The potential for digital and human workforce integration
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Anotace: We are entering a new era of human-machine interaction and it
Is essential to underestimate the importance of people in the digital
factory. Digital factories require a new way of working, this has several
implications. The composition of the workforce wants to change, and
companies want to be adequately employed and retain employees
accordingly. It is equally important to work with people before and during
the implementation of new technologies. The paper addresses the
potential that the integration of digital and human labour can offer.

1 Introduction

Technological progress is rapidly pushing the boundaries between work tasks
performed by humans and provided by machines and algorithms. If this
transformation is conducted sensibly, it will lead not only to increased
productivity, but also to an increase in the quality of life. Otherwise, it may
pose a risk of widening skills gaps, inequality, and greater polarization.
Research by the World Economic Forum in the report (for time frame 2018-
2022) "Future of Jobs Survey 2018" suggests that by 2022, the introduction of
technology into existing jobs can be expected to release workers and move
them to jobs that will focus on for thinking and decision making.

The differences between work today and in the future, which are related to the
introduction of new technologies and digitization, are shown in Figure 1. This
Is a change like the activities that will be provided to employees and that will
be automated. The employee will no longer directly ensure the creation of
added value, but the scope of his work will be focused on monitoring
processes and robots, equipment maintenance, data evaluation and analysis
processing, etc. The aim of the transformation should be to use new
technologies to achieve a higher level of production and consumption
efficiency, to expand into new product markets that reflect the needs of the
global consumer base.
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MODERN FACTORY WORKER
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daily activities: daily activities:

- direct added value - indirectly added value

- work on machines - monitoring of robots and processes

- work on one process at a time - simultaneous work on several processes
required skills:

required skills: - control of IT environment

- manual skills, - equipment maintenance

- specialization in selected activities, e.g. welding, machining - statistical and analytical processes

Figure 1 — The differences between working today and in the future are influenced
by Industry [1]

According to a source [2], Industry 4.0 will create new hybrid industries, such
as digital medicine, precision agriculture and intelligent manufacturing. These
will support the creation of new jobs, which may be similar, but will require
excellent analytical skills and skills in the use of digital technologies. The
machines will take over manual and routine work and people will be realized
through their unique abilities and skills, such as creative problem solving,
complex forms of communication, the ability to adapt to unknown situations.

Collaboration man vs. robot is another way to increase productivity, as it is the
result of a combination of human flexibility and machine accuracy and
consistency (for example, Amazon picking and completing orders). The
Internet used in industry increases the flexibility of the system. By connecting
to the network from anywhere, the worker can work asynchronously and
remotely to solve problems related to machines, setting up machines
independently, resp. in coordination with online collaborators.

The human factor in the context of Industry 4.0 will still be one of the most
important factors. It will be part of an intelligent factory through creative and
associative competencies. These are a person's natural abilities to use his
intelligence, creativity, motor skills and empathy responsibly and sensibly in
solving various situations. This will be crucial to the success of Industry 4.0.
According to [2], the tasks and activities that the human factor should play in
terms of Industry 4.0 can be categorized as follows:

1. Human sensory (sensory) abilities: even in the future, complex and
ambiguous situations will arise in production processes, which will
need to be solved by using the human factor.

2.  Human ability to make decisions, and the associated way of thinking:
to resolve conflicts between networked machines and devices,
decision-making in critical situations.
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3.  Human reactivity and ability to negotiate: complexity of the system,
irregular repetition, flexibility, use of modern technologies, real-time
reactions.

Monotonous activities will be automated and robotized, which will achieve
higher productivity, efficiency and quality of production, improve the usability
of working time, as the loss of time will no longer create downtime associated
with the adjustment and adjustment of the machine, resp. with its
maintenance. With increasing productivity, there is also an increase in wages
and an increase in living standards. The source [2] states that currently 2
million robots are introduced in the industry, in the Slovak Republic it is mainly
in the finalizing factories of automobiles. The mere addition of robots (not the
exchange of people for robots) generates up to 0.4% of GDP per year
worldwide. Thus, robotization does not mean an increase in unemployment,
but a change like work, increased demands on qualifications, the acquisition
of new knowledge and competencies with a focus on sophisticated activities.

According to prof. Mindella (a pioneer of autonomous robotics) the highest
form of technology is not complete independence, but the automation and
autonomy of the machine "elegantly" connected to the human operator.

Man will hold a prominent position in terms of his expertise and skills in
production and customer needs with the potential to develop technologies that
will respond to new future trends. The main goal of Industry 4.0 is to use the
strengths of humans and robots and aim for the highest possible level of
efficiency and productivity of production, Figure 2.

Figure 2 — The Human Factor in Industry [2]

The main driving force for the organization of work in the future will be the
ability to think creatively and innovatively and implement designs through
existing technologies. The main task of the company's management will be to
motivate its employees. Robots will continue to receive instructions from
humans. [2] The importance of the so-called emotional intelligence, which is a
prerequisite for teamwork. Mutual interaction and motivation will be the main
engine of business development. There is a need to change the hierarchy of
human and business values, which should be based on a sense of security.

Industry 4.0 must be understood as a concept aimed at increasing
competitiveness through collaboration and networking, promoting creativity
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and innovation, efficient use of resources, eliminating monotonous and
physically demanding work, creating a cleaner and safer working
environment, reconciling work and family life.

The report "Future of Jobs" (2016, World Economic Forum) points to the need
to introduce a model of lifelong learning as one of the options for training
professionals in the required field. Related to this, however, is the need to
create a new educational infrastructure that will ensure a continuous change
in professional and educational levels. In this context, two problems arise,
namely the mental capacity of the population to undergo permanent
processes in creative work and the problem of the population's adaptation to
the transformation of complex systems. Due to geographical inequalities and
the polarization of the global labour market and in conjunction with the
growing power of information and communication technologies, the
importance of teleworking will increase (flexible work). The aim will be to
provide a skilled workforce with the skills that businesses need. Traditional
models of permanent employment will be pushed out by "freelance workers"
who will be able to fill this skills gap. [3, 4, 5]

Education will need to be dynamized and adapted to the constant
development of digital technologies and to ensure that the knowledge and
skills of the workforce are regularly updated in the form of platforms for the
continuous learning process. Training and coaching will become the standard
in the process of continuous improvement of business processes to achieve
consistent results. Progress not only in technology means that the worker will
have to have knowledge and competencies in various fields. For the
company, the worker becomes an investment and not a cost. It is already
necessary to reflect on these facts and set people up for the process of
lifelong learning.

The impact of digital technologies on production and business processes will
result in changes that will need to be faced by experimenting with new models
and reforming the education and training system. Flexible education will have
to copy the needs of the labour market. The classic way of education in the
form of interpretation will have to be transformed into an interactive way
aimed at supporting the development of creativity, analytical skills, and critical
thinking.

"According to a McKinsey study (2017), automation should replace 400 to 800
million worldwide by 2030 jobs and up to 60% of professions must be more
than 30% automated. According to analyses, up to 65% of children entering
primary schools today end up in occupations that do not yet exist today. "[6]

To exploit the transformational potential of the Fourth Industrial Revolution,
business leaders in all sectors and regions will be increasingly encouraged to
develop a comprehensive workforce strategy ready to respond to the
challenges of this new era of accelerating change and innovation. Key factors
to consider include [7]:
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e mapping the extent of ongoing changes in employment and
documenting emerging and declining types of jobs,

e highlighting opportunities to use new technologies to make human
workers more efficient and to improve the quality of jobs,

. monitoring the development of skills required in connection with work,

e documenting the needs for investment in retraining, skills development
and workforce transformation.

2 Conclusion

Many people claim that the human factor will no longer be needed in
production in the future. Not only is this incorrect, but for economic reasons it
does not make sense. The human factor will also play an important role in the
Smart factory. The tasks that people perform in production today will change,
the share of production activity will decrease, and the share of monitoring
tasks will increase. Intelligent production means not only a high degree of
automation, but also an increased need for workers who have expert
knowledge in specific industries, as well as interdisciplinary skills and abilities
to control new technologies and software in conjunction with the so-called soft
skills that cannot be automated such as planning, coordination, leadership,
cooperation, etc. The goal of building a functioning intelligent factory begins
with the conviction of the workforce. Only then will the necessary change
management be successfully implemented.
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