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Abstract: This article presents description of social structures such as, for example, states, in the
context of their consideration as systems. Moreover, it seeks to develop K. Marx’s model in terms of
systematic approach, as well as to justify the application of the Fibonacci sequence to systems in
general and, in particular, to social systems. The description covers a wide range of issues, ranging
from the assertion of the basic principle of living systems as patterns in resources flows to
description of functions of various aspects of states and their economics in terms of objective needs
of such structures. In addition, this article justifies synergetic effect based on proposed model, and
the way this effect is applied to state systems. Moreover, it includes the description of main changes
of socio-economic formations throughout the history as a natural development of social systems,
including possible modern stages. The fundamental tool of this description is description of essence
of the mechanism of property rights and its formation options. The differences of two extreme
directions of such development are also described on the basis of the objective factor of resource
provision. Special attention is given to the concept of surplus value as a feature of social production
systems.
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1. Introduction

This article was written with an aim to offer a small addition to the systems theory and to expand
the materialistic approach to economics.

We should start with an overview of general concepts. There are many definitions of systems
and living systems, and in this article a living system is defined as a regularity in flows of matter or
energy (resources). In the article we will only talk about living systems, including the most complex
of them, social systems. All systems are composed of matter (or energy) and are in motion. Repeating
and self-sustaining patterns in matter and energy flows, which spend part of their resources to
maintain themselves in the future, are most stable flows [1], and they are living systems.

The most efficient way to maintain systems is to expand their resources flows constantly, which
means the increasing of their efficiency. In most cases, the increasing of efficiency is related to
increased complexity [2], [3], since there emerge mechanisms for exploitation of previously untapped
types of resources, which join the total flow through systems.

Self-replication is one of the basic mechanism that systems use for their self-preservation [4], as
it reduces consequences of individual copies destruction and creates the possibility for evolution by
selection. Another mechanism on which systems stability and self-sustaining of resources flows
depend is the focus on maintaining the status quo, or, in other words, the pursuit of predictability of
resources flows [5]. Under normal conditions, which is with lack of full information on the
environment, the need to avoid changes is a very effective way of self-preservation.

As stated above, in this article systems are defined as patterns in resources flows. All living
systems are incorporated into larger flows of resources and encompass a number of smaller flows of
matter and energy within themselves. Some of these flows are living systems too. Being part of large
flows systems receive resources and then pass them on. Every interaction is bilateral; there is an
exchange of various types of resources. All parties engaged in such exchange are in need of resources
received to maintain their internal flows and have the resources, which the counterparty requires.
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Since the exact quantitative match of current demands to existing supply is impossible, one of
the parts will continue to experience resources shortage after their interaction and will be in need of
new exchanges with other counterparties. Accordingly, the other side will receive more resources
than it needs. With the subsequent interaction there will be established a new situation of either
surplus or shortage. Excessive resources are used to expand a system that is to increase the number
of its component elements. With regard to the sources of scarce resources, there will be an aspiration
to maintain and enhance connection with them. Strengthening ties with counterparties means that
the interaction efficiency will be increased due to a greater qualitative conformity with demands of
the opposite side.

The expansion and the replication of systems with the excess resources will result in a
competition for resources and a shortage, where only the most effective would be saved. Resources
redirected to develop new mechanisms of exchange to become more efficient during the competition
process may be wasted, if the evolution direction turns out to be wrong. Such systems will be
vanished and their resources will go over to the ones which remain, what will create the surplus
conditions. The higher the rivalry, the higher the risk, and therefore the greater the resources it will
need to expend to compete. But also the winners get more. Those flows of matter or energy they are
systems which can most successfully adapt to the sources of their resources would be strengthen and
could be spread in the future.

It is important that the maximum system resources will be diverted to enhance the efficiency,
since otherwise there is a higher risk that rival systems will spend more resources and win in this
struggle. The maximum level of resources, which could be spent profitably in a certain direction, is
equal to a possible gain. High expenses will not be justified and will lead to a system loss, that is to
say to the damping of part of its matter and energy flows. Thus, the costs are on average equal to the
total benefit of those systems which will choose the right direction for their evolution. Other systems
will waste their resources in vain. As applied to economic social systems this rule could be
reformulated as follows: the value of all goods in a market system is equal to the value into price of
their production [6].

2. Norms

The most developed systems use integrated resources of diverse nature to maintain their
existence. Resources utilized by humans are very diverse: there are food, air, light, materials,
information, social resources and other. Let us consider social resources in more detail. In this article
social resources are defined as an opportunity to use for a personal benefit the facilities of groups of
people to which a person belongs, or, in other words, the resources of special systems this person
forms part of. Accordingly, as soon as a particular sphere becomes available to the system as
resources, it is also becoming a source of risks. In addition, the social sphere has relevant social risks,
for example, there is a probability to be excluded from any useful group of people.

The two main mechanisms of self-sustaining reviewed above are also true to social systems.
Small systems strive to spread themselves among a large number of people who are not integrated
in them at the current moment, and strive to a predictable human behavior who form a social group.
Major social systems which include more than a half of people of the next large set in the hierarchy
are seek to increase a number of people, their components and to gain the predictability of all others.
There is a need to clarify the division of systems on small and major ones that has just been applied.
Small systems are sets, which include less than a half of elements of the closest large set and which
forms part of it. The large ones include more than a half. Specific features of a system are in the
differences between its elements and the elements of a large set. Such differences separate its internal
elements from external. The wider the set, the higher the probability of deviation of the characteristics
of its elements from the mean, and the broader the range of values. To define a system through the
description of its differences it will be more effective to describe the characteristics of small set. For
small systems a small set is characteristic of the system itself, and for major systems, it is characteristic
of its exceptions. In an abstract definition, it looks like one thing, but in practice, every self-sustaining
system should filter its elements from the others, which means controlling the relevant characteristics.
It therefore seems that in the case of systems the number of parameters monitored directly affects the
resources expenditure and the general systems efficiency.
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Participants of social systems being a part of them, transmit the goals of their systems [7]. Social
systems are sets of people, which are formed due to the ties of people who are similar in a way, and
whose patterns of interaction with the world are close. Accordingly, the maintenance of all
systemically important properties by all participants of a system is a factor of system maintaining
and conforming social resources preservation. This is a result of a need for predictability of system
components.

For major social systems, which are sets that include more than a half of people of the closest
large set, it will be more cost-effective to determine the patterns, which are not appropriate for their
components. That is, to determine parameters characterizing the exceptions to the set.

The larger the set of people united by a system, the higher the risk of deviation from the reference
value of systemically important characteristics of people. Therefore, the less specific could be
requirements for them or for the exceptions to such sets. The ambiguity of requirements creates the
situation of risks uncertainty due to deviation from the mean. Herewith, some systems may be of
critical importance for some individuals, if they depend on the resources providing their basic
physical needs.

When unified resources flows of several people consolidate into a common flow, the fluctuations
of the total flow less affect individuals, increasing their resilience in different situations [8]. For this
reason, social systems formed by many people with a similar source of core resources and focused
on their stable obtaining, are most important for its participants. The requirements for participants
of mentioned social systems have always been the first thing to recorder throughout our history in
various forms such as customs, religious requirements, law and others [9], [10], [11].

All the requirements of social systems being fixated in any form should have a source, that is a
subsystem which determine optimal requirements in a current state of an environment. But also there
is a need for mechanisms of temporary or permanent exclusion from system of those elements that
do not meet the requirements. Therefore, social risks not only depend on probability of the
requirements violation, but also on the probability of use of sanctions in the case of their violation.
Also, as it is impossible to formalize requirements of the system perfectly accurate, there is a need
for mechanism for their interpretation in insufficiently detailed formalized cases of requirements
deviation. These are the reasons for the need of legislative, executive and juridical mechanisms in any
social system.

The analyzed examples of internal mechanisms of social systems have analogs in all other self-
sustaining systems. Such functions are performed by a part of set elements, and thus, they compose
a small subset. The existence of such internal mechanisms is an example of internal specialization of
system elements that allows reducing duplication of functions and the costs of switching between
different functions for certain system elements. It is through this the effect of synergy could be
achieved in systems, whereby a set reaches the level of effectiveness which is higher than a total
effectiveness of its elements [12].

Now it worth consider social systems organized on the basis of less critical characteristics of
people. Such systems formalize their requirements less frequently [13], as with priority given to
systems that are more critical, there are no resources for specific monitoring mechanisms and all
participants of system carry out these responsibilities by themselves. First, that means that they
should articulate the requirements for the members of group, they should monitor their compliance
and interpret controversial cases.

The grounds for an independent formation of such requirements could be personal experience,
opinions of the other members of group and other subjective factors [14], [15], [16]. The monitoring
mechanisms are limited only by the capabilities of man himself. These mechanisms include sanctions
against the members of group who according to the person opinion infringed the group norms, and
rewards for those who comply with the requirements. Every member of group expects that the
appropriate monitoring mechanisms be applied by the others member of group. However, since the
requirements of such groups and possible sanctions are not clearly defined, the risks after violation
of such requirements are uncertain. Neither the upper limit of the possible consequences, nor the
probability of the absence of effects. The existence of unknown risks leads to the need to channel the
possible maximum of resources to address them by comply with the rules. For that reason, the range
of compliance with the requirements of various social groups could vary widely even for one person.
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It differs depending on the importance perception of a particular social group in a particular moment
as well as on how much resources will remain after addressing the personal needs of higher priority.

The situation is different with the groups, which have their requirements articulated in any form.
In that case, the members of group could more reasonably assess the consequences of aberration. It
is pertinent to give one of the classic examples [17]: there was imposed the fine for being late in some
kindergarten. After that the number of delayed was doubled. It could be interpreted as that before
the fine imposition punctuality was not formally articulated requirement of some social group with
unknown risks, but after the fines have been introduced it became the requirement with formalized
consequences which was made possible to assess. Moreover, apparently, that in described example
the consequences were not of high significance.

This example also provides an illustration of how an unspoken requirement of a social group to
be punctual was withdrawn. Having become a formalized requirement that applies to all clients of
kindergarten, it was no longer a rule characterizing social subgroups among the kindergarten clients.

Now let us return to social systems with fixed requirements. As mentioned above, the
requirements of social groups, which relate to the basic needs of people, are fixed in the first place.
The needs of having food, safety and health are among such needs. That is why rules related to such
areas and relevant institutes emerge first. With achieving a sufficient account of complexity of some
social process, especially concerning production, the same rules applied here that is to fix the norms
and the mechanisms for monitoring requirements for participants of main social processes.

However, it is often required to change quickly the requirements for the group members — that
is an operational management. This requires mechanisms that do not fix the rules themselves, but fix
their source, which exercises operational management and controls a certain group of people, for
example, a household, a parish, a workshop and others. When there are a lot of such groups, there is
a set of leaders formed, so it will be more effective to fix their functions with a single mechanism —
that is with a general statute and with a consolidated control and protection of these functions. In this
case, there is a unified system of production emerging in a state. Herewith, owning to the limited
capacities of monitoring, such a mechanism could be applied only to the most common industrial
relations, or those related to the largest flows of resources. In fact, production systems becoming large
in a society, declare their norms as common rules, creating certain rules for small subsystems, if
necessary.

The mechanism of securing the right of operating control over production process most
frequently secured through the property. Ownership is composed of three aspects: the right of
disposal, use and possession [18]. The right of disposal consists in the right to determine the fate of
an object. The right of use means to benefit from an object. The right of possession is the right to
manipulate a thing. Two last components of the right could be fully delegated. Let us consider where
the right of ownership could be extended in detail.

3. Ownership

Historically, at the beginning the main resources were collected in their natural form: wild plant,
animals, honey, meteorites or surface metals and etc. Then the ownership could be extended only to
main personal tools and territory, where resources could be obtained. It is still unknown how ancients
society were organized, but modern examples at a similar level of production development allow us
to suggest that it was collective ownership and it extended on territory as wells as on tools. Thus, a
current representative of collective provided operational management, who represented a collective
as the owner of resources. Often it was an elected position. In such circumstances a collective
determined its representatives who directly exercised the collective right of ownership, that is the
collection of resources. However, this is not a delegation of right of possession, but the realization of
this right by a collective itself. The right of use and the right of disposal also were left for the whole
collective. The individual ownership unlikely existed in those times in view of relatively high
complexity of its ensuring.

Later, probably due to the exhaustion of available resources, people had to develop methods for
its replenishment, like to domesticate plants and animals, to develop metal mining and alloy creation
techniques [19], [20]. The costs of such replenishment of resources in the future or infrastructure have
a long-term cost-recovery. That is why such costs require making a choice between long-term and
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current benefits. Since the goal of a man as a system is to increase the predictability, as a rule an
individual will tend to invest in future income. However, if the risk-adjusted investments were higher
than the potential benefits, it would be preferable to save resources in another way.

When sources of resources are scarce, the risk of their even temporary reducing poses a critical
danger. For this reason, under conditions of shortage, there is a need of mechanisms enhancing
predictability and sustainability, that is to create a larger system for synergies and investment into
the future flows of resources. If the sources of resources significantly exceed the needs, than the risks
associated with their temporary reducing are not critical. Therefore, under conditions of a certain
surplus it is not safety of resources sources in the future became valuable, but their intensity. That
means that, in first place, the investments would not be channeled for maintenance of the super
system, but for the expanding of the system itself. Security and intensity are contradictory areas of
investments, as high benefits involve high risks and vice versa.

In other words, with scares resources there will be developed a collective ownership, when
many people are almost equally involved in the distribution of benefits. In a more abundant
environment, there will be an individual ownership, when the distribution of benefits among
individual representatives depends on their personal share, or property value.

Let us return to the issue of investments to replenish resources. The benefit of long-term
investments will be more profitable, if it accompanies the right of disposal, then the owner is
interested in the rechanneling of benefits back to the source development, to secure it or to intensify
it. Such system will be more sustainable in a long-term perspective. Thus, after the transition from
simple collection of primary resources in their natural form to their maintenance, there emerge an
individual ownership, if there is an abundant environment. Then, there two possible types of
organization of operational management appear — collective management through its temporary
representatives and individual leadership by a sole proprietor. In both cases, the right to possess of
renewable resources, such as land, cattle, mines and others. The transition to a system of organization
with delegation of right of possession and with collective ownership corresponds to the so-called
Neolithic revolution [21]. When, with the development of technologies and increasing amount of
resources, social systems with individual property instead of collective appear, the dependence of
workers on landowners and tools grows, which probably served as the basis for the slavery [22], [23].

With a further technological development, ways to enhance the effectiveness start evolving at
the expense of specific means, which have a short term of use or action, depending on the way of use.
It could be fragile tools, which requires special care, or methods for maintaining animal health. As
the requirements for control of work quality are increasing everywhere, the former methods of
organization will not ensure the maximum effectiveness. To create an extra level of control, that is to
create a need for it, the mechanism of delegation of the right of use is being developed, that means a
right to extract useful benefits of an object. With such an organization, the employee’s benefit
depends on the costs of maintaining of means of work. That is, probably, the main reason of the
Feudal Revolution. At the same time, formalized norms are still remained being focused on
maintaining the leading role of the owner of renewable primary resources (of land, cattle, mines and
others) irrespective of collective or individual ownership, but were complemented with norms for
maintaining the rights of users of property.

The major update of norms occurs, probably in that time, when the total flow of resources which
is passing through the subsystem of owners who delegate the right of use, surpass the flow of
resources of subsystem of owners who delegate only the right of possession. Than the subset of
manufacturers with a new distribution of the ownership’ components became more important for
people and the relevant laws are reaching a critical importance. Such objects instead of being a small
system evolve in a large system, which covers more than a half of the economy of society.

With the subsequent development of technologies, an increasing part of the work of individuals
is carried out by specialized subsets. Among those types of work are trading, tools and household
item manufacturing, textile production, processing of primary resources, for example, the processing
grains into flour. It saves time on work and on switching between activities. Thus, there is more time
remains for the main work. At a certain level of technological development, the benefit of external
manufacturing services surpasses the income received without using of them. Thus, it worth to give
more than a half of extracted resources to pay for such services, since its benefits are higher.
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Moreover, that means that the flow of resources coming through a field of concomitant production is
bigger. This area is becoming crucial for a social system and there emerge laws, protecting key
industry leaders that is the owners of concomitant means. Thus, the owner by hiring workers delegate
them the right to possess the means of concomitant production. Such a shift of priority in laws of
various countries could be linked to the end of feudalism and the Church authority, and to the
beginning of the Industrial Revolution and the promotion of mercantilist policy. The most striking
example of such a transition is the textile industry [24]. However, an earlier similar transition had
place in maritime trade [25], where functionally, a merchant ship is a mean of concomitant production
applied to the natural resource of trade routes. At an early stage, the ownership of the trade routes
territory allowed to get profit from the delegation of the right of possession, i.e. of passage of ships.
Subsequently, the technological development pushed the boundaries of trading so far, it were the
merchant ships that became the main source of profit in this area, and their owners were able to
delegate their right of possession of ship by hiring a crew.

Then there is a certain process take place, which is identical to development of delegation of the
ownership on the territory with primal resources components. With the methods of concomitant
production evolving, it covers even greater spheres of life. Starting from the most basic and stable,
eventually it goes to rather mutable spheres, where needs more depend on the situation: logistic
providing, insurance services or technique manufacturing — areas, where even small changes could
significantly change the demand. That is, again there is a need to increase operational control to
accelerate the reactions to the market changes. To this end, as it was earlier, the mechanisms of the
right of use delegation are also being developed, which increases the interest in maintaining
efficiency. Over time, the value of resources flows passing through more mobile organizations using
delegation of the right of use exceeds the flow passing through old-style organization that delegate
only the right of possession. In other words, the benefits of a quick response to changes exceed the
potential benefits of production that responded much slower. In that case, the new organization
become more important for a social system. Therefore, such system develops relevant norms and
institutions to protect them, in the first place, such as the securities market. Then there is the shift of
the priority of legislation and other institutions from delegating only the right to possess the means
of concomitant production to the delegation of right of use when the owners only financially involved
into the enterprise, rarely making significant decisions about it [26], [27], [28]. Herewith, maritime
trading was among the first industries made this transition, switching to the delegation of the right
of use by ship owners.

It is more difficult to describe further revolutionary changes in social systems because they
began to spread recently. It can be assumed that these changes are linked to the fact that with the
increase of production efficiency and its scale growth the need for primary resources or for financial
services has grown so much, that their sustainability has become critical. Therefore, the methods of
productive integration are developing with which the sources of primary commodity necessary for
the production of tools are tied stably to a specific production. The owner delegate the right of
possession of a single chain to the workers if the proprietor has the ownership of sources of primary
commodities, financial institutions and tool manufacturing capacities [29].

With a further rising of competition, the concentration of ownership of a group of companies
has become less profitable, since it requires large financial expenses and limits the ability to attract
external participants. Therefore, the practice of increasing the number of small shareholders is
becoming more widespread [30], because they cannot fully participate in the management of
organizations even with a high share of financial participation. With such distribution, the right of
disposal is retained by one main owner, even with a small amount of the funds he or she invested in
the organization, but external participants are significantly more involved into the company activities
and they depend on it. This transition of state priorities took place in the most economically
developed countries in the middle of the 20th century.

Further, probably when demand for goods began falling short of supply mechanism of
delivering products to consumers and demand management started to play a significant role. Exactly
as it was before, the production of additional tools has been separated from their scope substantially.
As the effect of interaction with consumers increases, so does the profit share, which is beneficial to
give for such services. Legislation priorities are changing relevantly. It is highly probable that this is
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the core issue of the next revolution — the activity of the owners of communication channels with
consumers of the majority of concomitant would be moved-up to the first place. The basic issue
related to such ownership is delegation of the right to possess the audience to employees.

Then by analogy, we could expect that the next revolution will reflect the fact that due to the
increasing need of more effective control there is a growing need to delegate the right to use
communication platforms with users. The one of illustrations of this trend is the fact that nowadays
more and more information is passing through such platforms on the Internet.

4. Difference between centralized and competitive systems

As stated before, social systems could have different priorities depending on their resource base
[31]. With scare resources, they would be centralized to increase their security through the maximum
synergy. With a relatively abundant environment for many areas the main priority will not be
security, but personal gain, that is the competition will prevail, increasing the probability of
developing of more advance mechanisms of adaptation to the environment. In such cases,
competition is possible due to the fact, that even with a slight chance of winning, the gain value has
the potential to recoup even large investments. Moreover, a loss in competition does not result in
death, since it is easy to replenish a necessary minimum in an abundant environment. This is one of
the main pillars of competition in such systems.

Of course, competition does not manifest in all areas. For example, at some levels a subset of the
most successful participants in the social system will cooperate to develop protection mechanisms
against other subsystems. In addition, other subsets will also show signs of centralization. However,
the higher the average level of resources per one member of the set exceeds the minimum
requirements, the less the need for centralization and the more areas acquire the features of
competition for the value of individual resources with a minimum share of cooperation. Primarily
competition will appear in a subset of owners, which is a priority of the norms of the social system,
as it is best endowed with resources. The emergence of competition or centralization in the subset of
large system, through which the main flows of resources pass, makes it possible to generalize its
priorities to the whole set, since that is its priorities that are leading for the entire social system. At
the same time, as mentioned above, properties of such subsets of participants are changing with
technological development.

In the process of system expanding that is with an increase in the number of participants the
both types of systems centralized and competitive will enhance their priority characteristics.
Centralized systems, due to the need to coordinate and control more elements of many people, will
develop relevant mechanisms and their hierarchy. Moreover, along with the hierarchy of functions,
the hierarchy of subsets of people performing these functions will grow too.

Competitive systems with the growth of participants, and hence with an increase in the total
volume of resource extraction, will increase the volume of individual appropriation of resources of
the most successful in competition systems participants. Along with that the potential gains in
competition will also grow, and hence the incentives to participate in it. Of course, both types of
systems when changing the resource base are able to chance their direction for the opposite type of
systems.

We have described the division of systems into systems with a priority of sustainability, and,
therefore, of centralization, and systems with a priority of greater benefit, or a priority of competition.
This description has been made for isolated systems. Now let us consider cases of interaction between
systems.

If there are two systems with similar priorities, one of them will always be more developed,
since there could not be two identical systems. Thus, in one of two similar systems, the possible
sustainability or possible gain will be higher. Then, for a less developed system, it will be more
advantageous to join fully a more developed one. A more developed system will also benefit if it
includes new participants, as it will enable a quicker development. At the same time, the
concentration center of maximum benefit or maximum centralization will remain in a subset of the
elements of a more developed system. This consolidation will also lower the average benefits or
average importance of centers in a subset of the elements of a less developed social system.
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The situation is a bit more complicated when it comes to two opposite systems, since the
comparison of their development is not so obvious. In this case, it is necessary to compare the effective
flow of resources through systems to evaluate the result of their interaction. In this article effective
resources flow will be defined as a resource flow aimed at maintaining the priority direction of a
social system, competition or centralization. In a centralized system, the most part of resources is
channeled to maintain sustainability, after deducting some transmission losses between elements of
the set. However, often those losses could not compare to the synergistic effect. In a competitive
environment, almost all resources are directed to increase benefits, but as a result, only a relatively
small part of the resources is effectively spent.

Let us explain the reason for the high losses in competitive systems. To increase benefits, it is
necessary that the efficiency of methods for obtaining resources exceed the effectiveness of
competitors. However, since new methods are spreading fast enough, the development of more
profitable methods for obtaining resources is constantly required. In its turn, there is a need to spend
resources on changing current action algorithms. Along with that, it is impossible to predict the result
of changes in the conditions of uncertainty. That means that many modifications will be made in
wrong direction and the resources spent on them will be wasted. Such social subsystems will
disappear, and their participants will join the more successful ones. This results in a high percentage
of losses due to high risks with large wins in competitive systems.

For the reasons described, that means that a centralized social system can be comparable in terms
of the effective resources flow to a competitive social system, and is even superior by level of
development. However, a significant difference in development will lead to the fact that either the
possible reliability or the possible gain will be significantly higher than the offer of a competitor and
one of the systems will absorb another one, as in the case of unidirectional systems.

Moreover, if two opposite systems interact, then the interaction occurs at all levels of the
subsystems. Therefore, the most developed subsystems will be much more likely to appear and
concentrate in a competitive social system, for the reasons described above. And vice versa, those
subsystems that require sustainability will gravitate towards a centralized social system. That is, with
the coexistence of a centralized and competitive system, the competitive system will accumulate the
most developed subsystems. However, as soon as some subsystems cease to be the most developed
in terms of organization and there starts the process of their replacement by more efficient ones, they
can remain successful in a subsystem with the opposite type of organization. This is possible due to
the fact, that while such subsystems were the most developed, they were concentrated in a
competitive environment, but after the beginning of their displacement, the competitive environment
ceased to be attractive for investing their resources and they redirect resources to a centralized system
in search of reliability. However, despite the absence of the most effective subsystems, a centralized
system is usually more developed in terms of organization.

At the beginning it benefits a centralized system to include more developed production
subsystems while maintaining the priority of the outdated main production method. Nevertheless,
as soon as they capture a significant share of the resources flows, they begin to strive to change the
legislative priorities of the social system. Then a change of priorities — or revolution — takes place, but
all new and more developed subsystems become centralized and form the basis for the further
development of a centralized system. Then, in centralized systems, new ways to organize the
ownership structure gain greater development depth.

The Russian Revolution at the beginning of the 20th century is one of the relatively recent and
described in detail examples. At first, individual bourgeois revolution took place [32], when the
owners of the means of concomitant production changed the priority of the state of the owners of the
sources of primary resources that is feudal lords. In addition, a few months later, the collectively
bourgeois revolution took place, with a priority for centralized management of most of the means of
concomitant production [33], [34], with the state as a collective owner. Then the state largely
centralized delegated the right to possess the concomitant means of production - it hired workers.
Then there has been established a collective bourgeois system, when citizens, founders of the state,
hire themselves through their representatives. This moment, accordingly, coincided with the time
when the first competitive capitalist states with the delegation of ownership of production chains
were clearly formed.
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The most recent changes in the organizational structure in such countries took place when in the
most developed in terms of organization competitive countries, the change of state priorities to
owners of means of communication with consumers began. Then in large countries, such as, for
example, Russia and China, elements of state capitalism start appearing, that is when a state is the
main shareholder of major part of highly integrated industries. That means that besides the right of
possession a state delegates the right to use the means of concomitant production.

5. Surplus value

When Karl Marx described a communist society, which should replace capitalist, in fact, he
described a collectively bourgeois state system, when workers hiring themselves and there is no
excessive competition [35]. However, he believed that the main drawback of the individual bourgeois
system is the appropriation of a part of the surplus value produced by the workers by the capitalists.
Let us consider what surplus value is more closely. To do this, first we should briefly consider the
development of production.

Initially, a person received those resources that he directly spent energy on to require them,
primary resources in its natural form: wild animals and plants, and natural materials. That is, there
were some resources sources, from which a person took part for his needs. Then the man began to
create tools, dwellings, clothes, etc., introducing a new order into the world around him. In fact, the
man started creating new patterns in the existing resource flows.

Everything that has been created by the man has a potentially infinite lifespan, if maintained in
good condition. Except for objects, created with the use of short-lived materials. That is, additional
patterns, modulations introduced into existing resource flows, if supported, in theory can exist
forever, except for modulations introduced into initially damped processes. In some respects,
information tools are special: having no carriers other than human memory, they depend only on
maintaining transmission between people. Among such objects are language, numbers, calculations,
writing and any other information.

Once created, the products of human activity, new patterns in the world, combined with human
action can carry out part of the work that is useful for a person. That is the way by which both simple
tools, even a simple stone, and information tools, for example, previously developed resource
acquisition algorithms, work. So, the transition from simple collection of primary resources to their
renewal became possible after the development of relevant methods that work, in fact nowadays,
bringing additional benefits to man. Previously created tools bring additional resources flows to
humanity for a long time, which is potentially unlimited for some tools. This is the effect that creates
increased labor productivity. Almost constant value of efforts of individuals, combined with the
effect of previously created tools, brings much more benefits. Previously created tools require
maintenance to enable their using to continue. Those tools, which were created from external to
people materials, require certain efforts to maintain their integrity. Information resources also require
efforts to preserve the possibility of their use. Not just the knowledge of algorithms or mechanisms,
but even the languages of communication can disappear if they are not used and transmitted.

Moreover, all tools require their delivery to the object of its application. It concerns not only the
classical material tools, but also the information ones. For their use the last ones should be known to
people using them, that is often turns out to be challenging in the light of the narrow range of use of
such informational tools, for example such as knowledge of specialized technology, or deep
knowledge of the narrow branches of any sciences. In fact, a knowledge holder provides the delivery
of information tools to an object of its application.

The employees’ payment corresponds to their personal efforts and the kind of tools they can use:
as a driver with his car costs more, so a worker with education and experience costs more. The
amount of the premium to pay for individual efforts corresponds to the cost of maintaining the tools
brought by the employee into the activity.

Tools could differ by its range of action, that is, in the proportion of people whose productivity
they increase. Here some examples of broad in application tools: speech, which increases the
effectiveness of coordination between participants in social systems; numbers that increase the speed
of calculation; nuclear power plants providing energy to several cities; nails manufacturing
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technology or crawl swimming technique. The tools of targeted action are more specialized, like
professional knowledge and equipment.

The norms of interaction between participants in social systems, including state legislation, are
tools of broad application that increase the efficiency of the entire social system and increase total
resource flows. However, this information tool cannot be applied individually, but only by a social
system of sufficient volume in order to create relevant specialized subsystems to ensure compliance
with standards. A part of the additional income from such instruments should be channeled towards
their maintenance, as in other cases.

As mentioned above, ownership according to the proposed model is necessary to determine who
is responsible for tools management. Accordingly, when tools that increased the productivity of
several people appeared, there was a need to organize the process of using these tools. The more the
leader interested in the effective use of the tool, the more effective the leadership. That is, the stability
of the tool as a system will be beneficial to the organizer of the use process, if the tool forms part of
the system of the organizer of the use process. Then the stability of the personal system of the
organizer of the process of using the tool directly depends on the stability of tool’s work. This is the
type of connection between the organizer and the tool that the institution of property creates,
regardless of whether the property is individual or collective. The right of possession and use may
be delegated. However, while retaining the right of disposal, temporary holders of ownership are
dependent on the owner and may be replaced. Moreover, in most cases a group of owners that has a
collective ownership appoints one of the participants as their representative, temporarily delegating
to him a substantial part of the right to dispose.

All resources flows generated with tools using, either pass directly through the owner, or with
development of society, are controlled by the owner, directly or indirectly. The owner directs these
resource flows to maintain sustainable operation, as well as to further development and upgrade of
tools’ range. If the organization of resource flows is not effective enough, then other members of the
society from the subsystem of owners or their representatives will replace the underperforming ones
in the process of competition.

All resource flows added to the individual work of an individual worker are forming of various
tools. These tools can be divided into material and informational, as well as those provided to the
workers and presented from the outside. Those tools that have a wide range of applications, that is
could be used by more than one person, in most cases require maintenance, regardless of whether
they are material or informational. Thus, they probably have an owner, a collective or an individual
one.

Such tools as language, writing, counting and the like are usually belong to collective owners
that provide a collectively maintenance. Often such maintenance is provided through special
institutions like free basic education, the resources for which are collected from all participants of the
corresponding social system. In addition, many other information tools usually have a collective
owner, and therefore are supported and developed at the expense of all participants of the
corresponding social system, among them are laws, education, science, culture and others. The same
is true for many material tools: roads, public buildings, structures and other infrastructure. Social
systems maintain such tools through relevant institutions, or specialized subsystems.

It should be noted that the institution of property is also an information tool that is supported
collectively. The choice of objects in a private or collective version is chosen by the social system itself.
The participants in the social system also choose the shift of priority in the activity of property
protection institutions, but such a change may occur in various ways.

When a tool is individually owned, the responsibility for its maintaining is individual. The
owner, gaining all the resources produced using the tool, redistributes them in a way to maintain a
stable work in the future: paying employees for their personal work and the work of the brought
tools; paying for used inputs, raw materials; paying for instruments provided by larger systems.
There are few examples: paying for electricity or paying taxes to the state for securing laws,
maintaining infrastructure and other things; payment for their personal work and their additional
tools; paying for the work of other participants in the process. The employees’ payment often includes
not only their work and the work of the additional tools they have brought in, but also the costs of
maintaining various large tools or systems carried out through workers, for example, taxes on
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education, medicine and the like. The more various systems or common tools of broad application
are created in any territory, the higher will be the costs of any entities operating in this territory, since
they will include the costs of maintaining local systems and public tools. Herewith, the individual
remuneration is approximately the same everywhere. This is the objective mechanism of formation
of so-called surplus value.

However, evaluating the labor, the work of additional production tools is often credited to
workers, and therefore, it is considered necessary to allocate more resources for their personal
consumption. Thus, K. Marx considered this issue among others. However, he was right that if the
resource base is insufficient to ensure competition between owners, then the costs of maintaining
such competition are not required and a transition to a centralized organization is necessary.
Meanwhile, Marx suggested the elimination of competition and along with that the subsystem of
individual owners, also in those countries where resources were sufficient to maintain competition.
Practice often shows that collective ownership of the basic means of production was possible only
where resources allow creating only centralized system of ownership, not a competitive one.

6. Information

As mentioned before, the function of the owner is the distribution of resources gained out of
using of his property. Initially, this required receiving them physically, and then transferring them
further. However, technology development provides increasingly sophisticated resource
management mechanisms. First, information exchange mechanisms were developed, thereby a large
owner can remotely learn about available incomes as well as give instructions on their distribution.
At the same time, mechanisms for many responsibilities delegating have been evolved.

Exchange mechanisms have also been improved. There are universal services of time-delayed
exchange of resources appeared, and they are called money. At first, the states were their guarantors,
and metal properties and their limited quantity enabled their international use. Then paper money
appeared, their guarantors also often were the states, and the relative value of deferred money
exchange services of various states in international operations varies depending on the demand for
them. In other forms, such as electronic payments, the general principle prevails. At the same time,
you need to pay for using these services, like any others. There are no significant differences between
money, as services for providing deferred exchange, from transport services, for example [36].
Although their significant importance for social systems often provokes their isolation in a special
type of goods.

The more important a particular production tool and the broader its application are or the larger
the other tools depended on it, the more resources and, therefore, money flow through it.
Accordingly, there is a need of more information to manage it effectively. With the development and
complication of production, increasing large information nodes appear, consolidating information
from an increasing number of interconnected objects. An increase in the so-called “property
inequality” and in the number of officials are directly related to it. The first is happening as the
property consolidation leads to the integration of monetary volumes tied to property. The second is
linked to the fact that an increasing amount of information needs to be analyzed, since with the
growth of labor productivity, information flows increase faster than the growth in the number of
employees. Meanwhile it is possible to estimate an average growth rate of production systems, like
any others.

7. Systems growth

As stated at the beginning of the article, we consider all systems as patterns in the resources
flows. In addition, all resource flows in self-sustaining systems are mutually directional. On each
flow node, various resources are exchanged between counterparties in systems. It was also pointed
that all resources of the system are directed to increasing the stability of resource flows. It is important
that the exchange take place in relatively equal volumes of resources that means that on average the
volume of some “exchanged” resource is exchanged for the number of counter resources in the
amount required to create exactly the “exchanged” volume of resource.
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The evolution of systems is impossible without the expansion of resource flows, since otherwise
any external fluctuation will disrupt them. Meanwhile, there must be a source for resource flows
expansion. Let us try to find it.

Obtained earlier resources are directed to create a new structure, new patterns in flows, and to
increase enthalpy. This new structure is aimed at increasing the flows of counter resources, and the
counter stream created by it is equal to the resources invested in this structure. Thus, the total
resources contained in the existing structure, its enthalpy, are equal in volume created by its final
counter flow. In addition, the total counter flow is also aimed at creating a response structure, which
will further increase the flow of resources to create a new structure. Let us try to describe the
foregoing in formulas for two counter streams of resources. Let us designate the first resource as n
and the second recourse as k. Each cycle of resource exchange has two counter flows E: and Ex. The
current flow of each resource Ejij in the exchange cycle i is equal to the previous resource flow in cycle
i-1, created by the then existing structure of the system containing Eii1 resources, plus the resource
flow of the new structure that was created in the previous cycle i-1. This structure is created based on
the invested counter resources received in a previous cycle, in the i-2 cycle, and is equal in volume to
this Eiz stream. Thus, for two counter resources n and k, we have a system of two equations:

Eutit = Enji-11 + Exii2l;
Ewil = Exii-1 + Enii2).

Then the total flow Eji through the system is equal to Eii-1y + Eriz1. We get that the growth of the
total flow through the system grows according to the Fibonacci sequence, when each new member
of the sequence is equal to the sum of two previous.

It is worth noting that many systems in nature in their development reflect this sequence [37],
[38], which can be considered as indirect evidence of this model relevance.

8. Social production growth

Let us return to social systems, in particular to their economic component. K. Marx previously
formulated a similar system of equations in the scheme of reproduction. Considering the general
economic model, he divided the entire society production into the production of means of production
and the production of means of consumption. Both production volumes in value terms are divided
into investments in capital, labor costs and surplus value. However, in the K. Marx scheme, all
dependencies take place only within the framework of one cycle.

Let us try to create an analogy to this scheme, but with a relationship between different cycles,
similar to the system of equations for abstract systems given above. First, we determine those
resources that need to be considered. It is convenient to take labor and material resources, as in fact
K. Marx did. Then investments in the structure of labor resources will be investments in information
tools embedded in people. Therefore, this structure is aimed at increasing labor efficiency that means
increasing flows of counter resources, that is material resources. The structure of material resources
reflects the resources invested in material tools, including means of consumption. And although it is
not intuitively obvious that the structure of material tools is aimed at increasing labor resources,
however, its increased complexity will inevitably increase the requirements for the workers’
qualifications, and therefore, for greater productivity of their labor. The latter, even if the number of
workers decreases, will lead to an increase in the total flow of labor resources.

It is worthy to note, however, that if the structure of labor resources is aimed primarily at
increasing the range of available resources, then the structure of material tools is aimed more at
increasing the intensity of interaction with employees due to greater productivity. That, according to
the model considered at the beginning of the article, means that in general there are fewer labor
resources than available material tools.

Now let us designate material resources as C, and labor as V, then, by analogy with the previous
system of equations, we get for all social reproduction the following:

Crir = Cri-t1 + Viizs;
Vit = Cri21 + Vil
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Such a formulation avoids the surplus value summand, and therefore, the question of its source.
However, there is another difficulty appears: it is necessary to determine the duration of one cycle of
social reproduction. It is obvious that it is more than a calendar year, since in a year the development
of the material structure for changes in labor resources or a change in the information structure for
changes in material resources will not have time to happen on a social scale. It is also possible that
the cycle duration is not multiple of the calendar year, since many processes are not attached to it.
Moreover, it could even be that the duration of the cycle of social reproduction is not constant, since
the speed of many production processes accelerates with time significantly. However, if we are to
evaluate, for example, according to the approximate time of the firearms proliferation in Europe or
personal computers in the world, from the first finished prototype to widespread use, the duration
of the cycle of public reproduction is about 30-40 years. The precise determination of this cycle
duration requires considerable research, which is beyond the scope of this theoretical article.

It is also possible to compose a similar system of equations for any other systems if we precisely
determine their resources exchanged and the duration of one exchange cycle. In a similar way, it is
possible to describe the development of individual small social systems, such as, for example,
commercial organizations or information communities. However, in most of them, the development
will also consist, on the one hand, in complicating the structure of people of a certain area, and on the
other hand, in a specific complication of the material structure, including the information component.
For instance, the better consumers of any informational content know its content, the more complex
and interesting the content may be, which is also will lead to the expansion of the relevant knowledge
of the audience. Or for example, the deeper any scholars understand the essence of the processes
under study, the more areas there are where they could apply their results. The latter, in its turn, will
develop research areas.

Such examples could be given for more material areas, for instance, for production.
Nevertheless, it would not chance the general principle. The development of any systems, not just
social ones, occurs at the intersection of resource flows. The structure through which the exchange
proceeds complicates on exchanging of the resources. The development of the structure comes at the
expense of resources exchanged. In addition, there always will be one of the components of the
exchange structure, which is aimed at expanding of the structure of the opposite component. Other
component will be aimed at increasing the depth of the structure of the counter component. The
system development rate in the absence of an outside interference is determined — the volume of
resources invested in the overall structure, its enthalpy, grows according to the Fibonacci sequence.

9. Conclusion

This article briefly examined some of the rules that govern the systems, if they defined as
patterns in resource flows. Moreover, it describes the process of specialization of system components,
which is the source of the synergy effect. There were given some examples of how this process
emerges in social systems, which are also reflect the social norms formation. Particular attention was
given to consideration of the norms aimed at property rights protecting, which reflect the prevailing
method of production organization.

Meanwhile, the social norms, including property rights, were assigned to human tools that are
created by any social systems with a view to increase labor productivity. Such tools vary in scope of
application, but all of them generate additional work when combined with human labor. Moreover,
according to the model presented in the article, all tools are divided into material and information,
composing the material structure and information structure of production. Information tools are
characterized by the fact that their main holders are people, not only matter.

Information tools, as well as material ones, increase labor productivity. However, it is the
informational structure of production that characterizes labor. Material tools could only complement
the efforts of people in the labor process. In addition, material resources and human labor are two
types of resources that are exchanged in the process of social production. During the process of
exchange, material and informational structures expand. As in any other systems, the exchange of
resources develops their structure, increasing the intensity of further exchange. Moreover, as it was
shown in the article, an increase in the volume of resources invested in the structure of systems grows
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between exchange cycles with rates close to the Fibonacci sequence. The intensity of social production
and the resources flows of smaller social systems are growing according to the same laws.

Thus, the article provides some suggestions for expanding the systems theory and shows
examples of their application on social systems. In particular, the author of this article attempt to
explain the revolutionary changes in history and to predict the characteristics of the upcoming similar
changes in society based on the natural path of social systems development.
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