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Abstract

Quantum management is the combination of quantum theory and manage-
ment science, as well as the application of quantum thinking in management
science. Some studies have emphasized the importance of quantum manage-
ment to individuals, organizations, and society. Comparing with Newtonian
management, quantum management has received academic attention in re-
cent years. This paper reviews the theoretical system of quantum manage-
ment research, discusses its impact on the organization, pointing out the fu-
ture research direction and practical role of quantum management.
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1. Introduction

Ruimin Zhang once again emphasized “Integrating Order with Personnel” mod-
el at the annual meeting of Haier group in January 2017. In Haier, the traditional
top-down management model has long been broken and replaced by small and
micro platform organizations. In the era of rapid change, uncertainty,
self-organization, collaboration and innovation have become key words of en-
terprise management. More and more companies are realizing the importance of
changing Newtonian thinking which lays emphasis on laws, rules, and control.
This change and innovation led to a new kind of management, namely quantum
management.

Quantum management was first proposed by Danah Zohar [1]. What exactly
is quantum management? How is it born and applied? What are its characteris-
tics? What are the difference and connection between it and traditional man-
agement? What is the impact on management? In order to answer the above
questions, this paper is intended to review related researches on quantum man-

agement. To ensure the collection of all references to quantum management as
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far as possible, the following two points are taken as the selection criteria in this
paper.

1) The research content involves quantum management and quantum think-
ing.

2) Application literature for the practice of quantum theory in enterprise
management. Therefore, this paper has collected more than 30 literatures. Based
on related references, quantum management’s generation, characteristics, dif-
ference from traditional management, practice in management and future re-
search direction are described. This paper aims to help scholars and entrepre-
neurs better understand the research progress, application and future research

direction of quantum management.

2. Definition of Quantum Management

Quantum Management, derived from Quantum theory, is a combination of
Quantum theory and Management science. It is also the application of Quantum
thinking in Management science. With the development of quantum theory in
the fields of physics, biology, chemistry, etc., quantum theory has expanded to
human consciousness and psychology, and eventually attracted the attention of
management scholars and entrepreneurs, entered the field of management
science, and formed a unique knowledge system of quantum management.

As an important concept of modern physics, quantum was first proposed by
the German physicist Planck to explain experimental phenomena in blackbody
radiation in 1900. Einstein further developed the concept of quantum and put
forward the light quantum hypothesis in 1905. Bohr successfully applied the
quantum concept to the hydrogen atom system and founded Bohr’s atomic
model based on Rutherford’s atomic model in 1913. Broglie proposed matter
wave and pointed out that matter has a wave-particle duality in 1924. Quantum
mechanics that describes the world of microscopic physics was born on 1925-26.
Since then, quantum has been used to explain the basic laws of the microscopic
material world and applied in medicine, chemistry, biology and other fields as
well [2] [3].

Starting from the concept of quantum theory, quantum theory is considered
to relate to Complementarity of the biology and psychology. Some scholars have
conducted experimental studies on the connection between human thought and
quantum theory [4] [5] [6]. Quantum theory is then extended to apply to human
cognition and decision-making, using axiomatic system of Kolmogorov’s proba-
bility theory or using geometric framework for general statistics to explain dif-
ferences in human cognition and decision-making. In this kind of research on
decision-making and cognitive application of quantum theory, researchers have
found that the use of quantum methods, such as quantum interference, quantum
projection and quantum entanglement, can better explain the differences be-
tween people’s judgments and decisions than traditional behavioral models [7].

Since then, quantum cognitive model has been gradually applied to the fields of
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human consciousness and psychology that are difficult to be explained by simple
information processing.

Quantum theory can affect people’s decision making and cognition. Does it
affect the fate of enterprises? The development and application of quantum
theory led to a major change in management philosophy, which made possible
the “knowledge worker” in IT industry put forward by Drucker. It causes a series
of changes in management thinking [8]. For example, some studies have consi-
dered the similarity between “quantum funds” and financial markets, and ap-
plied quantum theory to business management, breaking through the traditional
management model [9]. The leaders of Kelihua Company take quantum think-
ing as a theory to guide practice and integrate it into enterprise culture for en-
terprise management and software innovation. In the process of enterprise in-
novation and life innovation, there is often a turning point, which is actually a
new change after people break through the binary thinking view and the linear
thinking mode based on Newtonian mechanics [2] [10]. Before the arrival of
new breakthrough, Oriental people have traditional, limited and fixed thinking,
while the future development needs diversified quantum thinking [11]. Quan-
tum theory and quantum thinking have actually become a more universal theory
and mode of thinking with the nature of world view to affect people’s thinking
and action [12] [13]. The German scientist Heisenberg once said that the most
fruitful development in the history of human thought has almost always oc-
curred at the meeting of two different ways of thinking. It is the intersection of
quantum thinking and traditional management thinking that leads to the inno-
vation of management mode and the generation of quantum management. It is a
bold attempt to combine the latest development of quantum theory with the an-
cient oriental civilization and think about management from a new perspective
[14]. By learning new life and organizational skills in the new era, we can achieve
quantum leaps. It does not require external forces or manipulations, but come
from changes in internal consciousness [2]. As mentioned by Dana Zuhar,
founder of quantum management, in his books “quantum self”, “quantum so-
ciety” and “quantum leadership”, quantum theory has stepped into the field of
self-organization and will have a profound impact on the field of management
science. Just as Newtonian science gives rise to an all-embracing Newtonian
world view, quantum science will also lay the foundation for a new world view in

the quantum age [15].

3. Characteristics of Quantum Management

In quantum theory, the world is regarded as an inseparable whole. There is a
subtle connection between the particles that make up the objective matter. The
movement of each particle is irregular and unmeasured. The movement of each
particle is irregular and unpredictable. After random particles collide, they will
produce predictable combinations and changes, and then form new things [16].

However, in management science, management activities involve all kinds of
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unmeasurable elements, which are closely related to each other just like particles.
In addition, there are also random unmeasurable combinations and changes
among various elements, thus generating new elements. That is similar to quan-
tum theory and is also the basic point of quantum management.

As mentioned in quantum mechanics, there is an energy that keeps things
moving continuously, which makes things constantly change from waves to par-
ticles, and from particles to waves, and finally forms atoms, fractions and our
material world.

Quantum movement changed the objectivity of Newton type, predictability,
turned into a quantum subjectivity and unpredictability.

Dana Zuhar gave a comprehensive description of the characteristics of quan-
tum management, which can be summarized into 7 points [17]:

1) Integrity: Enterprise organizations are interrelated and mutually defined in
the global environment.

2) Flexibility: Quantum management system is complex and uncertain. It is
between order and chaos, between wave and particle state, between existence
and potential. Therefore, quantum management must be very flexible and the
edge becomes very fuzzy.

3) Bottom-up, self-organizing and emerging: Quantum system is creative and
new things are emerging all the time. Therefore, quantum management must
carry out organizational innovation through individual creative resources.

4) Plurality: Quantum management has multiple choices to adapt to the mul-
tiplicity and diversity of society, market and individuals.

5) Improvisation: Quantum management is like conducting a symphony or-
chestra. Given the basic framework, individuals can play freely in uncertainty.

6) Fun and value-seeking: Quantum management recognizes the value of me-
ditation, daydreaming, and daydreaming. It supports play and reward, and sup-
ports the pursuit of dreams and life meaning.

7) Participative: Quantum management has changed the symbiosis between
humans and the environment, and transformed it into create own life and envi-
ronment.

With the rapid development of the Internet technology, the limitation of time
and space has been broken and everything is more closely connected. This phe-
nomenon is like the interconnected particles in quantum theory, which are full
of uncertainty and unpredictability. The significant value of quantum manage-
ment and the characteristics of quantum management make it adapt to the in-
formation era, hence it can play a huge role in the current society and economy
(2] [18].

4. The Difference and Connection between Quantum
Management and Traditional Management

In the 1960s, science moved from simplicity to complexity. Newton’s scientific

theory explains the system in a very simple way, believing that the system is li-
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near, predictable, controllable and isolated. It is composed of independent oper-
ational parts, which can be disassembled for analysis [2]. And so far, most en-
terprises still do not realize that they are still using simple Newtonian manage-
ment model, and this model has been unable to adapt to the development of to-
day’s society. What’s the difference between quantum management and tradi-
tional management? Next, we will integrate the studies of various scholars to
compare and elaborate quantum management with traditional management.

The thinking structure and process of human brain are considered to have
two kinds of thinking structure: serial thinking and associative thinking. Serial
thinking is a kind of continuous, one-to-one, logical, rational, goal-oriented and
problem-solving thinking. It is also called “left-brain thinking” [2] [18]. Associa-
tive thinking is based on the emotional and physical center of thinking. It helps
us identify patterns, learn skills, form habits and emotional connection, storage
tacit knowledge which cannot communicate through rules and instructions. This
thinking corresponds to the right side of the human brain, which is also known
as “left and right brain division of labor theory” [19]. These two kinds of think-
ing have been applied to computer systems and have been clarified by sociolo-
gists and organization theorists. However, there are few connections between
quantum theory and brain structure. Now let’s approach a new mode of think-
ing, namely quantum management thinking. Quantum management thinking
refers to the integration of serial and associative thinking through the neural
shock of quantum changes. It is responsible for our creative, insightful, intros-
pective thinking, proposing new concepts and models, challenging old stereo-
types and mental models. Besides, it helping us adapt to rapid change and new
environments [20].

In the mechanical age of the last century, everything was mostly standardized
and orderly. Management at that time also adopted Newtonian management and
Newtonian management thinking corresponds to our left-brain thinking. Under
the management of Newtonian mode, the organization is regarded as a mechan-
ical and Newtonian particle state.

Newton once discussed the state of Newtonian particles. He compared billiard
balls to the smallest unit atoms of matter, which are independent in space and
time. Particles move elastically in the air, because the forces and reactions are
interrelated. After that, the west often used billiards to compare the self and bil-
liards game is used to compare the organization. Therefore, these atoms are in
an unbreakable boundary and don’t fit into each other. When they collide, at
least one of them will deviate from its original trajectory. However, in quantum
management, the world is made up of energy balls. When the energy balls col-
lide, they will not bounce away, but integrate and influence each other, bringing
different energy changes. Therefore, unpredictable combination changes will be
generated and various new things will be derived, which contain powerful po-
tential power. Newtonian management emphasizes laws, rules, control, static

and unchanging. Dana Zuhar says there is nothing wrong with Newtonian
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thinking, but there are limits that Newton’s thinking has been difficult to adapt
to the information age. However, quantum management attaches importance to
uncertainty, potential and opportunity, and emphasizes dynamics and changes
[2]. Such quantum management is a new mode that combines left and right
brain thinking and connects east and west management. In the 21st century, the
global connection is getting closer and closer. Western management emphasizes
the individual, while eastern management emphasizes the group. Now what we
need most is the combination of the east and the west. It just like the quantum
management thinking generated by the combination of the left and right brains,

which will be the endless energy and power for enterprises.

5. Practice of Quantum Management

In 1997, Chaodi Song who is the founder of Beijing Kelihua education software
group put into action the application of quantum thinking in management and
put forward a set of “quantum theory” of IT industry. Chaodi Song took quan-
tum theory as the guidance when carrying out various enterprise behaviors. He
believed that applying quantum theory to information industry and future
knowledge economy and society must be a breakthrough of traditional mode
and a historical leap. In Kelihua’s enterprise, there is no traditional management.
Chaodi Song believes that people’s “management” is restricted and creativity is
also restricted. Therefore, he emphasizes that enterprise management should be
enjoyable and fun. Although the quantum management knowledge system at
that time was not perfect, Chaodi Song adopted quantum theory in enterprise
management. The ideas and viewpoints he mentioned are already very for-
ward-looking and in line with the characteristics of quantum management, such
as fun, improvisation and diversity [21] [22] [23].

When Volvo’s manufacturing hit a bottleneck, the leaders sought to break
through. They found that the cars produced by Volvo production line were al-
ways similar in appearance but very different in interior. Only a few parts were
common, leading to high production costs. The company realized that the ideal
case would be the opposite. A car looks different but shares the same internal
parts. Therefore, they set up a special team so that engineers from different depart-
ments could work together. Volvo first considered a hierarchical, well-structured
mechanical work model (showing in Figure 1), in which different engineers are
divided into different groups. Each group has clear task boundaries and is sub-
ject to superior supervision. After that, Volvo borrowed the internal successful
quantum management model and proposed a new quantum learning model
(showing in Figure 2) [2] [18]. Based on the new learning model, Volvo con-
ceived the famous “quantum circle” team. The engineers were divided into 12
groups and each group is responsible for the design of parts is different. There
are also smaller groups within these 12 groups, which, like particles in a quan-
tum, can move independently regardless of the size of the group (showing in

Figure 3). There is no special supervision, leadership and no clear boundary in
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Figure 1. Volvo’s hierarchical management model.

Let’s try it

Known Methods New Methods

together

Figure 2. Volvo’s quantum learning model.

Smaller Team

Engineers are free

to flow in teams

Figure 3. Volvo’s “quantum circle” model.

this team. They just have the basic framework and the common overall vision,
which reflects the integrity, improvisation, value pursuit and other characteris-
tics of quantum management [24] [25].

Inspired by Heisenberg’s uncertainty principle, Ruimin Zhang, CEO of Hajer
group, once again changed the organizational structure of Haier group, forming
a platform-type organization with small and micro as the basic operating unit.
Ruimin Zhang calls these “energy balls”, which show different potentials ac-
cording to their different environments. In December 2014, “air rubik’s cube”
was born on Haier’s Internet transformation platform of “full maketization”.
The new product created by “xiaowei”, after interactive communication with
810,000 users, took only six months from product design, development to prod-
uct formation, and then realized mass production by the eighth month. Zhang
Ruimin was inspired by Heisenberg’s uncertainty principle. Such innovation
scale and the speed of research and development are hard to imagine in the tra-

ditional manufacturing industry [26] [27]. The development of small and micro
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devices on Haier platform is just like the tentacles of quantum extending into the
future. Every little antenna is exploring and tapping potential in the infinite user
demand [28]. Haier allows failures. If small and micro failures occur, team
members will return to the talent pool and rebuild small organizations based on
new ideas. Changes come very fast in Haier. Haier is not only promoting inter-
nal development, but also pulling external participation. From Maker to small
and micro, Haier has continuously promoted the practice of quantum manage-
ment and the quantum thinking of employees’ “participation is the world”. Now,
Haijer is turning into a quantum company, not only in Zhang Ruimin’s man-

agement, but also in every employee of Haier.

6. Directions for Future Research

Although quantum theory has been applied in various fields since the 19th cen-
tury, the combination of quantum theory and management is rare. Quantum
management can be said to be a new management theory, gradually gaining the
attention of scholars. The construction and practice of quantum management
theory have made some progress, but the empirical research is very limited. In
this paper, the connotation, characteristics and practice of the concept of quan-
tum management are sorted out and summarized. It is found that most of the
previous researches on quantum management are conceptual, and there are few
relevant researches. According to the current theoretical and empirical research
progress, quantum management has a large research space. The following as-
pects will be paid attention to in the future research on quantum management:

1) Further expanding the connotation and dimension of quantum man-
agement

At present, scholars mainly focus on the characteristics of quantum manage-
ment and its relationship with quantum mechanics or traditional management
mode, but there are few studies on this aspect. Since the concept of quantum
management originated from quantum theory and overturned the previous
Newtonian thinking, researchers tend to study the connection and difference
between quantum management and quantum theory and the difference of their
think mode [29]. However, there is still no exact definition and dimension divi-
sion of quantum management. It can see that the research on quantum man-
agement is still in the preliminary stage. The research on the deep definition,
dimension, scope and influencing factors of quantum management needs to be
improved, which is also the direction that we should focus on in the future.

2) Exploring the theoretical framework of quantum management

Different from the strong development of quantum thinking in physics, quan-
tum thinking in management research only gradually known in recent years. Un-
like Newton type of management theory of enterprise performance, manage-
ment, and variables, the research of quantum management didn’t get equal value
in empirical research [30]. The concept system of quantum management is not

perfect yet, and researchers’ research also leans towards the concept of quantum
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management. There is still a lack of relevant research on the construction of
theoretical framework and empirical research.

3) The relationship and difference between quantum management and
different organizations

There are many companies that adopt quantum management theory for busi-
ness practice. In addition to the mentioned Kelihua, Volvo and Haier, many en-
terprises also apply quantum thinking in business management. However, most
leaders today don’t have a clear concept of quantum management and don’t fo-
cus on it. There are also leaders who pay attention to the practice of quantum
management. Ruimin Zhang developed a small and micro platform through
quantum management. According to literature review, quantum theory has been
preliminarily tried in education software, automobile manufacturing, Haier’s
Maker incubator platform, supermarkets and other industries. How applicable is
quantum management in different enterprises, and what are the differences and
connections between them? Therefore, attention should be paid to the relation-
ship and difference between quantum management and different organizations
in the future.

4) Exploring the practice of quantum management in the context of big
data

The current era is the era of big data, taking big data as a basic strategic re-
source. It speeds up the sharing and opening of data resources, development and
application, and helps industrial transformation, upgrading and innovation. In
addition, management combined with quantum thinking can play a more effec-
tive role in the context of big data. How to further mine information with big
data to create and innovate can also be a direction of future research.

As an emerging management concept, quantum management can certainly
bring positive results to individuals, organizations and social economy. The fur-
ther research should pay more attention to quantum management and apply it
to the organization and management activities to give full play to its practical

value scientifically and effectively.

7. Conclusion

This paper analyzes the origin and connotation of quantum management, and
points out future research directions. This paper reviews and prospects the re-
lated research of quantum management from the origin, characteristics, connec-
tions and differences of traditional management, the practical application of

quantum management, and future research directions.
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