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Abstract 

Organizations are currently facing increasing complexity with several interrelated phenomena that 

interact with and challenge leadership. These phenomena include navigating and leading for quality 

while also transforming to meet sustainability goals, alongside the ongoing exploration of the 

possibilities of digitalization and artificial intelligence (AI) in fostering innovation and efficiency. This 

paper revolves around this complexity and the potential synergies and connections among quality, 

sustainable development and transformation in the age of digitalization and AI. The purpose of this 

study is to identify the strategies and challenges associated with leading for quality and sustainability 

amidst the ongoing transformations driven by sustainable development, digitalization, and AI. A 

systematic literature review was performed using a combination of search terms related to sustainability 

and sustainable development, quality management, digitalization and artificial intelligence, and 

leadership to find relevant academic articles via the Scopus and Web of Science academic databases. A 

total of 15 articles were included in the study after screening the titles, abstracts, and full texts according 

to predefined criteria for inclusion and exclusion. Each source was carefully evaluated for its relevance, 

credibility, and quality. As a result, the review identified a need to address a research gap regarding the 

practical interaction between the phenomena of interest. In the reviewed articles, systems thinking and 

the integration of multiple disciplines were also deemed essential for holistic organizational 

management. The findings stress the importance of leadership and underscore the necessity of bridging 

the theory-practice gap to navigate today's intricate organizational landscape toward sustainability 

goals. Furthermore, the findings highlight an increasing demand for new leadership skills and 

competencies, particularly in navigating transformative complex processes, which currently lack clear 

guidance. This research contributes valuable insights for policy-makers, practitioners, and scholars 
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seeking to navigate the complexities of leading for quality in the midst of organizational transformations 

toward sustainable futures. 

Keywords: Organizational transformation, Sustainable development, Artificial intelligence, Quality 

management, Leadership 

Relevant Topics: Sustainable leadership and change management, TQM in the digital age 

 

1. Introduction 

In today's rapidly evolving landscape, organizations are facing increasing complexity, driven by 

interconnected phenomena as they strive to meet sustainability goals, posing significant challenges to 

leadership (Johnson et al., 2018; Lee and Patel, 2021). Industry 4.0 represents a broader industrial 

revolution driven by digital technology and digitalization, focusing on the creation of smart and 

interconnected factories and production processes. This revolution has brought transformative changes 

to many sectors, including quality management (Narkhede et al., 2023; Nguyen et al., 2023). With the 

emergence of Quality 4.0 and 5.0, quality management has been shown to be highly relevant for digital 

transformation, where digital tools and data are utilized to enhance quality processes and production 

performance. However, the widespread impact of digital technologies and artificial intelligence (AI) 

offers both opportunities and difficulties in the pursuit of innovation and efficiency (Bergman et al., 

2022). 

1.1 The Role of Digitalization and AI in Quality Improvement 

Companies are constantly pushing for improved quality and innovative tech solutions such as 

digitalization and AI because of increasing customer demands and global competition (Bergman et al., 

2022). This commitment to improvement is a fundamental aspect of total quality management (TQM). 

Sader et al. (2022) stress that TQM 4.0 is an advanced approach to quality management for enhancing 

the effectiveness of quality activities. Nguyen et al. (2023) further elaborat on this by highlighting how 

emerging technologies including Industry 4.0 technologies such as the Internet of Things (IoT), big data 

analytics, artificial intelligence (AI), and machine learning (ML) are crucial components of TQM 4.0. 

Dias et al. (2022) note that digital transformation has an impact on how we think, assess and manage 

quality. Duan et al. (2019) point out the lack of knowledge in organizations about how to manage AI 

investments to generate value from them. Tariq et al. (2021) stress that technologies such as AI have 

the potential to improve outcomes across various domains. Similarly, the literature review by Corti et 

al. (2021) highlight the crucial role of AI in efficient improvements, and factors such as organizational 

culture, strategy, and competence are pivotal for the success of quality initiatives. Implementing 
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technological solutions presents its own set of challenges. As noted by Tariq et al. (2021), a lack of 

competency, both technically and strategically, causes challenges for many organizations in the 

successful implementation of AI solutions. Further insights from Ångström et al. (2023) shed light on 

the common struggle faced by companies in successfully implementing AI initiatives, with a majority 

failing to achieve significant results. Brynjolfsson (2022) note the risks associated with AI development 

and deployment, and ethical considerations and the need for responsible AI development are crucial in 

this context. 

Radziwill (2018) stress the significance of competency in quality development, stating that it enhances 

successful digital innovation implementation through a focus on system thinking, evidence-based 

decision-making, learning organizations, continuous improvement, and an understanding of the impact 

of decisions on individuals. 

In sum, it appears as if leaders find themselves at a crossroads, tasked with fostering quality, driving 

sustainability, and embracing transformative change, all while navigating a continuously growing 

landscape of digitalization and artificial intelligence (AI). 

1.2 Interdisciplinary Research and Sustainability 

Mårtensson et al. (2019) suggest that organizations focusing on quality and sustainability are inclined 

to prioritize strategies encompassing sustainability and digitalization. Integrating Lilja (2024), this 

underscores the necessity for holistic approaches, extending beyond sustainability, to embrace 

regenerative practices and navigate complexity for transformative change. 

Mhlanga, 2021 highlighted the need for research on how AI can contribute to achieving sustainable 

development goals (SDGs). There is a gap in understanding the long-term environmental, economic, 

and social impacts of these technologies (García-Martínez, 2021). Furthermore, research often 

overlooks the unequal distribution of benefits and risks associated with digitalization and AI in 

sustainability initiatives (Robinson, 2020). 

Finally, research on how digitalization and AI can enhance the resilience of socioecological systems 

and support adaptation to climate change is still emerging (Taghikhah et al., 2022) but is crucial for 

addressing future sustainability challenges. 

1.3 Leadership and Management in the Digital Age 

There are several definitions of leadership and management (Bergman et al. 2022). DuBrin (2016) 

suggested that leadership is the ability to inspire others to achieve worthwhile goals while the manager’s 

job is to lead, plan, organize and control. Bergman et al. (2022) noted that leadership aims to motivate, 

inspire, and ensure that everyone develops in line with both individual needs and the needs of the 

organization. Synder et al. (2017) mentioned that both leaders and managers need to understand and 

integrate the structure and culture of the organization together with the identity of leadership. 
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According to Netland (2016), managers’ commitment and support are often cited as among the most 

important critical success factors for any change effort. On the other hand, clarity is lacking in regard 

to how organizations should initiate, structure and drive change projects (Naslund and Williamson, 

2020). 

Brynjolfsson (2022) discussed how the choice between automating tasks and augmenting human 

abilities impacts leadership's ability to maintain quality and promote learning. Steiber and Alänge 

(2016) underlined various aspects of leadership that are critical in the digital revolution, such as 

empowering employees, promoting a culture of experimentation, and maintaining a strong customer 

focus. Nguyen et al. (2023) highlighted that the connection between Quality 4.0 and topics such as 

digital transformation, sustainability, and quality culture are challenges that scholars need to overcome.  

1.4 Identifying strategies and challenges  

Given the background, there is a need for reviewing what it means to, and might mean to, lead for 

quality and sustainability in the midst of these fundamental ongoing transformations.  What can be 

found in current research and literature concerning how leading for quality, driving transformation, and 

advancing sustainable development are connected in the digital age infused with AI?   

1.5 Purpose and Research Questions 

The purpose of this study is to identify the strategies and challenges associated with leading for quality 

and sustainability amidst the ongoing transformations driven by sustainable development, 

digitalization, and AI. 

The following research questions (RQs) have been addressed: 

RQ 1-What are the potential synergies and connections between leading for quality, transformation, 

and sustainable development in the age of digitalization and AI? 

RQ 2- How do organizations navigate the transformation toward sustainability goals while integrating 

digitalization and AI? 

2. Methods 

A systematic literature review (SLR) was employed. A SLR is a standard tool in many fields of 

management and are increasingly used to explore phenomena (Kraus et al., 2020). A SLR is critical for 

exploring quality management, as highlighted by Tranfield et al. (2003). A SLR relies on a structured, 

transparent and reproducible method of selecting and assessing scientific contributions, as noted by 

Davis et al. (2014), while also aiming to facilitate replication of the process and systematically compile 

research findings, as highlighted by Grant and Booth (2009). 

Tranfield et al. (2003) argued that the purpose of conducting a literature review is to provide the 

researcher with opportunities to both map and assess the existing state of knowledge and to specify a 
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research question for further advancing the existing knowledge. The process outlined by Tranfield et 

al. (2003) consists of three key stages: (1) planning the systematic literature review (SLR), (2) 

conducting the SLR, and (3) reporting the results. This process entails formulating the purpose and 

research questions, identifying keywords, creating search blocks, determining the appropriate 

databases, determining the inclusion and exclusion criteria, documenting the selection process, ensuring 

the quality of the relevant articles, extracting the data from the relevant articles, analyzing the results 

and writing an article or conference paper. 

The inclusion and exclusion criteria for this SLR were as follows: articles published between 2020 and 

2024; articles written in English; peer-reviewed articles, conference papers, and reviews for which the 

full text was available; and articles aligned with the defined search terms and eligibility criteria. 

2.1 Search strategy 

The search was conducted in two electronic databases, Scopus and Web of Science, using the same 

combination of keywords and search terms covering sustainability, sustainable development, quality 

management, digitalization, AI and leadership. Each article underwent careful review to ensure its 

relevance, credibility, and quality, only articles that met rigorous standards of quality and relevance 

were selected. This involved a thorough evaluation of each article to ensure that it was well executed, 

credible, and directly pertinent to our research focus.  

See Table 1 for a complete list of the keywords and search blocks. The databases were searched on 

April 29, 2024, encompassing the period from 2020 to 2024. The search was restricted to studies 

published in English within peer-reviewed journals. Each of the relevant articles was assigned a unique 

identifier code for easy reference. Subsequently, relevant citations directly addressing our research 

question were identified and collected. 

3. Results and Discussion 

This section presents the results of the research and data analysis. The findings are discussed in the 

context of potential synergies and connections between Quality Management (QM), Sustainable 

Development Goals (SDGs), digital transformation, and leadership for quality and sustainability in the 

age of digitalization and AI. 

3.1 Results of the search 

The search in “Scopus” resulted in 10 papers, three of which lacked access to the full paper; an 

additional article was identified from the reference list of one of the 10 Scopus articles. All 11 articles 

met the inclusion criteria and were included in the research. Similarly, the “Web of Science” search 

resulted in 7 papers, all of which met the inclusion criteria. Table 1 provides an overview of the database 

search strategy and results. 

Table 1. Presentation of the database search strategy 
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Search in Scopus 

Date: 2024-04-29 
Search terms Filters used Number of results 

  

# 1 
"quality management" OR qm OR tqm 

OR "quality 4.0" OR "quality 5.0" 

Search within the 

article’s title, abstract 

and keywords; 

Year 2020-2024; 

English; 

Include articles, 

conference paper and 

reviews 

38,298 

 

 

 

#2 

ai OR "artificial intel*" OR "intelligent 

automation*" OR "digitalization" OR 

"digitalisation" OR "machine learning" 

OR genai OR "information system*" OR 

"industry 4.0" OR "industry 5.0" 

Search within the 

article’s title, abstract 

and keywords; 

Year 2020-2024; 

English; 

Include articles, 

 conference paper and 

reviews 

 672,341 

 

#3 

"sustain* dev*" OR sdg OR "organi* 

sustain*" or “ sustainability” 

 

Search within the 

article’s title, abstract 

and keywords; 

Year 2020-2024; 

English; 

Include articles, 

 conference paper and 

reviews 

262,063 

 

#1 AND #2 AND #3    
147 

 

Included after reading the title and 

abstract 
    51 

Included the terms “leadership and 

management” 
  12 

Included after reading the article      10 

Included by checking the reference 

lists 
     1 
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Table 1 continued. Presentation of the database search strategy 

 

Search in Web of Science 

Date: 2024-04-29 
Search terms Filters used Number of results  

# 1 
"quality management" OR qm OR tqm 

OR "quality 4.0" OR "quality 5.0" 

Topic; 

Year 2020-2024; 

English; 

Include articles, 

proceedings papers and 

review articles 

10,887 

#2 

ai OR "artificial intel*" OR "intelligent 

automation*" OR "digitalization" OR 

"digitalization" OR "machine learning" 

OR genai OR "information system*" OR 

"industry 4.0" OR "industry 5.0" 

Topic; 

Year 2020-2024; 

English; 

Include articles, 

proceedings papers and 

review articles 

412,173 

#3 
"sustain* dev*" OR sdg OR "organi* 

sustain*" or “ sustainability” 

Topic; 

Year 2020-2024; 

English; 

Include articles, 

proceedings papers and 

review articles 

202,104 

#1 AND #2 AND #3   95 

Included after reading the title and 

abstract 
  44 

Included the terms “leadership and 

management” 
    9 

Included after reading the article   7 

Included by checking the reference 

lists 
  0 

Total included in this search   7 

Total included in this search      11 
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After screening the titles, abstracts and full texts, a total of 15 papers met the inclusion criteria and were 

included in the study. Figure 1 provides an overview of the database search strategy, resulting in a total 

of 15 articles being included in the study. 

 
Figure 1. Overview of the database search strategy 

The included articles were carefully chosen and managed effectively. To analyze the results, a tree 

diagram was used, utilizing color coding to group and categorize the collected data effectively. This 

approach not only facilitates a structured analysis process but also enables patterns and relationships 

within the literature to be more efficiently identified, according to Bergman et al. (2022). Furthermore, 

an open coding process was used to identify themes and categorize the data according to emerging 

patterns and concepts. This systematic approach ensures a comprehensive exploration of the findings, 

allowing for deeper insights into the research topic. As highlighted by Davis et al. (2014) and Grant and 

Booth (2009), a SLR offers a structured, transparent, and reproducible approach to systematically 

compile research findings. 

3.2 Potential synergies and connections between QM, SDG and digital transformation 

Concerning the initial research question about the potential synergies and connections among leading 

for quality, transformation, and sustainable development in the age of digitalization and AI, several 

patterns were highlighted in the reviewed articles. The first involved a strong notion about potential 
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synergies and how the phenomena are interconnected. For example, Santos et al. (2021) argued that 

“...while Quality 4.0 is fueled by technology, the true transformation occurs in the culture of quality, 

leadership, and quality processes” (p. 3). 

There were also notions about the potential synergetic connection with sustainability, as demonstrated 

in Nasir et al. (2022), who stated that “a smart utilization of Industry 4.0 technologies to upgrade the 

innovativeness in the organization at product, process and administration ultimately leads to the 

sustainable development” (p. 7). On the other hand, Karbekova et al. (2023) highlighted sustainability 

as a driver of product quality in terms of “the mix of Quality 4.0 and sustainability through the 

combination of technological and marketing management generates a synergistic effect expressed in 

higher product quality than when these management practices are carried out separately” (p. 274). 

However, regarding practice and empirical evidence, synergies were often seen as potential, which is 

in line with the findings of Sader et al. (2022) and Nguyen et al. (2022), who stressed that Industry 4.0 

technologies are crucial components of TQM 4.0 for meeting sustainability goals (Johnson et al., 2018; 

Lee and Patel, 2021). There is a remaining research gap concerning actually studying them as they 

interact in practice. This gap was, for example, noted by Aichouni et al. (2022), who concluded that 

“there is a research gap in combining the three emerging management concepts (Total Quality 

Management; Industry 4.0, and Sustainability) within the same study” (p.15).  

In sum, it is evident that there are strong indications of potential synergies and connections between 

leading for quality, transformation, and sustainable development in the age of digitalization and AI. 

3.3 Leading for quality and sustainability in the age of digitalization and AI 

The results indicated that there is an ongoing search for how organizations can navigate the 

transformation toward sustainability goals and at the same time integrate digitalization and AI. Systems 

thinking is an area that was highlighted from various perspectives and was seen as an important area 

for further development as shown in the following: “Researches and understands the ecosystem, 

including megatrend implications, and the consequences of it on the United Nations Sustainable 

Development Goals and Global Compact ambitions” (Fonseca et al., 2023, p. 13), and “Adapting TQM 

with I 4.0 technologies results is an ecosystem that supports the integration between technology, quality 

and people in the industrial context” (Aichouni et al., 2022, p. 15). 

Both systems thinking and the integration of multiple areas were identified as relevant from the 

perspective of the holistic management of organizations' operations; this can be seen in, for example, 

the quote from Aichouni et al. (2022, p. 10) “A clear link between I4.0 technology and Total Quality 

Management can also be seen, highlighting how modern technologies and management aspects lead to 

sustainability”. Another example highlighting a holistic view of the integration of several fields can be 

seen in the following quote from Fonseca et al. (2023, pp. 14-15): “The EFQM 2020 model is a step in 
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that direction. It is a comprehensive and updated business model that shares with Industry 4.0 the 

emphasis on transformation and improved organizational performance”; moreover, “…the new EFQM 

digital platforms (AssessBase and KnowledgeBase) are good examples of the EFQM vision for 

digitalization, and EFQM key stakeholders have been prepared and trained to take advantage of these 

tools. Moreover, sustainability and the United Nations Sustainable Development Goals (SDGs) are 

emphasized through the EFQM 2020 model”. 

At the same time, it turns out that the navigation of transformation complexity places demand on the 

employees in organizations. The development of abilities and skills is a requirement; specifically, in 

leadership, this need is expressed as necessary: “The professionals that work on quality management 

must have creative thinking, be leaders, know how to communicate and work as a team, as well as, to 

have knowledge and understanding of ICT (Information and Communications Technology), and main 

pillars of Industry 4.0” (Santos et al., 2021, p. 1), “…it is necessary to be a leader, to have analytical 

thinking, to have creativity, originality and initiative, and sometimes to be capable of complex problem-

solving with emotional intelligence” (Santos et al., 2021, p. 14), and “…we found important points that 

indicate that issues of leadership and people management and culture are keys to the success of a Lean 

to I4.0 integration model” (Moraes et al., 2023, p. 11). 

The search for new ways to lead and develop quality where digitization is also to be incorporated is 

also in line with Dias et al. (2022), who stated that digital transformation affects thoughts about quality 

and management and the assessment of quality. Blythe et al. (2020) noted the gap in interdisciplinary 

research, which is essential for identifying innovative solutions. They emphasized that expertise from 

different domains needs to be combined to address complex sustainability challenges effectively. 

As a reflection of the emerging need for new abilities and skills, which is linked with Corti et al. (2021) 

and Tariq et al. (2021), factors such as organizational culture, strategy, and competence are pivotal for 

the success of quality initiatives. This study emphasizes the importance of systems thinking in achieving 

sustainable development during digital transformation. Radziwill (2018) also highlighted that 

competency in quality development, particularly through systems thinking, enhances the success of 

digital innovation. The results of this study show that the dissemination of knowledge about how to 

navigate transformation in practice is unclear. 

4. Conclusions 

This study have identified potential synergies and connections among quality management (QM), 

sustainable development goals (SDGs), and digital transformation. The findings highlight the pivotal 

role of leadership and organizational culture in driving transformative change, emphasizing that while 

technology drives Quality 4.0, true transformation occurs through human elements. A notable finding 

is the significant potential of Industry 4.0 technologies to foster innovation and sustainable 
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development. However, a gap exists between theoretical understanding and practical implementation, 

underscoring the need for empirical research to bridge this gap and inform effective practices. 

Furthermore, this study emphasizes the evolving role of leadership in this complex landscape, 

advocating for human-centric approaches that foster collaboration, innovation, and sustainability. This 

finding underscores the importance of systems thinking and integrating multiple disciplines for 

holistic organizational management. The findings highlight the necessity of bridging the theory-

practice gap to navigate today's intricate organizational landscape toward sustainability goals. 

Additionally, the emerging need for new leadership skills and competencies is noted, with a lack of 

clear guidance on how to navigate transformational processes in practice. 

The study offers valuable insights for policy-makers, practitioners, and scholars seeking to navigate 

the complexities of leading for quality amidst organizational transformations toward sustainable 

futures. 
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