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SOCIAL INTEGRATION AND EXPANSION (SIE)

294 The period 1495-1939 is a distinct phase in the long-term process of social
integration and expansion.
Key words

SIE, Distinct phase, Singularity dynamic, Path dependence, Cycles, Second law
of thermodynamics, Intrinsic incompatibility, Population growth, Connectivity,
Control parameter, Integration, Expansion.

In 1495 the long-term SIE process started a distinct new phase when a collection of a large number of loosely connected and divers units in Europe
became sufficiently connected to develop system-behavior: the multitude
of interactions between these units produced a very regular self-organized
macro-dynamic, that started an increasingly path dependent and locked-in
dynamic that ultimately resulted in a dual-phase transition (the fourth systemic war, the Second World war, 1939-1945): simultaneous implementation
of two dedicated non-anarchistic hierarchies in Europe (what had become
the core of the increasingly expanding System), and the first global international order at a global scale of the System.
The self-organized highly path dependent dynamic the System produced
during the period constitutes a finite-time singularity accompanied by four
accelerating cycles. Each cycle consists of a relatively stable period followed
by a systemic war. During each relatively stable period the anarchistic System
produced consistent with the demands of the second law of thermodynamics accelerating amounts of free energy, that were put to work by systemic
wars to implement upgraded orders that allowed for lower energy states of
the System. The energy (tensions) the System produced were a product of
the intrinsic incompatibility between (increasing) connectivity and security in anarchistic Systems; the anarchistic System produced free energy
(tensions) at an accelerated rate. Connectivity – the control parameter of
the anarchistic System – was itself continuously ‘powered’ by population
growth in the System. When the System reached the critical connectivity
threshold – the singularity in finite time related to the accelerating growth
rate of the connectivity of the System – the anarchistic System collapsed and
produced above mentioned phase transition. The ultimate collapse of the
System and resulting phase transition was preceded by three systemic wars
– upgrades of orders of the anarchistic System – that at that stage could be
still designed and implemented in the anarchistic System. During this distinct phase of social integration and expansion the large number of loosely
connected and divers units in (Europe) transformed through the finite-time
singularity dynamic accompanied by four accelerating cycles, in a highly
integrated system of a significant smaller number of highly standardized
states. This transformation process – concerning the units of the System
during the period 1495-1939 – went hand-in-hand with the simultaneous
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development of successive international orders, that reflected the increasing
interdependence and integration of units (states) in the System. The simultaneous transformation of units in the anarchistic System, and international
orders these units implemented through a series systemic wars, constitutes
a co-evolutionary process.
295 The singularity dynamic accompanied by four accelerating cycles that unfolded
during the 1495-1945 period was instrumental is producing a next level of SIE in
the System.
Key words

Singularity dynamic, Integration, Expansion, Core, Non-core, Dual-phase
transition, Second law of thermodynamics, SIE.

As a consequence of the intrinsic incompatibility between increasing connectivity and security in the anarchistic System, connectivity growth resulted
in the production of accelerated amounts of free energy (tensions) in the
System. In response to the increasing free energy (tensions) in the System,
and in compliance with the second law of thermodynamics, the System
periodically implemented upgraded orders through systemic wars, to allow
for a lower energy state of the System.
However, these orders only provided temporary respite. The accelerating
growth of free energy (tensions), also led to an acceleration in the frequency
of successive cycles. The moment the System reached in 1939 the critical
connectivity threshold, the anarchistic System produced infinite amounts
of free energy (tensions) and collapsed as a consequence; its collapse led to
a dual-phase transition.
The three systemic wars that preceded the phase transition produced
increasingly higher levels of order; the fourth systemic war (the Second
World War, 1939-1945) constituted the phase transition.
Through the dual-phase transition, the System implemented dedicated
hierarchies in Europe, the core of the System: A Western hierarchy controlled
by the United States and an Eastern hierarchy controlled by the Soviet Union.
Within respective hierarchies, anarchy and the production of free energy
were neutralized, ensuring (temporary) compliance of the System with the
second law of thermodynamics.
However, at the same time as the anarchistic System produced a finitetime singularity dynamic accompanied by four accelerating cycles (1495-1945)
that was instrumental in a process of integration in the core of the System
(Europe), the singularity dynamic also initiated a process of expansion of
Europe to the non-core. The expansion process also was a phased process that
was synchronized with the process of integration in the core of the System.
Both processes – integration of the core and expansion to the non-core –
coevolved and reinforced and shaped one another; both dynamics were the
result of the accelerating amounts of free energy (tensions) the System produced, and of the application of the second law of thermodynamics. At the
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same time as the core experienced a phase transition, the core (Europe) and
non-core of the System also merged, and a first global order was implemented
at a global scale of the System. The implementation of the first global order
constitutes the second component of the dual-phase transition.
The implementation of dedicated hierarchies in the core of the System
(Europe) and the implementation of a global international order were inseparably linked; one could not be implemented and effective without the other.
The outcome of this process can be considered a next phase in the longterm process of social integration and expansion (SIE); a process that started
millennia ago, and still is unfolding.
296 Implementation of dedicated hierarchies in the core of the System (Europe,
1939-1945) was the final step in a gradual process of ‘horizontal’ and ‘vertical
integration’, that was enabled and shaped by a finite-time singularity dynamic
accompanied by four accelerating cycles that unfolded during the 1495-1945
period in the anarchistic System.
Key words

Integration, Direction of integration, Horizontal, Vertical, Singularity dynamic,
Dedicated non-anarchistic hierarchies.

It is possible to distinguish between two directions of integration in the System: ‘horizontally’ - between states in the System - and ‘vertically’ between
states and successive international orders that defined their relationships,
and how states were supposed to (inter)act.
Horizontal integration typically increased during relatively stable periods following systemic wars; during relatively stable periods, states became
more connected and more interdependent as a consequence of their efforts
to fulfill their basic requirements as effectively and efficiently as possible.
Vertical integration was accomplished through increasingly comprehensive
organizational arrangements that were implemented during successive
systemic wars. These upgraded orders not only ensured that the power and
influence positions of dominant states was embedded in these upgraded
order, but also that the connectivity between states – their continuously
increasing interdependence – was taken into consideration.
This step-by-step process of horizontal and vertical integration was determined and shaped by the finite-time singularity dynamic accompanied by
four accelerating cycles that unfolded in the anarchistic System during the
1495-1945 period; this step-by-step process paved the way for the implementation of dedicated hierarchies in the core of the System during the fourth
systemic war (the Second World War, 1939-1945).
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297 To avoid self-destruction, SIE was the necessary direction of development of
populations and states in the System.
Key words

SIE, Upgraded orders, Second law of thermodynamics, Integration, Dual-phase
transition.

The finite-time singularity dynamic accompanied by four accelerating cycles
that unfolded during the 1495-1945 period, optimized the System’s performance
and evolvability. When the core of the System in 1939 reached the critical connectivity threshold and produced infinite levels of free energy (tensions) as a
consequence, all organizational possibilities to implement a viable upgraded
order in an anarchistic System were exhausted, and the intrinsic incompatibility between (increasing) connectivity and security could no longer be bridged.
In reaction to this condition, consistent with the second law of thermodynamics, the System produced a dual-phase transition (the fourth systemic
war, the Second World War, 1939-1945) that resulted in the 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 implementation of dedicated non-anarchistic hierarchies in the core
of the System and the simultaneous implementation of a global order, in
fact constitutes the implementation of a next level of social integration and
expansion (SIE) in the contingent domain of the System. This was the only
viable ‘choice’ for the System; it ensured compliance with the second law of
thermodynamics, and prevented collective self-destruction.
298 The finite-time singularity dynamic accompanied by four accelerating cycles
(1495-1945) and the next level of SIE in which it resulted, are self-organized
and unavoidable results of the urge of growing populations to survive, and of
deterministic laws, including the second law of thermodynamics, that apply to
the interactions states and their growing populations undertake to fulfill their 
basic requirements.
Key words

SIE, Basic requirements, Self-organization, urge to survive, Deterministic laws,
Second law of thermodynamics, Lower energy state.

During the 1495-1945 period, interactions between states (populations) to collectively fulfill their basic requirements intensified and accelerated as a consequence of growing populations and increasing connectivity of the System.
Because of the intrinsic incompatibility between (increasing) connectivity and security in anarchistic systems, connectivity growth resulted in
the accelerating production of free energy (in the form of tensions in the
contingent domain), to which the second law of thermodynamics applied.
The second law of thermodynamics demanded that the free energy (tensions) was periodically put to work, to implement upgraded orders that
allowed for lower energy states in the anarchistic System. Lower energy states
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(upgraded orders) provided the necessary structural stability to the anarchistic
System, to ensure the fulfilment of basic requirements of growing populations.
The upgraded orders that were implemented in the deterministic domain
allowed for increasingly comprehensive organizational arrangements (international orders) in the contingent domain of the System; these dynamics
also enabled ever-closer cooperation and integration between states.
Ultimately, the anarchistic System in 1939 reached the critical connectivity
threshold, produced infinite amounts of free energy (tensions) and collapsed
as a consequence. At that point the anarchistic System could no longer reconcile the intrinsic incompatibility between increasing connectivity and
security, by implementing an upgraded order in an anarchistic context. In
response, the second law of thermodynamics produced 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 a first global order at a
global scale of the System. These ‘upgrades’ allowed for a lower energy state
of the (now global) anarchistic System, necessary to further accommodate
the basic requirements of (growing) populations.
299 Through expansion and acquisition of political control over non-core territories,
European states improved their ability to fulfill their basic requirements and
enhanced their power and influence over rival states inside and outside the core
of the System.
Key words

Singularity dynamic, Core, Expansion.

During the unfolding of the finite-time singularity dynamic accompanied by
four accelerating cycles (1495-1945), European states expanded their power
and influence by acquiring and exploiting resources and markets outside
of Europe (the core of the System). In order to optimize the exploitation of
these resources, European states established increasing levels of political
control in these areas (colonies). The additional power and influence that
could be generated through expansion contributed to their power and
influence and to rivalries in Europe. The development and unfolding of the
finite-time singularity dynamic (1495-1945) became increasingly dependent
on resources acquired outside of Europe.
300 Shared realities are a prerequisite for social integration; war interactions
contribute to the creation of shared realities.
Key words

Reality, Reality creation, Reality sharing, War, Interacting self-fulfilling prophecies,
Survival, Population growth, Integration.

States and their populations create their ‘own’ realities through interacting
self-fulfilling prophecies. States and their populations base their (inter)
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actions on the realities they create and (as a consequence) perceive; realties
are also used as justifications.
The ‘realities’ of states and populations in the System are subjective in
nature and continuously (re)created through interactions; an objective reality,
independent of these interactions does not exist.
Realities – including the (international) orders states and their populations
share – are about interactive relationships. War is a form of interaction and
contributes to the creation of shared realities. The finite-time singularity
dynamic, accompanied by four accelerating cycles (1495-1945) consisted of
a series of wars, that followed a deterministic logic. During systemic wars,
states and their populations create (design) collective realities, that are then
embedded in upgraded orders; upgraded orders are ‘newly’ shared realties.
Through its path dependent nature, coevolution of states and successive
international orders, and the powerful-become-more-powerful effect, the
finite-time singularity created a series of increasingly shared and increasingly
converging realities. These converging realities paved the way – prepared
states in the core of the System – for the eventual implementation and acceptance of two dedicated non-anarchistic hierarchies in the core of the System
(Europe). These two dedicated non-anarchistic hierarchies were implemented
through the fourth systemic war (the Second World War, 1939-1945).
The fact that states and their populations became increasingly dependent on each other for their (mutual) survival, also forced states and their
populations to share and synchronize their realities. Population growth,
creating shared realities, integration and survival are inseparably linked
in anarchistic systems.
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Figure 120 In above figure states (social systems) are depicted as dynamical systems – ‘loops’ – that
continuously (must) assess their condition and environment, decide on interactions, take
action, and evaluate the effects of their interactions (feedback). The urge to survive and
the need to fulfill basic requirements provide a reference and constancy to these pro-
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cesses. Through interactions states create their ‘own’ realities. Increasing interdependency
make – ‘force’ – states to ‘integrate’ their realities, their (perceptions of their) basic requirements and the processes of assessment, decision, action and feedback. I distinguish four
phases: (I) interdependent interactions, (II) interactions based on ‘shared’ perceptions but
still independent interactions, (III) shared interactions (implying coordination of assessment, decisions, and feedback), and (IV) full integration (the next level of SIE).
Europe is (mainly) in phase III, but struggling to make the transition to phase IV.

301 Interactions create shared realities, and are a prerequisite for integration.
Key words

Interactions, Reality, War, Order, Integration.

The (re)creation and maintenance of order require shared realities; (re)
creation and maintenance of shared realities require constant interactions.
Order cannot be maintained without interactions and the input of energy.
Order in anarchistic systems cannot be created and maintained without war.
A prerequisite for implementing non-anarchistic orders is an (implicit)
awareness – an (implicit) shared reality – that collective survival requires
integration and cooperation.
The first three upgraded orders the anarchistic System produced through
the first finite-time singularity accompanied by four accelerating cycles (14951945), included increasingly comprehensive arrangements that underpinned
successive orders. Each order can be interpreted as a next level in mutual
awareness and shared reality.
302 Expansion of European states (outside Europe), led to a ‘core’ and a ‘non-core’ in
an increasingly globalizing System.
Key words

Core, Non-core, Expansion, Integration, 1941, Second law of thermodynamics,
Dual-phase transition.

Through a process of expansion of European states, Europe and territories
outside Europe developed, respectively, as the core and non-core of an increasingly global system. Expansion of European states led to the introduction of
European rivalries outside of Europe in the non-core of the System.
Increasingly, the political control structures European states implemented in
non-core territories, resembled states, that had to ensure that the non-core territories met the requirements of respective European states that controlled them.
Over time, the non-core developed from a collection of diverse and loosely
coupled units that were tightly coupled only with their respective European
colonizers, into an integrated global system. Over time, not only did the noncore become internally more connected and started developing increasingly
autonomous dynamics, but non-core states also increasingly connected to
core states other than their colonizers. By doing so, they diversified and
intensified their connectivity.
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In 1941, the (now) globally connected System experienced its first systemic
war at a global scale, that led to the implementation of the first global order,
which – together with the two dedicated non-anarchistic hierarchies that were
implemented in the core of the System – allowed for a lower global energy
state of the now global anarchistic System, consistent with the demands of
the second law of thermodynamics.
The simultaneous implementation of upgraded orders in the core and noncore of the (now global) System through a dual-phase transition (the fourth
systemic war, the Second World War, 1939-1945), in fact was the merging
of the core and non-core of the System, and marks its actual globalization.
303 During the unfolding of the finite-time singularity dynamic (1495-1945), the anarchistic System developed from a collection of diverse and loosely connected units
into a System of highly standardized and connected states that continuously improved their ability to produce, mobilize, and deploy destructive power.
Key words

Singularity dynamic, Standardization, States, Second law of thermodynamics,
Robust, Fragile, Destructive energy.

Tilly observes that around 1490, alternative opportunities regarding the
direction of development of what would become the anarchistic System
were foreclosed and Europeans “set off decisively toward the creation of a
system consisting almost entirely of relatively autonomous national states”
(70). But, Tilly explains, “states, on the other hand, diminished in number and
increased in area: over the next four centuries, many war settlements and
a few deliberate federations drastically reduced the number of European
states. During the nineteenth century, the number stabilized.”
How the number of unit states decreased over time depends, as Tilly puts
it, “on contestable decisions bearing on the very nature of the eras of states.”
Tilly observes that around 1490 “no plausible set of definitions yields fewer
than 80 distinct units or more than 500.”
Despite the difficulty of accurately defining units, it was obvious that
“Europe was beginning to consolidate into territorially distinct states organized around permanent military establishments, and military superiority
was starting to give the larger states better changes of survival… Over the
next four centuries, many war settlements and a few deliberate federations
drastically reduced the number of European states. During the nineteenth
century, the number stabilized.” Size matters in an anarchistic system.
“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.”
This study shows that, in fact, the dynamics in the ‘type’, number, and
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size of units (states) that Tilly describes were determined and shaped by
the unfolding of the finite-time singularity dynamic accompanied by four
accelerating cycles (1495-1945). Growing populations of states, in combination
with laws that applied to their interactions, led to the accelerated growth of
free energy (tensions) in the anarchistic System. These accelerating levels of
free energy had to be put to work by the System at accelerating frequencies
to meet the demands of the second law of thermodynamics.
Because the ability of states to collectively fulfill their basic requirements
was largely determined by the outcome of systemic wars, states continuously
improved their ability to produce, mobilize, and deploy destructive energy;
by doing so they ensured the development and unfolding of the finite-time
singularity dynamic.
The demands of the self-organized singularity dynamic and the urge of
populations and states for survival, contributed to the consolidation of units,
their resizing, and increasing war fighting capabilities; these properties are
closely related.
The development of the anarchistic System, from a collection of divers
and loosely connected units (1495), to a highly integrated system of about 25
highly standardized states (1939), Tilly describes from a contingent perspective, but was in fact a ‘product’ of the second law of thermodynamics, achieved
through the highly deterministic finite-time singularity that unfolded in the
anarchistic System during the period 1495-1939.
As I explained, during the unfolding of the finite-time singularity dynamic,
the anarchistic System became increasingly robust, and fragile; while successive
relatively stable periods (international orders), became increasingly structurally
stable. The increasing structural stability of successive international periods,
is closely related to the increasing permanence of the Great Power status
hierarchy, and the crystallization of states (the territories they controlled) in
fractal structures. These fractal structures contributed (as far as possible), to
a minimization of tension-production during relatively stable periods, and to
the optimized deployment of destructive energy during systemic wars.
304 During the unfolding of the finite-time singularity dynamic accompanied by four 
accelerating cycles (1495-1945), the anarchistic System continuously optimized
its performance and evolvability to ensure the collective fulfillment of basic
requirements of growing populations of states.
Key words

Singularity dynamic, Basic requirements, Performance, Evolvability, Permanence,
Great Power status dynamics, Fractal structures, Size-distribution of states.

During the unfolding of the finite-time singularity dynamic the anarchistic
System continuously optimized its performance and evolvability, ‘pushed’ by
the need to fulfill the basic requirements of growing populations of states and
by the laws that applied to their interactions. Performance of the anarchistic
System refers to its ability to fulfill the basic requirements of uneven states in
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the anarchistic System, and concerns relatively stable periods (international
orders), while 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.
The finite-time singularity dynamic accompanied by four accelerating
cycles, a ‘product’ of the second law of thermodynamics, ensured that the
performance and evolvability of the anarchistic System were balanced.
During the process of consolidation of unit (states), the structural stability of successive relatively stable periods (international orders) continuously
increased. During the unfolding of the finite-time singularity dynamic, two further properties of the System were also indicative of its continuous optimization,
and increase in structural stability: (1) the increasing permanence of the Great Power
status hierarchy: Great Power status dynamics in the System decreased linearly
and came to a halt during the fourth international order (1918-1939), implying
that the Great Power status hierarchy had achieved permanence, and (2) the
crystallization of states in fractal structures that ensured that the production of
free energy (tensions) during relatively stable periods was minimized, and the
distribution of destructive energy by states during systemic wars was optimized.
305 The moment the System (in 1939) produced a dual-phase transition through the
fourth systemic war (the Second World War, 1939-1945), the core of the System
(Europe) was significantly more (internally) connected, than the non-core of the
System. In response, and consistent with the second law of thermodynamics, the
System simultaneously implemented two upgraded orders: (1) two dedicated
non-anarchistic hierarchies in the core of the System, and (2) a first global order at
a global scale of the anarchistic System. Both orders were complementary, and ensured a lower energy state of the (now global) System.
Key words

Fourth systemic war, Core, Non-core, Second law of thermodynamics, Dedicated
non-anarchistic hierarchies, First global order.

During the unfolding of the finite-time singularity dynamic accompanied by
four accelerating cycles (1495-1945), states in the core of the System (Europe),
expanded their power and influence outside the core and to that end established state-like structures in the non-core, to ensure political control over,
and efficient exploitation of non-core territories.
The core and non-core developed at different speeds, had different levels of
connectedness, and therefore produced different levels of free energy (tensions).
Consistent with the requirements of the second law of thermodynamics,
during the fourth systemic war (the Second World War, 1939-1945) the global
System simultaneously implemented two upgraded orders in the System,
respectively in the core, and at a global scale of the System (encompassing
the core and non-core). The global order that was implemented at a global
scale of the System (the United Nations) was based on less comprehensive
organizational arrangements, than the arrangements of the two dedicated
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non-anarchistic hierarchies that were implemented in the core of the System
(Europe); the connectivity of a (sub)system determines the required level of
(sub)order. The demands of the second law of thermodynamics could be met
with a lower level of order in the non-core than in the core of the System.
Lynchpin-model < 1939: ‘Inside/out’

NON CORE

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

CORE

EUROPE

Figure 121 In this figure the linking of core and non-core is shown before the collapse of the System
in 1939. Core-states controlled (most of) the non-core territories through colonies they
had acquired.

Lynchpin-model 1945-1989: ‘Outside/in’

USA

EUROPE

Main characteristics:

SU

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

Figure 122 In this figure the linking of the ‘European order’ - consisting of two dedicated non-anarchistic hierarchies, respectively controlled by the United States (the Western hierarchy) and the
Soviet Union (the Eastern hierarchy) - to the first global order is shown. Both hierarchies
(the European order) were integral parts of the first global order; core and non-core had
merged through the fourth systemic war (the Second World War, 1939-1945).
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Lynchpin-model > 1989: ‘No linking’

NON CORE

CORE

EUROPE

Main characteristics:

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

Figure 123 In this figure the System is shown after the collapse of the Eastern hierarchy, and the
‘abolition’ of the lynchpin model (1945-1989). European states and the European Union
are stuck-in-the-middle, and are ‘on drift’.
306 The expansion of the core of the System started with an extension of European
structures and dynamics to the non-core of the system, and ultimately resulted
in the implementation of an integrated global order.
Key words

Expansion, Integration, Core, Non-core, Singularity dynamic, Connectivity,
Fusion, SIE.

During the unfolding of the finite-time singularity accompanied by four
accelerating cycles (1495-1945), initially European states controlled and
shaped the expansion of the core of the System to the non-core. In order to
ensure and improve their ability to fulfill their basic requirements, European
states expanded to the non-core, by politically controlling and economically
exploiting non-core territories. Expansion contributed to the ability of states
to produce, mobilize, and deploy destructive energy, as demanded by the
singularity dynamic.
However, expansion to the non-core also led to the ‘export’ of European
rivalries to the non-core, and contributed to the perceived need of European
states to implement state-like structures outside the core. These structures
were responsible of political control and economic exploitation of non-core
territories.
Rivalries between European states outside the core also contributed to
tensions in the core itself. The interactions between the core and non-core
intensified over time. Non-core state-like structures also developed their own
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interests and autonomous interactions with other non-core states. Some
non-core states became increasingly autonomic and, to better ensure the
fulfillment of the basic requirements of their ‘own’ populations, resisted the
demands of their colonizers. In some cases, this led to the independence of
non-core states. The independence of the United States (1776) is the most
notable example of such a process.
It turned out to be just a matter of time before independent non-core
states acquired Great Power status. Because of the continuously growing
connectivity and interdependence of what would become a global system,
the System outside the core also autonomously generated its own rivalries,
tensions, and war dynamics; the difference (in structures and dynamics)
between core and non-core progressively faded.
What started as an extension of the European System, powered by the
finite-time singularity dynamic that developed and unfolded in Europe
during the 1495-1945 period, the core and non-core of the System eventually
merged through the fourth systemic war, (the Second World War, 1939-1945).
The fusion of core and non-core was embedded in the (now global) System,
through the implementation of the first global order (the United Nations),
of which the dedicated non-anarchistic hierarchies that were implemented
in Europe were integral components.
Below figures show how the core of the system (Europe) expanded, how
Europe was increasingly enveloped by autonomous dynamics of the non-core,
and how Europe eventually became embedded in and became an integral
part of the global order that was established, in compliance with the second
law of thermodynamics.
Phase 0, < 1495: Pre-System
~ Before 1495 the ‘system’ - including its core
- was insufficiently connected to develop
coherent system-behavior
~ The ‘system’ reached the percolation
threshold in 1495
~ In 1495, ‘Europe’ (the core of the System)
consisted of 200-300 diverse and loosely
connected ‘units’
~ In 1495, the population size of the core of
the System was circa 83 million

Figure 124 Phase ‘0’ SIE.
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Phase I, Start 1495: Core-formation and integration
~ Starting in 1495 a finite-time singularity
dynamic accompanied by four accelerating
cycles (1495-1945) unfolded in the System
~ The System became critical for the first time
in 1618
~ By means of systemic wars free energy
(tensions) was put to work to implement
upgraded orders
~ Population growth powered the finite-time
singularity dynamic, and vice versa
~ The number of units in the System decreased,
and (increasingly) crystallize in fractal
structures

Figure 125 Phase I SIE.

Phase II, 1812 > Core expansion and exploitation
~ Core states acquire political control over
non-core territories to expand their power
and to exploit these territories
~ In 1812 the first Great Power war with an
non-core state takes place outside the
core (the ‘War of 1812’, nr. 88) (The ‘War of
the American Revolution’ (nr. 81) does not
qualify as such, and must be considered an
exception)

Figure 126 Phase II SIE.

471 |



CHAPTER 18

STATEMENT 306

Phase III, 1914/1917: Non-core involvement
in core-affairs
~ Non-core states increasingly interact,
without (direct) core-involvement
~ Non-core states acquire Great Power
status: the United States in 1898, Japan in
1905 (until 1945)
~ The United States gets directly involved in
the third systemic war (the First World
War, 1914-1918), in the core of the System

Figure 127 Phase III SIE.

Phase IV, 1931: Autonomous non-core
Great Power war
~ The ‘Manchurian war’ (nr. 109, start 1931)
is the first ‘autonomous’ non-core Great
Power War (involving Japan and China)
~ The core (Europe) has become ‘absolute’
robust, and structurally stable
~ In 1939, Europe consisted of 25-30 highly
standardized states
~ In 1939, the population size of the core of
the System was circa 544 million

Figure 128 Phase IV SIE.
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Phase V, 1941: Globalization of the System and
merging of core and non-core
~ In 1939, the core of the System (Europe) reached
the critical connectivity threshold, collapsed,
became critical and produced a systemic war.
~ In 1941 issue and war clusters of the core and
non-core connected: the System became critical
at a global scale.
~ By means of the fourth systemic war (the Second
World War, 1939-1945) core and non-core merged.
~ The fourth systemic war constituted a dual-phase
transition that resulted in the simultaneous
implementation of two dedicated hierarchies in the
core of the System, and a first global order at a
global scale.
~ The distinction between core and non-core had
lost its meaning.

Figure 129 Phase V SIE.

307 Integration and expansion of the System were closely related coevolutionary
dynamics.
Key words

Intrinsic incompatibility, Connectivity, Security, Anarchy, Second law of
thermodynamics, Free energy, Lower energy state, Survival, Acceleration,
Oscillation, Critical connectivity threshold, Dual-phase transition, Core, Non-core,
1939, 1941, Criticality, Fourth systemic war, Dual-phase transition, Dedicated nonanarchistic hierarchies, First global order, Integration, Expansion, SIE.

As a consequence of the intrinsic incompatibility between (increasing)
connectivity and security in anarchistic systems, the System produced
free energy (tensions). The second law of thermodynamics applies to the
free energy that is produced by the anarchistic System. In accordance
with the second law of thermodynamics, the free energy (tensions) in the
System was periodically put to work (through systemic wars) to implement
upgraded orders that allowed for lower energy states in the System. Lower
energy states in the System (lower tension levels) were required to ensure
that states and their populations in the anarchistic System could fulfill their
basic requirements and survive.
Application of the second law of thermodynamics, in combination with
a number of other deterministic laws and mechanisms that applied, the
anarchistic System during the 1495-1945 period, produced a finite-time singularity dynamic accompanied by four accelerating cycles. The four cycles
– oscillations – are a consequence of delayed responses of the System to the
increasing disorder that developed during the life span of relatively stable
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periods; the acceleration of the cycles can be attributed to the accelerating
amounts of free energy the anarchistic System produced.
In 1939 the anarchistic System reached the critical connectivity threshold
(the singularity in finite time), produced infinite amounts of free energy
(tensions), and collapsed as a consequence. It was no longer possible to
implement an upgraded order in the anarchistic System, that allowed for a
lower energy state of the System. In response, and consistent with the second law of thermodynamics, the System produced a dual-phase transition
through the fourth systemic war (the Second World War, 1939-1945). 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 order at a global scale of the System. These orders satisfied
the demands of the second law of thermodynamics.
The synchronized phase transitions in Europe and at a global level
accomplished by the fourth systemic (first global) war were the outcome
of the finite-time singularity dynamic, accompanied by four cycles that
unfolded during the 1495-1945 period. During the unfolding of the finite-time
singularity dynamic, developments inside and outside the core (Europe)
were closely related.
Whereas in the core of the anarchistic System (Europe) orders were periodically upgraded through systemic wars (consistent with the demands of
the second law of thermodynamics), states making up the core at the same
time expanded their political control and exploitation of non-core territories. Integration and expansion of the core were coevolving processes, both
powered by the finite-time singularity dynamic which was accompanied by
four accelerating cycles (1495-1945).
The core of the System produced accelerating – and in 1939 infinite –
amounts of free energy (tensions).
In the core, this energy was put to work by four systemic wars to implement increasing levels of order. Outside the core, free energy was put to
work to increase the connectivity of the still loosely connected system. The
structures and connections that were formed outside the core of the System
initially constituted extensions of the core of the System. The increasing
political control of European states over non-core territories is indicative
of this phenomenon. “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”, as Tilly observes (70).
To enhance – effectuate – political control over non-core territories,
European states implemented state-like structures in those territories, that
increasingly resembled ‘states’, that also generated their own (state-like)
internal and external dynamics.
In a number of cases these states structures disconnected from their
European ‘controller’, and further developed autonomous dynamics and
interests. The United States (1776) is the preeminent example.
Initially the tensions outside the core originated in the core of the System,
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and were ‘exclusively’ fed by the finite-time singularity dynamic in the core.
At a later stage, however, the increasingly connected system outside Europe
(in the non-core) also developed its own issues and tensions, that contributed
to the total level of free energy and tensions in the increasingly global System.
In 1939, when the core of the anarchistic System reached the critical
connectivity threshold, the core produced infinite amounts of free energy
(tensions), implying that in Europe, the System (theoretically) produced
systemic wars at an infinite frequency and with infinite severities. Because
of the by then already highly-connected and integrated nature of the increasingly global system, the infinite amounts of free energy produced in the core
(Europe) also affected issues and tensions (and dynamics) outside the core.
There was, so to say, an overflow of tensions, from core to non-core.
The sequence and impact of events during the fourth systemic war (The
Second World War, 1939-1945) show that the System by then had reached
a global percolation condition, a vulnerable issue cluster that spanned the
global system.
Japan’s attack on Pearl Harbor (December 1941) pushed the System from
European to global criticality, and escalated a systemic war in Europe to a
global level. Germany was instrumental in this unavoidable (up)scaling.
Japan’s attack on the United States at Pearl Harbor (7 December 1941)
triggered a declaration of war by Germany on the United States (11 December
1941), a trigger for the United States to actively engage in both theatres of war
(Europe and Asia), that until then had evolved more or less independently.
Given the connectedness, and imminent criticality of the global System, such
a trigger – that would activate a globally percolated vulnerable cluster – was
only a matter of time.
This cascade of events connected and activated both clusters (core and
non-core), resulting in a globally connected System and a systemic war with
a global reach. Globalization of the System – and a first world war – was
now a fact.
The fact that the System was critical at a global level, implied that the
upgraded order(s) that had to be designed and implemented (through the
now global fourth systemic war), had to encompass the (now) global System,
to be able to meet the requirements of the second law of thermodynamics.
The fact that the core of the System (Europe) was significantly more
connected, and already had a significant level of order (the outcome of three
preceding systemic wars, that only concerned Europe), contrary to the noncore which still lacked a coherent order, meant that two complimentary
orders had to be implemented simultaneously, that addressed the specific
(connectivity) conditions of the core and non-core.
The fourth systemic war (the Second World War, 1939-1945) produced,
what I qualify as a dual-phase transition; through the fourth systemic war,
simultaneously two dedicated non-anarchistic hierarchies were implemented
in the core of the System (Europe), and a first global order (than included
both hierarchies) at a global scale of the (now global) anarchistic System.

475 |



CHAPTER 18

STATEMENT 308

The European order and the global order that were implemented through
the fourth systemic war were complementary; the global order could not
have been established and effective if the tensions in the core were not
neutralized. The opposite is also the case: The European order could not
have been established and effective if tensions outside the core were not
sufficiently lowered. The upgraded order in the core could only function if
both internal and external tensions were sufficiently neutralized.
If the now globalized system lacked a certain order that allowed for a
lower energy state at a global level, tensions produced outside of Europe
would have affected the functioning of the upgraded order in the core;
extensive connections still existed between European states and non-core
states (especially their colonial territories).
The second law of thermodynamics solved this ‘dilemma’ by simultaneously implementing two complementary and integrated orders in respectively
Europe (the core of the System) and at a global level of the anarchistic System.
The simultaneous process of integration and expansion shaped by a
highly deterministic finite-time singularity dynamic accompanied by four
accelerating cycles, that unfolded in the System during the 1495-1945 period,
in fact constitutes a next level of SIE. Through the dual-phase transition, the
core and non-core merged, and this distinction lost most of its meaning.
308 Because the System had reached the connectivity threshold at a global scale, and
became critical for the first time at a global scale in December 1941, in order to
meet the requirements of the second law of thermodynamics, a next upgraded
order (also) had to be implemented at a global scale of System.
Key words

Connectivity threshold, Criticality, Second law of thermodynamics, Core, Non-core.

The unfolding of the finite-time singularity dynamic accompanied by four
accelerating cycles during the 1495-1945 period led to the implementation
of three successive upgraded orders in the core of the System (Europe), but
also contributed to the ‘accompanying’ expansion of Europe states to noncore territories, in their efforts to maximize the fulfillment of their basic
requirements and their power and influence (in- and increasingly outside
Europe). Eventually, the non-core developed similar structures and dynamics
as the core (Europe). Initially these dynamics were extensions of the rivalries
and dynamics in the core of the System, between European states, however,
it was just a matter of time before the non-core started to develop autonomous rivalries, tensions and dynamics that further contributed to the
connectivity of the ‘system’ at a global scale.
In 1939, the core of the system (Europe) became critical and produced a
systemic war (1939-1945). In 1941, criticality of the System was scaled up to
a global level as a consequence of the combined effects of the autonomous
rivalries and dynamics in the non-core and the critical condition of the core.
Because of its now global scale, the energy state of the System could not
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be reduced any longer by only upgrading the European order; the second
law of thermodynamics demanded the simultaneous and synchronized
implementation of a global order and an upgraded order in the core of the
System. The levels of both orders had to meet the specific requirements of
the part of the System with which they were concerned.
309 Integration of the core of the System (Europe), expansion of core states to noncore-territories, the development of autonomous non-core dynamics, and the
eventual merging of core and non-core through the fourth systemic war (the
Second World War, 1939-1945), were closely related phenomena. Both processes
– integration and expansion – accelerated with the same rate.
Key words

Core, Non-core, Integration, Expansion, Linkage, First global order, Dedicated nonanarchistic hierarchies, Phases of expansion.

The finite-time singularity dynamic accompanied by four accelerating cycles
(1495-1945) was a European dynamic; European rivalries powered it, despite
some non-European involvement in European affairs starting in 1914. Integration of the European core, the simultaneous expansion to the non-core,
and the ultimate merging of core and non-core in an integrated System
with a global scale, went hand in hand. The ultimate merging of core and
non-core was accomplished through the fourth systemic war (the Second
World War, 1939-1945), when 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. Both orders were complementary and inseparably linked; the linkage of both orders was accomplished
through the United States and the Soviet Union, two ‘superpowers’ with
global reach, that also had acquired control over the dedicated non-anarchistic hierarchies that were implemented in Europe (respectively over the
Western and Eastern hierarchy).
Regarding the expansion of the core it is possible to distinguish five
phases, as specified in the table below:
Five phases of expansion from a European to a global System

Phase

Timing

(I) Core formation and Starting 1495
integration: Initially
(1495-1812): ‘Internal
core dynamics only’

Characteristics

Triggers

During the period 14951812 all Great Power war
dynamics still take place
within Europe, the core of
the System.

During the period 1495-1812; internal core dynamics only.
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Five phases of expansion from a European to a global System

(II) Core expansion:
‘Power projection
outside Europe’

Starting 1812

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

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

Starting 1914

Non-European Great
The United States’ and Japan’s involPowers become involved in vement in the First World War
European war dynamics.
(1914-1918) mark the beginning of
this phase.

(IV) Non-European
Starting 1931
powers autonomously
produce their own war
dynamics

Non-European Great
The Manchurian War (109, involving
Powers initiate their own
Japan and China) marks the beginGreat Power wars outside of ning of this phase.
Europe, without the direct
involvement of European
Great Powers.

(V) Globalization of the Starting 1941
System and merging of
core and non-core

War dynamics become
Japan attacks the United States
connected on a global scale. (Pearl Harbor, 1941), and Germany
(ally of Japan), declares war on
the United States, connecting war
clusters in Europe and Asia.

Table 102 This table shows the five expansion-phases of the System that can be determined during
the unfolding of the finite-time singularity dynamic (1495-1945).

310 The process of expansion accelerated during the unfolding of the finite-time
singularity dynamic accompanied by four accelerating cycles (1495-1945).
Key words

Expansion, Acceleration, Singularity dynamic, Globalization point.

A closer look at the start dates of the respective expansion phases shows
that the process of expansion accelerated over time. The finite-time singularity dynamic powered not only European integration, but also the global
expansion of the System.
The figure below shows when distinct new phases started in the process
of expansion of the core (Europe). The data shows that new phases started
at an accelerating pace, until the System eventually in 1941 reached the
‘globalization point’, and globalization of the System (from a security and
war dynamics perspective) was a fact.
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Accelerating expansion of the System (1495-1941)

Phase

Start date

Time to globalization (1941 - start date)

(I) Core formation and integration

1495

446

(II) Core expansion

1812

129

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

1914

27

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

1931

10

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

1941

0

LOG Duration in years

Table 103 This table shows the accelerating expansion of the System (1495-1941).

Figure 130
This figure shows accelerating shortening of
the life span of successive phases.

Accelerating expansion

1000

100

10

1

0

1

2

3

4

5

Expansion phase

311 The process of integration of the core of the System (Europe), and its expansion
to a global scale (1941) accelerated at the same rate; the finite-time singularity
dynamic accompanied by four accelerating cycles (1495-1945) ‘powered’ the
closely related processes of integration and expansion.
Key words

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

Analysis of the development and acceleration of the life spans of successive
cycles and expansion phases, respectively concerning the integration of the
core of the System (Europe) and the core’s (Europe’s) outward expansion
to the non-core, show that both processes accelerated with the same rate.
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Cycles and phases related to the process of integration and
expansion (SIE) of the anarchistic System (1495-1945)

Integration T(c) = 1939

Expansion T(c) = 1941

Cycle/Phase

Start T

T(c) - T

Start T

T(c) - T

1

1495

444

1495

446

2

1648

291

1812

129

3

1815

124

1914

27

4

1918

21

1931

10

LOG duration cycles and phases

Table 104 In this table I show how I determined the duration of successive (integration) cycles and
expansion phases. The critical time (T(c)) for the process of integration is the timing of
the anarchistic System’s collapse in 1939; The critical time for the process of expansion is
1941, when the System ‘globalized’ through the global linkage of war and issue clusters.

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

1000

100

10

1

0

Figure 131
This figure shows the acceleration of the
processes of integration (blue) and expansion
(orange) in the anarchistic System. The data
points related to the process of integration
(blue) depict the life-spans of successive cycles
(that can be considered ‘phases of integration’
in the core). The data points related to the process of expansion (orange) depict the duration
of the four phases that can be distinguished
in the process of expansion of the core to the
non-core. The figure shows that both processes
accelerated at about the same rate. It not only
confirms the close relationship between both
processes, and was to be expected given the
1
2
3
4
5
fact that both processes originated in the core
Cycles/phases
of the System (Europe), and that the pace of
these processes is determined by the level of connectivity of the core, itself a function of
its population size. Population growth, in other words, set the pace for integration, as well
as expansion in the System. The correlation coefficient of the series is 0,92.

The synchronized acceleration of both processes was to be expected, given the
fact that both processes are ‘products’ - dynamics - of the ‘same’ finite-time
singularity dynamic accompanied by four accelerating cycles that unfolded
during the 1495-1945 period.
Connectivity (growth) of the System was (and still is) the driver (control
parameter) of the anarchistic System, that determined its pace of life, including the processes of integration and expansion.
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312 The fraction of expansion wars during successive cycles of the first finite-time
singularity dynamic (1495-1945) increased exponentially.
Key words

Singularity dynamic, Cycles, Expansion, Expansion wars, Fraction of expansion wars.

During successive cycles of the first finite-time singularity dynamic (14951945) the System produced respectively 45 - 34 - 21 - 6 non-systemic wars
(total 106). Respectively 0 - 1 - 4 - 4 of these wars qualify as expansion wars.
During successive cycles of the first finite-time singularity dynamic, the
fraction of expansion wars increased exponentially.
The correlation coefficient of the number of wars during successive
cycles, and the fraction of expansion wars is - 0,93.
Proportion of expansion wars (1495-1945)

Cycle

Non-systemic wars (total) Expansion wars Proportion (Expansion wars)

1

45

0

0.000

3

21

4

0.190

2

34

4

1

6

4

0.029
0.667

Proporetion of expansion wars (of total)

Table 105 This table shows the proportion of expansions wars during successive cycles of the first
singularity dynamic (1495-1945).
Figure 132
This figure shows the exponential growth of
the proportion of expansion wars during successive cycles of the first finite-time singularity
dynamic (1495-1945).

Exponential growth of the proportion of
expansion wars (1495-1945)

0.7

y = 0.0068e 1.5604 x R 2 = 0.99

0.6
0.5
0.4
0.3
0.2
0.1
0

0

1

2

3

4

5
Cycle

I argue that the growth rate of the fraction of expansion wars is related to the
increasing robustness of successive cycles of the first finite-time singularity
dynamic, and the accelerating expansion of the System. I assume that the
increasing connectivity (population growth) of the System is the ‘driver’ of
these dynamics.
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313 Population growth, integration and expansion of the core of the System were
mutually reinforcing processes, shaped by the finite-time singularity dynamic
accompanied by four accelerating cycles that unfolded in the System during the
1495-1945 period.
Key words

Population growth, Integration, Expansion, Core, Non-core, Cycles, Acceleration,
SIE, Reinforcing dynamics.

The 1495-1945 period is a distinct phase in a long-term and still unfolding
process of social integration and expansion (SIE) of humanity and social
systems, that started when the first humans chose to cooperate and form
tribes to improve their ability to fulfill basic requirements and enhance
their survival changes.
During the 1495-1945 period, interactions between ‘groups’ of humans
and later states, produced a self-organized finite-time singularity dynamic
accompanied by four accelerating cycles, that eventually resulted in a dualphase transition (through the fourth systemic war, the Second World War,
1939-1945) that led to the simultaneous implementation of two dedicated
non-anarchistic hierarchies in the core of the System (Europe), and a first
global order at a global scale of the System.
The self-organized finite-time singularity dynamic ‘emerged’ from (1) the
‘collective’ urge to survive of growing populations that (increasingly) organized in ‘clusters’ (states), (2) the free energy (tensions) that was produced (as
a byproduct) of the interactions between states in the anarchistic System,
and (3) a number of laws (including the second law of thermodynamics)
that applied to the free energy that was produced and to their interactions.
The finite-time singularity dynamic accompanied by four accelerating
cycles (1495-1945) balanced the performance and evolvability of the anarchistic System; by periodically producing upgraded orders that allowed for
lower energy states in the System.
The finite-time singularity dynamic ensured that growing populations
of states – population growth – could be accommodated in the anarchistic
System, by ensuring that their basic requirements could be ‘collectively’
fulfilled. At the same time as the singularity dynamic fulfilled this function,
population growth ensured the further development and unfolding of the
finite-time singularity, by ensuring that accelerating levels of free energy
were produced, and could be put to work to (in time) upgrade the order of
the anarchistic System.
The finite-time singularity dynamic resulted in the integration of states
in Europe, because the second law of thermodynamics demanded increasing
levels of order to allow for lower functional energy states in the System. It
also led to the expansion of the core of the System (Europe) to the non-core,
in continuous efforts by European states to improve their ability to fulfill
their basic requirements and to increase their power and influence. Integration and expansion, both powered by the singularity dynamic, and the
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incompatibility between connectivity and anarchy, were complementary,
mutually-reinforcing dynamics.
The increasing levels of order that were implemented during the unfolding
of the finite-time singularity dynamic, not only accommodated population
growth, and resulted in the forming and integration of states in Europe, but
also resulted in a process of expansion of the core of the System (Europe) to
the non-core, in continuous efforts of European states to improve their ability
to fulfill their basic requirements, and increase their power and influence.
Population growth, integration and expansion – powered by the singularity
dynamic, and the increasing incompatibility between (increasing) connectivity and anarchy – were complementary mutually reinforcing dynamics.
314 The upgraded orders that were implemented through the fourth systemic war
(the Second World War, 1939-1945), respectively in Europe and at a global scale
of the System, complemented each other: compliance with the requirements of
the second law of thermodynamics required ‘synchronized’ implementation.
Key words

Forth systemic war, Globalization point, 1941, Synchronization, Upgraded
orders, Linkage.

In December 1941, issue and war clusters that had developed in Europe and
Asia merged and led to an extension of the critical condition from the core
of the System (Europe) to a global scale. At that point, the core and the noncore of the System merged into a global System.
To allow for a lower energy states in the (now) global System, and to
ensure compliance with the second law of thermodynamics, two upgraded
orders had to be implemented simultaneously in Europe (until then the core
of the System), and at a global scale of the System. Two different – but complimentary – orders were required because of the difference in connectivity
in Europe and at a global scale of the System. A single viable order could
not be designed and implemented that could simultaneously and effectively
‘address’ the two fundamentally different levels of connectivity, and amounts
of free energy (tensions) that were produced as a consequence.
Europe (the erstwhile core) required the implementation of dedicated
non-anarchistic hierarchies to reduce the free energy (tensions) it produced
given its high connectivity, while at a global level the implementation of such
a high level of order was not necessary and not feasible. The second law of
thermodynamics ensured the implementation of a customized solution:
dedicated non-anarchistic hierarchies in Europe, and a less comprehensive
order at a global scale of the anarchistic System.
The required ‘linkage’ - coordination - between orders was ensured by the
dominant roles the United States and the Soviet Union played in both orders.
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315 The fourth systemic war (the Second World War, 1939-1945) marks the actual
globalization of the System.
Key words

Singularity dynamic, Fourth systemic war, Dual-phase transition, Merging,
Dedicated non-anarchistic hierarchies.

The finite-time singularity dynamic accompanied by four accelerating cycles
(1495-1945) consisted of two closely related and interacting dynamics: the
integration of the core of the System and its simultaneous expansion to
non-core territories; eventually core and non-core merged.
The merging of the core and non-core of the System was accomplished
– implemented – through a dual-phase transition in which the fourth systemic
war (the Second World War, 1914-1945) was instrumental. The dual-phase
transition resulted in the simultaneous implementation of (1) two dedicated
non-anarchistic hierarchies in the core of the System, that later merged into
one when the Eastern hierarchy collapsed in 1989, and (2) the first global
order at a global scale, that also encompassed the two dedicated hierarchies
that were implemented in its core.
Through the fourth systemic war the core and non-core of the System
merged, a process that marks the actual globalization of the System.
Figure 22, derived from Levy’s dataset, shows how the complementary integration and expansion processes – both components of the finite-time singularity dynamic accompanied by four accelerating cycles (1495-1945) – unfolded.
Symptoms of these dynamics were also noticed by Tilly, but because the
deterministic domain was not yet identified could not fully be made sense
of (70). Tilly observed, “The cracks in World War I’s settlements, indeed,
forecast the fissures that opened up at the end of World War II. By that
time the world-wide reach of the formerly European state system, and the
emergence of such geographically and politically eccentric powers as Japan
and the United States put great stress on a set of relations that had worked
more or less well for four centuries.”
316 Preceding the dual-phase transition the System experienced through the fourth
systemic war (the Second World War, 1939-1945), European states were the
‘lynchpins’ between the core and the non-core of the System. Through these
lynchpins the rivalries, dynamics, and development of the core and non-core
were (partially) synchronized.
Key words

Fourth systemic war, Dual-phase transition, Merging, Core, Non-core, Linkage,
Lynchpins.

The finite-time singularity dynamic accompanied by four accelerating cycles
(1495-1945) in fact consisted of two synchronized ‘components’; a process of
integration concerning the core and ‘engine’ of the System (Europe), and a
process of expansion of core-states to non-core territories, they increasingly
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submitted to their control, but that at the same time developed their own
autonomous rivalries and dynamics.
The interests of core states in non-core territories – and their efforts to
control and exploit these non-core territories – caused the core and non-core
to become increasingly connected. According to Tilly, “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).
However the increasing connectedness of core and non-core (increasingly)
functioned in two directions: At the same time as core-states increased their
political control, non-core states (like the United States and Japan) developed
their ‘own’ connections and dynamics with other non-core but also with
core states, respectively leading to Great Power wars between non-core
states (involving Japan), and to involvement of the United States (1917) in
the third systemic war (The First World War, 1914-1918). Core and non-core
became inseparably linked.
317 Through the dual-phase transition (the fourth systemic war, the Second World
War, 1939-1945) the United States and the Soviet Union became the lynchpins
between the dedicated non-anarchistic hierarchies that were implemented in
the erstwhile core of the System, and the first order that was implemented at a
global scale. The United States and the Soviet Union ‘synchronized’ both orders.
Key words

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

In order to comply with the requirements of the second law of thermodynamics, the System through the forth systemic war (The Second World
War, 1939-1945) implemented simultaneously two dedicated non-anarchistic
hierarchies in the core of the System (Europe), and a first global order at a
global scale of the System. Both orders were inseparably linked, and could
not function without each other. Through both orders – the European order
was an integral part of the first global order – the core and non-core of the
System in fact merged. The fourth systemic war marks the actual globalization of the System.
The synchronization of the core and non-core, preceding the dual-phase
transition (1939-1945) was accomplished through the political control European states had acquired over non-core territories.
The United States and the Soviet Union became the ‘lynchpins’ between
the European order and the first global order. Linkage was achieved through
the political control, both ‘superpowers’ with global reach (the United States
and the Soviet Union) had acquired during the fourth systemic war (the
Second World War, 1939-1945), over respectively the Western and Eastern
hierarchy; the two dedicated non-anarchistic orders that formed the European Order.
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318 The future of the European Union – of Europe – is uncertain.
Key words

European Union, EU, Basic requirements, Economies of scale and scope,
Resumption of chaotic war dynamics, Security dilemma.

Eventually in 1989 the Eastern hierarchy and collapsed as a consequence
of a lack of internal balance that could adequately ensure the fulfillment of
basic requirements of the populations of these structures. In response, the
Soviet Union, an extension of Russia, retracted to its core (Russia), in efforts
to re-establish a viable internal balance in (at least) Russia itself. At the same
time Eastern European states ‘re-nationalized’, and a number of these states
joined the Western hierarchy. The extended Western hierarchy stepped up
its pace of internal integration, through the (further) establishment of integrative structures that superseded state structures, and could (better) exploit
economies of scale and scope that presented themselves.
Because the collapse of the Eastern hierarchy and the Soviet Union also
brought an end to the intense rivalry between the United States and the
Soviet Union, the United States retracted military capabilities from Europe,
it had preventively deployed in Europe to counter Soviet-threats.
It can be argued that the expansion of the Western hierarchy, following
the collapse of the Eastern hierarchy (1989), was a logical – and unavoidable – response of the System, given the long-term development of SIE in
Europe through the finite-time singularity dynamic accompanied by four
accelerating cycles, that unfolded during the 1495-1945 period.
However, the end of the intense rivalry between the United States and
the Soviet Union, had more and wider consequences; it brought an end to
the second exceptional period (1953-1989) during which the non-systemic
war dynamics of the global System were subdued. In 1989 the global System
could – and did – resume chaotic non-systemic war dynamics, but now – for
the first time – at a global scale of the System.
These chaotic dynamics expose(d) the still fragile integrative structures
in Europe to increasing pressures, expose(d) a number of shortcomings, and
shed doubts by member states about the European Union’s viability.
Europe was – and still is – ‘stuck in the middle’; state structures are weakened (as a consequence of the transfer of certain authority to ‘Europe’), while
European integrative structures are still not fully developed; as a consequence,
states and the European Union are vulnerable.
The question is, if the European Union – Europe – cannot adequately
‘handle’ the volatile developments it is confronted with, what ‘scenario’ what changes - will bring an end to the inadequate ‘stuck in the middle’
condition of Europe: further integration of (parts) of the European Union,
renationalization, or a combination of both.
If states renationalize, the next question is, if this implies that in (parts
of) Europe, the security dilemma – anarchy – will shape relations between
(certain) states again. If this is the case, the question is how the free energy
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that is produced, will (and can be) released; by non-systemic or systemic
wars, or through a combination of these types of wars. Tensions can only
be released by non-systemic wars, if the robustness of the System (in the
regions it concerns; a function of its (regional) connectivity) is not infinite
(as was the case shortly before the outbreak of the fourth systemic war, the
Second World War, 1939-1945).
 	

319 A number of issues can be identified that contribute to the buildup of tensions
in the System, and constitute the engines of the second finite-time singularity
dynamic that is now unfolding (1945-…).

Key words

Issues, Rivalries, Second singularity dynamic, Singularity dynamic, First
Global order.

These issues include: (a) rivalries between Russia and the erstwhile and
extended Western hierarchy and its initial sponsor and guardian, the United
States; (b) religious rivalries between states/regions in the Middle East that
resemble the dynamics in Europe preceding and during the Thirty Years’ War
(1618-1648, the first systemic war); (c) rivalries between China and regional
states and with the United States because China was not fully involved in
the design and implementation of the first global order, and is ambivalent in
respecting its arrangements; (d) local issues related to state structures that
turned out not to be viable in the erstwhile non-core and collapsed; and (e)
the ability of super national communities to mobilize and deploy destructive
energy at a global scale by leveraging global mobility and the Internet, in
efforts to undermine states, the international order, and other religions and
ideologies. These issues are increasingly connected.
320 Our urge to survive produced the finite-time singularity dynamic accompanied
by four accelerating cycles (1495-1945), including its end – and intermediate –
results.
Key words

Singularity dynamic, Acceleration, Free energy, Intrinsic incompatibility, Lower
energy state, Intrinsic incompatibility, Population growth, Collapse.

The urge of humans to survive and continuous population growth led to the
formation of clusters and later, states, that became increasingly connected
and produced increasing amounts of free energy. By cooperating – forming
groups, including states – humans were better able to fulfill their basic
requirements, and enhance their survival changes.
However, the (increasing) interactions between states and their populations also resulted in the production of increasing amounts of free energy
(tensions); the production of free energy is a consequence of the intrinsic
incompatibility between (increasing) connectivity and security in anarchistic systems.
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The second law of thermodynamics also applies to the free energy that
is produced in the System; according to this law, free energy must be put to
work to implement upgraded orders, that allow for lower energy states in systems. In the anarchistic System free energy (tension) is put to work through
systemic war. A lower energy state is a prerequisite for the implementation
of a relatively stable international order, that enables the fulfillment of basic
requirements of states, and their further growth.
Because free energy (tensions) were produced at an accelerating rate,
upgraded orders also had to be implemented at an accelerating rate.
By balancing performance and evolvability of the System, and producing
upgraded orders, the singularity dynamic was instrumental in ensuring the
collective survival of (growing) populations in states. Wars were integral
components of the finite-time singularity dynamic.
However, when the anarchistic System reached the critical connectivity
threshold in 1939, and produced infinite amounts of free energy (tensions) as
a consequence, the anarchistic System could no longer produce an upgraded
order (in the anarchistic) System that could restrain these tensions; as a
result, the anarchistic System collapsed. In response, consistent with the
second law of thermodynamics, the System produced a dual-phase transition through the fourth systemic war (the Second World War, 1939-1945).
Through the dual-phase transition the System simultaneously implemented
two dedicated non-anarchistic hierarchies in the core of the System (Europe),
and a (first) global order at a global scale of the System.
The upgraded orders the System produced, ultimately resulting in the
implementation of non-anarchistic hierarchies in Europe, all served the
same purpose, ensuring the survival of growing populations in an anarchistic system.
321 To avoid collapse, social systems must ensure a certain balance in the fulfillment
of their basic requirements.
Key words

Basic requirements, Second law of thermodynamics, Collapse, Dedicated nonanarchistic hierarchies, SIE, Ensuring balance, European Union, EU, Challenges,
Chaotic war dynamics, Conditions for effective integration, Fragmentation, Brexit,
Scenarios, Integration, Partial integration, Fifth systemic war, 2020, Second
Singularity dynamic, Lower energy state.

Initially the phase transition (the fourth systemic war, the Second World War,
1939-1945) produced two dedicated non-anarchistic hierarchies in Europe
(designated the Western and an Eastern hierarchy), respectively dominated
by the United States and the Soviet Union.
As described, the Western hierarchy ‘absorbed’ parts of the Eastern hierarchy after its collapse in 1989.
Implementation of the dedicated non-anarchistic hierarchies (1939-1945),
and further consolidation in 1989, were consistent with demands of the sec-
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ond law of thermodynamics to ensure a lower energy state of the System,
and can be considered a next step in a long-term process of social integration
and expansion (SIE) in the contingent domain of the System.
In order to maintain viable and survive, social systems must fulfill a
number of basic requirements, and ensure their ‘balance’. Collapses of states
and of the Eastern hierarchy show, that such a balancing act is not always
successful, and cannot always maintained.
The collapse of the Eastern hierarchy was a consequence of the inability
of the hierarchy to perform its functions. It collapsed as a consequence of
internal unbalance. The internal unbalance of the Eastern Hierarchy was
amplified by external pressures generated by its interactions and rivalries
with the Western hierarchy.
The question now is if the European Union, the extended Western hierarchy that was created after the collapse of the Eastern hierarchy, can effectively deal with external pressures it has (now) to confront, can maintain
its internal balance, and avoid collapse. A number of (recent) developments
suggest that the European Union faces (in some respects) the same challenges
as the Eastern hierarchy did shortly before its collapse in 1989.
To be effective as an integrated hierarchy (coherent social system), it
must meet a number of conditions; including:
1 Share a number of basic values
2 Define shared goals
The components of the hierarchy (states) must have a shared understanding
of the desired direction of development of the hierarchy.
3 Achieve consensus over its current condition and challenges
4 Collectively define actions and priorities
5 Ensure requisite variety
Ensure that adequate responses to perturbations are available, in time.
The European Union does not meet these requirements; its current condition can be best described as ‘stuck in the middle’: The European is not an
effective integrative structure, that can control its ‘parts’, and exploit economies of scale and scope the Union (potentially) offers; the European Union
also lacks a clear (and shared) understanding of its ‘place’ in the System,
as well as instruments to adequately address challenges it is (increasingly)
confronted with. However, states – members of the European Union – in the
meantime have transferred authority to the European Union, making them
– as states – also less effective and more vulnerable. Whereas the aim of the
European Union is (and must be) that one plus one is three, in case of the
stuck in the middle condition, one plus one has become one and a half; the
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sum of the whole (the European Union) is less than the sum of its individual
parts. The shortcomings of the European Union become increasingly evident,
because of the ‘chaotic’ dynamics it is confronted with. These developments
have the effect of a centrifugal force; a ‘force’ directed away from further
integration, potentially causing the System to ‘fragment’. Fragmentation
leads to re-nationalization of states (Britain, Brexit, 2016), that then resume
their typical ‘nationalistic’ dynamics.
The question is how this process could further unfold. I assume that in
principal three scenarios are conceivable; these scenarios have in common
that the stuck in the middle condition is resolved:
6 Further disintegration (fragmentation) of the European Union
In case of this scenario, more states chose to re-nationalize, assuming that
their basic requirements can be more effectively and efficiently fulfilled.
The question is if – and to what degree – re-nationalization also implies re-activation of the security dilemma (at a certain stage), resulting in tensions
(free energy) that at a certain point must be put to work to allow for a lower
energy state of the System (consistent with the demands of the second law
of thermodynamics). Another question is, if the connectivity of Europe – its
robustness – enables non-systemic release of tensions (non-systemic wars)
or that only systemic releases (systemic war) are possible (see scenario 3).
7 Partial disintegration of the European Union, followed by accelerated
integration
In case of this scenario, only a few states leave the European Union, and
their departure allows the European Union to continue its integration at
a faster pace.
8 Disintegration followed by integration, through systemic war
In case of this scenario, the tensions that are produced in Europe as a consequence of the re-nationalization of states, and the re-activation of the
security dilemma, are at a certain point put to work through systemic war,
and result in the implementation of an upgraded order in Europe (EU 2.0).
A variant of this scenario is, that (systemic) war outside Europe, triggers an
upgrade of the European Union, because the shared challenge brings about
favorable changes in the five conditions I discussed in this statement.
In part IV I discuss and predict the war dynamics and further development of
the current (first global) order. As this study shows, the System produced – and
I argue will also produce in the future – highly deterministic war dynamins,
that self-organize(d) in a finite-time singularity dynamic accompanied by four
accelerating cycles (1495-1945), and in a second singularity dynamic (1945-…).
This study suggests, that the System will become critical at a global level
around 2020, and produce a fifth systemic war (duration circa 2,5 years),
that will result in the design and implementation of the second global order.
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Presently the System is in the high-connectivity regime of the first relatively
stable period (the international order provided by the United Nations) of the
first cycle of the second finite-time singularity dynamic.
In the coming years (2016-2020, until criticality) states in the System
become increasingly stable, as a consequence of the increasing connectivity
of the network of issues in the System they are an integral part of. Instead
of being released, tensions are now stored in the System, form a free energy
release deficit, and crystallize in vulnerable issue clusters with fractal structures; percolation and criticality are a matter of time
The security dilemma and interacting self-fulfilling prophecies between
states (also in this case) ensure the synchronization of the deterministic and
contingent domains of the System.
The question is how the (contingent) developments regarding the (dis)
integration of the European Union, in combination with other developments
in the System, will further crystallize into vulnerable issue clusters that will
eventually percolate the System, cause it to become critical and produce a
systemic war; the purpose of the systemic war is – as I mentioned – to upgrade
the order of the System, to allow for a lower energy state.
322 State-structures are challenged and will eventually be replaced by global
networks of communities; a second finite-time singularity dynamic (1945-…) will
be instrumental in this process.
Key words

State-structures, Global networks, Communities, Singularity dynamic, Basic
requirements, Coevolution, Population growth, Collapse, United Nations, First
global order, Non-anarchistic structures, Second law of thermodynamics,
Networks-of-networks, Optimization.

State-structures are the product of the (first) finite-time singularity dynamic
accompanied by four accelerating cycles that unfolded during the 14951945 period; state-structures and successive international orders coevolved,
and were highly customized designs that also met very specific ‘European’
conditions.
A number of developments suggest that state-structures have increasingly
become suboptimal organizational solutions to challenges populations
confront in their (collective) efforts to fulfill their (often competing) basic
requirements; these developments include:
1 The collapse of a number of states outside Europe, suggesting that these
structures cannot always be maintained under conditions that prevail(ed)
in those regions. Often these state-structures – customized solutions for
European conditions during the 1495-1945 period (the unfolding of the finitetime singularity) – were forced upon these ‘populations’, by their colonizers
and the international order (the United Nations), that legalized these ‘new’
states (consistent with the ‘rules’ of the international order, as designed
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and implemented by dominant states during the fourth systemic war, the
Second World War, 1939-1945).
2 The high connectivity of the System that forced the System to regionally implement dedicated non-anarchistic structures, that were superimposed on state-structures, to decrease and control the free energy
(tensions) that was (and could be) produced in the anarchistic System.
As a consequence of improvements in efficiencies of scale and scope,
state-structures that were included in these dedicated hierarchies became
increasingly obsolete; the implementation of two dedicated non-anarchistic
hierarchies in Europe (through the fourth systemic war, the Second World
War, 1939-1945) is the preeminent example of this – it seems unavoidable –
growth dynamic. The implementation of dedicated non-anarchistic hierarchies is consistent with the requirements of the second law of thermodynamics, to lower the System’s energy state and allow for structural stability
and the fulfillment of basic requirements by states and hierarchies.
3 The inability of states to develop adequate responses to new threats by
communities that exploit the interconnected network and global mobility
to deploy destructive energy at a potentially worldwide scale to accomplish
their ideological and political objectives. States are organized to attack, or
defend themselves against, other states. Armies represent states, and their
organizations and capabilities are optimized to fight other armies, not networks that exploit the societies these ‘communities’ aim to destabilize and
destroy ‘from within’.
These specific developments point to more fundamental trends:
a Population groups and communities actively search for organizational
innovations that can better ensure the fulfillment of their specific basic
requirements.
b The opportunities for efficiencies of scale and scope that the interconnected
network and global mobility provide to individuals and communities.
c The nature of threats that states, populations, societies, and, increasingly,
communities are confronted with have changed fundamentally from external state-versus-state threats to hybrid threats: A combination of synchronized internal and external threats by border-crossing networks that are
increasingly empowered by the opportunities the Internet (world-wide
communication and coordination), social media, and global mobility, provide; enabling these hostile networks to exploit the limitations of sovereign
states to effectively counter them and by doing so further undermining the
legitimacy of states.
These trends suggest that the global System will develop towards a global
network of communities; such a global ‘network of networks’ can better
ensure that populations, societies and communities can exploit economies
of scale and scope that present themselves, and that (further) contribute to
the fulfillment of their basic requirements.
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I argue that this could ultimately be accomplished by the next finitetime singularity dynamic (1945-…, assuming that sufficient free energy is
produced), through a number of successive systemic wars that result in
the (step by step) dismantling of state-structures and the simultaneously
empowerment of networks of communities to ensure optimal fulfillment
of basic requirements and survival of populations.
323 The European Union – the European order – is ‘stuck in the middle’ and the
challenges it is confronted with could result in ‘flickering’.
Key words

European Union, EU, Stuck in the middle, Challenges, Re-nationalization,
Integration, Fragmentation, Collapse, Brexit, Unstable control parameter,
Flickering, Fifth systemic war, 2020.

The current phase of development of the European Union (EU) can be best
described as ‘stuck in the middle’: State-structures are weakened as a consequence of the partial transfer of certain responsibilities and authority to
the EU, while at the same time the EU is not yet fully crystallized, and lacks
integrative power to do what it is supposed to do. This stuck in the middle
condition makes the EU as well as its member-states vulnerable.
Given the external challenges Europe has to confront (a more assertive
Russia, a more reluctant United States, wars in the Middle East, disunity
within the EU, economic crisis, etc.), and the fact that its populations are
becoming increasingly skeptical if, and to what degree, the EU can contribute to the fulfillment of their basic requirements, this is a critical phase that
threatens the EU’s viability. A reason for the United Kingdom (Britain) to
leave the EU, and ‘renationalize’ (Brexit).
The question now is how these developments will play out. A number of
scenarios can be identified, including:
1 Europe’s integrative structures become more effective in time to counter and
deal with internal and external threats, avoiding (further) re-nationalization,
fragmentation, and collapse.
2 European states re-nationalize, with the risk that the security dilemma is
re-activated in Europe.
3 European integrative structures partially re-nationalize and collapse, and are
eventually replaced by European or global network structures that are better
able to balance centralized and decentralized’ requirements of populations
and societies in Europe (EU 2.0).
I consider the third scenario the most likely. The question is if a fifth systemic
war in Europe, or as part of a global systemic war, is necessary to achieve
this unavoidable result (given the increasing connectivity of the System).
The phenomenon when a system because of an unstable control param-
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eter temporarily falls back into a previous stability domain, is also referred
to as ‘flickering’. Flickering is also observed in ecosystems and in our climate system.
In case of scenario 3 – with connectivity being the unstable control parameter – there also is (at least to a degree) flickering. In case of scenario 3, the
EU initially (partially) collapses as a consequence of inadequate integrative
structures, but, as a matter of time, is through further connectivity growth
pushed back in a (more or less the same) stability domain, implying more
– and ‘better’ – integration. Flickering in this case can be considered a process
of optimization and fine-tuning.
How this process of flickering – a return to super-imposed (and possibly
optimized) integrative structures – unfolds, depends on the amounts of free
energy (tensions) the flickering process in- and outside Europe results in.
If the security dilemma is (partially) reactivated in Europe, this will not be
without consequences, and impact on the process of flickering itself.
If – as I assume is the case – the global System becomes critical around
2020 - this also impacts on the flickering process, and a fifth systemic war
could contribute to the further (re-)integration of Europe.

Fragmentation /desintegration

Non-anarchistic

tijd

Anarchistic

Figure 133
This figure shows how a system (for example
the European Union) ‘flickers’ between a anarchistic and non-anarchistic stability domain.

Integration /economies of scope and scale

324 Two mechanisms shaped the sizes and size-distribution of states in the
anarchistic System.
Key words

Sizes of states, Size distribution of states, Bottom-up mechanism, Top down
mechanism, Second law of thermodynamics, Singularity dynamic, Performance,
Evolvability, Interaction between mechanism, Fractal structures, Basic
requirements, Optimal condition, Collapse.

Two interacting mechanisms determined and shaped the sizes and size
distribution of states in the anarchistic System, consistent with the requirements of the second law of thermodynamics; I refer to these mechanisms
respectively as a ‘bottom up’ and a ‘top down’ mechanism.
1 Bottom up. The bottom-up mechanism concerns a mechanism that works
at the level of states and their populations. Two forces compete at this level:
a force pushing for increased size of the state to exploit more economies of
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scale and scope, to fulfill basic requirements, and a force that put limits to
expansion, because of the increasing challenges that must be confronted to
ensure adequate integration, in case of a larger state. There is an optimum,
of course. Finding and maintaining this optimum is a dynamic process, and
depends on a number of factors and conditions, for example the cultural
diversity of the state, etc. This process is still unfolding in Europe, at the
EU-level (the level of the super-imposed non-anarchistic hierarchy) (1).
2 Top down. The top-down mechanism concerns a mechanism that works at the
level of the system. The anarchistic System consists of ‘independent’ states
(units) that produce free energy (tensions) because of the intrinsic incompatibility between (increasing) connectivity and security in anarchist systems.
The second law of thermodynamics applies to the free energy (tensions) that
is produced in the System. The second law of thermodynamics puts free
energy (tensions) to work to implement upgraded orders that allow for lower
energy states in the System. In the anarchistic System, tensions are put to
work through systemic wars to implement (upgraded) international orders.
During the 1495-1945 period, the second law of thermodynamics produced a
finite-time singularity dynamic in the System, accompanied by four accelerating cycles. This was a highly optimized dynamic, ensuring an optimal
balance between the performance of the System (its ability to fulfill the basic
requirements of uneven states in the anarchistic System during relatively
stable periods), 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 second law of thermodynamics ensured that the production of tensions during relatively stable periods was minimized, and that the deployment of tensions (destructive energy) during systemic wars was optimized.
The finite-time singularity was (and is) about the optimized production and
distribution of energy.
As is the case in other natural and physical systems, production and
distribution of energy is optimized through fractal processes and structures.
Fractal structures are a manifestation of the second law of thermodynamics.
This explains why systemic wars consist of fractal activities, that carved out
fractal structures (fractal state structures) in the anarchistic System. The
size-distribution can be best described with a power-law. The fractality of
the System contributed to its structural stability.
Interaction between mechanisms. The performance of states, is determined
by their ability to fulfill the basic requirements of their populations; the state’s
size is an important factor. Over time states and their populations, became
increasingly dependent on each other – and for that reason on functioning
international orders – to ensure the fulfillment of their basic requirements,
including their mutual security.
During the unfolding of the finite-time singularity dynamic (1495-1945),
both mechanisms – both concerned with the fulfillment of basic requirements
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and survival of states – increasingly interacted. The interaction between
both mechanisms determined the sizes of states in the System (and thus the
eventual number of states in Europe), and their (fractal) size-distribution.
The anarchistic System (in Europe) reached its optimal ‘condition’ during
the fourth international order (1981-1939) shortly before its collapse in 1939.
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19 EARLY WARNING SIGNALS (EWS), PREDICTION, AND
FUTURE DEVELOPMENTS
325 Due to the short lead-time between significant changes in the power flux and 
alliance dynamics in the System, and the actual outbreak of (systemic) war,
these indicators are of limited practical use as early warning signals.
Key words

Power flux, Alliance dynamics, Early warning signals (EWS).

Two indicators can be introduced that are closely related to war activity of
the System: the power flux and alliance dynamics. For definitions of these
terms see part VI.
To quantify both indicators I make use of the Correlates of War (COW)
dataset, a more detailed data source than Levy’s dataset (25), (38), (59). However,
data in the COW-dataset is only available starting in 1816, following the second
systemic war (the French Revolutionary and Napoleonic Wars, 1792-1815).
The question is if these two indicators could be of practical use as early
warning signals regarding war activity of the System. Analysis shows that
this is not the case: significant changes in both measures only occur very
shortly before the outbreak of war; their practical use as early warning
signals is limited.
1 Power flux
In the contingent domain, states transform tensions into destructive energy;
destructive energy is deployed by states during wars.
The Composite Index of National Capability (CINC) is a statistical measure of national power (59). It uses an average percentage of world totals
in six different components. The components represent demographic, economic, and military strengths. The CINC-index measures ‘hard’ power, but
does not include soft power, and for that reason may not represent total
national power.
The figure below shows the development of the CINC-indices of Great
Powers in the System over time (starting in 1816).
The figure below shows the sum of the CINC-indices of Great Powers in the
System: what I call ‘power flux’ of the System. The power flux indicates how
much the relative contribution of Great Powers to the total available hard
power in the System fluctuates over time. The power flux does not show significant changes until very shortly before the actual outbreak of (systemic)
wars, and is for that reason not a practical early warning signal. Sudden
(irregular) ‘jumps’ in this dynamic must not be attributed to developments
in the System, but to the fact that at a certain point states (like the United
States in 1898) acquire Great Power status, and as a consequence ‘their’ CINC is

Power flux
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Figure 134
This figure depicts the total power flux
measured by the sum of the CINC-indices of
Great Powers in the System (multiplied by 10).
Sudden changes in the power flux cannot be
attributed to the war dynamics of the System,
but rather to states that acquired or lost their
Great Power status. This is for example the
case in 1898, when the United States acquired
Great Power status. Because of the short
‘lead-time’ of significant changes in the power
flux before systemic wars, the power flux is
not a useful indicator for the upcoming war
dynamics of the System.

Year

2 Alliance dynamics
I have ‘calculated’ the – what I call – ‘alliance dynamics’ of the System, by
determining how many alliances were formed or ended between Great
Powers on a yearly basis during the period 1816 - 2007 (25).
I consider alliance dynamics another indicator of the System’s contingent dynamics. Alliance dynamics intensify shortly before the outbreak of
systemic wars, and somewhat precede changes in the power flux; it seems
that states initially respond to increased levels of tensions and insecurity
by forming alliances.
Alliance dynamics show how states connect in the System and how,
throughinteracting self-fulfilling prophecies, issues and tensions crystalize
in the System.
The power flux and alliance dynamics are responses to issues and tensions
in the System, but they themselves increasingly become issues and tensions
as well. The power flux of the System and alliance dynamics are (highly)
synchronized with war activity in the System; because of the short lead-time
between significant changes in their values and the actual outbreak of wars,
they are of limited practical use as early warning signals.

Alliance dynamics, moving average
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Figure 135
This figure shows the alliance dynamics of the
System as the moving average of the sum of
alliances started or ended by Great Powers in
the System in increments of five years during
the period 1820-2013 (25).
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326 How to escape the self-organized war trap we are an integral part of?
Key words

Prevention, War trap, Intrinsic incompatibility, Connectivity, Security, Anarchy,
Free energy.

Can the war trap (the second finite-time singularity dynamic, 1945-…) we collectively produce by our interactions in the anarchistic System be ‘broken’, now
we are aware that our urge to survive, connectivity growth (closely related to
population growth) and physical laws produce this self-organized war trap?
This research shows that a solution must address – ‘solve’ – the intrinsic
incompatibility between (increasing) connectivity and security in anarchistic
systems. Three basic courses of action are open to escape the war trap (at
least theoretically): (1) preventing the production of free energy (tensions) in
the System, (2) find alternative means (other than (systemic) war) to put the
free energy to work to implement upgraded orders, and (3) a combination
of (1) and (2), assuming our efforts to avoid the production of free energy
will not be (completely) successful.
In below table I elaborate on these three theoretical courses of action. However, to make a realistic assessment of our capabilities to address these (fundamental) issues, the current worrisome condition of System cannot be ignored.
The current relatively stable period (international order, 1945-…) is now
in its high-connectivity regime, when typically, tensions are produced at
high rates, but instead of being released increasingly ‘stored’ in the System;
the accumulating tensions crystalize in vulnerable issue clusters that will
eventually become connected, and cause the System to become critical: The
System is now charging for a next critical period and systemic war.
This condition of the System is characterized by high tension levels, and
high-levels of distrust; but trust is what is now needed.
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Avoiding the war trap (= the second finite-time singularity
dynamic accompanied by accelerating cycles, 1945-…)

1

2

Course of action

Action

Evaluation

Prevent the production
of free energy (tensions), by neutralizing
the intrinsic incompatibility between connectivity (growth) and
security in anarchistic
systems

Prevent connectivity growth

Population growth is the (main) driver of connectivity growth.
Not realistic

Abolish anarchy by imposing
global communities that
‘neutralize’ the state (the
security dilemma)

Anarchy in (parts of) the core was eventually abolished by a series of accelerating systemic wars, and a
phase transition (the fourth systemic war).
Not realistic at this stage (also taking the
current condition of the System into consideration)

Develop alternative
Impose global communities
‘mechanisms’ than
that neutralize the security
war to release free
dilemma (states)
energy (tensions), and
design and implement
upgraded orders

States – one of the main features (integral
components) of the anarchistic System – can be
neutralized by imposing global communities,
that interact on the basis of a fundamentally
different rule-sets.
I consider this approach (at this stage) not
realistic.

Implement upgraded orders The current five permanent members of the Secuthrough negotiations (other rity Council of the United Nations must abandon
than systemic war).
or more fairly share their privileges. Britain and
France must abandon their permanent seats in
the Security Council of the United Nations, and
make place for other states that have acquired
more central positions in the System, or ‘combine’
their separate permanent memberships in the
Security Council with a single European seat.
This is problematic: The United Nations is
designed to protect the status quo, it is itself the
representation of.
Although this is problematic: given what is at
stake - a systemic war (a Third World War), this is
worthwhile the effort.
Table 106 This table gives an overview of (two) basic courses of action to prevent a next war trap:
(1) prevention of free energy production, and/or (2) developing alternative mechanisms
to design and implement upgraded orders. Both courses of action address the intrinsic
incompatibility of (increasing) connectivity and security in anarchistic systems. (Also)
taken the current stage of development of the current international order – the order is in
a high-connectivity regime, and ‘charging’ – our options are limited.

A related question to these issues is what the function of this study as this
stage can be: Will and can this study (at this stage) be used to prevent a next
systemic war, or will it instead be used by states to ‘better’ prepare for a next
systemic war they consider (at this stage) unavoidable, also being aware (as
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this study shows), that the next systemic war (as was the case with its predecessors) will define the next international order, and their place (position)
within it? Let’s try to make it work.
327 Integration and expansion of the System were coevolving and mutually
reinforcing dynamics.
Key words

Integration, Expansion, Reinforcing dynamics, Synchronization.

Analysis of war data concerning the first finite-time singularity dynamic of
the System, accompanied by four accelerating cycles that unfolded during
the 1495-1945 period, shows that the process of integration in the core of the
System (Europe) and its simultaneous expansion into non-core territories
(outside Europe) were closely related dynamics. The pace of integration and
expansion of the System increased with the same rate, as figure 22 shows.
This is no coincidence; the pace of both dynamics is determined by the
same increasing connectivity in the System, and both dynamics reinforced
each other.
The implementation of successive upgraded orders in the core of the
System (Europe) was also powered by the expansion of European states outside Europe, and vice versa; expansion of states made additional resources
available, but also produced additional rivalries and additional free energy
in and (later) outside of the core of the System.
328 State-structures in Europe and difficulties in designing and implementing
integrative structures in the European Union hinder the development and
exploitation of new synergies offered by the new level of SIE.
Key words

States, Integration, Fragmentation, Synergies, SIE.

In 1939, the anarchistic System, a finite-time singularity dynamic accompanied by four accelerating cycles (1495-1945), reached the critical connectivity
threshold and produced infinite amounts of free energy (tensions). This
forced the System to make a transition to a system with a non-anarchistic
configuration.
As a consequence of the phase transition, war and state-structures – closely
related phenomena – had become obsolete: war – energy releases – were not
necessary anymore (the production of free energy had stopped), and the
state – fighting these wars and ensuring security to their populations – had
fulfilled their primary task.
Now security was ensured, the neutralization of rivalries between states
opened up new opportunities for states and populations to develop and
exploit enhanced synergistic economies of scale and scope in the new
non-anarchistic system.
Certain properties of European states (in)directly related to their now
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obsolete primary task, however, hinder(ed) the exploitation of synergies
and need(ed) to be dismantled. The fact that a next level of SIE had been
reached also meant (and means) that this new level must develop integrative
structures to ensure the optimized utilization of new synergies and maintain
an internal balance. Furthermore, the new level of SIE also had (and has) to
ensure that external challenges and threats could (and can) be adequately
dealt with. This is a process in which forces for integration and fragmentation
compete; during their formation, states also had to deal with these forces.
Presently the new level, the European Union, is struggling with organizing
itself and accomplishing its primary tasks, fueling doubts about its viability.
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20 IMPLICATIONS
329 The accuracy of current historical research methods and results is seriously
overrated.
Key words

Methods, Historical research, Deterministic domain, Contingent domain. Interface,
Security dilemma, Interacting self-fulfilling prophecies, Contingent latitude,
Chaotic war dynamics, Intrinsic unpredictability, Sensitivity for initial conditions.

For a number of reasons historical research methods and results are not
accurate, and in fact are mostly not more than unfounded assumptions.
These reasons include:
1 The existence of the deterministic domain – and ‘impact’ of deterministic
laws – is not taken into account
This study shows (proofs) that physical laws, including the second law of
thermodynamics, also apply to the System; and that (as a consequence) the
System to a high degree is deterministic. The finite-time singularity dynamic,
systemic wars, and non-systemic wars are deterministic in nature. The
timing, duration, and the amount of destructive energy that is put to work
during systemic wars, for example, are determined by the ‘deterministic
domain’. It is not possible to make sense of events, (systemic) wars and
historical processes when the deterministic domain and its impact on the
System are ignored. Until now, we were not aware of the existence of such
a domain. As a consequence – in efforts to make sense of (historical) events
and processes – we (often) constructed artificial causalities. The Second World
War – a Second World War (the fourth systemic war, 1939-1945) – in fact, was
already un unavoidable systemic energy release, that was ‘programmed’ in
the finite-time singularity dynamic at its inception, in 1945.
2 The workings of the interface between the deterministic and contingent
domains of the System are not taken into account
This study also reveals that it is possible to distinguish a deterministic
and contingent domain in the System; events, incidents, processes, (war)
dynamics, etc. we experience, are a product of the deterministic ‘domain’
(that include physical laws that apply to the System, like the second law of
thermodynamics) and the contingent domain; contingent events, etc. that
do not have to obey physical laws. Both domains interact, and must – so to
say – synchronize. An ‘interface’ is responsible for the synchronization of both
domains: The interface ensures that ‘contingent’ dynamics meet deterministic
demands. I assume that the synchronization of both domains is accomplished
through two mechanisms in particular: the security dilemma and interacting
self-fulfilling prophecies between states. Both mechanisms ensure that the
contingent domain meets the requirements of the deterministic domain,
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that we – for example – put ‘exactly’ the right amounts of destructive energy
to work as is prescribed by the second law of thermodynamics. Both mechanisms ensure that we can make sense of our (inter)actions without even
recognizing that we obey physical laws that allow us no other choice.
The workings of the interface – of both mechanisms – must be understood. Both mechanisms determine what issues become crystallization
points – attractors – for tensions, and shape future events in the contingent
domain of the System.
3 The contingent latitude is unknown
In this study I explained that the finite-time singularity dynamic accompanied by four accelerating cycles (1495-1945), constitutes a path-dependent
dynamic that locked-in on increasingly comprehensive international orders,
and an unavoidable dual-phase transition. In fact, the singularity dynamic
increasingly became a war trap, and the interactions between states and
between states and successive international orders, forced states to produce
and deploy increasing amounts of destructive energy. This highly deterministic dynamic, increasingly restricted the ‘freedom of action’ of states and
populations in the System. I define the latitude that is left for contingency
in the System, as ‘contingent latitude’. Over time the contingent latitude
of the System decreased. As already mentioned, the deterministic domain
determined the timing, duration and the amount of destructive energy that
had to be deployed during the Second World War. What social issues this war
would be fought for, who would become the ‘cast’ of this war, did not concern
the deterministic domain, and was left to the contingent domain: as long
as deterministic requirements were met, the deterministic domain ‘did not
care’. Cast and social issues constitute the contingent latitude of the System.
To make sense of events and historical processes, the contingent latitude
of the System must be taken into account.
4 The intrinsic unpredictability of chaotic war dynamics is not recognized
Normally, except for two exceptional periods (1657-1763 and 1953-1989),
non-systemic wars are chaotic in nature. The fact that these dynamics
are chaotic means that these wars are intrinsically unpredictable (at least
regarding their size and intensity/severity), because of the high sensitivity
of these dynamics for the initial conditions of the System. Because of this
high sensitivity, it is also problematic to determine the exact relationship
between causes and effects of non-systemic wars in hindsight, and to derive
lessons learnt and sensible policy advice from these wars.
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330 Cycles are the building blocks of the singularity dynamic and must be used as
units of analysis.
Key Words

Cycles, Unit of analysis.

Analysis on a century-by-century basis, as typically performed by historians,
does not make much sense.
Sensible analysis not only requires the identification of the singularity
dynamic and the four accelerating cycles it produced, but also recognition
of the fact that the System produced (and produces) two categories of fundamentally different types of wars, namely systemic and non-systemic wars
as already explained in part I. Systemic wars are not scaled-up versions of
non-systemic wars, but are manifestations of critical points that perform
system-wide functions, etc.
331 Current historical research methodology lacks a coherent framework and
scientific research methods, and produces unreliable results that misinform
decision makers.
Key words

Chaotic war dynamics, Framework, Shortcomings, Sensitivity for initial conditions,
Intrinsic Unpredictability.

Chaotic non-systemic wars are highly sensitive for initial conditions, and
are intrinsically unpredictable as a consequence. Although chaotic war
dynamics are deterministic in nature, their actual development and dynamics
– how they play out and what their sizes and intensities will be – are highly
contingent, conditional on (very) specific circumstances. This characteristic
of chaotic war dynamics has a number of implications for our ability to
reconstruct and understand historic events and for the usability of historical experience to inform strategies and policies. In this section I discuss
two limitations.
1 Historical events cannot be accurately reconstructed
Historians and social scientists reconstruct events in efforts to identify causes
and effects and explanations for what happened, and why. Historians, not
aware of the deterministic nature of the System, until now focused all their
efforts exclusively on highly contingent events. The very serious shortcomings
of these methods are now evident: war dynamics and the development of
the System can only be explained and understood if the deterministic laws
that determine and shape these dynamics are taken into consideration.
During non-systemic war dynamics, there is an additional complication.
Size, severity, and duration of non-systemic wars are highly sensitive to the
initial conditions of the System around the time of outbreak of these wars,
in case the System is governed by at least three degrees of freedom. The
question is if the initial conditions that define the main characteristics of
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chaotic non-systemic war dynamics can be identified and reconstructed.
Historians can, at best, construct narratives that describe events that preceded
them; attributing specific causes to effects and vice versa is problematic. The
fact that historians can produce a multitude of competing narratives for
very specific events and wars is evidence of their inability to explain what
actually happened.
2 The sizes, severities, and durations of non-systemic wars are intrinsically
unpredictable and cannot be forecasted
This limitation is closely related to the first. Despite their determinist nature,
chaotic war dynamics are unique events, and it is problematic to draw lessons
from particular non-systemic wars and apply them to different situations.
The following examples illustrate when so-called lessons learnt (based on
past events) were applied and did not – could not, this study shows – work
out. Policy makers, politicians, and strategists alike were wary of the United
States becoming bogged down in Iraq in 1990-1991 (the Gulf War, 1990-1991,
nr. 124), because this is what happened (to their surprise) during the war in
Vietnam (1965-1973). To their great relief and surprise, this (bogging down
in Iraq, 1990-1991) was however not the case. The success of this Iraq war
was then attributed to superior doctrines, technology, and decision-making,
and to the application of the right lessons learnt from previous wars. It is,
however, more realistic to conclude that the Vietnam War did not provide
any valuable guidance, at least as far as the size, severity, and duration, of
the Gulf War were concerned. The Iraq War (2003-2011, nr. 130) makes the
point for the intrinsic unpredictability of non-systemic war dynamics. The
First Iraq War (1990-1991) did not (and, I argue, could not) provide any sensible guidelines for the conduct of the Iraq War; a war (besides the War of
Afghanistan, 2001-214, nr. 129) that actually became the quagmire the United
States hoped to prevent in the first place.
The success of the Gulf War (1990-1991) was attributed to the application
of a doctrine that advocated the application of ‘overwhelming power’ (named
the ‘Powell doctrine’); however, as the Iraq War (2003- 2014) shows, deployment of overwhelming power in the ‘Shock and Awe’ campaign at the start
and during the Second Iraq War did not have the expected effect. I argue
that the unpredictability of the size, severity, and duration of non-systemic
wars has to be attributed to their chaotic and intrinsically unpredictable
nature, besides that historical analysis and policy evaluations often also
leave much to be desired.
There are lessons to be learned regarding non-systemic wars; the fact that
they are intrinsically unpredictable is the most important one. Non-systemic
wars resemble the weather, another chaotic and difficult to predict dynamic
(however, this study provides us with a ‘climate science’ for the dynamics
and development of the System).
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332 The unfolding of a finite-time singularity dynamic accompanied by four 
accelerating cycles (1495-1945) and the chaotic properties of non-systemic war
dynamics, show that the System was (and still is) deterministic in nature.
Key words

Singularity dynamic, Deterministic domain, Contingent domain, Free will.

The finite-time singularity dynamic and how it unfolded during the 14951945 period is a function of the connectivity of the System and the intensity
of interactions between states.
In fact, the initial conditions of the System at its inception around 1495
already defined the singularity dynamic in detail, including the timing of
when the System would (four times) reach criticality during the 1495-1945
period. This means that the timing of systemic wars, including the ultimate
phase transition of the System when it reached in 1939 the critical connectivity threshold, is mere an application of certain physical laws and were (so
to say) already ‘programmed’ into the System at its inception.
Chaotic and periodic dynamics are also deterministic in nature. The fact
that the System is deterministic is difficult to comprehend and, probably
for historians and social scientists, difficult to accept. We were and are not
masters of our destiny. On the contrary, our interactions were and are to a
very high degree determined and shaped by an ‘underlying’ deterministic
domain and dynamics that we until now did not know existed.
This study shows that analytically two types of dynamics must be distinguished: the (underlying) dynamics of the System that are deterministic in
nature, and the dynamics on this underlying network (i.e., events playing out on
this network) that are contingent. For example, this study shows that the fourth
systemic war (the Second World War, 1939-1945)) would have been produced
anyway by the System, independent of its (exact) contingent dynamics that
unfolded on the network of the System preceding this war. Wars do not originate
in the contingent domain but rather in the underlying deterministic domain
that, until now, we were not aware existed. Causes of war cannot be found in
contingent events and incidents. If the protagonists we now hold responsible for
the outbreak of the Second World War (1939-1945) had not existed, other events
and protagonists would have taken their place and also produced a systemic
war, consistent with the requirements of the second law of thermodynamics.
This is indeed difficult to comprehend, and perhaps to accept. This study shows
that what we define and experience as ‘free will’ - deliberate choices - is in fact
not so ‘free’ as we think: The dynamics of the System to a high degree obey
deterministic laws; that can never be ignored. On the contrary, in fact our ‘free’
will – and the decisions the System allows us to make – are highly determined
and shaped. The new insights that I present in this study and the revelation of
the deterministic domain and dynamics along with their consequences make
it possible and necessary to evaluate past historical and social research, correct
fundamental misconceptions, and use them to our collective advantage to more
effectively prevent and control war (dynamics).
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The finite-time singularity dynamic, including the systemic wars that
are an integral part of this dynamic, is a self-organized macro-dynamic
caused by a multitude of (micro) interactions between the components of
the System (states and their societies). Now at least we are aware of this
destructive ‘war trap’ that controls and determines our (daily) interactions
and the development of our System. An alternative for systemic wars must
be found to reorganize the anarchistic Systems and ensure the balanced
fulfillment of basic requirements by states.
333 The fourth systemic war (the Second World War, 1939-1945) was, in fact, the first
global war.
Key words

Fourth systemic war, First global order, Linkage.

Although non-core Great Powers, Japan and the United States, were involved
in the third systemic war (the First World War, 1914-1918), they were not
integral components of this systemic war. Criticality of the System was
restricted to its core (Europe). In December 1941 the System became critical at a global scale for the first time, when the critical core of the System
(Europe) became connected to issues and wars in Asia. This linkage was
accomplished through the German declaration of war upon the United
States on 11 December, out of solidarity with Japan’s attack on the United
States (Pearl Harbor, 7 December 1941).
334 Until now, historical research was restricted to the contingent domain. It was
incomplete and led to misguided conclusions and policy advice.
Key words

Deterministic domain, Contingent domain, Artificial causalities.

Until now historical research only concerns events and developments in the
contingent domain of the System; there is no awareness of the existence of a
deterministic domain, and the fact that the deterministic domain determines
key properties of contingent dynamics. Making sense out of contingent
events without knowledge of the existence of the deterministic domain and
its impact, is impossible and leads to false explanations and the construction
of artificial causalities.
335 Our attempts to change the System ‘from within’, through its existing structures
and institutions are doomed to fail.
Key words

Change from within, International orders, Dominant states, Privileges, Fourth
systemic war, United Nations, Monopoly, Status quo.

International orders the anarchistic System produced (1495 - present) are
the outcomes of systemic wars. During systemic wars, states – making use
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of the critical properties of systems during criticality (enabling system-wide
communication, coordination and planning) – collectively design and implement upgraded orders, that allow for new relatively stable periods.
During systemic wars, dominant states have more influential positions to
shape and determine the arrangements that underpin the upgraded orders
they ‘collectively’ design and implement. More dominant states use their more
powerful positions, to make sure that their (specific) interests are (especially)
taken care of, by including privileges in the accompanying arrangements.
These privileges make that more dominant states have special (additional)
interests in the ‘new’ upgraded order, and for that reason in maintaining its
status quo. The privileges and special interests of more powerful states – the
powerful-become-more-powerful effect – contributed to the increasing structural stability of successive international orders. However, these privileges
also carried the seeds in them of the eventual (and unavoidable) collapse of
the international orders they underpinned.
The current – fifth – international order (1945 - present) is no exception on
this typical dynamic. The current international order is the outcome of the
fourth systemic war (the Second World War, 1939-1945). The fourth systemic
war constituted a dual-phase transition, and resulted in the simultaneous
implementation of two dedicated non-anarchistic hierarchies in the core of
the System (Europe), and a first global order at a global scale of the System.
In the current order, a select number of Great Powers (the United States,
the Soviet Union/Russia, China, Great Britain, and France) enjoy a number
of privileges that they have designed and implemented themselves. The fact
that these powerful states have assigned privileges to themselves contributes
to the structural stability of the System: The most powerful states have the
most to lose by changes in the status quo.
These privileges include a permanent seat in the Security Council of
the United Nations, veto rights, and a monopoly on the legal possession of
nuclear weapons.
Particularly the fact that Great Britain and France still enjoy such privileges, and numerous by now more powerful states do not, is illustrative for
the outdatedness of the current order; but also for its intrinsic inability of
the international order to adapt its structure (including privileges) ‘from
within’, by peaceful means. It is not to be expected that these privileged
states will voluntarily abandon their privileges and downgrade themselves
in the formal status hierarchy of Great Powers; for them an upgraded order
will have less to offer.
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336 A number of scientific and methodological shortcomings prevented historians
and social scientist form identifying the deterministic nature of the dynamics of
the System.
Key words

Research, Shortcomings, Deterministic laws, deterministic domain, Contingent
domain, Chaotic war dynamics, Exceptional period, Low-connectivity regime,
High-connectivity regime.

These shortcomings include the inability to identify/recognize:
1 That the second law of thermodynamics and a number of other deterministic
laws and principles apply to the dynamics of the System, and resulted in
a finite-time singularity dynamic accompanied by four accelerating cycles
during the 1495-1945 period, and the start of a second finite-time singularity
in 1945, that is now unfolding.
2 The fact that cycles that accompany the singularity dynamics are the only
sensible units of analysis to (be able to) make sense of the System’s dynamics
and to expose its properties.
3 The interaction between deterministic and contingent domains in the System.
4 The fundamental difference between systemic and non-systemic wars.
5 The default chaotic nature of non-systemic wars.
6 The temporary disruption of non-systemic war dynamics during the first
exceptional period (1657-1763), resulting in a series of extreme non-systemic
wars, and during the second exceptional period (1953-1989), resulting in a
series of subdued non-systemic wars.
7 That relatively stable periods (international orders) have typical life cycles
that include low- and high-connectivity regimes that are separated by tipping points.
337 The relationship between the First (1914-1918) and Second World War (19391945) is deterministic in nature.
Key words

First Word War, Second World War, French Revolutionary and Napoleonic Wars,
relationships, Contingent domain, Deterministic domain.

Historians and social scientists failed to identify the deterministic nature of
the System; the fact that a number of deterministic laws shape and determine
the dynamics and development of the System.
It is possible to distinguish a deterministic and a contingent domain in the
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System. The deterministic domain determines the latitude of the contingent
domain, the latitude for contingent dynamics of the System. Contingent
dynamics are ‘allowed’, as long as they do not conflict with deterministic
laws and their requirements.
In order to make sense out of the (contingent) dynamics of the System,
historians constructed various ‘theories’ and causalities, suggesting that
these causalities were responsible for the events and processes historians
identified. Often these causalities and explanations were (and are) incomplete and misguided.
Historians for example identified certain contingent relationships
between the First and Second World Wars (respectively the third (1914-1918)
and fourth (1939-1945) systemic wars, the finite-time singularity produced
(1495-1945)), for the simple reason that they could in this case (re)construct
certain causalities in the contingent domain of the System.
Because of these (contingent) causalities some historians suggest(ed) that
the Second World War was mere a continuation of the First. This observation
is (partially) correct, but for the wrong reasons: both wars are connected,
because they are both integral components of the four accelerating cycles
that constitute the first finite-time singularity dynamic which was accompanied by four accelerating cycles (1495-1945). The finite-time singularity
dynamic accompanied by four accelerating cycles reveals, that the second
systemic war (the French Revolutionary and Napoleonic Wars, 1792-1815) is
as connected to the First World War (1914-1918), as is the First World War to
its successor the Second World War (1939-1945).
The connectedness of (the relationship between) systemic wars lies in the
highly deterministic finite-time singularity dynamic accompanied by four
accelerating cycles, and the deterministic laws that produced the singularity dynamic. Contingent causalities are what they are: contingent, and do
not – cannot – explain the ‘emergence’ of the Second World War (1939-1945),
shortly after the First (1914-1918).
338 Napoleon, Hitler, and Churchill, all great men of history, were mere effective
manipulators of tensions and events in the contingent domain of the System.
Key words

Great Men, Deterministic domain, Contingent domain, Contingent latitude.

Upgraded orders in the anarchistic System are implemented through systemic wars. Systemic wars are manifestations of criticality in the deterministic domain of the System, and are highly deterministic in nature. The
timing, duration and intensities/severities of systemic wars are deterministic
properties. Deterministic laws determine how much contingent latitude
there is; latitude for contingent dynamics.
The reasons these (and other) wars are fought, what social issues and
ideologies are ‘used’ to shape events, and what key players made decisions
within the ‘contingent latitude’, are highly contingent variables. The ‘versions’
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of wars we know are the highly contingent versions that actually unfolded
in the contingent domain.
If the contingent key players who were able to dominate the stage at those
moments in time had not emerged, others would have taken their places,
and would have produced different outcomes, but only in the contingent
domain of the System. The deterministic domain is indifferent to the nature
of contingent dynamics, as long as its (deterministic) demands are met.
Napoleon only started and shaped a cascade of contingent dynamics that
were produced by deterministic dynamics, by effectively using interacting
self-fulfilling prophecies in the contingent domain for his ‘own’ ambitions
and purposes; by doing so he produced the French Revolutionary and Napoleonic Wars (1792-1815). This was but one out of many versions that were
available in the contingent domain.
339 Our freedom of choice is much more restricted than we are aware of and is often
not more than an illusion.
Key words

Freedom of choice, Free will, Illusion, Singularity dynamic, Contingent domain,
Contingent latitude, Second law of thermodynamics, Security dilemma,
Interacting self-fulfilling prophecies.

States, through a multitude of interactions, in efforts to fulfill their populations’ growing basic requirements, produced increasing amounts of free
energy in the anarchistic System; deterministic laws applied (and still apply)
to the free energy (tensions) states produce(d).
These deterministic laws and mechanisms ‘transformed’ the free energy
(tensions) that the System produced into a self-organized accelerating finitetime singularity dynamic accompanied by four accelerating cycles (1495-1945).
The highly deterministic finite-time singularity dynamic set the stage for
contingent dynamics; as far as the deterministic laws allowed for ‘contingent latitude’.
The acceleration of the singularity dynamic caused by the System’s
increasing connectivity forced free energy releases wars (systemic wars in
the contingent domain) on the System at an accelerating rate; the timing,
duration, and the amount of free energy that had to be put to work during
successive systemic wars were imposed by the second law of thermodynamics
and were not a matter of choice in the contingent domain.
The security dilemma and interacting self-fulfilling prophecies between
states ensured (and still ensure) that contingent dynamics and deterministic
requirements were always synchronized. The security dilemma and interacting self-fulfilling prophecies ‘shaped’ the crystallization of free energy into
issues and tensions in the contingent domain of the System, and ensured
that these issues and tensions were ‘within’ the contingent latitude allowed
by the deterministic domain.
The security dilemma and interacting self-fulfilling prophecies are
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powerful ‘shapers’, and ensure that the expectations from states (and their
populations) in anarchistic systems (for example regarding threats from
other states in the System) are always met. This ‘dynamic’ gives the false
illusion to states, their decision-makers and populations, that the System
responds to their ‘free choices’; however, that is a misleading interpretation:
both mechanisms ensure that in anarchistic systems you get what you expect.
Anarchistic systems do seldom disappoint.
Through the self-organized finite-time singularity dynamic, accompanied by four accelerating cycles, that developed and unfolded in the System
during the 1495-1945 period, states and populations unintentionally and
unknowingly produced a ‘context’ they had to obey and respond to, to ensure
compliance with the second law of thermodynamics.
Our free will is much more limited than we think and want to believe.
340 Historical research and International Relations theory require a paradigm shift to
be of any use and to escape the war trap that we collectively produce(d).
Key words

Historical research, International Relations theory, IR-theory, Paradigm shift.

To make sense of historical processes and dynamics in the System, and in
the current international order, it must be recognized that the System is
highly deterministic and that its contingent dynamics and development (as
far as there is latitude) are shaped and determined by deterministic laws
and mechanisms.
This study shows that there is not as much contingency – and free-choice –
as is assumed and that the causalities historians and social scientists identify
are often incomplete and artificial fabrications. History and International
Relations theory (IR-theory) are incomplete pseudo sciences that ignore
the most fundamental properties of the System, including the fact that
deterministic properties determine the latitude and certain properties of
dynamics in the contingent domain of the System.
Historical processes and the development of the current international
order (System) can only be understood if historical science and IR-theory
fundamentally adjust and redefine their paradigms and take the deterministic domain and the workings of the interface between the deterministic
and contingent domains into account. Prevailing paradigms are incomplete,
based on misguided assumptions, and, in all respects, deficient for making
sense of historical processes and future developments (see also: (65), (74)).
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341 The chaotic nature of non-systemic war dynamics makes the timing, duration,
size, and severity of non-systemic wars highly sensitive for the initial conditions
of the System (the conditions at the time of the emergence of non-systemic
wars). Non-systemic wars are intrinsically unpredictable and for that reason also
difficult to understand in hindsight.
Key words

Chaotic conditions, Sensitivity for initial conditions, Intrinsic unpredictability,
Explanation in hindsight, Cause and effect.

In case of chaotic conditions (n, the number of degrees of freedom of the
System > 2), small differences in initial conditions of the System are exponentially magnified and result in fundamentally different war dynamics;
(almost) similar initial conditions produce non-systemic wars with very
different properties (for example sizes and severities). As a consequence, the
properties of non-systemic wars are intrinsically unpredictable.
However, these characteristics of chaotic non-systemic war dynamics,
also makes it problematic to explain them (their properties) in hindsight.
Given the high sensitivity of non-systemic wars to initial conditions, it is
problematic to identify and attribute precise causes to the properties of
non-systemic wars; relationships between causes and effects are ambivalent.
The intrinsic ambivalence complicates historical analysis and interpretation. It is impossible to reconstruct the exact initial conditions of the System
before chaotic non-systemic wars, to identify (precise) causes of these wars
and to explain their ‘behavior. These unavoidable analytical shortcomings
undermine our ability to formulate reliable policy advice, based on the
analysis of previous non-systemic wars.
I argue, at best, it is possible to identify classes of scenarios that result
in classes of effects.
To make my point, I now give some examples of (predictable) failures to
formulate sensible policy advice, based on past experience.
Based on experience in the Vietnam War (1965-1973) the United States was
reluctant to ‘start’ the (what would be named) Gulf War (1990-1991, nr. 124),
because of fear to get create another ‘quagmire’. Overwhelming force was the
lesson learnt that was applied. This approach (decisive force), however, did
not provide reliable lessons for the next two wars the United States started:
War of Afghanistan (2001-2014, nr. 129) and the Iraq War (2003-2011, nr. 130).
Also, despite numerous ‘similarities’, the wars in Iraq and Afghanistan did
not have any predictive use for the wars in Syria (2011-…) or Libya (2011-…),
beyond faulty and misguided predictions confirming the intrinsic unpredictability and ambivalence of non-systemic wars.
Because the underlying causes of the unpredictability of chaotic non-systemic wars are not recognized, the failure to make reliable predictions, is
in hindsight often attributed to certain differences between wars that were
believed to be similar in some key-respects. Application of this logic is,
however, also misguided.
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The fact that the Gulf War did not, as was feared, result in a Vietnam-like
quagmire that the United States was sucked into and could not escape, but
instead came to a surprisingly fast solution, was in hindsight attributed to
decisive levels of force that were deployed during the Gulf War. This lesson
resulted in the ‘Powell doctrine’. Application of the Powell doctrine in the
Iraq War (2003-2011), also referred to as ‘shock and awe,’ could not prevent
this war from escalating and resulting in a Vietnam-like quagmire that this
doctrine had previously demonstrated it could avoid.
As I proposed, at best, classes of scenarios that result in classes of effects
can be identified, but must then be ‘linked’ to the properties of the regime
(low- or high-connectivity) that applies to the non-systemic war dynamics
of the System (regime).
However, while non-systemic wars are intrinsically unpredictable, systemic wars that really define international orders and relatively stable periods
are highly predictable. Research methods must be developed that take these
fundamental differences into account. Historical and social science needs a
paradigm shift to meet scientific standards and to be of more practical use.
342 As long as its demands are met, the deterministic domain does not concern itself
with contingent dynamics.
Key words

Deterministic domain, Contingent domain, Contingent dynamics, First World War,
Third systemic war, Bipolar system.

Clark observes in “The Sleepwalkers, How Europe went to War in 1914” that
in the decennia preceding the First World War, dynamics between states
(‘alliance dynamics’) transformed the System from a multipolar system in
which a plurality of forces and interests balanced each other in a precarious
equilibrium, to a bipolar system (18). “You see a bipolar Europe organized
around two alliance systems … the profiles of two armed camps are clearly
visible. The polarization of Europe’s geopolitical system was,” according to
Clark, “a crucial pre-condition for the war that broke out in 1914.”
Clark further observes: “The bifurcation into two alliance blocs did not
cause the war; indeed it did as much to mute as to escalate conflict in the
pre-war years. Yet without the two blocks, the war could not have broken
out in the way that it did. The bipolar system structured the environment
in which the crucial decisions were made.”
According to this study, alliance dynamics and the configurations in
which they crystalize are contingent dynamics; the deterministic domain
determines their latitude.
During its life span (1495-1945), the System developed different types of
configurations in the contingent domain. Historians studied these configurations extensively (35) in efforts to find causal relationships between typical
configurations and the behavior (dynamics) of the System.
This study shows that contingents dynamics in the System, are to a high
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degree determined and shaped by the deterministic domain; the deterministic
domain determines the ‘contingent latitude’ of the System. This study also
shows that contingent dynamics cannot be understood without taking the
deterministic domain into consideration.
When the four cycles that accompanied the finite-time singularity
dynamic (1495-1945) are used as units of analysis, there seems to be no connection between the configurations of international orders shortly before
the outbreak of systemic wars, and these systemic wars.
The start time, duration, severity, and purpose of systemic wars (to establish upgraded orders) are deterministic properties of the System, consistent
with the requirements of the second law of thermodynamics. Issues, ideologies, and political purposes for which systemic wars are fought, how preceding tensions crystalize in configurations, and how wars are actually fought,
do not matter for the deterministic domain as long as its laws are obeyed.
343 The implementation of cooperative structures in the contingent domain of the
System is not indicative for changes in the nature of humanity, but is enforced by
the second law of thermodynamics.
Key words

Contingent domain, Nature of humanity, Second law of thermodynamics, Cycles,
Integration, Mass destruction, Interacting self-fulfilling prophecies.

The finite-time singularity dynamic accompanied by four accelerating cycles
(1495-1945) is the ‘product’ of the tensions (free energy) that were produced
by growing populations, organized in states in the anarchistic System, that
strove to survive, and the second law of thermodynamics that applied to
these tensions.
Given the accelerated production of free energy in the anarchistic System,
the second law of thermodynamics demanded the accelerated implementation of upgraded orders to allow for lower energy states in the System. In the
contingent domain of the System, the successive upgraded orders resulted in
increasingly comprehensive organizational arrangements that underpinned
international orders. The finite-time singularity dynamic accompanied by
four accelerating cycles set in motion a (‘parallel) process of cooperation
and integration in the contingent domain of the System. The ‘coordination’
between the deterministic and contingent domains of the System was accomplished through the mechanism of ‘interacting self-fulfilling prophecies’.
The increasingly comprehensive organizational arrangements that underpinned successive international orders, formed a prelude for the eventual
implementation of two dedicated non-anarchistic hierarchies in Europe
(the core of the System).
The increasing levels of cooperation were not, as is often suggested, the
outcome of a learning process by states and their populations and societies:
The second law of thermodynamics forced them on the System. The almost
unbounded ‘flexibility’ of humanity, populations, and societies to adjust
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themselves through interacting self-fulfilling prophecies to the deterministic requirements of the System, ensured that the process of integration
could continuously be justified and attributed to deliberate choices and
acts of free will. The interacting self-fulfilling prophecies that make states
and populations think they decide to go to war also make them think they
decide on the implementation of cooperative structures.
Wars, as well as (the arrangements of) international orders, are ‘forced’
upon the System by the second law of thermodynamics to allow for a lower
energy state. The details of organizational arrangements that are implemented are not relevant for the second law of thermodynamics, as long as
its requirements (lower energy states) are met.
The moment in 1945 states in the European core of the System collectively switched from mass destruction to integration and cooperation was
not the outcome of a ‘learning process’, and also does not mark a sudden
step in the evolution of humanity; it is the application of a deterministic
law, in combination with our (collective) urge to survive; and yet another
demonstration of the unbounded flexibility of humanity to adjust itself to
deterministic requirements.
344 A bipolar system is not necessarily equivalent with two degrees of freedom.
Key words

Bipolar system, Degrees of freedom.

‘Bipolarity’ - a typical configuration in the System, when an alliance consists
of two opposing alliances - does not imply that the number of degrees of
freedom of the System is reduced to two. If this were the case, bipolarity and
non-chaotic war dynamics would always go hand in hand. It is the level of
intensity of rivalries, not bipolarity as such, that determines the degrees of
freedom of the system.
Regarding bipolarity, Clark observes that, despite the bipolarity of the
System preceding the First World War, when Europe was organized around
two alliance systems (the ‘Triple Alliance’ between Germany, Austria, and
Italy, and three connected bilateral agreements involving Britain, France,
and Russia), states could not afford to ignore the interactions and positions
of multiple other states. “For Russia, as for Britain this was still a world in
which there was more than one potential enemy. Beneath the scaffolding
of the alliances lurked older imperial rivalries” (18). Despite a ‘bipolar’ configuration of the System, the positions and interactions of more than two
states impacted states’ war decisions, implying that the degrees of freedom
of the System (n) is larger than two (n > 2).
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345 Unawareness of the existence and impact of the deterministic domain on
the dynamics and development of the System, leads to fundamentally wrong
assumptions and interpretations.
Key words

Deterministic domain, Second law of thermodynamics, Contingent latitude.

Clark’s research only concerns the contingent domain of the System; Clark and
other historians are not aware of the existence and decisive impact of the deterministic domain (18). This unawareness leads to false assumptions and conclusions. For example, when causalities cannot be reconstructed in the contingent
domain, developments are seen as discontinuous: “Crucial to the complexity
of the events of 1914 were rapid changes in the international system (…). These
were not long-term historical transitions, but short-range realignments. (…) It
draws our attention to the place of short-range, contingent realignments in
shaping the conditions under which the crisis of 1914 unfolded” (18).
This study shows, that this is interpretation of the dynamics and development of the System is not correct; deterministic laws determine the timing
of systemic wars; and systemic wars are integral components of the finitetime singularity that unfolded in the System during the 1495-1945 period.
The short-range realignments Clark refers to are in fact not relevant, as long
as the demands of the second law of thermodynamics are met.
Clark also refers to “some of the most interesting recent writing on the
subject” in which Afflerbach and Stevenson argue that “far from being inevitable, this war was in fact ‘improbable’ - at least until it actually happened
(18). From this it would follow that,” according to Clark, “the conflict was
not the consequence of a long-term deterioration, but of short-term shocks
to the international system.”
I argue that this suggestion is fundamentally wrong; this study reveals
that a highly-deterministic dynamic shaped the contingent dynamics of the
System and left not much room for ‘contingent latitude’.
The First World War (1914-1918) - the third systemic war – (also) was
a product of free energy (tensions), the anarchistic System produced at
accelerating rates as a consequence of growing populations of states, and
of the second law of thermodynamics that applied to its dynamics: the First
World War – like all other systemic wars - was inevitable and necessary for
the System, to ensure its performance and evolvability.
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346 The finite-time singularity accompanied by four accelerating cycles that unfolded
during the 1495-1945 period in the anarchistic System, provides a framework for
making sense of historical processes; it not only explains the nature of war dynamics in the System, but also explains the direction of its development.
Key words

Singularity dynamic, Framework, Research, Rhythm, Permanent structures,
Cycles, Robustness, Fragility, Structural stability, Fractal structures.

In this statement, I comment on a number of observations Tilly makes in
his study “Coercion, Capital, and European States, AD 990-1992” (70).
1 Systemic wars define the ‘rhythm’ of the System
Tilly observes that, around 1500, “the increasingly connected European
state system shifted to the rhythm of major wars.” However, Tilly does not
specify this ‘rhythm, other than observing that a number of severe wars
took place. As this study shows, during the 1495-1945 period the anarchistic
System produced a finite-time singularity accompanied by four accelerating cycles. Four systemic wars defined the cycles (and the relatively stable
periods that typically follow), that accompanied the finite-time singularity
dynamic. These four wars, that are produced at an accelerating rate, can be
considered ‘the’ rhythm of the System.
Although a number of non-systemic wars during the first exceptional
period (1657-1763) were system-sized, they do not qualify as systemic (as
I explain in this study). Typically, historians (including Tilly) consider the
size of wars a defining characteristic; this however is not the case.
2 Size is not (always) a relevant criterion
In the discussion that follows, Tilly “arbitrarily takes all wars in Levy’s list
during which great powers suffered at least 100.000 battle deaths.” Tilly
selected eighteen wars that meet this requirement. This study shows that
battle deaths are not a relevant criterion to determine which wars actually
had an impact on the System. During the first exceptional period (1657-1763),
as just mentioned, the System produced a number of very severe wars that
did not have any significant impact, other than delaying the unfolding of
the singularity dynamic and making its dynamics less efficient.
3 Towards more permanent structures
Tilly also discusses the four wars that I defined as systemic; historians
noticed that these wars had a significant impact on the order of the System,
without identifying their deterministic relationship, and the fact that they
were produced by a very consistent and highly deterministic finite-time
singularity dynamic.
I quote Tilly: “The cruel Thirty Years’ War locked the European state
system in place,” and “(…) the end of the Thirty Years’ War consolidated the
European system of national states.” Indeed, this occurred by introducing
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the sovereignty principle, defining a key property of units of the system.
This is part of a process of self-selection, as I explained. “The Congress of
Vienna (1815), ending the Napoleonic Wars, brought together representatives
of all Europe’s powers, not to mention many of its would-be powers… In that
settlement and in the negotiations following World War I, the great powers
came as close as they ever have to the deliberate collective mapping of the
entire state system, right down to the boundaries, rulers, and constituents
of individual states… The settlements of World War I brought the last more
or less general, simultaneous, and consensual redrawing of Europe’s map.”
Tilly shows, with the help of two diagrams concerning joint involvement
of European states in Great Power wars, one for the period 1496 – 1514 and the
other for 1656 – 1674, that “… a European state system that had become more
tightly knit” over time “had shifted decisively northward, and had thereby
lost its Italian focus.” (70) “Although the relative power and centrality of the
participants altered considerably during the next two centuries, the map for
the later seventeenth century shows us something like the structure that
prevailed into our own time.”
Tilly’s observations only concern the contingent domain and are for that
reason ‘incomplete’. The identification of the finite-time singularity accompanied by four accelerating cycles, makes it possible to introduce the four
cycles as a meaningful units of analysis. The development of properties of
successive cycles show what was actually happening in the System.
Analysis from a ‘cycle-perspective’ shows that the robustness, fragility and
structural stability of the System (successive cycles) increased linearly over
time. Robustness and fragility are two sides of the same coin (as I explained);
increasing robustness contributes to increasing fragility of the System.
I argue that two properties of the anarchistic System are indicative
for the increasing structural stability of the structure of the System: (1) a
(linear) decrease in Great Power status dynamics in Europe (the core of the
System); coming to a halt (becoming zero) during the fourth international
order (1918-1939), implying ‘permanence’ - absolute structural stability – of
the Great Power status hierarchy in Europe, and (2) the sizes and ‘forms’ of
states (the territories they controlled in Europe) simultaneous becoming
permanent, and – that is a related development (property) of the System the size distribution of states becoming increasingly ‘fractal’ (can be best
described with a power law).
I argue that the fractality of states (also achieved during the fourth
international order), is (of course) not a coincidence or just a ‘peculiarity’,
it points to optimality: fractal state structures ensure that the production
of tensions during relatively stable periods (the life span of international
orders) is minimized, while (at the same time) the deployment of destructive
energy during systemic wars can be optimized. The fractal structures of
states were carved out by fractal activities that constitute systemic wars.
Decreasing status dynamics and increasing fractality both are indicative
for the increasing structural stability of the structure of the System.
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347 Kondratieff economic cycles and war cycles are not synchronized and seem
unrelated.
Key words

Economic cycles, Kondratieff, War Cycles, No Synchronization.

During the 1495-1945 period, the anarchistic System produced a finite-time
singularity dynamic accompanied by four accelerating cycles. Each cycle
consists of a relatively stable period (international order), followed by a
systemic war. The System used systemic wars to upgrade international
orders, consistent with requirements of the second law of thermodynamics.
The singularity dynamic optimized the System’s performance (its ability to
ensure the balanced fulfillment of basic requirements of uneven states in the
anarchistic System, including their security) 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).
During relatively stable periods states focused on the balanced fulfillment of their basic requirements; during systemic wars on the other hand,
states gave priority to the deployment of destructive energy, to restore their
security, and ensure the implementation of upgraded orders that would take
their interests into account.
During the unfolding of the finite-time singularity, accompanied by four
accelerating cycles, increasing amounts of destructive energy had to be
deployed, and (as a consequence) systemic wars became increasingly ‘total’.
It seems reasonable to assume that the economy (economic activity at the
scale of the System) and war dynamics of the System interacted: successive
systemic wars required increasing amounts of resources (to produce and
deploy destructive energy), at accelerating rates.
Although it is not to aim of this study to explain the interaction between
the economy and war, I will now address the question whether Kondratieff
cycles (1789-2003) and the cycles that accompanied the unfolding of the
finite-time singularity dynamic in the period (1495-1945), were synchronized.
Kondratieff identified four cycles in economic growth dynamics during
the period 1775-2000. Each cycle consists of four phases: expansion, collapse,
stagnation, and recession. See below table for the specifications of respective
cycles (39).
Characteristics of Kondratieff Cycles

Cycle

Start

Peak

End

Life span

1

1789

1814

1843

54

2

1843

1864

1896

53

3

1896

1920

1949

53

4

1949

1973

2003

54

Table 107 This table shows the characteristics of Kondratieff cycles.
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Total severrity of cycle /100000 BCD

These cycles unfolded very regularly. The average life span is 53,5 years,
peaks were reached at very regular intervals, the time differences between
successive peaks were 50, 56, and 53 years, but these cycles did not accelerate.
Various explanations are proposed for Kondratieff and other economic cycles.
Proposed causes include war cycles, the demographic cycle, fiscal aspects,
immigration, and social and psychological changes (39).
The question if and how the economic and war dynamics of the international system interact(ed) has been extensively researched; however, this
research was never based on awareness of the existence of the accelerating
war cycles identified in this study.
Kondratieff assumed that the international system produced 50- to 60-year
cycles of war (39). Regarding Kondratieff’s analysis, Mager explains, “The
cyclic nature of wars was an integral part of his empirical data, not only
as a part of the long wave but as a product of it and as a force that kept the
wave in motion. He insisted that wars were the result of natural tension in
a capitalist economy” (39).
This study shows that those 50- to 60-year war cycles (Kondratieff refers
to) do not exist and are in fact artifacts. Kondratieff’s assumptions and
conclusions are, at least in this respect, not correct. However, the non-existence of 50- to 60-year war cycles does not imply that the economic and war
dynamics of the System do not interact, but only that, if they interact, that
different mechanisms are at work (see also: (27)).
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Figure 136 shows Kondratieff and war cycles during the period 1775-1945. This figure shows that the
dynamics were not synchronized. Both domains developed autonomous/independently.

522 |



CHAPTER 20

STATEMENT 348

The figure shows that the anarchistic System developed its ‘own’ autonomous finite-time singularity dynamic accompanied by four accelerating
cycles, independent of long-term economic dynamics. It seems the economic
domain produced enough destructive energy to maintain the development
and unfolding of the finite-time singularity dynamic, without the synchronization of cycles in both domains. However, further research is required.
348 Radicalization and terrorism (also) are responses of social systems with ‘intrinsic
incompatibilities’.
Key words

Tension, State, intrinsic incompatibility, Radicalization, Terrorism, Switch,
Connectivity, Thresholds, Degrees of Freedom, Recruiting, Strategies, Sensitivity
for terrorist attacks.

It is possible to depict social systems as energy/tension-fields, with specific
configurations. The configuration of the energy/tension-field impacts the
production (when, where, amount, etc.), use (path of ‘release’), and purpose
(the order that will be implemented) of energy (tensions) in the system.
Deterministic laws also apply to the production, and use of energy (tensions)
in social systems (in states and societies.
Although deterministic laws (like the second law of thermodynamics)
apply to social dynamics, some latitude is left for contingency – ‘contingent
latitude’ – to impact the system’s dynamics; contingency is accommodated
as long as deterministic requirements are met.
States not only have to ‘handle’ (as far as that is possible) tensions (free
energy) generated between states in the anarchistic System, but also within
their ‘own’ state-structures and societies. States are ‘responsible’ for the
balanced fulfillment of a ‘dynamical’ set of basic requirements of their populations and societies. External and internal energy/tension-fields interact.
It is possible to map the ‘internal’ energy/tension fields of states and their
societies, revealing certain vulnerabilities, for example for terrorist attacks.
States and their societies differ in the types and amounts of tensions they
produce, but also in (for example), the paths of least resistance their societies
expose (related to the structures of their social network(s), etc.), and to what
extent integrative structures of states are instrumental in provoking terrorist
attacks, can produce effective responses, and are affected by such attacks.
The insights this study provides in the workings of the System, also
provide some clues to acquire a better understanding of terrorism and of
terrorist attacks, although I expect, that the contingent component in terror-dynamics is larger than in the war dynamics of the System; an important similarity between both dynamics is that both phenomena are energy
(tension) releases, and system-responses to high tension levels.
As I argue in this study, the origin of wars as such (war as a phenomenon), cannot be explained by ‘contingency’; wars are the outcome of a highly
deterministic dynamic; the intrinsic incompatibility between connectivity
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and security in anarchistic systems, that leads to free energy (tensions) that
must be put to work, at a certain point (consistent with the demands of the
second law of thermodynamics). The role of contingency is – so to say – to
crystallize this energy into meaningful contingent dynamics.
Terror-dynamics – as is the case with the war dynamics of the System –
can only be understood, and eventually be prevented, if the ‘underlying’
deterministic dynamics are identified: What is the intrinsic incompatibility,
that produces tensions in states and societies, that are then put to work
through terror attacks? The intrinsic incompatibility between personal
identities of (potential) terrorist and the dominant values and norms of
societies they live in? What is the driver (control parameter) of this dynamic;
connectivity? Connectivity of/with what? The purpose of wars is to relieve
local issues (non-systemic wars), or upgrade the orders of the System; what
is the purpose of a terror-attack from a system’s perspective; to upgrade the
societies order to allow for a lower energy level?
Given certain tension-levels in a society, and the configuration(s) of the
energy/tension-field(s), it could be a matter of time before an individual
– a single node in a vast network of individuals – ‘snaps’, and switches to a
positive ‘war’ decision (conducting a terrorist attack).
The ‘snap-sensitivity’ of individuals differs, and depends – I assume – for
example on personality structures, personal experiences and conditions,
but also (as this study suggests) on the connectivity of individuals in social
networks.
‘Terrorist-attack’ decisions, like war decisions, can be considered ‘binary
decisions with externalities and thresholds’; I assume that especially peergroups are important in this respect.
Three properties in particular define the dynamics of these individuals (as
is the case for the war dynamics of the System): their connectivity, the thresholds they apply to the use of violence, and the number variables (degrees
of freedom, ‘n’) that are taken in consideration regarding these decisions.
1 Connectivity
Individuals with a low number of connections, that live in a sparse social
network, live (so to say) in low-connectivity regimes, are isolated, and one
additional connection (incoming signal) has more impact on such a sparsely
connected individual, than on highly connected individuals.
2 Thresholds
Thresholds determine when individuals switch to positive attack decisions.
Individuals with low thresholds concerning the application of violence, only
need a low number of their connections to switch to positive terror-attack
decisions, to also make such a switch. Criminals (often) have proven to possess
low threshold levels regarding the use of violence; however, a low threshold
can also be a result of a lack of empathy, for example as consequence of a
privileged upbringing.
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3 Number of degrees of freedom
The number of degrees of freedom is (in this context) the number of variables
an individual takes into consideration, regarding attack-decisions. If individuals define their environment in terms of intense rivalries (for example
between religious ideas), their number of degrees of freedom will be reduced
to two, decisions (considerations) of these individuals lack a third or fourth
‘balancing’ variable (degree of freedom) that constrains their behavior.
Recruiters of (potential) terrorists (individuals that are prepared to conduct an
attack) isolate their targets (recruits), by ‘disconnecting’ them from their social
network, focus on individuals with a proven track-record regarding the use
of violence, provide (further) justification of the use of violence (for example
through religious ideas), and reduce the number of degrees of freedom (variables) these individuals take into consideration, by radicalizing their ideas.
Specific personal and psychological conditions/properties can also be exploited.
The ‘conditions’ just mentioned also offer clues to develop short- and
long-term strategies to prevent the production of tensions in societies, and
develop (preventive) strategies to tackle (individual) radicalization.
Terror attack
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Figure 137 This figure shows a causal loop diagram that depicts a number of closely related self-reinforcing (positive feedback) mechanisms that explain why terrorist attacks tend to produce
more terrorist attacks. The basic logic of this self-reinforcing mechanism is simple: Terrorist
attacks generate a number of (reinforcing) pay-offs for radical groups: (1) media attention,
(2) (new) issues and more tensions, (3) demonstrate and negatively affect the ability (legitimacy) of states to adequately respond to (new) attacks; these pay-offs reinforce each other.
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349 The high sensitivity of non-systemic wars for the initial conditions of the
System, makes these type of wars intrinsically unpredictable, and difficult to
explain (‘reconstruct) in hindsight.
Key words

Chaotic dynamics, sensitivity for the initial conditions, Unpredictability,
Explanation in hindsight.

I argue that (normally) non-systemic war dynamics of the System are chaotic
in nature; this implies that non-systemic wars are intrinsically unpredictable,
because of their high sensitivity for the initial conditions of the System.
The question then is, given the high sensitivity of the sizes, intensities
(and probably timings) of non-systemic wars for the initial conditions of
the System, whether the sizes and intensities of non-systemic wars can in
retrospect be explained sensibly and what meaning can be applied to these
explanations. Historians can no doubt (in retrospect) reconstruct the events
that ‘unavoidably’ produced wars the System actually experienced, including
their sizes and intensities. Apart from the fact that historical research methods, and the explanations they provide, show fundamental shortcomings, the
question is, if sensible explanations for historical events and processes can
be given, even if these shortcomings are eventually taken into consideration.
However, these analyses are not much more than compelling yet highly
contingent and speculative stories. Systemic and non-systemic wars are
release events produced by an underlying deterministic domain that follow
a number of deterministic laws. How this energy is applied in the highly
contingent domain, and how these events play out, however, are highly
contingent events. What meaning we give to these events in hindsight is
also highly speculative.

