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IMPACT OF AUTOMATION AND CALS TECHNOLOGIES ON HUMAN
FACTOR IN PRODUCTION

Sotnik Svitlana Viktorivna,

PhD, associate professor of CITAR department
Hubar Artem Yuriyovych,

student

Kharkiv National University of Radio Electronics
Kharkiv, Ukraine

Introductions. Technological advances in manufacturing necessarily affect
entire process chain, from product concept to manufacturing and delivery to
consumer. Modern technologies are changing paradigm of manufacturing, affecting
automation, data management, analytics, and labor utilization [1-4].

Technologies such as automation, Internet of Things (loT), artificial
intelligence (Al), 3D printing, and other innovations help speed up production,
reduce time and costs, and improve product quality [5, 6].

In context of automation, it is important to consider how it affects workflows
by reducing manual labor and increasing productivity through use of systems such as
robots, CNC machines (Computer Numerical Control) and automatic assembly lines,
and CALS (Continuous Acquisition and Life cycle Support) technologies.

Given impact of automation and other innovations in modern manufacturing,
CALS technologies play key role in effective management of information at various
stages of product life cycle. These technologies include standardized data exchange
methods, electronic catalogs, and logistics support systems that allow for collection,
updating, and transfer of necessary information quickly and efficiently between all
participants in production process. They help to reduce time spent on data
preparation, improve accuracy and reduce errors, which in turn contributes to overall
efficiency and competitiveness of enterprise. So, topic is relevant.

Aim. The purpose of this article is to study impact of automation and CALS
technologies on human factor in production. The work examines role of these
technologies in changing work processes, employee skills, and social aspects. It is
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planned to identify advantages, challenges and opportunities for improving efficiency
and competitiveness of enterprises and to propose strategy to support employees in
process of adaptation to new technologies.

The impact of automation and CALS technologies on human factor in
production results in increased efficiency, reduced errors, improved product quality,
and increased safety. Automation of routine tasks allows employees to focus on more
complex and creative aspects of their work, which contributes to overall productivity.
CALS technologies integrate information systems, providing access to up-to-date
data in real time, which improves coordination and decision-making.

Materials and methods. CALS is used to ensure effective information
management across entire product lifecycle, including development, production, and
support. The benefits of CALS include standardization of data exchange, which
simplifies integration of different systems and facilitates collaboration between
departments. This helps to increase efficiency of production processes and reduce
information management costs.

The disadvantages of CALS are complexity of implementation and high costs
of staff training and infrastructure to support new technologies. In addition, it is
necessary to constantly update software and ensure compatibility with existing
systems. In terms of impact on people, implementation of CALS may change role of
employees, forcing them to adapt to new software interfaces and data exchange
standards. This may require additional training and competency development.

The human factor in context of CALS includes impact on employee
motivation, readiness for change, and ability to adapt to new technologies. The
integration of CALS can affect work processes and require review of organizational
structures to make optimal use of these technologies.

Let's take look at impact of CALS technologies on human factor in production:

1. Cooperation and communication:

— CALS allow for uniform exchange of information between all participants in
product lifecycle;

— improved communication between customers, suppliers, manufacturers and
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service personnel.

2. Education and training of personnel:

— implementation of CALS technologies requires training of employees;

— skills in working with electronic systems and data exchange become key.

3. Reducing errors and improving quality:

— CALS systems help to avoid errors related to "human factor";

— ensure accuracy and standardization of data.

4.  Adaptation to changes:

— CALS technologies allow for rapid implementation of new solutions and
changes;

— employees must adapt to new processes and tools.

Results and discussion. The impact of automation and CALS technologies on
human factor in production is becoming an extremely important aspect today, as
these technologies can both increase and change requirements for employees' skills
and their opportunities in labor market.

When studying economic and social aspects, it is important to understand how
cost of implementing automation and CALS technologies affects society as whole,
taking into account benefits and risks associated with these innovations.

Automation or digitalization of labor has given rise to new concept of "digital
labor." New digital labor markets claim to provide more flexibility, cost-effectiveness
and efficiency for both clients and independent contractors. However, this flexibility
Is often accompanied by precarious working conditions and violations of established
legal and social standards of work quality".

Some workers do not have same access to training resources and retraining
opportunities to keep up with rapid technological advances in production. Those with
low levels of qualifications and those living in remote or underdeveloped regions
may face limited opportunities to acquire new skills and knowledge.

These inequalities can widen digital divide between those who effectively use
technology and those who lag behind. Unequal access to training and retraining can

deepen social inequalities and lead to increased unemployment and economic
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inequality. To reduce these negative effects, it is important to ensure broad access to
training programs and retraining initiatives for all categories of workers and regions.
In addition, improvements in educational attainment and technological skills should
be incentivized to ensure fairer and more equitable access to benefits of technological
progress across all sectors of production™,

To summarize, technological progress in manufacturing supported by
automation and CALS technologies has significant potential to improve efficiency
and competitiveness, but requires careful management of social impacts and
Implementation costs. In course of this analysis, we will provide rough estimates of
impact of CALS technologies on human factor in various industries (Fig. 1).

Influence of CALS-technologies on human factor in different branches of
production:

1.  Automotive industry (40 %) — increasing efficiency of production
processes, reducing errors and improving labor safety.

2. Aviation industry (35 %) — improving coordination between different
stages of production and maintenance, increasing accuracy and speed of tasks.

3. Electronics manufacturing (30 %) — optimization of complex production
processes, reduction of manual labor and increased assembly accuracy.

4, Military industry (25 %) — increasing reliability and quality of products,
Improving logistics and service.

5. Pharmaceutical industry (20 %) — ensuring accuracy and reliability in

production and quality control processes, reducing risks to employee health.

20%

40%

B Automotive
industry

® Aviation industry

Electronics
manufacturing

35% W Military industry

Fig. 1. Influence of CALS-technologies on human factor in different branches

of production
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The study highlighted impact of CALS-technologies on human factor in
manufacturing. The impact of automation and CALS technologies on human factor in
production can significantly improve product quality and avoid errors, but at same
time requires restructuring. This means that employees must not only have relevant
knowledge, but also be mentally prepared for change, motivated and willing to adapt
and learn new things. To support such employees, it is important to provide access to
variety of training resources and retraining opportunities. Here are some examples
that can help employees reorient without significant moral discomfort:

1. Customized training programs, meaning that customized courses need to be
developed that take into account employees' current skills and experience, which will
then allow employees to learn at their own pace, reducing stress and increasing
learning success.

2. Mentoring support, which means that mentoring programs should be
created where experienced colleagues can help newcomers adapt to new technologies
and workflows, and help them adapt to change more quickly and effectively.

3. Online courses and webinars will allow employees to learn new material
at time and place that is convenient for them (as long as they have access to online
resources), and this increases learning flexibility and reduces feeling of being locked
in.

4. Hands-on training and workshops, this facilitates faster learning and
professional competence.

5. Supporting social and psychological well-being can be achieved by
creating specific support programs that include psychological support, professional
development counseling with opportunities to discuss any career change issues.

These measures will help to make retraining process less stressful and more
productive for employees, which, in turn, will help to improve production efficiency
and overall competitiveness of enterprise.

Conclusions. The study summarized problem of influence of automation and
CALS-technologies on human factor in production. The main aspects of this

influence in different industries were considered. The work identified following key
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points:

— impact of CALS technologies varies by industry, with greatest impact in
automotive (40 %), aviation (35 %) and electronics (30 %) industries;

— CALS technologies help improve communication, reduce errors, and
improve product quality;

— implementation of these technologies requires continuous training and
development of workers.

A strategy to support workers in adapting to new technologies is proposed,
including customized training programs, mentoring support, online courses, and
hands-on training. This study contributes to better understanding of complex impact
of CALS-technologies on human factor in production and emphasizes need for
balanced approach to implementation of these technologies, taking into account both
technological and social aspects. This study can serve as basis for further study of
optimization of CALS-technology implementation processes in various branches of
production.
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