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УДК 687.02 

THE ROLE OF AUTOMATION AND CALS SYSTEMS IN CHANGING HUMAN 

FACTOR IN PRODUCTION 

 

Shcholokov I.S. 

Kharkiv National University of Radio Electronics 

Ukraine, 61166, Kharkiv, Nauky av.,14 

E-mail: illia.shcholokov@nure.ua 

Annotation. Automation and CALS (Continuous Acquisition and Life-cycle Support) 

technologies affect all aspects of production process, including human factor. Thanks to human 

progress, which is constantly evolving and expanding in almost all areas of our lives, automation has 

become one of most important aspects of our development. Every day, across globe, automation is 

becoming more and more intertwined with everyday life, aided by CALS technologies.  This article 

explores how integration of these technologies is changing role of humans in production, contributing 

to increased efficiency, product quality and cost savings, but also raising challenges related to staff 

training, unemployment and adaptation to new working conditions. 

Keywords: automation, technology, adaptation, production, processes, enterprises, life cycle, costs. 

 

РОЛЬ АВТОМАТИЗАЦИИ И CALS-СИСТЕМ В ИЗМЕНЕНИИ ЧЕЛОВЕЧЕСКОГО 

ФАКТОРА НА ПРОИЗВОДСТВЕ 

 

Щолоков І.С. 

Харківський національний університет радіоелектроніки 

Україна, 61166, Харків, пр. Науки 14 

E-mail: illia.shcholokov@nure.ua 

Анотація. Автоматизація та CALS-технології (Continuous Acquisition and Life-cycle 

Support) впливають на всі аспекти виробничого процесу, включаючи людський фактор. 

Завдяки людському прогресу, який неспинно розвивається та розростається у майже всіх 

галузях нашого життя, автоматизація стала однією з найважливіших аспектів нашого 

розвитку. Кожного дня, по всій планеті, автоматизація ще більше сплітається з 

повсякденністю у чому їй допомагають технології CALS. Ця стаття досліджує, як інтеграція 

цих технологій змінює роль людини в виробництві, сприяючи підвищенню ефективності, 

якості продукції та зменшенню витрат, але також викликаючи виклики, пов'язані з навчанням 

персоналу, безробіттям та адаптацією до нових умов праці. 

Ключові слова: автоматизація, технології, адаптація, виробництво, процеси, підприємства, 

життєвий цикл, витрати. 

 

Automation and implementation of CALS technologies are radically changing modern production. 

These technologies, aimed at improving efficiency, product quality, and cost reduction, also bring 

significant changes to role of humans in production. The purpose of this article is to explore impact 

of automation and CALS technologies on human factor, highlighting both positive and negative 

aspects of these changes. 

Automation involves use of robotic systems, software, and other equipment to perform production 

processes with minimal human intervention [1-12]. The main advantages of automation include: 

1. Increased productivity. Robots and automated systems can operate continuously, allowing for 

higher production volumes and reduced downtime. 

2. Improved product Quality. Automated systems can perform tasks with high precision, reducing 

number of defects and waste. 
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3. Cost reduction. Reduced need for physical labor leads to lower costs for wages and social 

benefits, as well as lower expenses for training and upskilling employees. 

Challenges of automation. Automation also presents certain challenges, including: 

1. Unemployment and retraining. Automation may lead to job cuts in traditional production roles, 

requiring workers to retrain or seek new employment. 

2. Psychological impact. Changes in workplace can cause stress and uncertainty about future, 

especially among workers who cannot quickly adapt to new technologies. 

3. Dependence on technology. Increased automation can lead to significant dependence on 

technology, making production vulnerable to technical failures and cyberattacks. 

CALS Technologies in production. The objective of CALS is to transform product life cycle 

(PLC) into highly automated process by restructuring (reengineering) business processes involved.  

The first part of term "CALS" (Continuous Acquisition) refers to continuous improvement 

(development) of both product itself and interaction processes between supplier and consumer 

throughout product's life cycle.  

The second part of term "CALS" (Life cycle Support) denotes path of such development: 

implementation of new organizational methods for product development, such as concurrent 

engineering or interdisciplinary working groups. This will lead to increased investments during 

creation and modernization phases of product, but it will allow for more thorough consideration of 

customer needs and operating conditions, which, in turn, will lead to reduced costs during operation 

and maintenance phases of product and, ultimately, to reduction in total life cycle costs (Fig. 1). 

 
Figure 1 – Main points of CALS concept 

 

Main ideas of CALS. The CALS concept offers solutions to listed problems. According to CALS 

concept, industrial enterprises should improve management of information describing product at each 

stage of its life cycle.  

Additionally, it is important to overcome communication barriers between participants in product 

life cycle, which will allow for optimization of processes and interactions among participants. This, 

in turn, will lead to reduction in time and material costs throughout product's entire life cycle.  

Improving product quality will also inevitably enhance competitiveness of industrial products.  

CALS encompasses standards and methodologies for effective information management at various 

stages of product life cycle, from development to operation and maintenance. 

Advantages of CALS technologies/ 
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CALS technologies provide integration of information processes at all stages of product life cycle 

– from design to disposal. The main aspects of impact of CALS technologies include: 

1. Information synchronization. CALS technologies create unified information space, facilitating 

data exchange between different departments and production stages. 

2. Lifecycle management. With CALS, companies can more effectively manage processes of 

designing, manufacturing, servicing, and disposing of products, reducing costs and improving 

product quality. 

3. Cost and time reduction. Optimizing processes through CALS technologies reduces costs and 

shortens time to market, increasing company's competitiveness. 

Informatization plays key role in implementation of automation systems and CALS technologies, 

as it provides effective management of information flows, minimizing impact of human factor and 

increasing accuracy and reliability of production processes [13-17]. 

Challenges of CALS technologies: 

1. Complexity of implementation. Implementing CALS technologies can be complex and costly 

process, requiring significant investments in technology and employee training. 

2. System compatibility. Successful use of CALS requires compatibility of various information 

systems, which can be challenging for large companies with diverse equipment and software. 

3. Data security. Integrating information processes also increases risk of confidential information 

leaks, necessitating enhanced cybersecurity measures. 

Role of automation and CALS systems in changing human factor in production. New Skill 

Requirements. Automation and implementation of CALS technologies change skill requirements for 

employees. It is now necessary to: 

1. Master new technologies. Employees must be able to work with automated systems and 

software, requiring continuous learning and upskilling. 

2. Analytical skills. The ability to analyze large amounts of data and make informed decisions 

becomes critically important. 

3. Interdisciplinary Knowledge. The need for knowledge in various fields, such as IT, 

cybersecurity, and project management, is increasing. 

Changes in organizational structure: 

1. New roles and positions. New roles related to management and maintenance of automated 

systems, such as robotics engineers and data analysts, are emerging. 

2. Flatter organizational structures. There is shift towards flatter organizational structures, where 

communication and collaboration between departments become key. 

3. Flexibility and adaptability. Organizations need to be more flexible and able to quickly adapt to 

market and technology changes. 

Work culture and communication: 

1. Increasing importance of communication skills. Effective communication and collaboration 

between different company departments become more critical. 

2. Increased employee motivation. Opportunities for professional development and learning new 

technologies can motivate employees. 

3. Psychological challenges. Changes in workplace can cause stress, requiring measures to support 

employees' psychological health. 

Advantages and disadvantages for human factor. 

Advantages: 

1. Improvement of working conditions. Automation reduces physical strain and risk of injury. 

2. Increased motivation. Opportunities for professional development and learning new 

technologies can motivate employees. 
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3. Enhanced quality of life. Reducing monotonous work allows employees to focus on more 

creative and intellectually demanding tasks. 

Disadvantages: 

1. Psychological stress. Changes in workplace can cause stress and uncertainty about future. 

2. Risk of inequality. Not all employees can easily adapt to new technologies, potentially leading 

to social inequality. 

3. Reduced social interaction. Automation may decrease level of social interaction in workplace, 

negatively affecting teamwork and morale. 

Automation and CALS technologies significantly change production processes, bringing both 

benefits and challenges for human factor. Effective implementation of these technologies requires 

comprehensive approach that includes employee training, changes in organizational culture, and 

adaptation to new working conditions. Successful integration of automation and CALS technologies 

can lead to increased production efficiency and create new opportunities for employee development, 

enhancing competitiveness of companies and improving quality of life for workers. 
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