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Abstract

This paper deals with a new worldview. Using a historical analysis, this paper describes the original worldview in which the
world is a mechanical universe, and puts forward a new worldview in which the world is a biological universe. The objective
of this paper is to describe the change in the perception of the new worldview and to express the consequences of that change.
It was discovered that important technological changes symbolize a new worldview and can also change this worldview.
Information and biology became the fundamental impulses for the creation of a new view of the world. However, the world of
organizations is still controlled by mechanical ideology which defines organizations as machines and maintains an economic
environment based on a non-cyclical system. The new view of the world therefore requires this to change as it does the way
we think.
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1. Introduction

At the time of the Industrial Revolution, the latest technical innovations were considered to be the source of
wealth. In the past century, the productivity of an industrial worker was considered the primary source of wealth.
Productivity based on scientific management was used to program workers to ensure that there was no deviation
from the desired results [31]. Today, similarly as in the times of the Industrial Revolution, technical and
technological innovations are believed to be the sources of all wealth [9, 15, 27]. The world is once again amazed
by technologies. High-tech companies that produce unimaginable fortunes are standing at the forefront of these
technological innovations. For example, the sales of Apple in Q2 2013 grew by 11% to USD 43.6 billion, which
is about three quarters of the state budget of the Czech Republic and one fifth of the country's GDP.

Drucker [30] states, that several centuries from now, scientists and historians will consider our era as not one
in which the most important thing was new technologies, Internet and e-commerce, but an era in which people’s
lives changed and the fact that for the first time in history people had the possibility to choose between different
options. For the first time people had to manage themselves in society, and society was simply not ready for this.

Today’s society keeps following the paradigm of the industrial age [14, 66]. This has not changed even though
some observers have started pointing out that the era of machines is rapidly being replaced by the information age
[22, 36, 46, 76, 78, 83]. The human mind is subject to inertia.

Looking back we see that Cartesian philosophy with the revival of ancient Greek logic and the principle of
causality stood at the birth of modern civilization. Descartes' ideas formed the theoretical basis for the study of
reality. The first technical inventions based on a mechanical model of the universe gradually emerged from this
base. The first one was Denis Papin’s steam engine in approximately 1680. An invention which was not to be built
until thirty-two years later by Thomas Newcomen who installed a steam engine in one of the mining companies
operating in England. Only one hundred years later, due to the invention of James Watt, mankind took advantage
of a fundamentally different source of energy than animal muscle power, which until then had been the only widely
used form of power. (The collar was probably invented by Benedictine monks in the tenth century in Europe. As
a result, Europeans gained a new source of energy in the form of usable power from domesticated animals and
within a very short time they caught up with China, a nation that was more advanced economically, socially and
culturally). The invention of the railway (1829) and the construction of automobiles and aircraft followed at the
end of the nineteenth century as means of transport based on technology created more than two centuries before
by Denis Papin. The steam engine therefore became a symbol of the new era, the era of machines.

The twentieth century brought theoretical breakthroughs in physics by which mankind gained a new
perspective for the assessment of objective reality. These were mainly ideas derived from Albert Einstein's theory
of relativity - time and space is not fixed and absolute. These were followed by ground-breaking conclusions drawn
from quantum mechanics, according to which one cannot say with certainty what (and what events) occur in the
reality of the microworld (discovered by German physicist Heisenberg, this is known as the uncertainty principle).



All these findings broke down the walls erected by Newtonian mechanics which described a predictable and
essentially simple mechanistic universe.

The discovery of a new source of energy resulting from the splitting of atomic nuclei (the first controlled chain
reaction was tested at the football stadium of the University of Chicago in 1942 by the Italian physicist Enrico
Fermi) was the tangible result of the newly emerging world view. Finally in 1946, the construction of the first
computer called ENIAC opened the door to the new age. However, it took forty years for the invention called the
Internet to spread everywhere and for us to begin to talk about the information revolution under obvious economic
and social changes.

Information has become a new source of wealth [27, 75]. It has helped to develop new technologies and started
changing the worldview to one that is conceived as a biological universe [26], one in which a new civilization is
appearing.

2. Methodology and objective

This article aims to capture the fundamental change in perception and conception of the worldview. It focuses
on the impact of this change on the perception of the external economic and social environment, looking at the
impact of the new worldview on the systems we create in this environment. Using a historical analysis, the paper
indicates the strength of the prevailing worldview and the way we understand the world around us. The conversion
of the metaphysical environment (and its consequences) will be evaluated from different perspectives using the
method of document collection. Time relations will be will be compiled using the method of analysis and synthesis
and subsequently evaluated using historical analysis and the paradigm shift from a clockwork to the age of
uncertainty.

3. Results and discussion

Mankind has undergone significant changes over the last four centuries. These changes were caused by initial
impulses. Each of these impulses heralded a huge expansion of civilization and its creativity. Civilization has
therefore developed in waves, as shown in Table 1, which led to two basic technologies based on mechanics and
biotics.

Table 1

Major technological changes and their impact on the worldview

According to Drucker [29] major technological changes always symbolize our worldview, as well as change
this view. Technology based on a mechanical model of the universe which lasted approximately three hundred
years (from the invention of the steam engine until the construction of the computer as the most elaborate of all
machines which can express the analytical and conceptual side of things), was based on the paradigm of a
clockwork. Technology based on the model of a biological universe was created only recently, less than seventy
years ago. This worldview was derived from one of the most important discoveries of the twentieth century — the
Heisenberg uncertainty principle. A new view of the world has therefore grown from the paradigm of uncertainty.

3.1 Paradigm of a clockwork

It was Stephen Covey [19], who compared the original economic environment to Newton's clockwork
paradigm. Abiotic components, which are defined as inanimate parts of the environment which affect living
organisms, have become an integral part of the environment. Based on the conceptual and analytical model,



environment, organizations and individuals were recognized by the statement that the whole unit is equal to the
sum of all its parts. Everything had to be examined rationally, understood, controlled and managed.

American writer and scientist Kevin Kelly [49] dealing with the biology of the business noticed that the
mentioned ideology created the industrial model in which A leads to B, B leads to C, C leads to D and so on, ad
infinitum. The whole procedure followed ancient Greek logic meaning that everything can be reduced to a strictly
logical chain. In other words, all the actions were based on an analysis of the chain with the aim of detecting the
primary cause. The environment was infiltrated with the causal principle. Knowledge in its most general form is
therefore oriented towards the discovery of causation, not the purpose. This means that the character of the whole
unit was always developed from the knowledge of its component parts. Furthermore, it was assumed that this could
be achieved for all investigated phenomena (systems) without a difference. Today, we know that this approach,
which is based on the method of classical mechanics, creates substantial limitations for knowledge. This is
particularly true in biological systems where the whole unit is more than the sum of the individual parts. Therefore
the original axiom 1 + 1 = 2 is not correct.

Thinking is always based on social consciousness and a paradigm of the time. It can be understood in the sense
of having a shared experience. The paradigm of a clockwork created people's ability to look at the outside world
through the prism of static thinking [12, 80]. Thinking shapes the language which we use for naming everything
that surrounds us. Language forms our perception. The question is, what is a reflection of this perception?

For example, the linear economy [55, 68, 73, 52], hierarchical and bureaucratic organizations [53, 56],
anthropocentrism [60], result in the systematic destruction of ecosystems and the unprecedented killing of animal
species. These creations and attitudes of mankind show that we are still captives to the worldview of the past three
centuries. As the result, we look at the world through the language of lines as described by Peter Senge [67]. He
divides human perception into two basic categories using the languages of lines and circles. He believes that the
only way to detect and understand the dynamics of today's world is through the language of circles. He describes
the language of circles as a tool for understanding dynamic complexity whereby a change in one element affects
all other elements and is also affected by them. Using the language of lines forces us to look at the world not as it
is but as it should be according to us. It is obvious that with the wrong tools we cannot see the right image we are
looking at, as is illustrated in Figure 1 below.

Language of i Reason —— Result i
lines: ! |

Language of lines is limited i ?
in biological reality: i

Figure 1. The limits of linear thinking

The special combination of ideology and technology, which results from linear thinking, defined the period
when the first large enterprise organizations started (1870) and the actual arrival of the information era (beginning
of the 1990s). As noted by Warren Bennis [10], the leaders of the twentieth century lived in this era in a much
more linear world in which their organizations had a hierarchical and bureaucratic nature. This nature enabled
them to make decisions in the technical-rational way. The evolvement of the environment was relatively stable,
predictable and controllable. The changes occurred gradually and continuously [51]. The environment therefore
could be relatively stable and slow moving.

The external environment was similar to the initial concept of computer technology in which you insert the
relevant data and the system then generates a solution. These circumstances created a person's attitude towards the



world (not only to the world of organizations) which was undoubtedly based on control, order and predictability.
This was the right attitude in a stable environment in which you are largely able to control, dictate and predict.

The world of the last century was still under the impact of the ideas formulated in the
seventeenth century despite the dawning of the age of uncertainty. The original environment
was described as "mechanistic substrate™, characterized by stability, linearity and predictability.
These extremely reliable symbols of mankind’s own existence were based on the philosophy
of that period. The ideological basis of this period reflected determinism (according to Bauman
[8]). Determinism is typical for a society of attribution, a society in which people but also the
systems generated by them (e.g. organizations) are born in their identity without the
opportunities of free choice and a conceptual and analytical approach to everything surrounding
them. The motto for recognizing the world became Descartes” “cogito, ergo sum” a principle
through which it was possible to map the landscape. The cognitive attributes of this principle
are shown in the following table.

Table 2

Characteristics of the clockwork environment

Worldview Fundamentals of
the environment
Stability
1650-1945 Environment of machines Linearity
Determinism

3.2 Paradigm of uncertainty

The original environment has changed. Symptoms and events in the real world no longer fall within the linear
model [37]. The changes have become more substantial, widespread and last longer than ever before [22, 25]. At
present, we have sufficient indisputable evidence that the very nature of the changes has changed.! Change has
become pervasive as well as constant. It has become customary [44]. Most organizations, however, ignore this fact
(looking retrospectively into the Fortune 500 we find that from 1990 to 2000 approximately 40 % of the largest
organizations in the world closed down). The organizational environment has radically changed, in terms of
customers, competitors and even the very nature of change.

The biggest impact on organizations has been the increasing pressure to disengage from the principles of
traditional management. These principles formulated by Drucker [29, 31] as management paradigms no longer
apply. Itis a set of three premises that are a part of theoretical management and a set of four premises which create
practical management. Drucker considers leaving these assumptions to be one of the most important management
challenges of the 21st century. Enterprises enter the territory that Alvin Toffler [76] called "terra incognita”, the
uncharted land of tomorrow. According to Gibson [39] we open the gates of the nonlinear world. Everything
around us becomes more complex and mutually dependent, and changes are increasingly nonlinear, disconnected
and unpredictable. Collectively, we rush towards what some experts call the edge of chaos [39, 40, 57, 59]. The
feeling of security is being replaced by a feeling of uncertainty. Our actions allow society to have its own mind
[40]. Determinism is gradually replaced by free-will. In so doing, we are entering an age of unreason, a time when
the future will in many ways be shaped by us and for us, a time when the only prerequisite that is confirmed is that
no assumption will be confirmed. This will be a time that requires considerable imagination in private and public
life and the ability to think about the unlikely and to do unwise things [41].

The deepening dynamics of the external environment caused by connectivity and interdependence accelerates
the onset of an ecological era in which things are organized in a network rather than sequentially [63]. The forming
non-biological civilization must therefore adopt completely new tools for exploring objective reality (namely

L As the evidence of this, we can consider the difficulty to predict development of the world economy, including crises, a high percentage of
failed new projects (according to Harung [42] some empirical studies reported a 80% failure rate) and / or strategic planning process in
companies, which was reduced from five and more years to the planning in the horizon of 1 year [69].



causal field or causal circle). A new model for the conceptualization of the environment reflects its biological
nature and takes many forms, such as intelligence or living organisms. The premise of the industrial age? based on
the idea that the whole equals the sum of all the individual parts therefore loses its validity as the new ecological
model emerges [24, 50]. An analytical approach to things cannot therefore be exclusively used anymore. The new
worldview and its assumptions, the most important part of which is that the whole equals more than the sum of the
individual parts, enables us to see and understand the "whole" and assess the components only by perceiving the
whole [29, 33]. The fundamentals of the biological and information era reflect real life experience. When we look
at team sports (e.g. tennis doubles), we marvel at how it is possible that two average players can as a team defeat
two individually better players. In sport, this experience has established a new term called “mutual chemistry”.
Mutual chemistry marks the level of tuning of the individual components (elements) with the whole so as to
achieve a synergic effect. The equation for synergy can be expressed as 1 +1 = 3 [2, 20, 21]. This shift from
analysis to configuration (i.e. specific arrangement of elements of the system) is most noticeable in various
scientific disciplines. In all these disciplines, scientists learn terms® such as autopoiesis [79, 84, 85]), immunity
and homeostasis [43, 67], metabolism, model, symbiosis, synergy, which only a century ago would have been
considered so radical that the expert community would have rejected them as offensive without any
embarrassment. Each of these terms is not a description of some part (element) but rather reflects the integrity or
behavioural structure of the phenomenon on the basis of mutual ties taking place inside the investigated system.

It is clear that this also affects the management of organizations. In the first half of the twentieth century, no
one dared to speak in such terms as culture, integration, stakeholders, collective intelligence, feedback, processes
and system archetypes. Today, on the contrary, we all talk about these in some form. Unconsciously we change
causality for purpose.® With new terms we gain the contours of the ecological model in which A leads to B, B
leads to C, however, where C leads to A. Something unusual begins here. Circular causality appears [6, 11, 18, 38,
47, 48, 61, 62, 65, 70, 71, 77]. Kelly [19] identifies it as self-causality and physicists who deal with quantum
mechanics call it acausality. The new concept and perception mediates the world into interconnected nodes and
networks in which we oppressively feel that they are not controlled by us. We experience a feeling of insecurity,
a sense of interdependence, even a sense of relativity [23, 49].

The change of the order of things touches the very essence of humankind which is in today's world multi-
dimensional (the paradigm of the holistic human shows four human dimensions - body, heart, mind and soul [20]).
Due to the fact that we can do all things together - perceive, feel, think - but not just to think on its own (which
was the preferred human dimension in the era of machines), we recognize the world in its wholeness. We are able
to grasp the contemplative world if we utilise more dimensions of our brains than was the case in the past. The
fundamental conversion of the environment requires a change away from strict, rational thinking. The key to a
wider understanding of the world will therefore be the ability to learn a new language for the biological conception
of reality. The desired language for these purposes appears to be a language that allows for the complete use of a
human’s personality i.e. those features which the renowned psychologist Carl Gustav Jung described in his works
(Jung states that a person has four functions of personality: perception, intuition, thinking and feeling). A complex
language for understanding reality is the language of interdependencies. The language of circles, as opposed to the
language of lines, can describe the biological complexity with incredible beauty and simplicity.

The logical aporia of an egg and a chicken (and how it is resolved, as indicated in Figure 2), which cannot be
resolved satisfactorily by the language of lines, as we have seen earlier, is drawn by the language of circles into a
form that cannot be questioned. It shows the only possible answer due to the nature of the problem that is to be
solved. In dynamic events, interactions cannot be captured by static tools. That is why this philosophical puzzle
can only be captured by examining relationship — interaction, using the language of the relationship.

2 The premise of the industrial age, in fact, comes from a much earlier time. It is a fundamental axiom of classical arithmetic known since the
time of ancient Greece (around 500 BC). At the end of the seventeenth century this assumption was legitimized by the French Academy in
the sense that the whole is determined by its parts, so that the whole can be known only when we know its parts [28].

% These terms can be applied in the strictest Cartesian fields, including natural science at the forefront of physics. The most radical concept of
contemporary scientists is quantum, based on suitably chosen unit (the so-called Planck’s constant discovered in 1900), describes the
separate energy flows at the level of elementary microparticles in such a way that substance and energy, space and time, position and
momentum merge into a single natural variable, which has the character of further indivisible process.

4 In the first half of the twentieth century, abstract art did not enjoy too much public interest. Today the work of abstract painters breaks records
in sales, because it has changed the way people see not only art but the world as such. Previously, people were praising the art that mediated
the view to the one who looked at them, while today we value of the art, which presents what the painter sees. Undoubtedly, it is more a
sense than the description [33].
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Figure 2. The range of circular thinking. Source: Adjusted according to [74].

A forming environment with dynamic complexity, interdependence and biodiversity calls for a new experience
that follows on from the motto 'l think, therefore | am™ which has been valid for more than three hundred years.
This experience consists of the ability to conceptualize the world in its fullness. We must remember not only the
motto "I think, therefore 1 am”, but also "I perceive, therefore | am".> The combination of the conceptual and
perceptual aspects of the human personality will be the key to mastering the ability to systematically perceive
reality. In the biological space, perception is the centre of everything. It is possible, or even a necessity, to train
and develop it. We all know it subconsciously because we do not hear the "do-0-og™ but only "dog". "Do-0-0g",
which has a nature of a bit, is a product of the analysis. It has a conceptual and analytical character but not a
meaning. On the other hand, "dog" has the character of perception and is a product of thoughts and feelings that
show the presence of holistic perception [33].

These findings obviously impact the world in which organizations live. In biology, there is a shift from analysis
to perception. We can understand biology in the sense of living organisms and their ecosystems as well as in terms
of organizations and their environment. In companies, but also in non-corporate institutions, dynamic plans that
consist of several possible scenarios are being created. This is a thing which is rooted in perception rather than in
analysis.

Table 3

Characteristics of the environment of uncertainty

Period Worldview Fundamentals of the environment
Environment of unce_zrtaln_t Y
1946 — today . nonlinearity
uncertainty .
Free-will

Humans react to sudden, unexpected events like other animals. If we do not develop systematic thinking®,
which is based on conceptual and perceptual thinking, we are not able to capture the gradual process of change [1,
4,5, 13,16, 17, 54, 58, 67, 74, 86]. While change in the past used to manifest itself discretely and continuously,
in the current environment there is a continuous flow of changes that achieve exponential speed [45]. In such an
environment we are, sooner or later, absorbed by the complexity of the things which we create.

The change which shapes the current environment stands on the pillars of complexity, discontinuity and
nonlinearity i.e. elements responsible for the increasing dynamics of the external environment [3, 15, 34, 35, 81,
82]. These pillars convert the original mechanical substance of the external environment to the biological

5 It is paradoxical that this view has already held by the Irish philosopher George Berkeley in the late seventeenth century. The result of his
research in the theory of knowledge was famous Latin dictum “esse est percipi” (literally "to be is to be perceived™), by which he expressed
its belief that the only possible knowledge is based on perception.

& Research carried out on young children shows that people have a latent ability to think systemically, however, the traditional education based
on linear thinking does not develop (or even suppresses) these capabilities. [64]



substance. Famous philosophers from the turn of the seventeenth and eighteenth centuries codified the prevailing
worldview? in terms of the mechanistic conception of the universe. The suggested transition from the mechanistic
to the biological universe will therefore, sooner or later, need its own philosophical synthesis to define new areas
of knowledge. These areas will be the basis for important scientific questions that will develop the characteristics
of the environment (see previous table). This environment started to form itself at the end of the 1940s and
continues to this day.

4. Conclusion

The structure of today's organizations undoubtedly reflects a worldview built on the idea of the mechanistic
conception of the world. Organizations still perceive human beings by the paradigm of a fragmented man. In
today's companies, as well as in those one hundred years ago, we can observe a strict division of labour, the
principle of managing and controlling powers, intelligence concentrated at the highest levels of an organization,
and a culture of politics and gossip. This is the concept of a mechanistic organization [85].

The ecosystem (or environment) of today's companies is reflected in the same spirit. It has been inherently the
same since the industrial age. It is a non-cyclical system that floods the environment with difficult to digest waste
and by its very nature threatens the delicate balance of nature.

From the ecological point of view, organizations and their ecosystems therefore face the problem of
sustainability. There is no living creature with a non-cyclical character present in nature. The waste of one living
system is a nutrient for another living system. This is the law of sustainability.

To paraphrase Gregory Bateson [7], the source of all today’s problems is the difference between how we think
and how nature works. The existence of "unlawful industrial systems™ requires a fundamentally different view of
the world. The aim of this paper was therefore to capture the newly emerging worldview which is penetrating
today's reality — a new view of the world which is in stark contrast to the world of the past three hundred years.
Until now it has been a very linear world in which continuity and stability were the norm. However, discontinuity
and uncertainty are becoming the norm in today's world. We also need to realize that development, growth and
change are real and normal, and that the absence of development, growth and change means destruction, decay
and ultimate termination.

The technology of today's world has approached the biological nature and it largely changes one's view of the
world. The new view shows the world in a broader context. The motto of the New Age, "Think globally, act
locally", within the context of the new paradigm of uncertainty takes on a completely opposite meaning. We must
therefore learn to perceive our own actions in terms of a flap of a butterfly's wings.

Simply said, the paradigm of uncertainty can’t be understood according to thinking based on the language of
lines.
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