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Abstract. With the advent of the era of “Industry 4.0”, a large number of enter-
prises are facing the transformation from automation to intelligence. The wave
of “Industry 4.0” will bring huge economic growth opportunities and develop-
ment challenges. Only by adopting positive sustainable development strategies
can we deal with the impact from all aspects in the era of “Industry 4.0”. However,
how does the internalization of digital leadership fit into the context of sustain-
able business development? This study found that from a cognitive perspective,
enterprises will rethink the industry layout from a digital perspective, and care-
fully consider the relationship between short-term and long-term interests, and
local and overall interests of enterprises so that enterprises can more accurately
judge their future development. From the perspective of behavior, digital Leader-
ship provides support, control, and feedback for enterprise management, reduces
enterprise management costs, and improves enterprise operation efficiency. From
a cultural perspective, digital leadership promotes enterprises to form an innova-
tive, diversified, and noble corporate culture. From an environmental perspective,
digital leadership can help enterprises achieve sustainable development based on
a clear, accurate, and timely understanding of their own and external conditions.
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1 Introduction

1.1 Research Background

With the advent of the era of “Industry 4.0, a large number of enterprises are facing
the transformation from automation to intelligence. The wave of 4.0 will bring huge
economic growth power and innovation opportunities. In the future, a large number of
automatic operations will be replaced by intelligent operations. The cost advantage is
not only reflected in the reduction of labor cost after the upgrading of the production
line but also in the reduction of means of production and operation cost brought by the
integrated upstream and downstream digital allocation system and lean and customized
production, which creates more opportunities for the development of enterprises but also

© The Author(s) 2022
G. Ali et al. (Eds.): ISEMSS 2022, ASSEHR 687, pp. 1445-1454, 2022.
https://doi.org/10.2991/978-2-494069-31-2_171


http://crossmark.crossref.org/dialog/?doi=10.2991/978-2-494069-31-2_171&domain=pdf
https://doi.org/10.2991/978-2-494069-31-2_171

1446 Y. Liu

puts forward higher requirements. If enterprises want to achieve good development under
the background of reform, they must follow the principle of sustainable development
and adopt positive sustainable development strategies to deal with the impact from all
aspects in the era of “Industry 4.0”.

Leadership has always been a key factor affecting the development of enterprises.
To successfully realize digital transformation, enterprises need to internalize leadership
into personalized digital leadership that matches business characteristics and cultural
atmosphere. Only by matching the digital leadership with the principle of sustainable
development can enterprises better guide enterprises in the right direction from the macro
level and implement the sustainable development strategy from the micro level.

1.2 Research Objective

The purpose of this paper is to sort out relevant work, and put forward some key and
feasible future directions, to provide a reference for enterprises to achieve sustainable
development under the background of “Industry 4.0” and the epidemic situation.

1.3 Paper Organization

The origin, definition, characteristics, and impact of “Industry 4.0”— > The origin,
definition, and connotation of Corporate Sustainability— > The origin, definition, and
connotation of digital leadership— > The effect of digital leadership on the Corporate
Sustainability.

2 “Industry 4.0”

2.1 The Origin, Definition of “Industry 4.0”

The “Industry 4.0” strategy proposed by the German government and officially launched
at the Hannover Messe in April 2013 is aimed at increasing the competitiveness of
German industry, which is driven by the digitization of production processes in several
industrial sectors, and then taking the lead in the new development situation. Since the
official launch of the name, “Industry 4.0” has quickly become another label in Germany
and has sparked a new round of industrial transformation races around the world.

The proposal of “Industry 4.0 has triggered a lot of discussions, and formed dif-
ferent perspectives for defining it. “Industry 4.0” is an industrial development stage in
which new information technologies such as artificial intelligence, block-chain, cloud
computing, 5G, Internet of Things, and big data are used to realize the transformation of
traditional industrial production methods to digitalization and intelligence. Its purpose
is to improve the efficiency of communication, reduce production costs and achieve
personalized and humanized development.

“According to the history of industrial development, human society has successively
experienced the ‘Industry 1.0’ era marked by steam engine technology, the ‘Industry
2.0’ era marked by electric power and internal combustion engine technology, and the
‘Industry 3.0’ era marked by electronic computer technology. The current “Industry
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4.0” era is marked by intelligence, automation, and networking [1].” The first industrial
revolution enabled the mechanization of processes, the second was the introduction of
mass production of electricity based on the division of labor, the third was the automation
of certain processes through a combination of electronic and computer power, and the
fourth industrial revolution means that in the manufacturing process, machines and
equipment can communicate with digital devices that are interconnected in the value
chain [2].

2.2 The Characteristics and Impact of “Industry 4.0”
2.2.1 The Characteristics of “Industry 4.0”

“Industry 4.0” presents a booming trend of accelerated fission and subversion. Hu Qintai
wrote in “The New Pattern of Smart Education in the Background of Industrial Rev-
olution 4.0” that “Industry 4.0” has the performance of networking (interconnection),
greening (energy saving), and intelligence (wisdom) [3].

Intelligent The so-called intelligence, “in the so-called intelligent era of manufacturing,
service industries and other industries to achieve intelligent production to replace tradi-
tional production era, can be seen from the perspective of the industrial revolution. From
the perspective of society, not only Changes in production methods also involve changes
in politics, economy, and culture [4].” In the “Industry 4.0” stage, cloud computing tech-
nology outputs new high-value information and produces more new products through
massive data analysis, new services, and a high degree of informatization enabling pro-
duction enterprises to produce on-demand and realize personalized customization. At
the same time, cloud computing can improve the management efficiency of enterprises.
By analyzing big data, it can help enterprises to identify their positions and formulate
scientific and reasonable strategic plans so that enterprises can better adapt to the trend
of the new era whether it is an internal operation or external expansion.

Interconnection “The Internet of Things is the Internet of things connected; there are
two meanings here: on the one hand, the Internet is the core of the Internet of Things
and the Foundation, and the Internet of Things is a network that expands and expands on
the Internet; Expansion and use of information exchange and communication between
projects and projects, therefore, the Internet of Things connects to the Internet through
information sensing devices such as radio frequency identification (RFID), infrared
sensors, global positioning systems, laser scanners, etc., according to agreed protocols, to
exchange and connect information [5].” In the “Industry 4.0 stage, the number of devices
connected to the Internet will increase exponentially in recent years, and companies can
track the traces of products in the supply chain through sensor signals, including tracking
their actual performance and usage. Enterprises can also realize remote monitoring
of office processes and remote control of the office environment through information
technology. It can be seen that the “connection of things” has become one of the most
important features of the “Industry 4.0 stage.

Greening In the third industrial revolution, people realized the importance of the natural
environment and began to find a balance between development and protection, but the
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results were not very significant. In the “Industry 4.0” stage, “a large number of inventions
and applications of ecological protection and sustainable development of science and
technology during the scientific and technological revolution, as well as a large number of
high-tech technologies applied to ecological protection and sustainable development. In
the scientific and technological revolution, human society and nature achieve harmonious
coexistence [6].” The proposal of the “green technology revolution” has given new
possibilities to realize sustainable development at this stage.

2.2.2 The Impact of “Industry 4.0

In June 2020, Yang Jie, chairman of China Mobile, pointed out that the digital transfor-
mation of the economy and society driven by “Industry 4.0” presents new characteristics:
“five typical scenarios for the accelerated penetration of emerging digital technologies
into the economy and society include infrastructure digitization, social governance dig-
itization, and production methods. Digitization, digitization of work methods, and digi-
tization of lifestyles; three common needs for the digital transformation of the economy
and society have arisen, including online needs, intelligent needs, and cloud-based needs
[71.”

At the same time, “Industry 4.0” has changed the social production mode, people’s
employment methods, and government system in terms of social development. In terms
of people’s future development, it has changed people’s way of life, solved many social
problems, and promoted the all-around development of individuals. “Industry 4.0” makes
real socialized production reality, and the free association of a single individual and social
micro-organization has more sufficient conditions.

3 Corporate Sustainability

3.1 The Origin, Definition of Corporate Sustainability

“The concept of sustainable development first appeared in a report of the United Nations
World Commission on Environment and Development entitled ‘Our Common Future’ in
1987, the ‘Rio de Janeiro Declaration’ and ‘Agenda 21’ adopted by the United Nations
Conference on Environment and Development in 1992 when sustainable development
was pushed from theory to action for the first time[8].” Sustainable development empha-
sizes development that meets the needs of the present without compromising the ability
of future generations to meet their needs, requires us to invest in natural capital, and
diverts a portion of economic resources from other uses to protect and improve the
natural environment, emphasizes development quality and intergenerational equity.

After the idea of sustainable development was put forward, people gradually realized
that the biggest threat to sustainable development is nothing but human economic activ-
ities. It is the operation of the entire economic system that has caused today’s serious
environmental problems. Avoided has become the most important micro-subject in the
sustainable development model. With the help of the idea of sustainable development,
some scholars have introduced the research from macro to micro and put forward the
concept of enterprise sustainable development from a new perspective.
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Based on the existing research, it can be seen that the content of sustainable develop-
ment of enterprises mainly focuses on two aspects: “one is the acquisition and mainte-
nance of sustainable competitive advantages and sustainable profitability of enterprises
in the competition, which is actually about the economic performance of the organi-
zation; The second is the ecological behavior of enterprises, that is, enterprises con-
tinue to improve resource utilization, pollution prevention, and ecological impact, and
achieve the coordination and unity of economic, environmental and social benefits while
pursuing economic interests[9].” We believe that the sustainable development of enter-
prises means that enterprises keep lasting competitive advantages and profitability in the
competition, and realize the coordinated development of economic, environmental, and
social benefits through the improvement of resource utilization and the strengthening of
ecological efficiency.

3.2 Connotation of Corporate Sustainability

The sustainable development of enterprises is mainly affected by the internal and exter-
nal aspects of enterprises: external factors such as government, regulations, market, and
technology, and internal factors such as human resources, management ability, enter-
prise system, and innovation ability play a decisive role in the sustainable development
of enterprises.“Most scholars agree to evaluate the sustainable development ability of
enterprises from six indicators: finance, management ability, decision-making level, cor-
porate culture, marketing, and political and economic situation [10], [12].” Wu Yanli
and other scholars constructed “the sustainable development capacity system of small
and medium-sized enterprises by building the ability of small and medium-sized enter-
prises to bear social responsibility, forming resource integration ability, developing learn-
ing ability, improving adaptability and developing innovation ability [11].” Enterprises
should improve their core competitiveness by creating a high-quality environment for
sustainable development, establishing strategic thinking, constantly carrying out techno-
logical innovation, improving the quality of employees, building enterprise culture, and
implementing brand strategic management. At the same time, we should pay attention
to effective talent strategic management and financial strategic management.

3.2.1 Economic Sustainable Development

The economic activities of enterprises should be profitable and sustainable for a long
time. Sustainable economic development refers to the gradual and stable improvement of
the gross domestic product and production level of enterprises, which is always steadily
higher than the historical level.

3.2.2 Social Sustainable Development

Socially sustainable development mainly emphasizes the development of social benefits,
which requires enterprises to pay attention not only to economic interests but also to
the protection of the natural environment and contribution to society. While developing
themselves, enterprises should take into account the interests of future generations and
the common development of the whole society, and make their due contributions to
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the sustainable development of society, such as actively fulfilling social responsibilities,
providing high-quality products, actively participating in charitable activities, etc.

3.2.3 Environmental Sustainable Development

Enterprises have a certain impact on the ecosystem in their operation and develop-
ment, and a good natural environment can provide a good working environment for the
production activities of enterprises. To realize the sustainable development of the eco-
logical environment, enterprises must develop and exploit in moderation, and protect
and utilize natural resources appropriately. Enterprise ecological sustainable develop-
ment emphasizes that enterprises should have low consumption, high efficiency, high
resource utilization rate, and comprehensive utilization of resources. Therefore, enter-
prises should make contributions to ecologically sustainable development through their
internal integration, science and technology, and high requirements.

4 Digital Leadership

From the end of the 20th century to the beginning of the 21st century, with the sweeping
of Internet technology and communication technology, the workplace has fully entered
the era of information or electronic office. In recent years, “with the wide application of
emerging digital technologies represented by 5g, block-chain, Internet of things, cloud
computing, big data and artificial intelligence [17],” we have ushered in the digital era.
Emerging digital technologies and the social economy are continuously and deeply
integrated, which makes great changes in leadership, so “digital leadership” came into
being.

Avolio and Kahai believe that “digital leadership’ is a process in which leaders’
emotion and behavior change and affect organizational performance when information
technology is embedded in the context of organizational management [13, 14].” Based
on the discussion of Avolio, some scholars have studied the empirical level of digital
leadership. For example, Roman and others believe that “digital leadership is a process
of social influence. The exertion of influence not only requires the exertion of leaders’
characteristics such as communication, motivation, and management, but also requires
leaders’ perception, understanding, and integration into the information technology envi-
ronment [15, 16].” Therefore, this study believes that “digital leadership” refers to the
process in which leaders use digital technology to realize the transformation of individ-
ual emotion and behavior, and give full play to the characteristics of communication,
incentive, and management, to have an impact on the motivation, behavior, culture, and
environment of the organization, and finally maximize the benefits of the organization.

5 The Effect of Digital Leadership on the Corporate Sustainability

5.1 Cognition-Corporate Philosophy

Leaders grasp the direction of enterprise development, and their cognition has a profound
impact on the overall cognition of the enterprise. Digital leadership promotes enter-
prises to build a digital thinking framework, have digital strategic ideas, and formulate
enterprise systems suitable for the background of digital transformation.
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After having digital cognition, enterprises can more comprehensively consider the
relationship between the whole and themselves in terms of development concept and
development system. First of all, enterprises will rethink the industry layout, quantify
thinking, pay attention to facts, and pursue truth from the perspective of digitization.
Enterprises will use digital technology to reconstruct themselves, abandon the extensive
marketing concept of stimulating consumption and pursuing the increase of consump-
tion, and use cloud computing and other information technologies to improve supply
efficiency and quality. Enterprises will also choose to provide high-quality services and
products that better meet the real needs of consumers, and establish a strong customer
base and employee values that conform to the trend. The sustainable development of
sales and consumption will drive the sustainable development of enterprises.

Secondly, enterprises will carefully consider the relationship between short-term and
local interests and long-term and overall interests from the perspective of digital devel-
opment. Enterprises use digital technology to accurately predict the impact and benefits
of a certain stage, strategy, and activity on the economy, society, and environment, and
then adjust the corresponding actions according to the results shown in the data model to
flexibly balance the relationship between corporate social responsibility and economic
profit.

Finally, enterprises will judge their future development more accurately than tradi-
tional forecasts from a digital perspective. Digital leaders will use information technol-
ogy to formulate appropriate strategic plans for pricing, marketing, finance, and talent
after analyzing the competitive landscape and future competitors of enterprises.

5.2 Action-Corporate Management

5.2.1 The Supportive Behavior of Digital Leadership on Enterprise Management

Efficient Information Communication Digital leaders are proficient in using communi-
cation technology and digital technology to upload and release information and data. The
improvement of digital leadership can not only improve the accuracy, timeliness, and
confidentiality of information communication within the enterprise but also achieve con-
sistency within departments and synergy between departments. Consensus enables cor-
porate members to understand and follow the pace of corporate development better than
under traditional leadership, greatly reducing resistance to corporate decision-making
and implementation.

Efficient Team Building Digital leaders are skilled in using communication technology,
digital technology to build, motivate, and maintain the ability of digital high-efficiency
teams. After analyzing the company’s strengths and weaknesses, digital leaders will use
visual data to conduct a detailed analysis of the company’s team capabilities, to tap the
team’s potential and sustainable development capabilities in a targeted manner.

Efficient Organizational Operation Digital leaders are skilled in using communication
technology and digital technology to improve management efficiency, improve work
patterns, and improve production technology. Digital leaders use digital technology to
break the original work mode, improve the operational efficiency of the organization,
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innovate the organizational structure, and promote the diversified development of the
organization. At the same time, it can evaluate the benefits brought by adding or reducing
a certain department in the enterprise. For example, by analyzing the addition of environ-
mental departments in energy companies, digital leaders can use information technology
to evaluate the economic benefits and economic costs brought about by them, to enable
enterprises to balance society., environmental benefits while maximizing profits.

5.2.2 The Control Behavior of Digital Leadership on Enterprise Management

Digital leaders can use digital technology to monitor the operation of the enterprise in
real-time, observe the internal situation of the enterprise, grasp the progress of work
tasks, and track the flow of personnel and products. For example, establish a personnel
information database in the human resources management department to master the work
results, promotion, transfer, training, and learning of employees, and realize one-click
evaluation and one-click matching.

5.2.3 The Feedback Behavior of Digital Leadership on Enterprise Management

One of the important aspects of digital leadership that is different from traditional lead-
ership is the way leaders give feedback to employees, which is changing from offline
to online. Although it seems that the way of online feedback makes people farther
apart, the network’s characteristics of anonymity, dissemination, and publicity make the
feedback behavior of digital leaders fairer, humanized, and interactive. Employees can
express their demands more fearlessly, and digital leaders can have a direct dialogue
with employees. Both positive and negative feedback can be conveyed more directly
than through traditional leadership methods. When employees can often receive feed-
back directly from the leader and their reasonable needs are met, it will increase the
recognition and trust of the leader. Therefore, the improvement of digital leadership is
also conducive to improving the credibility of business leaders and improving the loyalty
of employees.

5.3 Culture-Corporate Culture

Corporate culture means the spiritual atmosphere of the enterprise, and establishing an
innovative and sustainable cultural and spiritual atmosphere is conducive to the rapid
development of the enterprise.

First of all, the innovation team has a strong fit with digital technology. Digital
technology itself is a kind of innovation, which has the characteristics of transcending
time and space. The innovative thinking and the emergence of innovative ideas of team
members are irregular, and digital leadership can guide the realization of enterprises.
Communication between employees at any time ensures the immediacy of innovation
exchanges, thereby enhancing their enthusiasm for innovation.

Secondly, the formation of internal corporate culture is based on the diversity of
members’ cultural backgrounds. Digital leadership is conducive to breaking through
the limitations of time and space to absorb more members with multi-ethnic and multi-
regional cultural backgrounds and more members with digital cultural backgrounds.
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This is conducive to enriching the member structure of the enterprise, realizing the
blending of cultures, developing the thinking of employees, and innovating service and
product supply. In addition, attracting multiple members will help enterprises to explore
consumer needs more comprehensively, improve the social adaptability of enterprises,
and achieve sustainable development.

Finally, through real-time control and detection, digital leadership can reduce the
behavior that damages the reputation of the enterprise caused by management negligence
to a certain extent, and a certain extent, promote the enterprise to undertake certain social
responsibilities, form a noble corporate culture, and establish a good corporate image.

5.4 Environment-Corporate Environment

The enterprise environment includes the internal environment of the organization and
the external environment. Big data, blockchain, and other technologies can improve the
team’s data analysis capabilities and speed. Digital leaders’ proficiency in such technolo-
gies will help them better understand the financial status of the company, development
stages, and other internal information as well as industry, society, etc. external informa-
tion. Only on the premise of a clear, accurate, and timely understanding of the self and the
external situation can a digital transformation strategy be better formulated, and a devel-
opment plan adapted to its human, material, and financial resources can be formulated.
Under the dual background of “Industry 4.0” digital transformation and the outbreak
of the new crown epidemic, the development of enterprises faces more opportunities
and challenges. Only enterprise managers with digital leadership can lead enterprises to
see the current situation, find a breakthrough, and embark on the right and sustainable
direction.

6 Conclusion

Through the above analysis, we can find that digital leadership promotes the digital
transformation of enterprises by affecting enterprise philosophy, enterprise management,
enterprise culture, and enterprise environment, and helps enterprises achieve sustainable
economic, social, and environmental development under the background of “Industry
4.0
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