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Abstract: Since the 60s of the last century, the appearance of the first industrial robot has led
to automation of production processes in the automotive industry, and their development and
automation has continued to this day. The development of information-communication and
sensor technology has led to the automation of production processes. The basic technologies of
Industry 4.0 with their implementation in production processes lead us to completely intelligent
production processes. In recent years, two industries stand out in which industrial robots are
implemented the most, namely: the electrical/electronic industry and the automotive industry.
For the past ten years, China has been the first country in the world to use the most industrial
robots in production processes. This paper analyzes the trend of the implementation of
industrial robots in the electrical/electronic and automotive industries in China, and compares it
with the worldwide implementation of robots in these two industries and with the
implementation of industrial robots in these two industries in Japan. At the end of the paper, an
explanation is given for this trend of robot implementation in these two industries in China.
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1. Introduction

It is known that industrial robots have been playing a very important and key role in the automotive
and electrical/electronic industries for decades [1-3]. In the automotive industry, industrial robots and
humans work together, and are used for: welding, painting, assembly of parts, quality control, while
service robots are used for transportation, monitoring and control of production processes. The
application of industrial robots in the automotive industry enables: manufacturers to speed up
production, reduce production costs, improve quality, have incredible precision, reduce waste and
electricity consumption, and also contribute to the environmental sustainability of vehicle production
[4-6]. Likewise, industrial robots play a key role in the electrical/electronic industry. Their
implementation in this industry enables greater efficiency, increased precision and increased



durability. Industrial robots in the electronic industry precisely place electronic components on printed
circuit boards, and in electronic component warehouses they search and collect the necessary
elements, test electronic devices to see if they are functional and of good quality, use them for sealing
and casting materials on electronic components, place labels and pack finished products, as well thus
they prepare finished products for delivery to the customer [7-9]. By using industrial robots in the
automotive and electrical/electronic industry, the advantages are huge and varied, such as: with robots
we can automate production for small series of products, we perform monotonous, repetitive tasks
with robots, thus reducing the burden on employees from hard work, which affects the increase
productivity. With them, flexibility is enabled, they do not need a break because they can perform
tasks continuously. Industrial robots are the basic technology for the implementation of Industry 4.0,
which represents a significant transformation of production processes in order to obtain intelligent
processes. Industry 4.0 is based on the digitization of production processes. All phases, from design to
final product, are performed digitally and integrated into a complete system. In addition to robot
technology, the key technologies of Industry 4.0 include: machine learning (ML), Internet of Things
(10T), big data (BD), artificial intelligence (Al), cloud computing (CC), etc. their implementation
enables better production management and optimization of production processes, reduction of costs
and resources. The implementation of Industry 4.0 enables real-time monitoring, problem
identification, process optimization and better strategic decisions [10,11]. The introduction of Industry
4.0 requires organizational changes, employee training and safety measures, creating a better future for
companies and workers. The development and research of robotic technology contributes to faster and
easier implementation of Industry 4.0, and its possibilities are immeasurable [12-14]. China is the first
in the world to implement industrial robots, which will be analyzed in the following chapters.

2. Implementation of industrial robots in the World and in China in the last ten years

In the World as well as in China, we will get a real picture of the application of industrial robots by
following their application in the last ten years. An analysis of the use of industrial robots was made
based on statistical data taken from the International Federation of Robotics (IFR), the UN Economic
Commission for Europe (UNECE) and the Organization for Economic Cooperation and Development
(OECD). The trend of the implementation of industrial robots on an annual basis in the world and in
China is shown in Fig. 1 [15-18]. Analyzing the trend of the use of industrial robots in the world on an
annual basis, we conclude that it is growing from year to year, we only have a decline in the trend at
the time of the COVIC-19 virus pandemic, because certain companies had to stop in order to reduce
the spread of the virus, and that was in 2019 and 2020 .year (Fig. 1a).

In twelve years, there was an increase in the use of industrial robots from 118,000 units of robots to
560,000 units of robots, which represents an increase of 4.7 times. We assume that this trend of
increasing the use of industrial robots in the world will continue in the coming years, and the reason
for this conclusion lies in the fact that all companies implement advanced technologies of Industry 4.0,
where robotics is among the fifth technologies.

Likewise, the use of industrial robots in China is increasing year by year as shown in Fig. 1b, with a
slight decrease during the COVID-19 virus pandemic in 2019 and 2020, there is already an increasing
trend in the use of robots in China than in the World.. In 2010, the use of industrial robots in China
was small, only 13% of the world's use of robots in that year, however, in twelve years, China will
become the leading country in the world in terms of the use of robots, so that in 2022, the use will
amount to 52% of the world's use.
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Fig. 1. Annual deployment of industrial robots in the world and China
in the period 2010-2023

In order to have an overview of which countries are the leaders in the use of industrial robots in the
year 2022 in the world, Fig. 2 shows the use of industrial robots in fifteen top countries in the world
with the highest use [17].
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Fig. 2. Implementation of industrial robots in fifteen top countries in 2022



We conclude that the first five countries in the world with the largest application are: China, Japan, the
United States, the Republic of Korea, and Germany, and the other ten countries are ordered by the size
of application in Fig. 2. We see that China is the leading country in the world in the application of
industrial robots and most countries in the world. The increase in the use of robots in China in ten
years is shown in Fig. 3.
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Fig. 3. Ten-year increase in the use of industrial robots in China

We conclude that China, the leading country in the use of robots in the world, in just ten years from
14% of the world's use, increased its share to 53% of the world's use of industrial robots in the period
2012-2022.

3. Implementation of industrial robots in the automobile and electrical/electronic industry in
China

From the very beginning of the application of industrial robots, the automotive industry was the first to
implement robots in its production processes, so we can state that such a trend has continued to this
day, although industrial robots have begun to be implemented in other industrial branches, especially
in recent years, when development of robotic technology and collaborative robots, as well as the
application of Industry 4.0 in which robotic technology is the base technology for its application [15-
18].
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Fig. 5. The trend of the implementation of industrial robots in the automotive industry both in the world and in
China for the period 2010-2022



The use of industrial robots in the automotive industry in the world is continuously increasing every
year as shown in Fig. 5, only there was a drop in their use during the pandemic of the COVID-19 virus
in 2019 and 2020. Likewise, the trend of using robots in the automotive industry in China is growing
year by year. In 2010, China used robots in the automotive industry for about 27% of the world's use,
but in twelve years it increased its participation in the world's use to 54%, which puts China in first
place in terms of the use of industrial robots in the automotive industry. The relationship between the
applications of industrial robots in the electrical/electronic industry is also similar, the application
trend is shown in Fig. 6 [15-18].
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Fig. 6. The trend of the implementation of industrial robots in the electrical/electronic industry both in the world
and in China for the period 2010-2022

Analyzing the diagram in Fig. 6, we conclude that the trend of using robots in the electrical/electronic
industry is increasing from year to year both in the world and in China. Year by year, China takes an
increasing part in the application of robots in this industry in the world. Only in 2010, China's
participation amounted to about 14% of the worldwide use of robots in the electrical/electronic
industry, and in twelve years, China increased its participation to 64% of the world's use of robots in
the electrical/electronic industry. In addition to the automotive and electrical/electronic industries,
industrial robots are applied in other industries so that the application of industrial robots in other
industries is increasing every day, which is shown in Fig. 7 [19, 20]. We can conclude that in the
world the largest number of applied industrial robots is in the automotive and electrical/electronic
industry in 2022, about 53% of the total number of applied robots in the world (Fig. 7a),
electrical/electronic industry with 28%, followed by the automotive industry with 25%. In third place
is the industry of metals and machines with about 12%, then plastics and chemical products 4%, food
3%, there are 17% of unspecified applied robots, which is represented in other industrial branches. The
number of applications of robots in other industries is increasing day by day, and research and
development of both robotics and other technologies that are implemented in robotic technology
contribute to this. The use of robots in the automotive and electrical/electronic industries in China
(Fig. 7b) is higher than in the world, so that in 2022 it amounted to 59%.
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As in the world, in China, the electrical/electronic industry is in first place in terms of the use of robots
with about 34%, followed by the automotive industry with 25%, and in third place is the metal and
machinery industry with 11%, followed by the rubber and plastic industry with 2% food with 2% etc.
This trend of the application of industrial robots both in the world and in China will change in the
future due to the implementation of second generation industrial robots whose application trend in the
world and in China is shown in Fig. 8 [19-23].
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Fig. 8. Implementation of collaborative robots in the world and in China in the period 2017-2022



From the diagram with Fig. 8 shown in the picture, we see that industrial robots of the second

generation (collaborative robots) have been increasing in the last six years for the period 2017-2022 in

the world and in China. There are many reasons why the use of collaborative robots is increasing in

the world and in China, let's list just a few [24-26]:

= Safe work of workers in the robot workspace (work of robots and workers together).

= Collaborative robots are characterized by simple and easy-to-handle tasks.

= By using collaborative robots, it is possible to significantly improve performance, when operations
are divided between workers and robots.

= Using collaborative robots, we have the possibility of various levels of automation in the
production process, so that we can partially automate tasks in those cases when complete
automation is too complex or not economical.

= Non-ergonomic workstations can be significantly improved with collaborative robots, where we
must keep in mind that worker safety is an absolute prerequisite.

= Collaborative robots have the most significant role in Industry 4.0, which connects the real-life
factory with virtual reality, which opens up future perspectives in global manufacturing.

= Reducing the product life cycle and increasing the variety of products require automation
flexibility, which will result in an increase in the use of collaborative robots, but simplification -
ready-to-use applications are increasingly popular with customers, which will result in an
increased use of collaborative robots in small and medium-sized companies.

4. Conclusion

After the analysis, we conclude that the application of robotic technology in the world is increasing
from year to year, and the first five countries in terms of the application of industrial robots are China,
Japan, the Republic of Korea, the United States and Germany. China is the leading country in the
world in the implementation of robotic technology in production processes with the participation of
52% of the total use of robots in the world, and only ten years ago China used only 14% of industrial
robots compared to all countries in the world. China implements the most industrial robots in the
electrical/electronics and automotive industries in 2022, 59%. In addition to this two industries in the
world and in China, the application in other industries is increasing thanks to the development and
research of robotic technology and other Industry 4.0 technologies. It is to be expected that in the
coming years, this trend of industrial robot application will continue in the world as well as in China.
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