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Abstract. Quality management has evolved throughout time in ways that 
allowed companies to adapt quality practices and principles into their 
activities in order to provide better products/services to their customer. The 
latest trends point to the pivotal role that quality plays in the Industry 4.0 
era, where it is expected to synergize with Industry 4.0 practices in order to 
ensure that not only products are built faster and cheaper but also that they 
can meet the quality expectations of the customers. This gave birth to the 
concept of Quality 4.0, a new way of managing quality which uses modern 
technologies such as: IoT, Blockchain, Big data, AI and sensors in order to 
gather relevant information, monitor process performance and act pre-
emptively in regard to the quality of the process output. An issue that 
emerges however, is identifying the relevant data and ways to manage it as 
this is considered to be a major obstacle in the implementation of Quality 
4.0 practices. The research focuses on providing the foundational base for 
Knowledge management practices of companies looking to embrace 
Quality 4.0 to ensure that these companies use relevant data in their daily 
activities.  

1 Introduction  
The technologies advances that society is witnessing have left a mark on businesses from 
all industries and sectors of activity. One of the most recent trends that highlighted the 
positive impact of technology in daily operations has been the emergence of Industry 4.0. 
Industry 4.0 focuses on directing the power of digitalization and digital technologies 
towards increasing the efficiency and competitivity of companies.   

Closely related to the Industry 4.0 term, the field of quality management has registered 
a raising trend regarding the possibility of using modern technologies to help increase 
efficiency and product quality. Like so, the term “Quality 4.0” emerged, to help describe 
the relationship between quality management and Industry 4.0 practices. 

Quality 4.0 highlights eight key components for effective implementation and focuses 
on using the tools and technologies available currently in order to help provide quality 
management solutions for companies that operate within Industry 4.0. In this context, it 
becomes important to understand what Quality 4.0 refers to and what are the requirements 
of Quality 4.0 as well as what are some of the observed requirements of companies within 
Industry 4.0. 
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The paper focuses on a key aspect identified as an enabler of Quality 4.0 and which is 
going to play an essential role in the successful implementation of Quality 4.0 – knowledge 
management. Starting from the observations that highlight a need to focus on the type of 
data that Quality 4.0 requires and ways to manage this data, the author proposes a 
knowledge management model specific to Quality 4.0. The model is presented in section 4 
“Results and conclusions” and has been designed by taking into account not only the 
Quality 4.0 tools available currently but also each stage of the knowledge management life 
cycle.  

2 Literature review  
Quality 4.0 evolved as a natural response to the changes in the manufacturing field, where 
in 2011, the term Industry 4.0 appeared to define a new way of increasing the 
competitiveness of the German manufacturing industry [1]. Industry 4.0 is based on digital 
transformation and has been used to describe the fourth industrial revolution [2].  

In this context, Quality 4.0 aims to meet the requirements of Industry 4.0 companies by 
including digitalization of quality management systems [3] and practices as well as by 
adopting digital tools to increase efficiency and product quality [4] [5]. Furthermore, 
Quality 4.0 supports the digitalization of quality management including not only the 
products and the technologies but also the processes and the people [2] [1]. 

Although the literature in the field of Quality 4.0 is scarce, there are a couple of papers 
that cover the topic, from papers that focus on providing a literature review on the topic [1] 
[3], to papers that highlight the key points of implementing Quality 4.0 in an organization 
[4] [6], papers that focus on the role of Quality 4.0 in complex customer loyalty 
measurement [7], and papers that focus on the future of Quality 4.0 and the transition to 
Quality 5.0 [2]. 

As for the key components of Quality 4.0 and its effective implementation, a study by 
Sony et al [4] identified and described the following, presented in Figure 1. 

  

 
Fig. 1. Key ingredients of Quality 4.0 implementation [4] 

As it can be observed from the figure, a major component of Quality 4.0 is the 
integration and usage of data and furthermore knowledge, in order to improve not only the 
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quality of design, quality of conformance and quality of performance but also for 
optimizing activities taking place within a company and the production process. Another 
major aspect is the support of top management and the selection of current tools and 
training modules to be implemented in the case of companies looking to integrate Quality 
4.0. It can also be observed that Knowledge Management will play a crucial role in Quality 
4.0 implementation and effectiveness.  

Knowledge management (KM) refers to the process or set of processes through which 
an organization makes use of the individual and collective intelligence within itself, in 
order to reach the established strategic goals [8]. Furthermore, it aims not only at creating 
and/or acquiring knowledge but also to the practices involved in storing, retaining, 
transferring and using the available knowledge [9] [10]. 

Regarding the possibility of implementing KM practices and tools within companies 
that have implemented Total Quality Management (TQM) practices, there are studies which 
highlight the complementarity of the two disciplines [11], and how they can integrate 
seamlessly to help the organizations become competitive and efficient [8], as well as 
studies analysing at the implications and possible benefits of integrating KM in various 
quality management practices [12] [13] [14]. 

3 Research methodology 

3.1 Research background 

The research is concerned with the role that KM will play in Quality 4.0 and the aspects 
that will emerge as a result. The aim of the paper therefore is to help clarify the aspects of 
KM that will remain unchanged in companies looking to implement Quality 4.0 as well as 
highlighting those areas that will require thorough consideration and possibly even some 
form of adaptation in order to fit the requirements of these companies.  

In the context of Quality 4.0 becoming a trend for companies looking to benefit from 
the advantages that technology and Industry 4.0 brings along, the role of KM becomes 
clearer and the issue of collecting and managing efficiently data becomes more pressing. As 
debated by authors before, we are entering a phase in which “companies are data rich but 
information poor” [15]. It is therefore more important than ever to evaluate the role of 
information and the ways that it can be managed in order to ensure that companies 
integrating Quality 4.0 will be information rich. 

3.2 Methodology  

The literature review part of the paper has been completed by researching articles found 
from various sources and that were relevant. The selection process of the relevant articles 
consisted of a two-step process as presented in Figure 2, where selected research articles 
have been reviewed and then additional research articles recommended from the 
bibliography of the reviewed research articles have been analysed. 

When searching for research articles, the author used a set of keywords, looking to also 
cover possible abbreviations for the relevant terms. The main keywords used were: 
“Knowledge management”, “Knowledge management systems”, “KM”, “KMS”, “Quality 
KM”, “Quality KMS”, “Quality knowledge management”, “Quality knowledge 
management system”, “Quality 4.0”, “Quality 4.0 KM”, “Quality 4.0 KMS”, “Quality 4.0 
knowledge management”, “Quality 4.0 knowledge management system”, “Quality Industry 
4.0”, “Quality 4.0 Industry 4.0”, “Quality Big Data”, “Quality 4.0 Big Data”, “Quality 
IoT”, “Quality 4.0 IoT”, “Quality Blockchain”, “Quality 4.0 Blockchain”. 
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Furthermore, based on the results of the search, papers that didn’t focus necessarily on 
Quality 4.0 and its implications but studied aspects related to the topic were taken into 
account, while papers that only presented keywords in the title or abstract of the paper but 
didn’t cover the topic within the paper were dismissed. 

 
Fig. 2. Selection process for research articles review 

A total number of 18 research articles were eventually consulted and reviewed for the 
literature review part of the paper and to help draw some conclusions that would prove to 
be the building blocks of the solution proposed in the paper.  

4 Results 
The analysis of the available literature highlighted the important role that KM plays within 
organizations in general and in the case of organizations that have already implemented or 
are looking to implement Quality 4.0.  

An important aspect that the literature review revealed was related to the different 
types of knowledge that can exist within a company, with most companies being rich in 
tacit knowledge (estimated at 95% of all knowledge within the company) and very poor in 
explicit knowledge (estimated at 5% within the company) as shown in Figure 3. 
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Fig. 3. Types of knowledge within a company [16] 

The disproportion of tacit and explicit knowledge is an important aspect to consider as 
tacit knowledge is comprised of the experience, thinking, competence, commitment, is 
related to the know-how, know-what, know-why and know-who and is most often known 
by only a small number of individuals within the company which has the potential of 
raising problems when and if these individuals decide to stop working within the company 
[16]. Furthermore, while explicit knowledge is easy to transfer, in the context of tacit 
knowledge, it has been noted that it is context specific and harder to transfer [13]. 

It has therefore been the concern of both researchers and professionals throughout the 
world to find ways of facilitating the transformation of tacit knowledge into explicit 
knowledge as quickly and optimally possible. 

Regarding one of the key components – that of Knowledge Management (KM) and the 
pivotal role that KM will occupy in the context of Quality 4.0 organizations, it can be noted 
that KM practices and policies will have to be included as a part of the Organizational 
culture for Quality 4.0 and furthermore, knowledge will be the enabler for workers to solve 
complex problems through creativity and innovations [4]. 

This then raises another concern regarding the implications of integrating Quality 4.0 
within an organization which is: How does a company ensure that it gathers the 
right/relevant data and transfers this data into explicit knowledge as soon as possible? This 
is the main focus of the paper and the question it tries to provide answers to.  

For this, an important delimitation must be made first, that of understanding what sort 
of tools and techniques will be used by Quality 4.0 organizations, then understanding the 
skills and abilities required by Quality 4.0, the selection basis for establishing that relevant 
data is being collected and transformed into tacit knowledge, and last but not least 
important, understanding the knowledge management process and the most effective way 
of managing it. 

The answer to the first of these aspects has been already covered by Arsovski [2], who 
in their research presented the proposed Quality 4.0 tools, as shown in Figure 4. 
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  Fig. 4. Quality 4.0 Tools [2] 

5 Conclusions 
The skills and abilities of quality professionals that will lead the transition to Quality 4.0 

have been covered by Radziwill [17], who in his paper identified the following five skills as 
important for quality professionals: 1. system thinking, 2. Data-driven decision-making, 3. 
Leadership for organizational learning, 4. Establishing processes for continuous 
improvement, 5. Understanding how decisions affect people’s lives, relationships, 
communities, well-being, health and society in general [17]. 

As for the means of managing knowledge, a knowledge management approach based on 
the PDCA cycle that focuses on categorizing the key elements of knowledge management 
life cycle and integrating these into the PDCA cycle has been used, as presented in Figure 
5. 

 
  Fig. 5. PDCA based KM life cycle [18] 

Based on this information, the author proposed a Knowledge management life cycle for 
companies that integrate Quality 4.0. The life cycle highlights the tools that could prove to 
be helpful for the companies for each stage of the PDCA cycle as shown in Figure 6. 
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  Fig. 6. KM life cycle for Quality 4.0 

As it can be observed in Figure 6, the “Plan” stage of the proposed model covers three 
main stages of the knowledge management life cycle: Knowledge creation, Knowledge 
acquisition and Knowledge storage, and proposes the use of three Quality 4.0 tools: 
Artificial intelligence, Blockchain and Enabling technologies. In the “Do” stage of the 
model the Knowledge refining and Knowledge storage stages are covered and four Quality 
4.0 tools are being used: Big data, Deep learning, Machine learning and Data science. The 
“Check” stage of the model focuses on the Knowledge usage and Knowledge storing stages 
and uses three Quality 4.0 tools: Artificial intelligence, Machine learning and Data science. 
In the last stage - “Act”, the Knowledge refining, Knowledge storing and Knowledge 
transfer stages are covered and two Quality 4.0 tools are proposed: Enabling technologies 
and Data science. 

Of course, throughout time, as more companies will integrate and reap the benefits of 
Quality 4.0, more Quality 4.0 tools will emerge and maybe even new quality management 
tools will be developed in order to better fit the requirements of these companies.   
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