
Journal of Mechatronics, Automation and Identification Technology 
Vol. 6, No. 4, pp. 6 – 11, 2021. 

This paper is selected from the 14. Intern. Scientific Conference MMA, Novi Sad, Serbia, 23.-25. 9. 2021.                    6 

 

 

Industrial Robots Application  
Branislav DUDIĆ1,2, Pavel KOVAČ3, Borislav SAVKOVIĆ3  

1Faculty of Management, Comenius University in Bratislava, Bratislava, Slovakia 
2Faculty of Economics and Engineering Management, University Business Academy, Novi Sad, Serbia 

3Faculty of Technical Sciences, University of Novi Sad, Novi Sad, Serbia  

branislav.dudic@fm.uniba.sk, pkovac@uns.ac.rs, savkovic@uns.ac.rs 

Corresponding Author: Branislav DUDIĆ 

 

Abstract—To succeed in the world market, companies 

must invest in the purchase of technology such as 

industrial robots. Industrial robots have become very 

important tools that give manufacturers an edge over 

the competition in an increasingly challenging global 

market. In the production process, industrial robots 

are able to perform a given activity better than humans 

in terms of quality of work. Robots are able to work 

continuously 24 hours a day, whereas for comparison, 

human working time is on average 8-10 hours. We also 

need to know that robots are flexible, so they are able 

to respond to a change in production faster than 

humans. Manufacturers who use this technology are 

gaining an effective economic tool that allows them to 

gain an advantage on the world market. Over the last 

5 years, the global market has recorded a record in the 

number of robots delivered and manufactured, where 

the total robot market is around $ 45 billion. The 

countries that are the largest customers of robots are 

China, South Korea, Japan, the USA and Germany. 

The aim of this work is to point out the very important 

and significant role of industrial robots, to show the 

situation on the world market and what are the 

innovations and investments in this field, also to give 

guidelines on how the market will behave in the next 

period and which are the most important companies 

manufactured by industrial robots. 

Keywords—Industrial robots, innovation, technology, 

production, businesses 

I. INTRODUCTION  

To succeed in the world market, companies must invest 

in the purchase of technology such as industrial robots. 

What is most debated today is that whether industrial 

robots take over people's work, we can say that robots only 

take over the most difficult work of production itself where 

man is not able to do it. 

This means that industrial robots are an early machine 

that is taking over a large amount of money, which is 

feared by people, car production, welding of work and 

others. All the major machines are used in production, 

innovation in industrial robotic water and some new into a 

set of unknown experts. The Czech Republic will also take 

advantage of all its mechanization, not just the lack of 

manpower. 

The success of the migration of the post office and the 

improvement of the security of the councilor and the 

efficiency council. Medicine is an area that helps all of the 

robot's work, but the development does not in itself detract 

from it and relieve doctors. A measure of the fact that 

robots would be implemented in production and the need 

for capital is needed. The concept of new propellants 

increases the competition in the market for the production 

of the robot and thus accompanies the access price of the 

robot and the machine. The tenders referred to in the code 

for the production of motor vehicles show that people are 

substitutable for the workers to carry out this task in a 

contradictory manner, or that such attitudes are a matter of 

course for workers who cannot do so at all adequate to 

replace people. States such as Japan and China are 

introducing technological innovations and introducing 

new developments in line with industrial robots. The 

attitudes of robotic workers to the people in the midst of 

people are running away from productivity, increasing 

productivity. The position in the developing countries is all 

the same, the situation is in decline, so that the robots 

confuse people with their activities. 

II. METHODOLOGY 

A. Literature Review 

Technologies are constantly evolving, with a slower 

pace and every large amount of demand for certain jobs. 

Globalization has not limited itself to a single sector or 

sector, which has overwhelmed them and has become an 

indispensable one in order to make the forerunner 

competitive in this dynamic marketplace. The creation of 

virtual reality is finding application in the design of 

simulators for training astronauts, pilots, flight dispatchers, 

surgeons, and other professionals, as well as in project 

engineering and architecture (Joseph, 2016) [1]. 

In Table 1, the author shows the development of the 

robot in the years to come. The doctrine is only advancing 

for robots to be more successful with their single people. 
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Developments in the field of medicine and biotechnology 

will bring significant changes to the market. Mobile robots 

creating an area of robotics deal with the robots, which are 

able in capable surroundings to move in time. Their study, 

research, design and construction deals with robotics. 

From the perspective of the robot subsystems - mechanical, 

electronic, control, propulsion and others talk about the 

robot as a mechatronic system [1]. 

Ten years ago, companies were opposed to high initial 

investments in automation and robotics, and while today, 

robotics is a major factor in holding back the success and 

concreteness of doing business in the global market. The 

advantages that the installation of robots brings are 

increased production productivity, waste reduction or the 

possibility of facilitating human labor when handling 

semi-finished products, pallets, or other components. It 

can state that by 2025, industrial robots will work up to 52% 

of the total working time, people only 48% [2, 3]. 

TABLE I PROSPECTS OF DEVELOPMENT OF ROBOTICS ENGINEERING 

FOR THE PERIOD UP TO 2040 

Year Expected result 
Reference with the year 

of prognosis 

2018 
Robot will pass the driving 

permit test 

Oleg Varlamov, MIVAR 

president, 2016 

2019 

90% of institutions will have a 

staff member holding the 

position of chief data officer 

(CDO) 

Cortner, 2016 

2020 

30 thousand unscrewed civil 

aerial vehicles will be in use 

in the USA 

US Federal Aviation 

Administration, 2012 

2022 

Robots will be capable of 

understanding human 

behavior and responding to it 

Expert and analytical 

report of 

Rosbusinessconsulting 

(RBC), 2014 

2024 

Commercially available 

motorcars will be capable of 

reacting to changes in the 

traffic situation and moving 

autonomously 

IHS Automotive, 2014 

2025 

Application of industrial 

robots will reduce labor 

payment expenditures by 16% 

Boston Consulting Group, 

2015 

2028 

First autonomous medical 

microrobots will be capable of 

independent directional 

movements in a patient's body 

``A Roadmap for US 

Robotics: From Internet to 

Robotics'', 2013 

2029 

AI will be capable of self-

learning, understanding jokes, 

and imitating emotional 

expressions 

Ray Kurzweil, Google's 

director of engineering, 

2014 

2030 

Commercial androids will 

have an outer appearance and 

capabilities identical to those 

of the human 

Expert workshop Trends 

and Prospects of Robotics 

Development in Russia, 

2014 

2032 

Robots will exceed the 

intellectual potential inherent 

in humans 

Dave Evans, Cisco chief 

futurist, 2011 

2035 

In Japan, robots will master 

49% of the 600 currently 

existing professions 

Nomura Research 

Institute, 2015 

2040 
Law-enforcement robots will 

exist 

Professor Noel Sharkey, 

University of Sheffield, 

2012 

 

The global market for robots is expected to grow at a 

compound annual growth rate (CAGR) of around 37.4 % 

to reach just under 500 billion U.S. dollars by 2025. It is 

predicted that this market will hit the 100 billion U.S. 

dollar mark in 2020, Figure 1. 

 

Fig. 1 Size of the global market for industrial and non-industrial robots 

between 2017 and 2025 (in billion U.S. dollars) [1] 

B. On the Road to Autonomy 

The invention of the world’s first robot is credited to 

George Devol. The Unimate, a material handling robot 

performing basic welding and carrying tasks, was 

introduced in 1961. Robots are programmable machines 

that have the capability to move on at least three axes. 

They were developed to assist human workers with a wide 

array of tasks, including heavy lifting, as well as hazardous 

or repetitive work. Today’s robots have a much higher 

degree of autonomy based on several technological 

advancements made in recent years. The industrial 

robotics market, which has traditionally represented the 

robotics industry and has been led by Japanese and 

European robot manufacturers, is giving way to non-

industrial robots, such as personal assistant robots, 

customer service robots, autonomous vehicles, and 

unmanned aerial vehicles (UAVs). 

C. Industrial Robots 

The definition of an industrial robot can be explained 

as an automatically controlled, pre-programmable multi-

purpose manipulator with programmable three or more 

axes, which is fixed in place or moves and consists of a 

manipulator and a control system. Industrial robots are pre-

programmable devices designed for the handling and 

transport of parts, tools, or specialized production tools by 

means of variable programmed robots on performing 

specific production tasks. Automation has recently 

become a key issue in ensuring competitiveness in 

manufacturing industries of various industries. Increased 

use of robotics will help improve the position of companies 

in current world production. 

This graph (Figure 2.) shows shipments of 

multipurpose industrial robots from 2016 to 2020, key by 

region. In 2017, some 66,000 units were shipped in Europe. 

Industrial robots are designed for an industrial 

environment and are used for handling, assembling, or 

modifying workpieces. 

This statistic represents the estimated operational stock 

of multipurpose industrial robots in selected regions 
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worldwide between 2010 and 2018. In 2018, the number 

of industrial robots in Europe is estimated to come to 

around 519,000 units, Figure 3. 

The basic difference between an industrial robot and a 

manipulator lies in the flexible programmability of the end 

member of the robot. It is quite difficult to classify 

industrial robots as universal handling devices, because 

they form a very complex mechanism consisting of 

progressive materials from a constructional point of view. 

Therefore, we divide them according to various criteria, 

such as application determination, function, kinematic 

structures, control method and programmability, etc. 

 

Fig. 2 Estimated annual industrial robot shipments in selected regions worldwide from 2016 to 2020, by region (in 1,000 units) [1] 

 

Fig. 3 Projected operational stock of multipurpose industrial robots from 
2010 to 2018, by region (in 1,000 units) [1] 

Industrial robots can be divided into 3 generations: 

 1st generation industrial robots - the program does not 

change during its operation; its change is simple. The 

control is often mechanical, this type of robot is very 

widespread, because they are used for simple operations 

such as taking and place or do and over it. 

 2nd generation industrial robots - have the option of 

selecting or switching the program according to the 

requirements in which they are located. An integral part of 

them is a sensitive subsystem consisting of several sensors. 

A computer is required for control and they are equipped 

with an open-ended coordination system. 

 3rd generation industrial robots - also called cognitive 

robots. They are mechanisms with the possibility of 

perception and rational thinking, without independent 

action and emotional perception. If a person gives him a 

goal, the robot executes it, drawing up a plan for himself 

to achieve it. They represent a leader in the development 

of handling equipment. 

Division of robots according to application purpose: 

 Manipulation robots - its main task is the manipulation 

of the object (semi-finished products, components, 

products, tools), change of position, orientation, stopping 

and clamping, warehouse handling, palletizing, 

depoliticization. 

 Technological robots - have a focused role on the direct 

performance of technical activities (welding, assembly, 

coating, grinding, bending, plasma cutting). 

 Special robots - they are equipped with accessories for 

gripping the manipulated object and a tool that performs a 

technological operation when gripping the object, such as 

removing the molding from the press and cutting the sprue 

at the same time. 

1)  Global market for thoughtful robots  

Today, in the global market, industrial robots play a 

crucial role in achieving economic benefits. Over the last 

5 years, the global market has recorded a record in the 

number of robots delivered and manufactured, where the 

total robot market is around $ 45 billion. The electronics 

and electrical engineering industry have become the 

largest factor in the global sales market. The automotive 

industry continues to be the largest user of robots, 

accounting for 35 percent of all robots. Industrial robots 

have become very important tools that give manufacturers 

an edge over the competition in an increasingly 

challenging global market. We can say that robots work 24 
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hours a day, 7 days a week, without losing their 

performance in any way. In the workplace, industrial 

robots offer a higher level of control and productivity and 

also consistently help to achieve high product quality. We 

also need to know that robots are flexible, so they are able 

to respond to a change in production faster than humans 

[1]. 

 

Fig. 4 Size of the industrial robotics market worldwide from 2017 to 2025 

(in billion U.S. dollars) [1] 

This statistic shows the revenue generated from the 

industrial robotics market worldwide in 2017, with a 

forecast through 2025. In 2017, the industrial robotics 

market amounted to some 12.3 billion U.S. dollars 

globally, Figure 4. The industrial robotics market has 

traditionally represented the robotics industry and has been 

led by Japanese and European robotics manufacturers, but 

has given way to non-industrial robots, such as personal 

assistant robots, customer service robots, autonomous 

vehicles, and unmanned aerial vehicles (UAVs). 

In the production process, industrial robots can 

significantly reduce production costs, improve quality and 

shorten the time to market for new products. 

Manufacturers who use this technology are gaining an 

effective economic tool that allows them to gain an 

advantage on the world market. Robots can deliver a 

certain amount of power without interruption and for a 

long time, in a highly consistent way, while employees 

cannot maintain such power for a long time. 

Mainly industrial robots are represented by various 

industries in such positions as manual and demanding 

work, production processes where they are harmful to 

human health, and especially to physically strenuous work. 

Workers must be trained and prepared to be able to control 

the robots and, if necessary, program, operate and 

understand them. 

D. The Largest Robot Manufacturers 

The country that is the largest customer of robots is 

China and the second largest market is South Korea, which 

thanks to large investments by companies in the electrical 

industry. We can also rank in the top five markets that buy 

robots and these are: Japan, USA and Germany. 

Among the largest robot manufacturers are: Yaskawa, 

Kuka Robotics, Fanuc, ABB Swedish-Swiss company, 

Figure 5 [1]. 

This statistic represents the leading companies in the 

global industrial robot market in 2017, based on industrial 

robot revenue. In that year, Fanuc generated some 1.7 

billion euros from industrial robot sales. 

 
(use style JMAIT Figure) 

Fig. 5 Leading companies in the global industrial robot market in 2017, 

based on revenue from industrial robot sales (in million euros) [1] 

III. INDUSTRIAL ROBOT MARKET 

Although industrial robots have made inroads into a 

growing number of industries such as the food and 

beverages industry, the highly automated car 

manufacturing sector remains the largest area of 

application for electro-mechanical machines. The robotics 

industry’s growth trend is largely driven by rising wage 

levels that force manufacturers worldwide to replace 

human labor with machines. Asia and Europe are home to 

the key players in the market, including ABB, KUKA, 

Fanuc and the Yaskawa Electric Corporation. With 

relevant sales of around 1.2 billion euros, Japan-based 

Yaskawa was ranked among the largest manufacturers of 

industrial robots in 2017. The company’s heavy-duty 

industrial robots can be used for welding, assembly, 

coating, materials handling, materials cutting, materials 

removal and spot welding. In the 2017 fiscal year, 

Yaskawa generated almost 450 billion Japanese yen in net 

sales. 

The robotics industry is a subsector of the automation 

industry. This industry is comprised of a variety of 

products and services, including relays, switches, sensors 

and drives, machine vision and control systems, as well as 

industry software development and services. 

Conglomerates like Siemens, Mitsubishi Electric or 

General Electric are the major vendors of industrial 

automation and industry software. 

A. ABB Group 

ABB GROUP (ASEA Brown Boveri) is a Swiss-

Swedish multinational company that operates mainly in 

the areas of robotics, power engineering, heavy electrical 

equipment and automation technology. ABB GROUP is a 

pioneering technology leader with a comprehensive 

offering for digital industries. With a history of innovation 

spanning more than 130 years, ABB is today a leader in 

digital industries with four customer-focused, globally 

leading businesses: Electrification, Industrial Automation, 

Motion, and Robotics & Discrete Automation, supported 

by its common ABB Ability™ digital platform. ABB's 

market-leading Power Grids business will be divested to 

Hitachi in 2020. ABB operates in more than 100 countries 

with about 147,000 employees. It can also say that ABB 

has installed more than 400,000 robots worldwide and has 

a position of 1 in the world of robotics. 
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The main activity of ABB GROUP is: 

Products: control room solutions, communication 

networks, drives, high voltage products, low voltage 

products and systems, measurement and analytics, 

mechanical power transmission, medium voltage products, 

metallurgy products, motors and generators, PLC 

automation, power converters and inverters, robotics, 

semiconductors, substation automation, protection and 

control, transformers. 

Systems: control systems, distributed energy resources 

and microgrids, electric vehicle charging infrastructure, 

enterprise software, FACTS, HVDC, marine vessels, 

network management, operations management software, 

power consulting, power electronics, safety, substation 

automation, protection and control, substations and 

electrification, turbocharging, UPS and power 

conditioning [1].  

 

Fig. 6 Revenue of the ABB Groupe from FY 2009 to FY 2020 (in the 

million U.S. dollars) [4] 

Industrial robots are used in many application areas, 

such as material handling, loading, and unloading of 

machines, palletizing and depalletizing, spot and arc 

welding. They are used in some large companies, 

predominantly in the automotive industry, but also in other 

industries such as the aerospace industry. Specific 

applications include: 

 Transport industry: for the transport of heavy loads, 

where their load capacity and free positioning are used. 

 Food and beverage industry: for tasks such as loading 

and unloading of packaging machines, cutting meat, 

stacking and palletizing, and quality control. 

 Construction industry: e.g., for ensuring an even flow 

of material. 

 Glass industry: used, for instance in the thermal 

treatment of glass and quartz glass in laboratory glass 

production, bending and forming operations. 

 Foundry and forging industry: the robots' heat and dirt 

resistance enable them to be used directly before, in and on 

the casting machines. They can also be used for operations 

such as deburring, grinding, or drilling, and for quality 

control. 

 Wood industry: for grinding, milling, 

drilling, sawing, palletizing or sorting applications. 

 Metal processing: for operations such as drilling, 

milling, sawing or bending and punching. Industrial robots 

are used in welding, assembly, loading and unloading 

processes. 

Stone processing: the ceramic and stone industries use 

industrial robots for bridge sawing. 

B. KUKA Group's 

This statistic shows KUKA Group's revenue between 

the fiscal year of 1999 and the fiscal year of 2018. In the 

fiscal year of 2018, the Germany-based producer of 

industrial robots generated around 3.3 billion euros (or 

about 3.72 billion U.S. dollars, as of March 28, 2019) in 

revenue. 

The KUKA Group is ranked among the leading 

manufacturers of industrial robots. Its products range from 

spot welding robots to medical devices and can be 

deployed in an array of industries, including automotive 

and aerospace manufacturing. In 2016, KUKA and its 

largest shareholder at the time, Germany-based Voith 

GmbH, received a takeover bid from China’s Midea Group. 

The unsolicited offer valued the German robot maker at 

almost 40 times the firm’s expected 2016 earnings. As of 

March 2017, Midea has acquired around 95 percent of 

KUKA’s stock. As a result of slowing growth in China and 

widespread unrest among Chinese factory workers, Asian 

investors are beginning to increase outbound merger and 

acquisition (M&A) deals. Furthermore, the Industrial 

Internet of Things (IIoT) revolution is expected to drive 

consolidation in the automation industry, a growing 

number of companies in traditional sectors are at a 

crossroads and are forced to make strategic decisions. In 

2015, the highest level of M&A activity in the industrial 

sector could be attributed to PLM and System Integrators. 

 

Fig. 7 KUKA Group's revenue from FY 1999 to FY 2018 (in million 
euros) 

C. Yaskawa 

The Yaskawa Electric Corporation is a Japanese 

company that was founded in 1915. The Yaskawa Electric 

Corporation is one of the largest manufacturers of servos, 

motion controllers, AC motor drives, switches and 

industrial robots. Their Motoman robots are heavy-duty 

industrial robots used in welding, packaging, assembly, 

coating, cutting, material handling and general automation. 

We strengthen our core businesses of servo motor, 

controller, AC drives and industrial robots using these core 

technologies to the full, and evolve mechatronics by the 

use of digital data. We achieve revolutionary industrial 

automation and are committed to contributing to solving 

customers’ business challenges. 

https://new.abb.com/control-systems
https://new.abb.com/distributed-energy-microgrids
https://new.abb.com/distributed-energy-microgrids
https://new.abb.com/ev-charging
https://new.abb.com/enterprise-software
https://new.abb.com/facts
https://new.abb.com/systems/hvdc
https://new.abb.com/marine
https://new.abb.com/network-management
https://new.abb.com/cpm
https://new.abb.com/power-consulting
https://new.abb.com/power-electronics
https://new.abb.com/safety
https://new.abb.com/substation-automation
https://new.abb.com/substation-automation
https://new.abb.com/substations
https://new.abb.com/substations
https://new.abb.com/turbocharging
https://new.abb.com/ups
https://new.abb.com/ups
https://en.wikipedia.org/wiki/Deburring
https://en.wikipedia.org/wiki/Grinding_(abrasive_cutting)
https://en.wikipedia.org/wiki/Drilling
https://en.wikipedia.org/wiki/Milling_(machining)
https://en.wikipedia.org/wiki/Sawing
https://en.wikipedia.org/wiki/Palletizing
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Fig. 8 Yaskawa's net sales from FY 2007 to FY 2018 (in billion Japanese 
yen) [5] 

This statistic depicts Yaskawa's net sales from the 

fiscal year of 2007 to the fiscal year of 2018. In the fiscal 

year ending February 28, 2019, the Japanese manufacturer 

generated net sales of almost 362 billion Japanese yen 

(about four billion U.S. dollars). 

D. FANUC 

The main activity of FANUC is aimed at the following 

products: 

 Servo Drives and Machine Controllers, 

 AC Drives 

 Robots 

 Industrial robots for various industrial processes 

 System Engineering.  

 

Fig. 9 FANUC´s net sales from FY 203 to FY 2020 (in million Japanese 

yen) 

IV. CONCLUSIONS  

The new possibilities that bring robots fascinate people 

or also introduce the fear that they have from them. Fear 

of the future of the benefits of automation and robots that 

are less people streamlines the fear of their messengers, not 

to mention the lack of understanding of technology 

delivery. The promotion of human technology, the 

adoption and understanding of new technologies, the new 

ideas that accompany the transfer of these problems. 

Understanding the trend of trend and technological 

development, access prices for advanced and appropriate 

information technology and robotics in the promotion and 

positive development of the forerunner and in the 

development of the economic and economic position of the 

country and the competition. All of these are preceded by 

the development and distribution of software and hardware 

for the research of robots and robotics, which can be found 

in academic circles, governments or the private sector 

positively escaping the situation of the government in the 

marketplace. Many precursors have also come from 

unprofitable precursors, start-up companies and all young 

people who offer their innovative ideas, as this is an illicit 

amount of money and represents the need to address the 

need for new precursors to the committee. 
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