars the System produced during
the 1495-1945 period, would have emerged ‘anyway’, at the same time (and
with the same duration and severities) as they did.
The security dilemma and interacting self-fulfilling prophecies between
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states, would always ensure – also without the ‘great men’ the contingent
domain put center stage, and we know for that reason – that the underlying
deterministic dynamics and events that evolved in the contingent domain
of the System would be synchronized.
Depending on the social issues etc. that were playing out in the contingent domain suitable ‘great men of history’ - that would meet the (specific)
demands ‘of the day’ in the contingent domain – would – and will - always
be found.
249 Implementation of increasing levels of order and, eventually of two dedicated
non-anarchistic hierarchies in Europe following the fourth systemic war (the
Second World War, 1939-1945), are not a matter of changes in human nature but
of opportunistic accommodation.
Key words

Singularity dynamic, Second law of thermodynamics, Fourth systemic war, Dualphase transition, Human nature, Survival.

On four occasions during the 1495-1945 period, upgraded orders were implemented in the System; these upgraded orders allowed for lower energy states
of the System and ensured that states could fulfill their basic requirements
and survive in an increasingly connected System that produced increasing
levels of tensions.
Ultimately in 1939, when the anarchistic System reached the critical connectivity threshold, the System produced a dual-phase transition through the
fourth systemic war (the Second World War, 1939-1945) and two dedicated
non-anarchistic hierarchies were implemented in the core of the System in
Europe, and (at the same time) the first global order at a global scale of the
System. The implementation of dedicated non-anarchistic hierarchies, a
logical step in a longer-term process of integration in the contingent domain
of the System, provided the basis for what eventually would crystalize into
the European Union.
The highly deterministic finite-time singularity dynamic accompanied by
four accelerating cycles (1495-1945) was self-organized, and was a product of
the second law of thermodynamics that applied to the free energy (tensions)
the anarchistic System produced. Increasing levels of order were so to say
forced on the System by the second law of thermodynamics, and then could
be used by states in the System to design and implement international orders
that met their collective demands in the contingent domain of the System.
Implementation of international orders within conditions defined by
the second law of thermodynamics was for states, essentially a matter
of opportunistic accommodation. Upgraded orders with more favorable
deterministic conditions for nodes with high centralities (dominant Great
Powers) provided opportunities for these nodes to further stabilize the System and further consolidate and exploit their centrality, consistent with
their interests. The design and implementation of increasingly integrated
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international orders, are not indicative of fundamental changes in the nature
of humanity; they above all serve basic requirements and interests of states
and their populations, to enhance their survival changes and quality of life.
250 During the 1495-1945 period, states had no other choice than to obey and sustain
the unfolding of the finite-time singularity dynamic accompanied by four
accelerating.
Key words

Singularity dynamic, Self-organization, Acceleration, Critical connectivity
threshold, Collapse.

The ever-increasing connectivity of the anarchistic System led to ever-increasing amounts of free energy in the System and an ever-increasing pace
of life. Increasing amounts of free energy had to be put to work at accelerating rates. The finite-time singularity worked as an accelerating treadmill.
To ensure the fulfillment of basic requirements and their survival and to
avoid collapse, states and their populations and societies, had to keep pace
with the accelerating singularity dynamic they had collectively produced.
The successive cycles that led to the System’s unavoidable collapse once
the critical connectivity threshold (the singularity in finite time) was reached
in 1939, resembled an accelerating treadmill that states had to ‘obey’ and
sustain to avoid stagnation and collapse. States, in other words, had no
other choice than to keep pace with the accelerating finite-time singularity
they had unintentionally and unknowingly created. Otherwise, their basic
requirements would not be fulfilled and their survival would be at risk.
251 Despite the periodic and accelerating implementation of successive upgraded
orders, the System produced free energy (tensions) at an increasing rate:
Implementation of the first three upgraded orders, did not solve the intrinsic
incompatibility between connectivity and security in the anarchistic System.
Key words

Singularity dynamic, Second law of thermodynamics, Free energy, Acceleration,
Powerful-become-more-powerful effect, Collapse, Order, Dedicated nonanarchistic hierarchies.

The intrinsic incompatibility between (increasing) connectivity and security
in the anarchistic System led to the production of free energy (tensions in
the contingent domain) in the System. Consistent with the second law of
thermodynamics, the free energy (tensions) was periodically put to work
to implement upgraded orders that allowed for lower energy states in the
System. Lower energy states are required for more or less stable international orders.
Application of the second law of thermodynamics and other deterministic laws produced a finite-time singularity dynamic accompanied by four
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accelerating cycles, that unfolded during the 1495-1945 period in the anarchistic System.
Lower energy states in the deterministic domain were achieved by (re-)
aligning the connectivity and destructive energy potential of dominant
nodes as they had evolved during preceding relatively stable periods, with
rule sets that reflected these centralities and defined interactions between
these nodes (between states). In the contingent domain, lower tensions were
achieved by implementing international orders that reflected the actual
interests and power positions of dominant states.
Upgraded international orders were designed and implemented through
systemic wars. Dominant states used their positions during systemic wars
to include certain privileges in newly upgraded international orders that
ensured that their interests and power positions would be promoted and
that the status quo would be respected. Because privileges of dominant states
were embedded in (new) international orders, dominant states had most to
lose with a next update; the ‘special interests’ powerful states (increasingly)
acquired in successive international orders, also contributed to the increasing
structural stability of these orders. The dynamic between dominant powers
and the successive international orders they designed and implemented
produced a ‘powerful-become-more-powerful’ effect.
However, it was a matter of time before the anarchistic System would
collapse: the accelerated growth rate of the frequencies and severities of
successive systemic wars could not be sustained.
The anarchistic System collapsed when it reached the critical connectivity
threshold (the singularity in finite time) in 1939. At that point it had become
impossible for the System to produce viable upgraded orders in the anarchistic System, that could reconcile the intrinsic incompatibility between
connectivity and security, and avoid the production of ‘infinite’ levels of free
energy. In response, and consistent with the second law of thermodynamics,
the System produced a dual-phase transition; the simultaneous implementation of two dedicated non-anarchistic hierarchies in the core of the System
(Europe), and a first global order with a global reach.
252 States and international orders coevolved.
Key words

States, International orders, Selection, Powerful-become-more-powerful effect,
Coevolution, War trap.

States, and successive international orders that were implemented at an
accelerating rate through systemic wars, were both the products of the
finite-time singularity dynamic accompanied by four accelerating cycles
that unfolded during the 1495-1945 period.
States and international orders coevolved; they constitute complementary
structures. States shaped international orders, while international orders
shaped states as the component units of successive international orders.
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Selection and self-organization were the mechanisms that were responsible
for this coevolutionary process.
During the unfolding of the finite-time singularity dynamic, the System
became critical and produced systemic wars at an accelerating rate. In order
to ensure the continued fulfillment of basic requirements and to survive,
states continuously enhanced their ability to produce and deploy increasing
amounts of destructive energy. The state, with its particular characteristics
and capabilities, was selected as the superior unit (organizational structure)
that could best ensure the fulfillment of the basic requirements and the
survival of its population. Selection of the state as the fittest unit led to the
standardization of units in the System.
During the unfolding of the finite-time singularity dynamic (1495-1945),
all units (constituting the anarchistic System) ultimately adopted state
structures and continuously improved their ability to produce and deploy
destructive energy, as demanded by the singularity dynamic.
Successive international orders that were designed and implemented by
these increasingly standardized states, contributed to the developmental
process of standardization and the continuously-improving war-fighting
capabilities of states.
Because states became increasingly connected and interdependent, they
also became increasingly dependent on a set of mutual agreed principles
for international orders in the anarchistic System, to ensure their (increasingly mutual) security and the survival of their continuously increasing
populations.
International orders were typically designed and implemented through
systemic wars. Dominant states ensured (through their war fighting capabilities, and influence) that especially their (specific) interests were promoted
and supported through these upgraded international orders. By doing so, the
System developed a ‘powerful-become-more-powerful’ dynamic: dominant
powers ‘used’ international orders (they implemented) to further reinforce
their (already) dominant positions. This also implied, that dominant states
had (increasingly) higher stakes in the maintenance of the status quo.
The increasing dominance of certain great powers made it impossible for
other states to catch up and (also) achieve a great power position; great power
status dynamics therefore came to a halt. The (increasing) permanence of
a few great powers at the core of the System (Europe) and their increasing
impact on successive international orders, contributed to the structural
stability and robustness of the System.
The permanence of a few number of great powers (at least in the core
of the System: Europe), their increasing impact on successive international
orders that were designed and implemented, contributed to the structural
stability and robustness of the System, and to the increasing levels of destructive energy the singularity dynamic required to destroy obsolete orders, and
implement new – upgraded – orders.
The self-reinforcing dynamics of standardization, increasing war-fighting
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capabilities of states, increasingly comprehensive international orders that
were implemented by increasingly powerful great powers, etc., were self-organized, became increasingly path-dependent, and locked the anarchistic
System in an increasingly constraining and forceful war trap.
253 During the unfolding of the finite-time singularity dynamic (1495-1945),
successive systemic wars became increasingly total in nature.
Key words

Singularity dynamic, Second law of thermodynamics, Totality of war.

Through the finite-time singularity dynamic and consistent with the second
law of thermodynamics, the anarchistic System demanded that systemic
wars had to be produced at an accelerating rate, and with ever-increasing
intensities/severities.
The finite-time singularity dynamic, accompanied by four accelerating
cycles that unfolded during the 1495-1945 period can be considered a self-organized accelerating treadmill, that states produced by their accelerating
and intensifying interactions; the pace of life of the System – as well as the
production of free energy – continuously increased as consequence of the
increasing connectivity of the System. ‘Obedience’ of the finite-time singularity dynamic by states and their populations, was required to ensure the
continued fulfillment of their basic requirements and avoid collapse of the
System. The System increasingly became a war trap.
The mobilization of all domains of states societies became necessary to
support these efforts; warfare no longer was an event that only involved
groups of mercenaries, in the periphery of societies.
Successive systemic wars progressively became more total, increasingly
involving populations of states – and all domains of societies – in contributing to the (mass) production, mobilization and deployment of increasing
amounts of destructive energy.
The increasing involvement of all domains of states and societies also
implied that they became legitimate targets for adversaries; over time, wars
became all-out efforts involving all domains of states and their societies, and
putting to the test how they were politically and economically organized
and could be mobilized. Successive systemic wars also became increasingly
ideological in nature. Ideologies like nationalism, fascism, and communism,
enabled mass-mobilizations and provided justifications for the use of extreme
levels of destruction.
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254 A damped oscillator constituted the first international order (1495-1618) of the
finite-time singularity dynamic accompanied by four accelerating cycles (14951945); the damped oscillator consisted of nine clusters (‘orbits’) of non-systemic
wars, and is illustrative for the balancing properties of chaotic war dynamics.
Key words

Singularity dynamic, Cycles, Chaotic non-systemic war dynamics, Orbits,
Balancing, Damped oscillator.

During the first international order (1495-1618) the finite-time singularity
dynamic accompanied by four accelerating cycles (1495-1945) produced 45
non-systemic wars. When these 45 non-systemic wars are plotted in phase
state defined by size (in terms of fraction) and their intensity, it is possible
to distinguish nine circular trajectories, orbits.
Further analysis shows that the average sizes of non-systemic wars forming these nine orbits, develop very regularly; the average sizes of successive
orbits behave as a damped oscillator.
These oscillations during the first international order are caused by the
delayed corrective actions (in the form of clusters (orbits) of non-systemic
wars) of the first international order (1495-1618) to reestablish an optimal
equilibrium condition; the delays in these corrective actions caused respectively over- and undershoots. In case of the optimal equilibrium condition,
that was eventually reached when the oscillations faded out shortly before
the System became critical in 1618 and produced the first systemic war
(the Thirty Years’ War, 1618-1648), the security requirements of all states
are satisfied; or – as was the case for the first international order – when
non-systemic wars (the ‘building blocks of corrective actions (orbits)) could
not be produced any longer.
The reason the first (and other) international order(s) could at a certain
point – shortly before the System became critical – not produce non-systemic
wars any longer, was a result of the increasing impact of the connectivity/
local stability effect on the non-systemic war dynamics. The connectivity/
local stability effect started impacting the non-systemic war dynamics
(and the sizes of orbits) in 1514 when the first international order reached
its tipping point.
Successive orbits are – in other words – instrumental in the ‘balancing’ of
the first international order. These highly regular and functional orbits are
– I argue – the product of chaotic non-systemic war dynamics, that require
at least three degrees of freedom (n > 2) to develop. A number of indications
point to the chaotic nature of non-systemic war dynamics, if n > 2.
In case the System has only two degrees of freedom, as was the case during
the first exceptional period (1657-1763), during the second cycle (1648-1815) of
the finite-time singularity dynamic, as a consequence of the intense rivalry
between Britain and France, the System did not produce orbits, but more
extreme (in size and intensity) periodic non-systemic war dynamics instead.
These type of non-chaotic hyper-excited non-systemic war dynamics
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lacked the internal inhibition – an internal control mechanism – to produce
regular orbits that could balance the international order: the damped oscillator is a manifestation of the balancing chaotic war dynamics can accomplish.
Analysis of the properties of non-chaotic non-systemic war dynamics
during the hyper-excited first exceptional period (1657-1763) shows, that
instead of ‘controlled’ orbits, the System produced two period ‘sub-cycles’;
each sub-cycle consisting of four non-systemic wars with intensities that
grew at an accelerating (and thus unsustainable) rate. The second order
produced these sub-cycles during the low-connectivity regime of the second
cycle (1648-1815), when the sizes of non-systemic wars were not (yet) inhibited
by a connectivity/local stability effect.
255 Systemic wars produce upgraded international orders.
Key words

Second law of thermodynamics, Free energy, Upgrade, Order, International order.

By putting free energy (tensions) to work through systemic wars, the anarchistic System upgraded its (international) orders, to allow for lower energy
states of the System, consistent with the second law of thermodynamics. The
production of accelerated amounts of free energy (tensions) in the anarchistic System contributed to an accelerating frequency of systemic wars, and
order upgrades; during the unfolding of the finite-time singularity dynamic
(1495-1945) the development of the System (also) accelerated.
Systemic wars consisted of three closely related and interacting activities: (1) the destruction of unresolved tensions and issues that accumulated
in the System during relatively stable periods (international orders), (2) the
design of upgraded collectively agreed-upon international orders, and (3)
the implementation of these upgraded orders.
The deployment of destructive energy – war fighting – and alliance dynamics accompanied these three activities. By deploying destructive energy,
unresolved issues and tensions were destroyed, bargaining positions of
states regarding the ‘design’ of upgraded orders and their organizational
arrangements established, and implementation of the upgraded arrangements assured.
The ability of states to successfully fight systemic wars and influence
other states and alliances, determined to what degree upgraded orders
could safeguard and promote their (specific) interests. More power and more
influence of states – their dominance – implied stronger bargaining positions
and the implementation of more favorable upgraded international orders.
Systemic wars can be considered collective system-wide ‘planning’ by
states in an anarchistic system that are divided by competition and united
by shared interests, including the need for collective security. States are
driven by the same urge to survive, ensuring that upgraded orders that are
established on one hand reflect and respect the uneven power and influence
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positions of states, and on the other hand ensure their collective fulfillment
of basic requirements.
Due to the intrinsic incompatibility between increasing connectivity
and security in the anarchistic System, it was however just a matter of time
before the first three upgraded orders that were implemented (through the
first three systemic wars) became dysfunctional, produced accelerating
amounts of free energy, and were forced by the second law of thermodynamics to implement yet another upgraded order.
The implementation of two dedicated non-anarchistic hierarchies in
the core of the System (Europe) through a dual-phase transition (the fourth
systemic war, the Second World War, 1939-1945) brought an (unavoidable)
end to this re-newel dynamic.
256 The purpose of international orders was (and still is) to ‘reconcile’ the intrinsic
incompatibility between connectivity and security in anarchistic systems,
and to ensure relative structural stability that enables the fulfillment of basic
requirements by states in the System.
Key words

Intrinsic incompatibility, Free energy, Second law of thermodynamics, Singularity
dynamic, Acceleration, Critical connectivity threshold, Collapse, Dual-phase
transition, Dedicated non-anarchistic hierarchies.

Connectivity and security are intrinsically incompatible in anarchistic
systems, and connectivity growth (as a consequence of population growth
and rivalries between states in the System) resulted in the production of
accelerating amounts of free energy (tensions) in the System. Consistent
with the second law of thermodynamics, the free energy that amassed in
the System was periodically put to work to implement upgraded orders that
allowed for lower energy states of the System. The free energy (tensions) was
put to work through systemic wars.
Application of the second law of thermodynamics to the free energy produced in the anarchistic System, resulted in the development and unfolding
of a finite-time singularity dynamic accompanied by four accelerating cycles
during the 1495-1945 period. The acceleration of cycles – each cycle consisting
of a relatively stable period (international order), followed by a systemic
war – was a consequence of the accelerating amounts of free energy that
were produced in the anarchistic System. International orders that were
implemented (through systemic wars) were only temporarily effective in
‘restraining’ the tensions (free energy) that unavoidably built up in the System;
collapse of international orders in the anarchistic System was just a matter
of time. The effectiveness of international orders determined if and to what
degree states in the System (that had implemented the international order),
could collectively fulfill their basic requirements. Through the finite-time
singularity dynamic accompanied by four accelerating cycles (1495-1945) the
anarchistic System ensured its performance (the collective fulfillment of basic
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requirements by uneven states in the anarchistic System), and evolvability
(adaptation to the System’s increasing connectivity).
However, at a certain point, when in 1939 the anarchistic System reached
the critical connectivity threshold (the singularity in finite time), the System
produced ‘infinite’ amounts of free energy (tensions), that could no longer
be reconciled through an upgraded order in an anarchistic context. As a
consequence, the anarchistic System collapsed and produced a dual-phase
transition, consistent with the demands of the second law of thermodynamics. The dual-phase transition (the fourth systemic war, the Second
World War, 1939-1945) resulted in the simultaneous implementation of two
dedicated non-anarchistic hierarchies in the core of the System (Europe),
and the first global order, at a global scale.
257 International orders always include arrangements that ensure the status
quo. The fact that interests of the most powerful states are promoted by
international orders contributes to the orders’ structural stability.
Key words

Connectivity, Interdependence, International order, Powerful-become-morepowerful effect, Coevolution, Structural stability, Status-quo.

International orders are the outcome of systemic wars when uneven states
in the anarchistic System collectively design and implement upgraded
orders that allow for lower tension levels in the anarchistic System. States
in an anarchistic system have to find collective solutions that solve the
paradox of increasing dependence on each other for the fulfillment of basic
requirements, and, at the same time, increasing levels of tensions produced
through their interactions.
Depending on their power, influence, and contribution to war fighting
during systemic wars, states acquired more or less influential positions
in the bargaining processes for design and implementation of upgraded
international orders.
More influential – dominant – states could ensure that the upgraded international orders that were designed and implemented especially supported
and promoted their own interests; they allocated privileges to themselves that
were included in the organizational arrangements of international orders.
Because international orders (especially) served the interests of more
powerful states, powerful states also ensured that the arrangements that
defined international orders maintained the status quo; orders that were
implemented by powerful states served them best.
Implementation of privileged international orders that served the most
powerful and influential states best, and the fact that the same powerful
and influential states were most effective in enforcing compliance with
the international orders they implemented, contributed to the structural
stability of (successive) international orders.
This ‘mechanism’ - the ability of more powerful states, to implement
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‘privileged’ international orders - further strengthened their already powerful positions; I name this mechanism the ‘powerful-become-more-powerful
effect’, that is inherent to the coevolution of states and successive international orders in anarchistic systems.
The ‘powerful-become-more-powerful effect’ had a positive impact on
the structural stability of successive international orders. Successive international orders increasingly reflected the interests of a select number of
powerful states, causing the orders to become increasingly stable and more
robust. Increasing structural stability and robustness of successive international orders, contributed to the ‘optimized’ collective fulfillment of the
basic requirements of all states in the anarchistic System.
258 The connectivity/local stability effect during high-connectivity regimes of
international orders is responsible for the eventual criticality of the System.
Key words

Connectivity/local stability effect, Free energy release deficit, Crystallization,
Criticality, Systemic war.

Not only increased the ‘overall’ structural stability of the anarchistic System
during the development and unfolding of the finite-time singularity dynamic
accompanied by four accelerating cycles (1495-1945), but also during high-connectivity regimes of successive international orders. Once an international
order reaches its tipping point, a high-connectivity effect starts to impact on
the local stability of states in the System. This effect (increasingly) limits the
sizes of non-systemic wars (non-systemic release events) the international
order can still produce.
However, at the same time as the connectivity/local stability effect increasingly starts inhibiting the sizes of non-systemic wars during international
orders, the production of free energy (tensions) in the System further accelerates. In other words, the same time as connectivity/local stability effect
increasingly limits non-systemic release events (non-systemic wars), the
System produces accelerating amounts of free energy (tensions).
Instead of being released, tensions and (unresolved) issues during
high-connectivity regimes of international orders are ‘stored’ in the System, create a ‘free energy release deficit’, and crystallize in vulnerable issue
clusters with fractal structures that eventually percolate the System, cause it
to become critical and produce a systemic war. Consistent with the second
law of thermodynamics, the ‘stored’ free energy (tensions) is put to work
(released) during systemic wars to implement upgraded (international)
orders, that allow for lower energy states (new stable periods) of the System.
During high-connectivity regimes of international orders, the anarchistic
System ‘charges’ itself for systemic war, and system-wide reorganization.
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259 Although during the period 1495-1699 the Ottoman Empire/Turkey qualified as
a Great Power, it was not a continuous member of the Great Power System, from
which it selectively isolated itself (or was isolated).
Key words

Great Power status, Member System, Turkey.

The Ottoman Empire/Turkey, considered a non-European state by Levy, had
an ambivalent relationship with Europe and the European Great Power System. Turkey, located at the periphery of Europe, was not exclusively oriented
towards European Great Power dynamics and did not fully integrate into the
European System. It was able to selectively isolate itself from European Great
Power dynamics, given its peripheral political and territorial position. This
position – I argue – explains Turkey’s absence during the first systemic war,
the Thirty Years’ War (1618-1648). The position of Turkey at the periphery of
the European system also explains its - and Europe’s -ambivalent position
regarding Turkey’s membership of the European Union.
260 Great Britain was the most influential European Great Power.
Key words

Britain, Great Power status, Powerful-become-more-powerful effect,
Coevolution, Paradox.

With the help of Levy’s data set, it is possible to track the impact of certain
Great Powers on the development of the System and on the development of
successive international orders.
As I explained, the ‘powerful-become-more-powerful’ effect is at the core
of the coevolution of states and successive international orders.
Levy’s data (38) shows that during the unfolding of the finite-time singularity dynamic (1495-1945), Great Britain and France consistently possessed
Great Power status.
Given the ‘powerful-become-more-powerful’ effect, and the coevolutionary nature of the development of states and successive international orders,
I assume that Great Britain and France were the European Great Powers
with the largest impact on the organizational arrangements of successive
international orders of the anarchistic System, during the 1495-1945 period.
Until the second systemic war (the French Revolutionary and Napoleonic
Wars, 1792-1945), wars (non-systemic and systemic) often concerned rivalries
between Britain and France. During the third (1914-1918) and fourth (19391945) systemic wars (the First and Second World Wars), Britain and France
cooperated with each other, to counter Germany, which threatened their
interests and positions of dominance.
Because of Britain’s role in the Second World War (the fourth systemic
war, 1939-1945), avoidance of German occupation, and its close relationship
with the United States, it not only had the largest ‘overall’ impact on the longterm development of Europe (1495-1945), but also on the political principles
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that were adopted for the establishment of the Western hierarchy (controlled
by the United States).
The paradox is that Britain did ‘win’ the most with successive international
orders that were implemented (1495-1939), but also lost most when eventually (through the fourth systemic war, the Second World War, 1939-1945)
two dedicated non-anarchistic hierarchies were implemented in Europe,
and at a later stage (1989) merged into one. Formal equivalence of states in
Europe – ‘democracy of states’ – deprived Britain of its dominant position,
that however was closely related to anarchy in Europe.
261 The United States’ geopolitical position in the current global System (1945-…)
resembles Great Britain’s position during the period 1495-1939.
Key words

United States, Britain, Position, Periphery.

Apart from size and other factors, Great Britain’s island position at the
periphery of the European System provided it not only with access to the
seas, but also with superior natural defenses and the ability to selectively
distance itself from Great Power politics on the continent. Access to the
seas enabled Great Britain to exploit resources and markets outside of the
European continent (colonies), that contributed to its power and influence.
In the current global System (1945-…), the (geopolitical) position of the
United States in a number of respects resembles the position of Great Britain
during the unfolding of the first finite-time singularity (1495-1945): The United
States also is ‘physically’ - at least in some respects - ‘isolated’ from the rest
of the World, is protected by vast oceans, and is simultaneously located at
the periphery of Europe, as well as Asia.
262 Political principles that underpin the Western hierarchy especially reflect British
principles, and are a manifestation of Britain’s position of power and influence
during the unfolding of the finite-time singularity dynamic (1495-1945).
However, implementation of the non-anarchistic hierarchy implied that Britain
lost this position, and qualifies from a British perspective in some respects as a
Pyrrhic victory: A better world, but for Britain accompanied by loss of identity,
power and status.
Key words

Britain, Western dedicated hierarchy, Power, Influence, Reluctance, Brexit.

A number of ‘inventions’ that can be considered ‘British’, significantly
impacted on political, economic and military developments, these ‘inventions’ include: capitalism (strong driver for expansion, war and colonialism,
but also for scientific discoveries, industrialization, and mass production,
including mass production of destructive energy), finance and insurance
(enabler of capitalism), sovereignty and free use of the sea, spheres of influence, and power projection.
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However, the dominant position that Great Britain achieved in the System
during the unfolding of the finite-time singularity (1939-1945) came at a price.
Although the Western hierarchy that was eventually implemented following
the dual-phase transition (1939-1945), reflected British political and economic
‘inventions’, it brought an end to Great Britain’s dominance in the anarchistic
System. The non-anarchistic nature of the Western hierarchy (that at a later
stage (1989) merged with parts of the Eastern hierarchy) brought an end to
the anarchistic concept of ‘dominance’, and states became ‘equivalent’.
For most European states, the end of anarchy and closer cooperation on
the basis of equality meant progress and more influence. For Britain, on the
other hand, it meant more meddling in what were traditionally considered
exclusive British affairs or affairs Great Britain could, before implementation
of the Western hierarchy, shape according to its specific interests.
Implementation of the Western hierarchy had its advantages for all
involved, but, especially for Great Britain, also contained significant disadvantages.
The reluctance and unwillingness of Britain to fully embrace the European project, to share political power on an equal basis with other European
states, and its ‘exit’ (‘Brexit’) from the European Union in 2016, are to a degree,
a result of the loss of its dominant position, following the fourth systemic
war (the Second World War, 1939-1945).
263 Ideologies were instrumental in the development and unfolding of the first finitetime singularity dynamic accompanied by four accelerating cycles (1495-1945).
Key words

Ideology, Survival, Singularity dynamic, Security dilemma, Interacting selffulfilling prophecies.

Ideologies contribute to the survival of individual humans and collective
human structures by providing identity, enabling mass-mobilization, and (in
case of the System) providing justification for the deployment of destructive
energy against other collective structures and their ideologies.
Ideologies, in combination with political and military doctrines, were
indispensable for the development of the finite-time singularity dynamic
by shaping and fueling the security dilemma and interacting self-fulfilling
prophecies between states, which ensured that dynamics in the contingent
domain were synchronized with deterministic demands of the System.
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264 Political ideologies and military doctrines enabled the development and
unfolding of the finite-time singularity dynamic (1495-1945), whereas the
singularity dynamic stimulated the further development of more radical
ideologies and doctrines.
Key words

Singularity dynamic, Intrinsic incompatibility, Security dilemma, Interacting selffulfilling prophecies.

Wars do not just happen. Especially systemic wars, require planning, preparation, mobilization, and the support of populations and societies to enable
a large-scale deployment of destructive energy. The security dilemma and
interacting self-fulfilling prophecies, ensure that the deterministic demands
(of the deterministic domain) and contingent dynamics in the contingent
domain of the System are synchronized.
Political ideologies and military doctrines are also instrumental in the
synchronization of both domains, and in ensuring, that states and their
populations are mobilized in time, and can justify the efforts and sacrifices
that must be made.
The increasing amounts of free energy (tensions) that were produced
during the unfolding of the finite-time singularity dynamic (1495-1945), as
a consequence of the intrinsic incompatibility between (increasing) connectivity and security in the anarchistic System, the increasing ‘demands’ of
the finite-time singularity itself, for ever-increasing amounts of destructive
energy, to ensure its further development and unfolding, and the development (in the contingent) domain of increasingly radical political ideologies
and military doctrines, constitute a self-reinforcing dynamic. These are
complementary components.
265 Clausewitz’s war theory provided a rationale for the implementation of
increasingly extreme military doctrines that justified the amounts of destructive
energy that were deployed during the third and fourth systemic wars, the First
and Second World Wars, respectively.
Key words

Clausewitz, Totality of war, Unfolding of the first finite-time singularity dynamic.

Successive systemic wars, not only became increasingly total in the sense
that all domains of societies of states and complete populations became
involved in – and necessary for – preparations and the conduct of these wars,
but also societies and populations became (as a consequence) legitimate
targets. By explicitly linking war to politics, and to the survival of the state,
Clausewitz contributed to the necessary and unavoidable totality of systemic
wars, and to the ‘undisturbed’ unfolding of the finite-time singularity to its
final conclusion in 1939.
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266 Our acceptance of incomplete and unfounded explanations for wars and war
dynamics in the System, are illustrative of our limitations, but also of our
flexibility to create our own realities.
Key words

Singularity dynamic, War trap, Security dilemma, Second law of thermodynamics,
Interacting self-fulfilling prophecies, Flexibility, Cognitive dissonance.

Although states could always justify wars as “mere continuations of policy
by other means,” (19) they were not aware that these wars were in fact energy
releases in the System produced by a self-organized finite-time singularity
dynamic accompanied by four accelerating cycles (1495-1945). The finitetime singularity dynamic was unintentionally produced by a multitude of
interactions between states and populations in the System. States were not
aware that that the singularity dynamic increasingly shaped and determined
these interactions, creating more tensions that further fueled the development and unfolding of the finite-time singularity dynamic. The singularity
dynamic created a funnel towards infinite war and constituted a ‘war trap’.
The undisturbed unfolding of the finite-time singularity dynamic (14951945) shows that states and the anarchistic System were consistently able
to produce enough destructive energy at exactly the right time, to comply
with the second law of thermodynamics.
The security dilemma, interacting self-fulfilling prophecies between states
(mechanisms contributing to the synchronization of the contingent and
deterministic domains of the System), that were ‘powered’ by increasingly
extreme political ideologies and military doctrines, ensured that states and
their populations and societies, were always able to justify wars and the
increasing amounts of destructive energy that had to be deployed, at exactly
the right time. The timings of wars were (and are) determined by physical
laws that apply to the energy (tensions) in the System.
The fact that states, populations and societies did not realize that wars
were mere deterministic releases of free energy that complied with the second law of thermodynamics, is indicative of our inability to recognize this,
but at the same time is a manifestation of our flexibility to justify whatever
war effort the System, governed by the second law of thermodynamics,
requires from us. Wars were never ‘canceled’ because armies failed to turn
up; interacting self-fulfilling prophecies ensured this.
It is also a worrying illustration of our limitations (and ‘boundless’
flexibility) that historians and politicians were always able to convincingly
explain why wars had happened as they did (72). A lack of consistency in
these explanations and a lack of any basic understanding of the System’s
workings, as discussed in this study, never caused any significant levels of
cognitive dissonance or distrust.
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267 Political Realism generates collective self-fulfilling prophecies and makes
optimal use of collective human self-deception.
Key words

Political Realism, Clausewitz, Security dilemma, Interacting self-fulfilling
prophecies.

The insights this study provides into the workings of the System show and
explain the essential role the Realist School in played for the unfolding of
the accelerating finite-time singularity dynamic.
Realist ‘logic’ is at the core of the security dilemma and assumes that
international politics is about power and that power should be applied to
enhance the state’s interests. These ideas shaped interactions between states
and contributed to the build-up of tensions in the System. Realist logic was
also responsible for shaping interacting self-fulfilling prophecies between
states. These interacting self-fulfilling prophecies ensured that states could
always justify and make sense of their actions and reactions regarding
other states.
Because of the rules that govern anarchistic systems and the mechanisms these rules produce, including the security dilemma and interacting
self-fulfilling prophecies, Realist logic never disappoints. If, for example,
a state preventively deployed destructive power in response to a security
issue with another state, its threat perception would be confirmed by the
reaction of the other state. The target state, obeying the security dilemma
and supported by ‘its own’ interacting self-fulfilling prophecies, would take
adequate counter measures by also deploying preventive destructive energy.
In an anarchistic System, preventive deployments of destructive power
provoke reactions by other states that confirm the initial deployment. An
anarchistic System confirm a state’s worst expectations.
During the unfolding of the finite-time singularity dynamic (1495-1945),
decision makers saw their worst assumptions always confirmed and considered their self-fulfilling experiences wise lessons for similar situations
in the future, further reinforcing the Realist war-trap logic.
The members of Realist School (including Morgenthau, Kissinger, etc.), as
well as Clausewitz (19), were products of the finite-time singularity dynamic,
and vice versa; they were necessary enablers of the unfolding of the accelerating finite-time singularity dynamic. It was through these theories that
the dynamics of the anarchistic system connected with the decision makers
who had to decide on war. These theories did what they were supposed to
do. The result shows humanity’s unbounded flexibility and creativity for
creating structures and defining logics within these structures that make
sense to us. The urge to survive is not only strong, but also creative.
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268 The logic of war decisions has not changed over time.
Key words

Singularity dynamic, Consistent decision making.

The finite-time singularity accompanied by four accelerating cycles (14951945) developed and unfolded, apart from a deterministic distortion during
the exceptional period (1657-1763), in a remarkably regular pattern. Despite
numerous changes in the System during this period, including changes
in the structure of units (states), ideologies, and technology, units (states)
consistently applied the same basic logic to war decisions. War decisions
were, and can still be, defined as binary decisions with externalities and
thresholds. This consistency explains (and is a precondition for) the regular
development and unfolding of the finite-time singularity dynamic (1495-1945).
269 Religions are powerful organizers.
Key words

Religion, Tensions, Middle East, Africa, Basic requirements.

Religions (also) are effective in controlling (the production of) tensions in
social systems, besides giving meaning, etc.
Recently, a number of states in Africa (Libya) and the Middle East (Iraq,
Syria, Yemen) collapsed or almost collapsed; these states lacked sufficient
balance, and as a consequence their integrative structures lost legitimacy,
and/or could no longer compensate their lack of legitimacy through (what
qualifies as) suppression. The fact that state-structures were ‘designed’ to
ensure the fulfillment of basic requirements of populations in Europe – a
long-term process of development – and were imposed on ‘territories’ in
above mentioned regions, also contribute(d) to their lack of viability.
Furthermore, in those regions an alternative is available: religion (Islam),
that provides populations with a strong concept of organization. Given the
poor record of states in these regions, this alternative is tested by populations, and competes with state structures; especially when arrangements of
state-structures conflict with the interpretation of religion.
Religion provides practical organizing principles to fulfill basic requirements, including a justice system, meaning, and individual and collective
identities. In these regions, state-structures were (and often still not are)
effective.
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270 Supported by longer-term social and technological developments, war has
become increasingly individualized and customized. States are no longer the
exclusive unit of war.
Key words

Social development, Technological development, States, War, Destructive energy,
Nature of warfare.

During the unfolding of the finite-time singularity dynamic accompanied by
four accelerating cycles (1495-1945), successive systemic wars ‘necessarily’ had
become more total to ensure that sufficient amounts of destructive energy
could be produced, mobilized and deployed against other states. During
this process, the increasing involvement of populations and all domains of
societies of states, went hand in hand with increasing political empowerment
of these populations, to ensure their support of the state. Empowerment
of populations, and of ‘groups’ and individuals, was further stimulated by
technological innovations, for example the Internet.
Following the dual-phase transition (the fourth systemic war, the Second
World War, 1939-1945), the last phase of the finite-time singularity dynamic,
and the collapse of the Eastern hierarchy (1989), war developed from (1)
inter-state wars, (2) to confrontations (wars) between states and populations
(the Vietnam War for example, 1965-1973), (3) to wars that mainly involve
different groups in sates (‘war amongst the people’, Iraq, Syria), (4) to wars
(acts of violence) increasingly involving communities and individuals against
states and populations, or (5) various combinations of 1-4; wars seem to have
become more hybrid.
War – the form of wars – has increasingly become ‘individualized’ and
‘customized’ to meet the specific demands of (cross-border communities)
and individuals.
271 Structural developments in the System, including the weakening of state
structures and the simultaneous empowerment of communities and individuals,
will impact the nature of war and the war dynamics of the System, as well as its
long-term development.
Key words

State structures, Empowerment, Nature of warfare, Second law of
thermodynamics, Connectivity, Network-of-networks.

The weakening of states structures, and the (simultaneous) empowerment
of communities and individuals are related developments. The question is
how this interacting dynamic will eventually play out: will state-structures
be reinforced, or will they further fragment, and be replaced by cross-border communities? Eventually, the outcome will be decided in favor of the
structure – states or communities (‘networks of networks’) – that ensures the
most effective and efficient fulfillment of basic requirements of populations,
including their security.
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I assume that the formation (‘crystallization’) of network (community)
structures is reinforced during relatively stable periods, and that tendencies
towards the formation of state-structures is reinforced during systemic wars.
Connectivity growth drives this dynamic. The second law of thermodynamics
will ‘decide’ what structure is most effective in limiting the production of
free energy in the System, and allowing for a lower energy state.
In Europe, the first singularity dynamic (1495-1945) was instrumental in
transforming a sizeable collection of divers and loosely connected units (1495),
into a highly connected and coherent system consisting of a low number of
highly standardized states (1939), and eventually in two dedicated non-anarchistic hierarchies (1945). A second finite-time singularity dynamic (1945-…),
that is now developing and unfolding, could – I speculate – transform the
current global anarchistic System of states into a network of communities,
for the simple reason, that such a ‘network of networks’ is better able to fulfill
the basic requirements of populations and these communities, and ensure
a lower energy state of the System (assuming a number of conditions in the
contingent domain are met). By exploiting the Internet and global mobility,
networks of communities are (better) able to exploit economies of scale and
scope (for their ‘own’ specific purpose), while maintaining a certain balance.
272 States cannot respond effectively and proportionally to terrorist attacks (‘from
within’).
Key words

Singularity dynamic, Terrorism.

States – a product of the finite-time singularity dynamic accompanied by four
accelerating cycles (1495-1945) – are not designed and equipped to counter
terrorism and fight a ‘war from within’. The ‘enemy from within’ consist of
individuals and small networks (communities), that are integral parts of the
state and society they want to undermine and destroy.
States are designed to fight other states. Armies, navies and air forces
are designed and organized to fight their counterparts of other states; their
optimized (fractal) structures (that developed over time during the unfolding
of the finite-time singularity dynamic, 1495-1945) reflect this. Armies cannot
gather accurate information about the ‘enemy from within’, nor accurately
target the enemy; they do not have suitable capabilities to achieve this. Confronted with terrorism, states often are caught off guard.
It is the aim of these terrorist communities to set a self-reinforcing
dynamic in motion, through which states and societies ultimately destroy
themselves; they try to trigger such a self-destructive response by acts of terror.
By randomly targeting civilians, and targeting representatives of the state,
terrorists spread fear, and provoke responses of the state that undermine
its legitimacy and cause (further) frustration in society.
As is the case with guerilla warfare – like terrorism a form of warfare that
shares some similarities – in case of an enemy from within, society must be
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mobilized and get involved, not only to prevent individuals from becoming
radicalized, but also to prevent these individuals and communities from
conducting terrorist attack. The deployment of armies cannot be effective,
and can undermine the legitimacy of the state. Networks have to be fought
by networks.
273 Increasing empowerment of individuals and communities contributed- and still
contributes - to the increasing totality of war.
Key words

Empowerment, Totality of war, Fourth systemic war, Internet, Social media.

States that are better able to leverage the capabilities of their populations
and their synergetic interactions (leveraging ‘more’ economies of scale and
scope) improve their ability to fulfill basic requirements and by doing so
also improve their survival changes.
During the unfolding of the finite-time singularity dynamic accompanied
by four accelerating cycles (1495-1945), a trend towards increasing totality of
(especially) systemic wars can be observed. Increasing totality of war was
the outcome of efforts of states to improve and optimize the usage of their
capabilities, to meet the ‘demands’ of the unfolding finite-time singularity
dynamic. This trend – the mobilization of additional resources and capabilities in populations and societies – continued after the fourth systemic war
(the Second World War, 1939-1945).
These efforts also led to the increasing empowerment of individuals
and communities, the building blocks of populations and societies, in not
only a political sense (acquiring suffrage), but also in their practical ability
to organize and exploit initiatives. A number of more recent technological
(the Internet) and (accompanying) social innovations (social media) also
contributed to the further empowerment of individuals and communities.
Starting in 1989, when the Eastern hierarchy collapsed and the second
exceptional period (1953-1989, the Cold War) came to an end, the System
resumed chaotic war dynamics; as a consequence, the empowerment trend
received an extra stimulus. The further empowerment of individuals and
communities contributed to the development of new ‘concepts’ of warfare,
in which individuals and communities become active ‘players’. These new
‘actors’, make use of the Internet, social media and global mobility to inspire
and recruit individuals and communities, to deploy destructive energy at a
global scale, to achieve their objectives, and undermine the current System.
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274 The development of war-fighting doctrines from attrition to maneuver
warfare, during the third and fourth systemic wars, respectively (the First and
Second World Wars, 1914-1918 and 1939-1945) was enabled by the increased
empowerment of subunits and individuals, and can be considered precursors to
hybrid and community warfare, that emerged at a later stage.
Key words

War-fighting, Attrition warfare, Maneuver warfare, Systemic war, Hybrid warfare,
Community warfare, Precision targeting.

During the unfolding of the third and fourth cycles of the finite-time singularity dynamic (covering the period 1815-1945), warfare developed from what is
also called ‘attrition warfare’ (during the third systemic war, the First World
War, 1914-1918) to ‘maneuver warfare’, during the fourth systemic war, the
Second World War, 1939-1945.
Attrition warfare is characterized by the mass-deployment of centrally
controlled mass-armies to cause mass destruction; in case of maneuver
warfare on the other hand, there is decentralized control accomplished
through a shared understanding of the (war) objectives and enabled by the
use of wireless communication technology.
In case of maneuver warfare, the ability of the enemy to fight is targeted,
if possible by avoiding direct confrontations (and costly attrition). In case
of maneuver warfare, sub-unit commanders are stimulated to exploit local
circumstances on the battlefield. Maneuver warfare is a precursor to ‘hybrid
and community warfare’; ‘hybrid’ refers to the diversity in actors that participate in these wars (from states to communities, and individuals), whereas
‘communities’ refers to the role networks (communities) play.
In case of respectively attrition-, maneuver- and hybrid/community-warfare, wars became increasingly total, in the sense of the ‘resources’ that are
deployed (including communities and individuals ‘outside of’, or ‘super-imposed on’ states), the choice of targets (state-functions, but also communities
and individuals), but not necessarily in the total amounts of destructive
energy that is deployed; there is more precision targeting; wars are now
(also) fought ‘within’ the fabric of societies.
275 ‘Scaling up’ (leveraging complete societies and their capabilities) and ‘scaling
down’ (empowerment of communities and individuals) are two dimensions of a
process (a trend) of wars becoming increasingly total.
Key words

Dimensions, Totality of war, Scaling-up, Scaling-down, Empowerment,
Reinforcement, Network-of networks.

Scaling up – increasingly leveraging complete societies and their capabilities
to maximize the deployment of destructive energy of states – and scaling
down – the increasing empowerment of communities and individuals to
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contribute to, or fight their own, wars – are two dimensions of a trend of
wars increasingly becoming total.
Both ‘dynamics’ (scaling up and down) reinforced each other; they are two
sides of the same coin. States initially scaled up by leveraging their populations and societies as can be observed during the second systemic war (the
French Revolutionary and Napoleonic Wars, 1792-1815) when conscription
was introduced. This one sided approach, exclusively focusing on scaling
up, reached its most extreme application during the third systemic war (the
First World War, 1914-1918). During this systemic war, states mobilized their
populations and deployed massive amounts of destructive energy resulting
in mass destruction.
The limitations of this approach, and efforts of states to further maximize
their destructive potential, resulted in more scaling up, but also in scaling
down: the empowerment of subunits and individuals to exploit their capabilities. Ideologies were instrumental in both scaling up and scaling down.
The next phase of this process is further scaling down, when communities
and individuals develop(ed) themselves as independent actors (not linked
to states), and start(ed) their ‘own’ wars, to accomplish their own ambitions
and objectives.
Technological and social innovation are enablers of this process.
Further scaling-down could (also) ‘force’ the System to eventually develop
towards a global ‘network of networks’, instead of a system consisting of
states (as we now know them) as its primary building-blocks.
276 Despite some fundamental differences in the organization and procedures of 
decision-making processes of states regarding war, at their core these processes
are identical, and in all cases qualify as binary decisions with externalities and
thresholds.
Key words

Decision making, Binary decisions with externalities and thresholds.

In his study “The Sleepwalkers, How Europe went to War in 1914” Clark discusses
differences in decision-making processes and procedures in governments
of states preceding the outbreak of the First World War: “A very cursory
look at the governments of early twentieth-century Europe reveals that the
executive structures from which policies emerged were far from unified
(18). Policy-making was not the prerogative of single sovereign individuals.
Initiatives with a bearing on the course of a country’s policy could and did
emanate from quite peripheral locations in the political structure. Factional
alignments, functional frictions within government, economic or financial
constraints and the volatile chemistry of public opinion all exerted a constantly varying pressure on decision-making processes. As the power to shape
decisions shifted from one node in the executive structure to another, there
were corresponding oscillations in the tone and orientation of policy. This
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chaos of competing voices is crucial to understanding the periodic agitation
of the European system during the last pre-war years.”
Although states differ in the rationalities they create through interacting
self-fulfilling prophecies to justify war decisions, and (war) decisions are
influenced by different interests, and ambitions of decision makers, at the
core, ‘all’ war decisions are identical. Ultimately, all these processes and
procedures (of different states) converged on just a single binary question:
‘war’ or ‘no war’; and (inter-) actions of other states to a very high degree
determined decisions that were made.
At their core, all the diverse decision-making processes and procedures
qualify as binary-decisions with externalities and thresholds.
277 When war is considered unavoidable, a ‘war-logic’ starts dominating decisionmaking processes and causes an acceleration toward war.
Key words

War-logic, Critical point, Principles of war.

Clarke describes the final stage (in the contingent domain), when the outbreak of the First World War became unavoidable as follows: “… a kind of
temporal claustrophobia that we find at work in the reasoning of many
European statesmen of this era - a sense that time was running out, that in
an environment where assets were waning and threats were growing, any
delay was sure to bring severe penalties” (18).
This typical dynamic can be explained with the insights provided by
this study. Although the buildup of tensions during relatively stable periods
constantly accelerates, once the tipping point is reached, and the System is in
a high-connectivity regime, the sizes of non-systemic wars are increasingly
inhibited. At that stage, instead of being released, tensions are increasingly
‘stored’ in the System, and crystallize into vulnerable issue clusters with
fractal structures, that eventually percolate the System, cause it to become
critical and produce a systemic war (to implement an upgraded order that
enables a lower energy state of the System).
When the System reaches the critical point (becomes critical), the System
has become highly susceptible for perturbations; at the critical point the
correlation length of the System has become ‘one’, a condition that enables
for system-wide communication, coordination and planning.
Clark’s description of this ‘final’ moment – when the critical point is (about
to be) reached – shows how decision makers of states are overwhelmed by
incoming signals, they cannot make sense of anymore. Because of the correlation length of one, events and incidents cannot be understood – made
sense of – in ‘isolation’; the System now is fully connected, including its issues.
Even interacting self-fulfilling prophecies of states cannot keep pace with
developments in the System.
This closing in of tensions and threats – as it is experienced by decision
makers – made decisions makers see only one way out: war.
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Once a sense that war has become unavoidable is reached, another logic
starts dominating decisions-making processes; wars and war-fighting have
their own logic.
War-fighting (conditions) can be more favorably shaped when states
take the initiative ‘on the battlefield’, and do not wait for an unavoidable
attack (that is the perception) by another state(s). A military and (for that
reason) political premium rests on the offensive; offensive action forces the
adversary to react and deprives him of freedom of action.
Principles of war stress the importance of ‘initiative’, ‘offensive action’ and
‘surprise’, because application of these principles not only provide advantages
on the battlefield, but also to politicians in the bargaining processes that
accompany (systemic) wars. These advantages ultimately result in the design
and implementation of an upgraded order. “War is a mere continuation of
policy by other means” (19).
278 Successive international orders increasingly reflected British interests and values.
Key words

International orders, Powerful-become-more-powerful effect, Power, Influence,
Britain, Paradox, Brexit.

As a result of the ‘powerful-become-more-powerful’ effect and the increasing
structural stability of the System, successive international orders increasingly reflected British interests. Great Britain was consistently in a position
to have a dominant impact on the arrangements of the international orders
that were designed and implemented through successive systemic wars.
The System increasingly became a British System; a reflection of British
interests and values.
However, a paradox that until today affects British and European politics,
the ultimate phase transition – resulting in the implementation of a dedicated
hierarchy in Western Europe (of which Britain was an integral part) and the
integration of parts of the collapsed Eastern hierarchy in 1989, – actually
diminished Great Britain’s position of power and influence in Europe.
Because of the principles Britain promoted, the (Western) hierarchy also
is democratic and capitalist in nature and (as a consequence) in design. The
democratic hierarchy that was implemented, deprived Britain of its power
and influence and explains British reluctance to join the European Community in the first place, its continued skepticism about the European Union
and its arrangements, and its Brexit-vote in 2016.
In the Western hierarchy – and in the European Union – power and influence are shared but also diluted. Britain had – and that is the paradox – most
to lose by the implementation of the Western hierarchy (later European
Union), while other states had more to win. Britain became a victim of its
own success.
The shortcomings of the integrative structures of the now extended
dedicated non-anarchistic hierarchy – the European Union – are evident
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and restructuring is urgently required; a British exit however will not solve
Britain’s problems: Europe is too integrated – interdependent – to allow for
independent politics and (inter) sanctions by Britain (and other states).
Nostalgia is not a good counselor in an increasingly connected – and continuously changing – System.
279 Great Britain simultaneously dominated and shaped the process of integration
and expansion.
Key words

Singularity dynamic, Core, Non-core, Britain, Integration, Expansion.

During the unfolding of the finite-time singularity dynamic, Britain’s island
position at Europe’s periphery provided Great Britain with a favorable position in regards to (1) the core of the System (a natural defense, not surrounded
by potential adversaries), and (2) the non-core of the increasingly globalizing
system (free access to the seas and (potential) colonies. By developing and
leveraging this double advantageous position, Great Britain created a dominant position in Europe (the core of the System) and in its non-core. Great
Britain decisively dominated and shaped the simultaneous process of integration of the core (Europe) and expansion outside Europe to the non-core.
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16 PATH DEPENDENCE AND LOCK-IN
280 States and international orders coevolved.
Key words

Coevolution, Units, States, International orders, Powerful-become-more-powerful
effect, Collapse, Critical connectivity threshold.

Initially, at the inception of the singularity dynamic (1495), the System consisted of a large number of diverse and loosely connected units. Over time,
during the unfolding of the singularity dynamic (1495-1945), not only did the
number of units dramatically decrease, but they also developed into highly
connected and highly standardized state structures that were especially
equipped to produce, mobilize, and deploy destructive energy to ensure their
survival in the anarchistic System.
During the unfolding of the singularity dynamic, units (states) were
confronted with ever-increasing levels of tensions, and systemic wars were
produced with accelerating frequencies and severities (amplitudes), as a
consequence. States and international orders that were produced by successive systemic wars coevolved. International orders produced through
systemic wars were arranged to restrain the production of tensions and
create the structural stability necessary for the fulfillment of basic requirements of states. Especially powerful states were in a position to decide on
the arrangements of international orders; by leveraging their dominant
positions, these powerful states ensured that international orders promoted
their specific interests. In fact, the co-evolutionary dynamic involving states
and international orders was to a high degree shaped by what I name a
‘powerful-become-more-powerful’ effect. Powerful states could insist that
favorable arrangements would be embedded in successive international
orders; by doing so, these already powerful states further consolidated and
reinforced their positions, enabling them to increase their influence during
the next relatively stable period(s) and systemic war(s).
Thus, whereas states were forced to maximize their capabilities to produce, mobilize, and deploy destructive energy because of the increasing levels
of free energy (tensions) produced by the System, successive international
orders became increasingly comprehensive in their arrangements in efforts
to restrain the production of these tensions. These efforts however ultimately
failed; the anarchistic System could not keep up with the growing rates of
free energy production in the intrinsically incompatible anarchistic System,
and collapsed when the anarchistic System reached the critical connectivity
threshold.
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281 The finite-time singularity dynamic accompanied by four accelerating cycles
(1495-1945) was a path-dependent dynamic that pushed the System towards
more order and further integration.
Key words

Intrinsic incompatibility, Connectivity, Security, Anarchy, Second law of
thermodynamics, Free energy, Critical connectivity threshold, Deterministic
domain, Contingent domain, Path dependence, Lock-in.

Because of the intrinsic incompatibility between increasing connectivity and
security in anarchistic systems, over time the System produced increasing
amounts of free energy (tensions). Consistent with the demands of the second law of thermodynamics, this free energy was periodically put to work
to implement upgraded orders that better restrained the free energy and
allowed for a lower free energy state in the System.
Upgraded orders had to be implemented at an increasing rate, and
increasing levels of destructive energy had to be deployed to destroy obsolete orders and design and implement these new orders. Ultimately, the
singularity dynamic could not keep up with the increasing levels of free
energy that were produced by the anarchistic System. When the System
reached the critical connectivity threshold in 1939, it collapsed, and through
the fourth systemic war that followed (the Second World War, 1939-1945),
dedicated hierarchies were introduced into the core of the System (Europe).
Anarchy was neutralized within these dedicated hierarchies, resulting – at
least temporarily – in a lower energy state of the System, consistent with the
demands of the second law of thermodynamics.
The upgraded orders that were periodically implemented in the deterministic domain of the System – as just described – facilitated the implementation
of increasingly comprehensive organizational arrangements – international
orders – between states in the contingent domain. The development of
upgraded orders in the deterministic domain went hand in hand with the
integration of states and the System in the contingent domain (and in fact
constitute the same integrated dynamic).
The finite-time singularity dynamic accompanied by four accelerating
cycles qualifies as a self-reinforcing path dependent dynamic – ultimately
resulting in a lock-in – that produced increasingly high levels of order and
integration. The direction of development of the singularity dynamic towards
increasing levels of order and integration was already contained in its initial
conditions.
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282 Path-dependency is not only a characteristic of the finite-time singularity
dynamic accompanied by four accelerating cycles that developed and unfolded in
the deterministic domain of the System during the 1495-1945 period, but is also a
characteristic of its counterpart in the contingent domain.
Key words

Deterministic domain, Contingent domain, Singularity dynamic, Second law of
thermodynamics, Systemic war, Order, International orders.

The second law of thermodynamics and a number of other mechanisms in
the deterministic domain produced a path-dependent finite-time singularity accompanied by four accelerating cycles (1495-1945) that locked-in on
increasing levels of order in the System, to ‘restrain’ the production of free
energy (tensions). Increasing levels of order were implemented during the
periods of criticality that the System produced at an accelerating rate during
the unfolding of the singularity dynamic.
These increasing levels of order that ultimately resulted in a phase
transition when, in 1939, the critical connectivity threshold was reached
and the System implemented dedicated non-anarchistic hierarchies in its
core (Europe), have contingent counterparts: increasingly comprehensive
organizational arrangements that were implemented through successive
systemic wars in the form of successive international orders.
The first systemic war (the Thirty Years’ War, 1618-1648) resulted in the
implementation of the ‘sovereignty principle’, determining that each ‘recognized’ state has sovereignty over its domestic affairs to the exclusion of all
external powers, that states are not allowed to interfere in another state’s
domestic affairs, and that each state is equal in international law. The second
systemic war (the French Revolutionary and Napoleonic Wars, 1792-1815)
built on the sovereignty principle and led to the ‘Congress of Vienna’ (18151914). The Concert of Europe represented the balance of power that existed
in Europe. It had no written rules or permanent institutions, but member
states could propose conferences to discuss and solve issues that concerned
the balance of power of Europe. The third systemic war (the First World War,
1914-1918) resulted in the introduction of the League of Nations (1920, formally
dissolved in 1946) and constituted the next step in the contingent process
of further integration of the System. The League of Nations also included
states and Great Powers from outside of Europe. It was an intergovernmental
organization with permanent institutions. The goal of the League of Nations
was to prevent war through disarmament, negotiation, and arbitration. It
could impose sanctions on states to force them to comply with the League’s
goals. Nevertheless – despite these arrangements – it was just a matter of
time before the fourth international order (1918-1939, the League of Nations)
also collapsed (1939), as a consequence of the ever-increasing amounts of
free energy (tensions) the anarchistic System produced and had to ‘store’.
At the same time as free energy (tensions) was produced in infinite
amounts (1939), the ‘infinite’ robustness of the anarchistic System prevented
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the release of free energy (tensions) through non-systemic wars: the anarchistic System was now no longer viable and collapsed as a consequence.
In response, and consistent with the second law of thermodynamics, the
System through the fourth systemic war (the Second World War, 1919-1945),
implemented (1) two dedicated non-anarchistic hierarchies in the core of the
System (Europe), that at a later stage (1989) ‘merged’, and formed in what
would eventually become the European Union, and (2) the first global order;
the United Nations, at a global scale of the System.
The path-dependent nature and lock-in of the finite-time singularity
dynamic (1495-1945) resulted in the implementation of successive upgraded
orders that were increasingly stable and robust (but also short-lived); ultimately (1939-1945) two dedicated non-anarchistic hierarchies were implemented in the core of the System (Europe). This deterministic dynamic was
‘synchronized’ with an equivalent and also path-dependent and locked-in
integrative dynamic – its counterpart – in the contingent domain of the
System, which eventually led to the European Union (the latest European
order) and the United Nations (the first global order).
283 During the unfolding of the finite-time singularity dynamic accompanied by four 
accelerating cycles (1495-1945), states increasingly locked in on their ability to
produce, mobilize, and deploy ever-higher levels of destructive energy.
Key words

Singularity dynamic, Coevolution, Acceleration, Lock-in, Powerful-become-morepowerful effect, Selection, Warfighting.

As a consequence of the intrinsic incompatibility of connectivity and security
in anarchistic systems during the unfolding of the finite-time singularity
(1495-1945), the System produced free energy (tensions) at an accelerating rate.
Consistent with the demands of the second law of thermodynamics,
the free energy – tensions – was periodically put to work through systemic
wars, to produce upgraded orders that allowed for lower energy states – new
relatively stable periods – of the anarchistic System.
In the contingent domain of the System, tensions (free energy) were put
to work through systemic wars; during systemic wars, states collectively
destroyed ‘dysfunctional’ issues and tensions, and designed and implemented
upgraded international orders.
Because of the accelerated growth rate of tensions, the anarchistic System
became critical and produced systemic wars at an accelerating pace, and
with accelerating intensities/severities.
Ultimately, when in 1939 the anarchistic System reached the critical
connectivity threshold (the singularity in finite time), the System produced
infinite amounts of free energy that led to the collapse of the anarchistic
System and a phase transition (1939-1945, the fourth systemic war, the Second
World War) that led to the simultaneous implementation of two dedicated
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non-anarchistic hierarchies in the core of the System (Europe), and a first
global order, at a global scale of the System.
The finite-time singularity dynamic accompanied by four accelerating cycles that unfolded during the 1495-1945 period, was a self-organized
emerging macro dynamic, produced by a multitude of interactions between
states. The singularity’s performance – its ability to fulfill basic requirements
of uneven states in an anarchistic System – and evolvability – its ability to
adapt timely to the increased connectivity of the System and higher levels of
free energy (tensions), by implementing upgraded orders through systemic
wars – were highly optimized.
The unfolding of the finite-time singularity dynamic that produced
systemic wars with accelerating frequencies and accelerating intensities/
severities also qualifies as a highly path-dependent dynamic.
Path-dependency and the resultant lock-in were achieved through a
selection mechanism that shaped the coevolutionary development of certain
properties of states and the international orders, these states designed and
implemented through systemic wars.
Selection worked at two levels: (1) it shaped units – states – through their
mutual interactions, that were – because of the anarchistic nature of the
System – often (and increasingly) competitive and hostile in nature, and (2)
shaped the coevolutionary dynamics between certain properties of states
and of successive international orders they collectively (but not on equal
terms) produced.
Dominant Great Powers could use their positions during systemic wars
to implement international orders that (especially) ensured their interests;
the interaction between powerful states and successive international orders
produced a ‘powerful-become-more-powerful’ effect. This was a self-reinforcing mechanism. This effect, in combination with the fact that the ability of
states to produce, mobilize, and deploy free energy increasingly became a trait
that determined their survival, enabled the System to sustain the unfolding
of the finite-time singularity dynamic until free energy and tensions were
produced at infinite levels (1939).
Thus, through self-organization and selection, fueled by ever-higher
levels of free energy that were produced as a consequence of the increasing
incompatibility between (increasing) connectivity and security, the anarchistic System produced states that for their survival became increasingly
dependent on their war-fighting capabilities.
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284 Not only did the finite-time singularity dynamic accompanied by four 
accelerating cycles (1495-1945) constitute a highly path-dependent dynamic
that produced a lock-in on the production, mobilization, and deployment of
ever-higher levels of destructive energy, it also produced a path-dependent
dynamic and lock-in on the implementation ever higher levels of order and on
the implementation of two dedicated non-anarchistic hierarchies in Europe, and
a first global order at a global scale of the System.
Key words

Singularity dynamic, Second law of thermodynamics, Acceleration, Critical
connectivity threshold, Collapse, Dual-phase transition, Dedicated non-anarchistic
hierarchies, SIE.

As discussed, an finite-time singularity dynamic accompanied by four accelerating cycles (1495-1945) locked the development of states in the anarchistic System in on their ability to produce, mobilize, and deploy ever-larger
amounts of destructive energy. These path-dependent developments ensured
the development and unfolding of the finite-time singularity dynamic.
Consistent with the second law of thermodynamics, the free energy (tensions) the System produced was periodically put to work through systemic
wars, to implement upgraded orders that allowed for lower energy states
of the System.
Because of the accelerated growth of free energy (tensions) in the System,
upgraded orders had to be implemented at an accelerating rate. Each time
an upgrade was implemented, the level of integration and organization of
the System increased.
When the anarchistic System reached the critical connectivity threshold
in 1939, it produced infinite levels of free energy (tensions). At that point the
anarchistic System had reached its limits and collapsed as a consequence.
Increased order could subsequently only be achieved by simultaneously
implementing dedicated non-anarchistic hierarchies in the core of the
System, and a first global order at a global scale of the System. Through the
implementation of dedicated hierarchies in Europe, the production of free
energy (tensions) within these respective hierarchies was stopped.
The implementation of successive upgraded orders in the deterministic
domain of the System, consistent with the second law of thermodynamics,
was paralleled in the contingent domain with the implementation of successive international orders, with ever far reaching organizational arrangements. The first three international orders, so to say, ‘paved the way’, for the
implementation of two dedicated non-anarchistic hierarchies in Europe
(through the fourth systemic war, the Second World War, 1939-1945). The
finite-time singularity was in fact instrumental in a long-term process (14951945) of social integration and expansion, and transformed a collection of
hundreds of diverse and loosely connected units (1495), in a coherent highly
integrated system, consisting of about 25 highly standardized states (1945).
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285 The direction of development of the finite-time singularity dynamic: Locked in
on increasing integration.
Key words

Singularity dynamic, Second law of thermodynamics, Upgraded orders, Collapse,
Dual-phase transition.

The outcome – the direction of development – of the finite-time singularity
dynamic, accompanied by four accelerating cycles that unfolded during
the period 1495–1945, toward increasing social integration and expansion,
was already obvious at its inception. The System consistently and continuously pushed for further integration. The increasing incompatibility
between increasing connectivity (interdependence) and security resulted in
the production of higher levels of free energy (issues and tensions) at ever
increasing rates. The increasing amounts of free energy were put to work
during systemic wars, producing increasing levels of order. These orders
‘embedded’ the level of connectivity that the System had reached at that
point of the System’s development.
However, as I explained, increasing connectivity also produces increasing
robustness. This effect explains why the number of non-systemic wars during
successive relatively stable periods decreased deterministically.
Each (upgraded) order marks the next level of integration of the anarchistic System. In the contingent domain, these increasing levels of order ‘at the
same time’ enabled the implementation of increasingly comprehensive organizational arrangements (rule sets, institutions, etc.) that made up successive
international orders. ‘Orders’ and ‘international orders’ are counterparts in
respectively the deterministic and contingent domain.
Three times the System could (through three systemic wars) design and
implement upgraded orders within an anarchistic System, that (also) ensured
compliance of the System with the demands of the second law of thermodynamics. However, at a certain point – when the System in 1939 reached the
critical connectivity threshold (the singularity in finite time) – the System
produced infinite amounts of free energy; at that point the incompatibility
between connectivity (interdependence) of states in the anarchistic System
and their security had become infinite: The anarchistic System had run out of
options to design and implement a viable upgraded order that could address
this condition. In response, through a dual-phase transition (the fourth
systemic war, the Second World War, 1939-1945), the System simultaneously
implemented two dedicated non-anarchistic hierarchies in the core of the
System (Europe), and the first global order at a global scale of the System,
to allow for a lower energy state of the System and ensure compliance with
the second law of thermodynamics.
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286 The finite-time singularity dynamic accompanied by four accelerating cycles
(1495-1945) increasingly resembled a war trap.
Key words

Singularity dynamic, Selection, Powerful-become-more-powerful effect, Survival,
Acceleration, Production and deployment of destructive energy, War trap.

The selection of the state as the fittest unit, and the powerful-become-more-powerful had a narrowing effect on the competition between states; increasingly
selection and development of states ‘focused’ on their ability to produce
and deploy ever increasing amounts of destructive energy, at an increasing
pace. These properties determined their ‘fitness’ and survival changes in
the anarchistic System.
These developments (in the contingent domain of the anarchistic System),
interacted with the (simultaneous) acceleration of the cycles that accompanied the finite-time singularity dynamic. Because of the accelerating
amounts of free energy, the anarchistic System produced, the frequency as
well as the amplitudes of successive cycles accelerated as well (amplitudes
concern the severity of systemic wars, and are indicative for the destructive
energy that is deployed).
The undisturbed unfolding of the finite-time singularity dynamic accompanied by four accelerating cycles, required that states in the System continuously improved their ability to produce and deploy increasing amounts
of destructive energy.
As a consequence of these (coevolving) developments, the System increasingly resembled a ‘war trap’; a self-imposed war trap to be more precise.
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17 CHANGE
287 It is possible to distinguish seven types of changes in the deterministic domain
of the System.
Key words

Deterministic domain, Change, System, Dedicated non-anarchistic hierarchies,
Upgraded orders, Low-connectivity regime, High-connectivity regime, Chaotic war
dynamics, Non-chaotic ward dynamics, Non-systemic wars, Merging, Core, Non-core.

This study shows that seven types of changes can be distinguished in the
deterministic domain of the anarchistic System; these levels of change can be
derived from the workings of the finite-time singularity dynamic accompanied
by accelerating cycles (1495-1945) and the insights it provides. In all seven cases,
the changes were not caused by exogenous factors but were the outcome of
the intrinsic internal and coevolutionary dynamics of the System itself.
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
in an integrated system. The accompanying mechanism of change was connectivity growth through population growth. This change affected the System.
2 A change in the fundamental structure of the System: the merging of nodes
in dedicated non-anarchistic hierarchies
This change was accomplished when the anarchistic System reached the
critical connectivity threshold in 1939, collapsed, and experienced a phase
transition towards the implementation of dedicated non-anarchistic hierarchies in its core (Europe). Within these dedicated hierarchies, anarchy
and the production of free energy were neutralized, ensuring limits to the
production of free energy (tensions) in the System (consistent with the second
law of thermodynamics) and the survival of populations in these hierarchies.
The accompanying mechanism of change was a phase transition. A phase
transition required criticality, and manifested itself 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
introduced three times through systemic wars. 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).
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4 Change from a low- to a high-connectivity regime during relatively stable periods
At the tipping point 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 sizes
of non-systemic wars the System could produce. High-connectivity regimes
deprived the System of the option to release tensions through non-systemic
wars and instead resulted in the build-up of free energy release deficits that
crystalized in vulnerable issue clusters with fractal structures. The vulnerable issue clusters eventually percolated the System, caused the System to
become critical and produce a systemic war, to restore a viable level of order.
The accompanying mechanism of change was increasing connectivity. The
change affected (1) the sizes of non-systemic wars 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
percolating vulnerable clusters, (4) the System’s criticality, and (5) the System’s
ability to implement upgraded orders through systemic wars.
5 Change from a high-connectivity regime to criticality and systemic war
During the final stage of high-connectivity regimes of relatively stable periods, vulnerable issue clusters eventually percolated the System and caused
it to become critical. A critical condition means, that the correlation length
of the System had become ‘one’; a condition that allowed for system-wide
communication, coordination and planning. At that point, the System’s
susceptibility had become infinite, meaning that even a small incident could
trigger a systemic response (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 from the 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
through 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 exceptional period (16571763), non-systemic war dynamics were more regular and more extreme,
contrary to intrinsically unpredictable and more restrained war dynamics
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during chaotic conditions. The accompanying mechanism of change was a
change in the number of degrees of freedom (n) in the System; n > 2 implies
chaotic dynamics, while n = 2 implies periodic conditions. The intensity of
rivalries between states in the System determined how many states – variables, degrees of freedom – were taken into account regarding war decisions.
The change affected the nature of non-systemic war dynamics of the
System. Extreme and more regular wars occurred during periodic dynamics
(n = 2) versus more restrained and intrinsically unpredictable wars during
chaotic dynamics (n > 2). The periodic war dynamics delayed the buildup of
a free energy release deficit, and the crystallization of this energy (tensions)
in vulnerable issue clusters with fractal structures. As a consequence, the
System was delayed in reaching criticality, produce a next systemic war,
and implement an upgraded order. Extreme non-systemic wars during
the exceptional period (1657-1763) negatively affected the development and
unfolding – and the efficiency – of the finite-time singularity dynamic.
7 A change of the relationship of the System (its core) with its environment
(non-core); merging of core and non-core
In 1939 the core of the System (Europe) reached the critical connectivity
threshold, and as a consequence produced infinite amounts 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 at 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 (through the fourth systemic war, the Second World War, 19391945), that resulted in the simultaneous implementation of two dedicated
non-anarchistic hierarchies in the core of the System, and the first global
order at a global scale of the System; the European order had now become
an integral part of a global order.
288 The seven types of changes in the deterministic domain have their counterpart
equivalents in the contingent domain of the System.
Key words

Deterministic domain, Contingent domain, Counterparts, Anarchy, Non-anarchy,
Low-connectivity regime, High-connectivity regime, Criticality, Chaotic war
dynamics, Non-chaotic war dynamics.

In the table below I show the seven deterministic changes and their respective
contingent counterparts.
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Deterministic changes and their 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 started interacting and influencing
each other; information and tensions could be
transmitted through the System.

2

A change in the fundamental structure of the
A change from anarchy to non-anarchy in the respecSystem: the merging of nodes in dedicated non- tive dedicated hierarchies.
anarchistic hierarchies.

3

A change in the order of successive relatively
stable periods

Implementation of increasingly comprehensive
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 average
increase in the size of non-systemic wars; during
high-connectivity regimes, an average decrease in
the 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 extreme in size and severity.

7

A change of the relationship of the System (its A change from a core and non-core configuration of
core) with its environment (non-core); merging the System, to an overarching global order, that incluof core and non-core
ded the (upgraded) European order.

Table 101 This table shows deterministic changes and their equivalent counterparts in the contingent domain.

289 Changes in the System are related to more gradual changes in a number of
conditions and properties of the System.
Key words

Condition, Property, System, Connectivity, Intrinsic incompatibility, Security,
Anarchy, Pace of life, Structural stability, Robustness, Fragility, Path
dependence, Lock-in.

In the previous statement I discussed seven types of changes in the deterministic domain of the System. These relatively abrupt changes are closely
related to a gradual change in a number of related conditions and properties
of the System. These conditions and properties include:
1 Connectivity
Connectivity is the control parameter of the System, and has an impact on all
conditions and properties of the System. Population growth and rivalry between
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states determine the System’s connectivity, including the network of vulnerable issue clusters. The connectivity of the System increased at an accelerating
rate during the unfolding of the finite-time singularity dynamic (1495-1945).
2 The intrinsic incompatibility between connectivity and security in the anarchistic System
he level of incompatibility between connectivity and security in the anarchistic System is a function of the System’s connectivity; connectivity is the
driver of the System. The level of incompatibility of the anarchistic System
determined the free energy the System produced as tensions in the contingent
domain. The accelerating growth of the connectivity of the System during
the unfolding of the finite-time singularity dynamic (1495-1945) resulted in
the accelerating growth of free energy – tensions – in the System. Because
of the unsustainability of the accelerating growth rate of free energy, the
System reached a critical connectivity threshold (a singularity in finite time)
in 1939; at that point the System produced infinite levels of free energy and
as a consequence collapsed.
3 The pace of life in the System and the speed of spreading phenomena,
including tensions
Connectivity also determined the pace of life in the System, including the
speed of spreading phenomena. The pace of life in the System, synonymous
with the connectivity of the System, determined how fast tensions could
be produced and spread, and how fast the finite-time singularity unfolded
and accelerated.
4 Local stability of the System
Local stability of the System also is a function of its connectivity. Besides
a faster pace of life and a higher level of incompatibility of the anarchistic
System, higher connectivity implied increased local stability. Local stability
of the anarchistic System contributed to the ability of the System to store
free energy, and determined how much free energy had to be put to use as
destructive energy to enable the implementation of upgraded orders.
5 Robustness of the System
The robustness of the System is closely related to the System’s structural
stability, and is defined as the susceptibility of the System to perturbations.
The number of non-systemic wars the System produced during the relatively
stable period of a particular order is a measure of its robustness. Robustness
also is a function of the System’s connectivity, and increased linearly during
the unfolding of the singularity dynamic (1495-1945).
6 Fragility of the System
Fragility of the System is determined by the ability of the System to maintain
itself within a certain order. The life span of international orders is a mea-
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sure of fragility. Robustness and fragility are two sides of the same coin: the
robustness of the System determined its fragility. Fragility (also) increased
linearly during the unfolding of the singularity dynamic (1495-1945), and is
also a function of the connectivity of the System.
7 Degree of path dependence and lock-in
The degree of path dependence and lock-in shaped the direction of development of the anarchistic System, and determined to what degree the System
allowed for diversions from its path of development. During the unfolding of
the singularity dynamic, both the deterministic and the contingent domains
became increasingly dominated by systemic wars that were produced at an
accelerating rate and with accelerating intensities/severities. This dynamic
produced a number of path-dependent dynamics and lock-ins. States were
forced to maximize their capabilities to fight wars, and organizational
arrangements that underpinned successive international orders became
progressively more comprehensive in their efforts to restrain/contain free
energy levels.
It is important to note that these changes in the conditions and properties
of the System (1495-1945) were not caused by exogenous factors; all these
changes were the outcome of the intrinsic internal and coevolutionary
dynamics of the anarchistic System.
290 The finite-time singularity dynamic accompanied by four accelerating cycles
(1495-1945), a product of the second law of thermodynamics, forced changes on
the contingent domain of the System.
Key words

Singularity dynamic, Second law of thermodynamics, Deterministic domain,
Contingent domain, Contingent latitude, Change.

The intrinsic incompatibility between connectivity and security in the
anarchistic System resulted in the production of increasing levels of free
energy in the form of tensions in the contingent domain. Consistent with the
demands of the second law of thermodynamics, the free energy (tensions)
was periodically put to work through systemic wars in the contingent domain
of the System, to implement upgraded orders that allowed for lower free
energy states in the System’s successive international orders. This process
enabled the collective fulfillment of basic requirements by uneven states
and their populations in the anarchistic System, and was a precondition
for their survival.
The second law of thermodynamics determined the dynamics and properties of the finite-time singularity dynamic accompanied by four accelerating cycles (1495-1945) that it produced. The finite-time singularity dynamic
set the stage for the dynamics that developed in the contingent domain.
The changes in the contingent domain were forced on it by the singularity
dynamic that was, itself, a product of the second law of thermodynamics.
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The deterministic domain (deterministic laws) also determined how much
latitude (‘contingent latitude’) was allowed for dynamics in the contingent
domain of the System
291 The models and theories of change that social scientists and historians
developed show fundamental shortcomings and are based on wrong and
incomplete assumptions.
Key words

Historical research, Methodology, Deterministic domain, Shortcomings, Change,
Interaction change, Rank order change, Change in constitutive units, Second law
of thermodynamics, Dedicated non-anarchistic hierarchies, Exogenous change,
Intrinsic dynamics.

Historians and social scientists have extensively studied events, developments and change in social systems, including in the international system.
However, their interpretations of events and the ‘causalities’ they identified
(constructed), did not take the (decisive) impacts of the ‘underlying’ deterministic domain into consideration. These historians and social scientists
were not aware of the existence of such a deterministic domain, let alone of
the application of deterministic laws to the System’s dynamics and developments. As a consequence, their research and interpretations are incomplete
and often misguided.
In this statement (but see also part V) I discuss a number of evident
shortcomings in interpretations and explanations.
Spruyt, for example, makes the following observations regarding change.
He distinguishes three levels of change in international relations: (1) interaction change, (2) rank order change, and (3) change in the constitutive units (66).
1 Interaction change
Spruyt explains that interaction change, the change of diplomatic practices,
is the most susceptible to individual decision-making. Such practices are
influenced by the presence of particular decision makers and by specific
strategic choices.
According to this study, interaction change, as far as it is as relevant as
Spruyt suggests, does not constitute a change mechanism. Interactions of
decision makers are determined and shaped by deterministic laws and interacting self-fulfilling prophecies ensure that the deterministic and contingent
domains are synchronized.
2 Rank order change
Spruyt’s second level of change concerns ‘shifts in the distribution of capabilities’. He observes, “This type of change occurs less frequently. Changes
in relative powers, occur, by some accounts, every century or century and a
half. Such changes might correspond with periodic cycles in the economy.”
I consider ‘shifts in the distribution of capabilities’ (Spruyt…) and Great
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Power status dynamics (more or less) synonym (closely related) phenomena.
This study shows that significant changes in the Great Power status hierarchy eventually came to a halt when the critical connectivity threshold
was reached in 1939, and the anarchistic System became highly stable as a
consequence.
Furthermore, contrary to what Spruyt argues, ‘centuries or centuries and
a half’ are not sensible ‘units’ of analysis for the dynamics and developments
in the System; the dynamics and development of the System are determined
and shaped by four accelerating cycles that accompany the finite-time singularity; a singularity in finite time is unavoidable because the accelerating
growth rate of free energy (tensions) in the System cannot be sustained, and
caused the anarchistic System’s collapse in 1939.
This study also shows that there is no correlation between economic
cycles (Kondratieff cycles), and the four accelerating cycles that made up
the finite-time singularity dynamic (1495-1945) (39).
3 Change in constitutive units
The third and final level of change that Spruyt introduces concerns unit
change. Unit change, for example, concerns the change from city-states to
empires, or from empires to feudal organizations, and occurs least often.
According to Spruyt, “When a particular type of unit comes to dominate
the international system, it transforms the deep structure of the system.”
This also is a misrepresentation. Units (states) and international orders
coevolved, and were (and still are) inseparably linked structures. ‘Unitchange’ is a long-term and continuous process that started the moment the
first humans decided to form collective structures, and is still unfolding.
Spruyt further argues, “My discussion (IP: regarding the process of unit
change) ends at about the time the Peace of Westphalia (1648) which formally acknowledged a system of sovereign states. This is not to say that the
process of eliminating alternatives to states had been completed by then.
But it did indicate that the variety in the types of units that existed in the
Late Middle Ages was gradually being reduced, until later only a system of
states remained.”
Although at that point in time (1648) the state-structure was adopted as
the formal and only legitimate unit-structure of the System, states continued
evolving, together with successive international orders. States constantly
improved their ability to mass-mobilize and produce and deploy increasing
amounts of destructive energy, changed their forms and sizes, and adopted
increasingly comprehensive collective organizational arrangements in international orders.
This study shows that the moment the anarchistic System became obsolete
and collapsed in 1939, its development (the development of the anarchistic
System) was ‘complete’; further improvements and modifications to state
structures and anarchistic international orders were not possible anymore.
The anarchistic System – so to say – had at that point exhausted all its options.
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As demanded by the second law of thermodynamics, clusters of states
in the core of the System (Europe) were forced to implement dedicated
non-anarchistic hierarchies in order to lower the energy state of the core
of the System.
In fact, state structures that were products and integral parts of the preceding anarchistic System (and singularity dynamic it produced) became
obsolete in certain regions in the core of the System, because of their high
connectivity; in response the System (consistent with the second law of
thermodynamics) implemented two dedicated non-anarchistic hierarchies
in these highly connected regions: The fate of the anarchistic System and
states was, and is, inseparably linked.
Spruyt further argues that: “a change in the constitutive units of the system
is only likely to occur after a broad exogenous change, or an environmental
shock.” This study shows that the changes the System experienced were
not the outcome of broad exogenous changes or environmental shocks, as
Spruyt suggests, but in all cases were the outcome of intrinsic/endogenous
dynamics of the System.
292 In the contingent domain of the System, besides the incentives of dominant
states to maintain ‘their’ privileged international orders a number of ‘factors’
contribute to the System’s metastability.
Key words

Metastability, Inertia, Privileges of dominant states.

Janssen et al. (61) argue that a number of factors contribute to the failure
of ancient societies to adapt to change. These factors also apply to the (contingent domain of the) anarchistic System, and include: (1) the tendency of
societies to stay committed to decisions, because of the (social) costs (reaching
consensus) invested in them, (2) the priority that is given to maintaining
social unanimity (coherence), (3) different risk perceptions, (4) short-term
thinking, (5) denial, (6) specific interests, (6) dysfunctional decision-making
processes, (7) unawareness (a lack of understanding of the workings of the
system these actors are an integral part of), (8) the perception that some
changes are still reversible in a later stage, and (9) the ‘structure’ of decision
making processes. These and other factors contribute to the ‘inertia’ of
societies: their unwillingness, unawareness and inability to react (timely)
to (required) changes and risks.
293 Connectivity growth determined – and still determines – the rate of change
(development) of the System.
Key words

Change, Rate of change, System, Singularity dynamic, Development, Connectivity.

Change – implementation of upgraded orders in the anarchistic System – was
(and still is) accomplished through systemic wars. Systemic wars are integral
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components of the first finite-time singularity dynamic that unfolded in the
System during the 1495-1945 period. The finite-time singularity dynamic
was accompanied by four accelerating cycles. The rate of change – development – of the System is determined by its connectivity growth: The rate
of change of the anarchistic System was accelerating during the 1495-1945
period. Population growth is the main driver of connectivity; population
size determines the System’s pace of life.
Because the population of the System was continuously growing during
the 1495-1945 period, there was no permanent equilibrium in the System.
This still now still is the case, during the unfolding of the second finite-time
singularity dynamic (1945-…).
The System was – and still is – a disequilibrium system, and must continuously find a (new) balance between order and disorder to maintain its
performance; the performance of the System concerns its ability fulfill the
basic requirements of growing populations (that are organized in states) in
the anarchistic System.
The changes (integration of the core, and expansion from the core to noncore) and the rate of change the first singularity dynamic accomplished,
ensured that the total population of the core of the System (Europe) could
grow from 83 million in 1495 to 544 million in 1945, and be sustained.

