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Abstract—The proposed literature review aims to investigate 
the emerging concept of “Digital Resilience” within the context of 
Industry 5.0, focusing on integrating technology management 
strategies and continuous improvement practices in the era of 
artificial intelligence (AI). The research paper explores how the 
integration of Industry 5.0 and AI can help organisations 
establish feedback loops that enhance their digital resilience 
against disruptions. The review explores the intersection of 
Industry 5.0, characterised by technology, with the 
transformative power of AI on principles such as human-
centricity, environmental stewardship, and social benefit. It 
assesses existing literature to identify key frameworks, models, 
best practices, challenges, and empirical evidence that support 
the establishment of feedback loops, emphasizing their role in 
fostering digital resilience and the synergies between technology 
management, continuous improvement, and Industry 5.0. The 
review further highlights the significance of understanding how 
organisations navigate the complex landscape of Industry 5.0, 
leveraging AI-driven technologies to improve operational 
efficiency and responsiveness. In conclusion, this review aims to 
provide a comprehensive synthesis of current knowledge, 
offering insights into the strategic integration of technology 
management, continuous improvement, and Industry 5.0 to 
navigate the complexities of the AI era. 

I. INTRODUCTION 

In the era of Industry 5.0 (also referred to as the Fifth 
Industrial Revolution or I5.0 or human-centric industrial 
revolution) and the ongoing digital transformation, businesses 
are witnessing remarkable growth and opportunities 
characterised by several key features associated with Industry 
5.0. These features include human-centricity, sustainability, 
resilience, digitalisation of processes in advanced technologies, 
e.g., Artificial Intelligence (AI), and seamless connectivity 
between various components of the industrial ecosystem [1]. In 
the AI era, the digital landscape, covering small businesses to 
multinational corporations, has not only opened up 
opportunities and facilitated innovative tools for operational 
efficiency but has also highlighted the significance of digital 
aims to enhance efficiency by seamlessly integrating digital 
technologies into manufacturing and business processes that 
incorporates technology management strategies, embraces 
continuous improvement, and aligns with Industry 5.0 
principles.  

In today’s business landscape, especially in the context of 
Industry 5.0 and AI, Digital Resilience is crucial. It empowers 

organisations to proactively tackle digital challenges, protect 
assets, and sustain operations in the ever-changing digital 
environment [2]. Digital Resilience refers to an organisation’s 
ability to adapt, recover, and thrive despite digital challenges 
such as pandemics, natural disasters, cyberattacks and 
technological disruptions while sustaining financial and 
security assets [3]. Key elements include adaptability, 
recovery, risk management, strategic planning, and continuous 
improvement [3][4]. Digital Resilience helps organisations 
maintain their reputation, minimise disruptions, build customer 
trust by securing data, and stay competitive by adapting to 
change and seizing new opportunities [5]. 

Industry 5.0 represents the latest paradigm in industrial 
development, building upon the foundations of previous 
industrial revolutions. It emphasizes the integration of 
advanced technologies, including the Internet of Things (IoT), 
AI, robotics, and data analytics, to create a more connected, 
intelligent, and human-centric industrial environment [6]. The 
key principles of Industry 5.0 include human-centricity, 
environmental stewardship, and social benefit. These 
principles are discussed below, with reference to [7][8][9][10]. 

• Human-centricity: Industry 5.0 places a strong 
emphasis on the collaboration between humans and 
machines. It envisions a work environment where 
humans and AI-powered technologies work together 
synergistically, with each contributing their unique 
strengths. This principle seeks to enhance the well-
being and creativity of the workforce. 

• Environmental Stewardship: Industry 5.0 promotes 
sustainable and eco-friendly practices in industrial 
processes. Through the use of smart technologies and 
data analytics, organisations can optimise resource 
utilisation, reduce waste, and minimise environmental 
impact. 

• Social Benefit: Industry 5.0 aims to contribute 
positively to society by fostering innovation, creating 
highly skilled jobs, and addressing societal challenges. 
It envisions technology as a means to enhance the 
quality of life and create a more inclusive and equitable 
society. 

The convergence of Industry 5.0 and AI has a profound 
impact on organisational dynamics, shaping how businesses 
operate, innovate, and engage. 

 
 

 



TABLE I.  IMPACT OF INDUSTRY 5.0 AND ARTIFICIAL INTELLIGENCE ON 
ORGANISATIONAL DYNAMICS 

Impact Industry 5.0 AI 

Integration of 
Technologies  

Highlights 
collaboration between 
humans and machines 
and the exchange of 
information 

Acts as a driver for 
smart automation and 
decision-making, 
enhancing the abilities 
of machines and 
systems 

Human-Centricity 

Prioritises human-
centric approaches, 
cultivating a 
collaborative 
environment where 
humans collaborate 
with intelligent 
technologies 

Improves human 
capabilities, automates 
repetitive tasks, and 
enables employees to 
concentrate on more 
intricate and creative 
aspects of their 
responsibilities

Operational Efficiency 

Aims to improve 
efficiency through 
seamlessly integrating 
digital technologies in 
manufacturing and 
business processes 

Improves operations 
by analysing extensive 
datasets, predicting 
trends, and offering 
actionable insights for 
informed decision-
making 

Adaptability and 
Flexibility 

Promotes flexibility in 
manufacturing 
processes, allowing 
rapid adaptation to 
shifting market 
demands 

Facilitates adaptive 
systems that learn 
from data, 
empowering 
organisations to adjust 
strategies and 
operations based on 
real-time information

Data-Driven Decision 
Making 
*ML (Machine 
Learning) 

Utilises data collection 
and analysis to inform 
decision-making 
processes 

Uses advanced 
analytics and *ML to 
extract meaningful 
insights from data, 
helping organisations 
make informed and 
strategic decisions

Environmental 
Stewardship 

Promotes sustainable 
and eco-friendly 
practices in 
manufacturing and 
production 

Promotes 
environmental 
stewardship by using 
resources efficiently, 
reducing energy 
consumption, and 
minimising waste

Social Impact 

Promotes the 
development of 
socially responsible 
products and services 

Influences society 
through applications 
such as healthcare 
innovations, 
personalised services, 
and addressing social 
challenges

Innovation and 
Competitiveness 
*NLP (Natural 
Language Processing) 

Drives innovation by 
integrating 
technologies, boosting 
competitiveness in the 
global market 

Drives innovation by 
facilitating 
breakthroughs in fields 
such as ML, *NLP, 
and computer vision

 
Table I outlines the effects of Industry 5.0 and AI on 

organisational dynamics concerning technology integration [6], 
human centricity [9][11], operational efficiency [6], 
adaptability and flexibility [6][12][13], data-driven decision-
making [12], social impact [14], innovation and 
competitiveness [13][14]. The combination of Industry 5.0 and 
AI reshapes organisational dynamics by fostering collaboration 
between humans and machines, improving efficiency, 
cultivating flexibility, and influencing social and 
environmental responsibility. These technological trends 

redefine how organisations operate, positioning them to excel 
in an ever-growing, digitised and interconnected world. 

The feedback loop, a concept derived from systems theory 
[40], is increasingly applied in organisational management to 
iteratively improve and adapt processes. Its significance is 
particularly notable in the context of Industry 5.0 and AI, 
where dynamic challenges require effective mechanisms for 
adaptation and response. This paper emphasizes the feedback 
loop as a crucial tool for integrating core principles such as 
human-centricity, environmental stewardship, and social 
benefit into organisational strategies, reflecting the 
transformative influences of AI. 

In Industry 5.0, where AI plays a transformative role, 
establishing an effective feedback loop is essential not only for 
coping with technological disruptions but also for leveraging 
these disruptions to enhance operational efficiency and 
strategic innovation. Given the nascent stage of Industry 5.0, 
this paper aims to explore the integration of Industry 5.0 and 
AI to establish effective feedback loops within organisations, 
enhancing their digital resilience. This study focuses on how 
these advanced technologies influence organisational principles 
and adaptability in the face of digital disruptions. 

This literature review examines existing research to identify 
key frameworks, models, best practices, challenges, and 
empirical evidence that support the establishment of feedback 
loops. The focus is on their role in fostering digital resilience 
and the synergies between technology management, 
continuous improvement, and Industry 5.0. Additionally, this 
review provides insights into future research directions and 
opportunities within the Industry 5.0 domain. 

The subsequent sections of this paper are organised as 
follows: Section II provides details on the key components of 
the feedback loop, its role in enhancing digital resilience, and 
connections between the feedback loop, technology 
management, continuous improvement, and Industry 5.0. 
Section III elaborates on the research methodology employed. 
Section IV outlines the data analysis and discussion for the 
research question, how can the integration of Industry 5.0 and 
AI help organisations establish feedback loops that enhance 
their digital resilience against disruptions? Finally, Section V 
presents the conclusion. 

II. FEEDBACK LOOP AND DIGITAL RESILIENCE 

A feedback loop is a fundamental concept in enhancing 
digital resilience, serving as a dynamic mechanism for 
continuous improvement and adaptation. In the context of 
digital resilience, a feedback loop involves the iterative process 
of collecting, analysing, and applying information to enhance 
an organisation’s ability to withstand and recover from digital 
disruptions and cyber threats [15][16]. The feedback loop is 
crucial for staying responsive to evolving challenges, 
identifying weaknesses, and optimising strategies to fortify 
digital resilience. 

A. Key Components of the Feedback Loop 
The feedback loop begins with the collection of data from 

various sources, including security systems, monitoring tools, 
and incident reports. Data can encompass information on 



system performance, user behaviour, and potential security 
incidents. The collected data undergoes analysis through 
monitoring tools, machine learning algorithms, and data 
analytics. This phase involves assessing patterns, identifying 
anomalies, and evaluating the overall health of digital systems. 
In the event of a security incident, the feedback loop includes 
an incident response component. This involves immediate 
actions to mitigate the impact, isolate affected systems, and 
initiate recovery procedures. Following a security incident, a 
thorough post-incident review is conducted. This phase 
involves analysing the incident’s root causes, evaluating the 
effectiveness of response measures, and identifying areas for 
improvement.  

Figure 1 presents the key components of the feedback loop. 
Each component of the feedback loop plays a crucial role in 
enhancing digital resilience by fostering a proactive, adaptive, 
and learning-oriented cybersecurity approach [17]. The 
feedback loop aligns with technology management, continuous 
improvement, and Industry 5.0 principles (from Section I), 
contributing to optimising digital processes, adaptive 
responses, and a human-centric industrial environment.  

 
Fig. 1. Key Components of the Feedback Loop 

B. Role of Feedback Loop in Enhancing Digital Resilience 
The feedback loop facilitates continuous monitoring of the 

digital environment, including networks, systems, and data. 
Regular assessments help organisations identify potential 
vulnerabilities, threats, and areas of improvement [18]. 
Through real-time analysis and anomaly detection, the 
feedback loop enables the early identification of irregularities 
or suspicious activities [19]. This proactive approach is 
essential for minimising the impact of security incidents. A 
well-established feedback loop allows organisations to adapt 
their response strategies based on the analysis of past incidents 

[19][20]. This adaptability ensures that response measures 
evolve with the changing nature of cyber threats. 

Post-incident analysis within the feedback loop facilitates 
learning from past incidents. This learning process helps 
organisations understand the root causes of disruptions and 
implement measures to prevent similar incidents in the future 
[19]. Continuous feedback enables organisations to optimise 
their digital resilience measures. By assessing the effectiveness 
of existing strategies, organisations can make informed 
decisions on resource allocation and strategic enhancements. 
The feedback loop integrates with risk management processes, 
providing insights into emerging risks and enabling 
organisations to adjust risk mitigation strategies in real-time 
[21]. Feedback loops contribute to informed strategic decision-
making by providing data-driven insights. This ensures that 
decisions related to digital resilience align with the 
organisation’s overall goals and risk tolerance. 

C. Connections between Feedback Loop, Technology 
Management, Continuous Improvement, and Industry 5.0: 
The feedback loop aligns with technology management by 

providing insights into the performance, security, and 
reliability of digital technologies [22]. It ensures that 
technology assets are effectively managed and optimised to 
meet organisational goals. The feedback loop is a cornerstone 
of continuous improvement efforts. By learning from incidents 
and analysing data, organisations can iteratively enhance their 
digital resilience measures [23]. This aligns with the principles 
of continuous improvement in optimising processes over time. 
In the context of Industry 5.0, the feedback loop is integral to 
creating a responsive and adaptive industrial environment [1]. 
It aligns with the principles of human-centricity and innovation 
by enabling organisations to learn from digital disruptions and 
improve their industrial processes continually. 

III. RESEARCH METHODOLOGY 

In this study, we employed the PRISMA method (Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses) 
2020 guideline to conduct a comprehensive analysis of 
previously published works [24]. This method is widely 
recognized for its effectiveness in identifying research gaps and 
providing valuable insights for further investigations. The 
PRISMA method consists of three distinct phases: (i) 
identification, (ii) screening and eligibility, and (iii) inclusion 
and exclusion. These phases are essential for ensuring that the 
collection of articles aligns closely with the study’s objectives 
and are commonly utilised across various research fields.  

Figure 2 illustrates a visual representation of the systematic 
review process based on the PRISMA guidelines. This figure 
serves as a roadmap, guiding researchers through each phase of 
the review process, from the initial identification of relevant 
literature to the final selection of articles for inclusion in the 
study.  

 



 
Fig. 2. PRISMA Flow Chart 

A. Data Gathering and Preprocessing 
The data-gathering process involved identifying and 

extracting data from published research articles from scholarly 
databases. The databases used to extract data for this study 
include Web of Science (WoS) Core Collection and IEEE 
(Institute of Electrical and Electronic Engineers) Explore 
(Xplore). These two meta-databases were chosen because they 
extensively cover various scientific disciplines, provide 
excellent indexing for journals and conference proceedings, 
include citation tracking features, and have a reputable and 
credible standing within the scientific community. 
Additionally, both databases offer advanced search 
capabilities, allowing users to refine search criteria and 
customise searches according to specific requirements [25].  

• Identification: To identify a comprehensive set of 
journal articles and conference papers, the search string 
was constructed through the combination of the 
Boolean operators ‘AND’ and ‘OR’ between the 
specified terms. Additionally, a criterion was applied to 
filter for articles published exclusively in the English 
language. The terms used for the search included 
‘Digital Resilience’ and ‘Industry 5.0’ along with the 
operator ‘OR’ applied among the terms ‘Industry 5.0’, 
‘Fifth Industrial Revolution’, ‘5th Industrial 
Revolution’, ‘I5.0’, and ‘Human-Centric 
Manufacturing’. This inclusive search yielded 19 WoS 
Core Collection publications and 15 IEEE Xplore 
publications (up to December 2023). The time range for 
these documents is 2019-2023, indicating the earliest 
publication on digital resilience at the intersection of 
Industry 5.0 was in 2020.  

• Screening and Eligibility: After the screening phase, 32 
publications were selected for further analysis (2 
duplicate publications were eliminated). The data 
collected included the title, keywords, abstract, 
publication year, publisher, and document type for each 
publication retrieved.  

• Inclusion and Exclusion: After reading each 
publication, two articles were excluded from the final 
results since they were outside the scope of this study. 
Finally, 30 eligible publications were studied in detail 
and classified into diverse sub-categories of the 
inclusion criteria. 

The collected data were analysed by applying both 
qualitative and quantitative methods. Microsoft Office Excel 
and FreeWordCloudGenerator.com tools were used to process 
the data further. 

IV. DATA ANALYSIS AND DISCUSSION 

This section presents the fundamental data analysis of the 
resulting publications to provide an overall picture of the 
publications included, followed by key themes to answer the 
question. 

A. Descriptive Analysis of Resulting Publications 
The initial analysis concentrated on the publication dates, 

geographical locations, and types of articles eligible for 
inclusion in the study. While the search initially had no time 
restrictions, the articles retrieved were notably recent, spanning 
from 2019 to 2023. This trend highlights the increasing 
research interest in the realms of Digital Resilience and 
Industry 5.0. Notably, there were a high number of 
publications in the year 2023 (refer to Figure 3).  

 
Fig. 3. Number of Articles Published by Year (Year, Number of Publications) 

The second phase of the descriptive analysis examined the 
nature of articles generated and published on this contemporary 
theme. Out of the 30 articles chosen for inclusion in this 
review, the predominant category is journal research articles, 
comprising 19 journal articles, followed by 7 conference 
papers. Particularly, within this relatively brief timeframe, four 
reviews covering various topics and facets of Industry 5.0 have 
already been undertaken, as illustrated in Figure 4. 

 
Fig. 4. Types of Articles 



Another aspect examined was the distribution of 
publications by location, as shown in Figure 5. For 
consistency, the location of the first author or their affiliated 
institution was selected for all articles included in the review. 
Italy and Germany emerged as the countries with the highest 
number of published articles, followed by China, England, and 
France. These nations boast significant industrial development, 
indicating a strong potential for research and innovation. 

 
Fig. 5. Graphic Representation of the Number of Articles Published by 

Location (Country, Number of Publications) 

B. Analysis of Publications Keywords 
Recognising relevant keywords is crucial for understanding 

the fundamental concepts and themes explored in a particular 
publication. A comprehensive analysis of explicitly mentioned 
keywords in the included publications was conducted to gain a 
deeper understanding of research focuses, domains, and 
features related to Industry 5.0. This initial examination lays 
the groundwork for understanding the research landscape and 
provides context for subsequent analyses.  

Initially, 150 keywords were collected, and after removing 
duplicates, 86 unique keywords remained. These keywords 
were organised into clusters based on their closely related 
meanings. For instance, keywords like ‘Industry 5.0’, 
‘Artificial Intelligence’, and ‘Human-Centric Innovation’ were 
grouped into the “Industry 5.0, Artificial Intelligence, and 
Technology” cluster. The resulting five clusters are: “Industry 
5.0, Artificial Intelligence, and Technology” (43 keywords), 
“Innovation and Ecosystems” (15 keywords), “Supply Chain 
and Manufacturing” (15 keywords), “Healthcare and Services” 
(5 keywords), and “Metaverse and Emerging Topics” (8 
keywords).  

A visual representation of these keywords is presented in 
Figure 6, depicted as a word cloud generated using Free-
WordCloudGenerator.com. This word cloud offers a visually 
intuitive way to showcase the prominent themes and emphases 
found within the analysed publications. Its visual appeal and 
intuitive presentation contribute to the overall effectiveness of 
the research findings and facilitate comprehension for both 
researchers and readers alike. 

C. Conceptual Analysis 
The conceptual analysis is conducted next to understand the 

key frameworks, models, best practices, challenges, and 
empirical evidence on establishing a feedback loop, 
highlighting its role in developing digital resilience, 
incorporating elements of technology management, continuous 

improvement, and Industry 5.0. This involves breaking down 
concepts in the resulting publications into their constituent 
parts, examining their relationships, and clarifying their 
meanings to construct a coherent and logically structured 
conceptual framework that guides this study.  

 
Fig. 6. Keyword Frequency Cloud 

Table II summarises the frameworks, models, and best 
practices that provide a set of guidelines for managing and 
improving an organisation’s digital and operational resilience. 
Digital resilience frameworks are crucial for organisations 
operating in today’s dynamic and technology-driven landscape. 
These frameworks serve as structured guides, offering 
systematic approaches to navigate challenges related to 
cybersecurity threats, rapid technological changes, and 
disruptions.  

TABLE II.  CONCEPTUAL ANALYSIS 

Concept Frameworks/Models/Best Practice 
Guide 

Digital 
Resilience 

NIST (National Institute of Standards and 
Technology) cybersecurity framework, 
CERT Resilience Management Model 
(CERT-RMM), ISACA’s cyber resilience 
framework, MITRE ATT&CK framework, 
ISO/IEC 27001 

Technology 
Management 

ITIL (Information Technology 
Infrastructure Library), COBIT (Control 
Objectives for Information and Related 
Technologies), TOGAF (The Open Group 
Architecture Framework), Six Sigma, 
Agile and Scrum, DevOps, PMI’s 
PMBOK (Project Management Body of 
Knowledge), Capability Maturity Model 
Integration (CMMI) 

Continuous 
Improvement  

Lean Thinking, Six Sigma, Kaizen, PDCA 
(Plan-Do-Check-Act), Baldrige Excellence 
Framework, ISO 9001 Quality 
Management System, Scrum, Kanban, 
Total Quality Management (TQM), Agile 
Improvement Frameworks (e.g., Agile 
Retrospectives) 



Key reasons for their importance include helping 
organisations adapt to evolving technologies, ensuring 
cybersecurity preparedness, facilitating business continuity and 
recovery, managing digital risks, complying with regulations, 
protecting data and privacy, enhancing supply chain resilience, 
enabling crisis management, supporting innovation and digital 
transformation securely, fostering employee training and 
awareness, aiding strategic decision-making, and building and 
maintaining customer trust and reputation [26]. 

AI is playing a transformative role in enhancing the 
capabilities of various frameworks and models, particularly in 
the realms of digital resilience, technology management, and 
continuous improvement. Table III organises information on 
key AI integrations and their respective applications within the 
specified frameworks (from Table II). It is important to 
recognise that the integration of AI into frameworks is an 
evolving process, and organisations must stay informed about 
the latest advancements in AI technologies to leverage cutting-
edge tools and techniques for improved outcomes.  

Moreover, ethical considerations and responsible AI 
practices should be integral to the incorporation of AI into any 
framework, ensuring that the benefits of AI are harnessed 
ethically and responsibly [38]. 

TABLE III.  INTEGRATION OF ARTIFICIAL INTELLIGENCE ACROSS 
FRAMEWORKS 

Framework/
Application Artificial Intelligence Integration 

Digital 
Resilience 

• Threat Intelligence and Predictive Analysis 
[27] 

• Behavioural Analytics [28] 
• Automated Incident Response [29]

Technology 
Management 

• AI in IT Service Management (ITSM) [30] 
• Predictive Maintenance [31] 
• Automated IT Governance [32] 

Continuous 
Improvement  

• Data-Driven Decision Making [33] 
• Process Automation [34] 
• Machine Learning in Quality Control [35] 
• Adaptive Agile Practices [36] 

Cross-
Cutting AI 
Applications 

• Natural Language Processing [13][14] 
• Advanced Analytics for Performance 

Metrics [12] 
• AI in Risk Management [3][4][21] 
• Smart Monitoring and Reporting [37]

 
In the context of digital resilience frameworks, AI is 

applied to provide advanced threat intelligence and predictive 
analysis. Algorithms analyse extensive datasets, enabling 
organisations to anticipate cyber threats and vulnerabilities, 
thereby fortifying their digital resilience. Additionally, AI-
driven behavioural analytics enhances security by detecting 
anomalous patterns in user behaviour, contributing to the 
identification of potential security incidents and unauthorised 
access. Automated incident response systems powered by AI 
further strengthen digital resilience by swiftly detecting and 
mitigating security incidents, reducing response times. 

In technology management models, AI is integrated into 
ITSM frameworks through the deployment of chatbots and 
virtual assistants. These AI-driven solutions provide real-time 
support, automate routine tasks, and enhance overall IT service 
efficiency. Predictive maintenance benefits from AI algorithms 

analysing historical data to forecast equipment failures or 
performance issues, enabling proactive measures and 
optimisation of technology resources. Moreover, AI 
contributes to automated decision-making processes within IT 
governance frameworks, fostering dynamic and adaptive 
governance structures. 

Within continuous improvement frameworks, AI facilitates 
data-driven decision-making by analysing large datasets to 
provide real-time insights. Robotic Process Automation (RPA), 
powered by AI, automates routine tasks and streamlines 
processes in quality control, reducing human errors and 
enhancing efficiency [34]. Machine learning algorithms are 
integrated into continuous improvement processes, particularly 
in quality control, to identify patterns and trends that can lead 
to process enhancements. AI also aids in analysing project data 
in Agile frameworks, offering insights into team performance, 
identifying areas for improvement, and predicting potential 
challenges. 

Cross-cutting AI applications, such as NLP, are employed 
across frameworks to analyse and understand unstructured 
data, facilitating better decision-making and insight extraction. 
AI-powered analytics tools provide advanced insights into 
performance metrics, enabling continuous improvement efforts 
based on data-driven analysis. In risk management 
frameworks, AI is utilised to assess and predict risks, providing 
organisations with a proactive approach to risk mitigation and 
resilience. Additionally, AI enhances monitoring capabilities 
by intelligently processing and interpreting data, providing 
real-time reports, and enabling more informed decision-making 
across various frameworks. 

D. Answering the Research Question: How can the 
integration of Industry 5.0 and AI help organisations 
establish feedback loops that enhance their digital 
resilience against disruptions? 
Digital resilience reflects the capability of systems to adapt 

to and thrive amid digital disruptions. This subsection explores 
how organisations can establish effective feedback loops to 
foster this resilience, focusing on the profound and 
multifaceted intersection of Industry 5.0 principles (from 
Section I) with the transformative power of AI. 

a) Intersection of Industry 5.0 principals with AI 

The integration of AI technologies with Industry 5.0 
principles is instrumental in realising a human-centric vision 
that augments human capabilities, automates routine tasks, and 
fosters a collaborative working environment. This intersection 
significantly enhances operational efficiency and enables 
personalised, adaptive interactions between humans and 
machines. Furthermore, AI’s role in Industry 5.0 extends to 
environmental stewardship by optimising energy usage and 
reducing waste in manufacturing processes through smart 
automation and predictive maintenance [8][9]. These actions 
not only prevent resource-intensive breakdowns but also 
contribute to a higher level of resource efficiency and 
sustainability [2][4][11]. Social benefits are equally notable, as 
the deployment of AI in Industry 5.0 leads to the creation of 
highly skilled jobs in data science, machine learning, and AI 
development [10][14]. Additionally, AI-driven solutions in 



Industry 5.0 address societal challenges, promoting a broader 
positive social impact. 

Effective technology management is central to the 
implementation of AI in Industry 5.0. It involves strategic 
planning, resource allocation, and the management of 
technological assets to ensure that AI technologies are 
seamlessly integrated and are continually enhancing 
organisational capabilities. Continuous improvement, a key 
component of technology management, involves iterative 
processes that leverage feedback to refine operations and 
technologies continuously. In the context of Industry 5.0, 
continuous improvement is driven by data gathered from AI 
and automation systems. This data informs the feedback loops, 
allowing organisations to not only react to changes but also 
proactively improve processes based on predictive insights. 

To enhance digital resilience, it is critical for organisations 
to establish feedback loops that incorporate AI-enhanced 
capabilities along with effective technology management and 
continuous improvement practices. Such loops involve 
continuous monitoring and adaptation based on AI-generated 
insights, which allow organisations to respond dynamically to 
changes and disruptions. Feedback loops serve as a crucial 
mechanism for iterative improvement, aligning Industry 5.0 
initiatives with ongoing technological advancements and 
shifting market demands. 

b) Reshaping Industry 5.0 Principles by AI 
Technologies 

AI technologies significantly reshape Industry 5.0 
principles by providing new possibilities for innovation and 
efficiency. These technologies amplify a human-centric 
approach by enabling more personalised experiences and 
adaptable workplaces, enhancing the interaction between 
humans and machines. Through the lens of technology 
management, organisations must strategically manage the 
integration of AI to ensure these technologies are implemented 
effectively and sustainably. This includes planning, 
deployment, and the continuous monitoring of AI systems 
through feedback loops. Such feedback mechanisms are crucial 
for gathering insights on system performance and user 
engagement, which inform decisions on necessary adjustments 
or enhancements. 

Environmental stewardship is advanced through AI-driven 
optimisations that minimise waste, reduce energy consumption, 
and enhance overall sustainability. Here, continuous 
improvement practices are crucial, as they involve the iterative 
refinement of AI applications through feedback loops. These 
loops enable organisations to monitor and adjust their 
operations dynamically, ensuring they remain efficient and 
aligned with environmental goals over time. This process helps 
organisations adapt to regulatory changes and technological 
advancements, maintaining a balance between innovation and 
sustainability. 

Social benefits are extended through AI applications that 
tackle complex challenges, improve healthcare, and contribute 
to societal well-being. However, the integration of AI into 
Industry 5.0 also raises important considerations related to 
ethics, transparency, and the responsible use of technology. 
Establishing feedback loops in this context also involves 

assessing the societal impact of AI applications, ensuring they 
adhere to ethical standards and are transparent in their 
operations.  

Balancing technological advancements with ethical 
considerations becomes crucial to ensure that AI in Industry 
5.0 aligns with societal values and fosters positive outcomes. 
Feedback loops support this balance by enabling organisations 
to continuously assess and refine their AI strategies in response 
to emerging ethical challenges and societal expectations. 

c) Best Practices for Establishing a Digital Resilience 
Feedback Loop in Organisations 

Organisations navigating the complex landscape of 
Industry 5.0 must strategically integrate technologies and foster 
a culture of adaptability to thrive in the era of interconnected 
industrial processes. Leveraging AI-driven technologies, these 
organisations improve operational efficiency and 
responsiveness, which is essential for thriving in today’s digital 
economy. Establishing an effective feedback loop for digital 
resilience is crucial and involves a combination of technical, 
organisational, and procedural best practices. Below are key 
best practices employed by organisations, summarised and 
supported by relevant literature, as referenced in 
[10][14][15][17][19][26][29][30][32][35][38][39].  

By embedding these feedback loop mechanisms into 
technology management and continuous improvement 
practices, organisations can establish a dynamic system that not 
only responds to current security and operational challenges 
but also proactively adapts and evolves to meet future 
demands. This holistic approach is key to building and 
maintaining robust digital resilience in the face of a rapidly 
changing digital landscape. 

• Establish robust monitoring mechanisms to 
continuously collect data on the performance, security, 
and integrity of digital assets. Automated tools enable 
real-time data collection, forming the basis of the 
feedback loop for immediate response to anomalies and 
security threats. 

• Deploy advanced threat detection tools and utilise AI-
driven solutions for early detection of security 
incidents. This practice provides timely data that is 
critical for quick decision-making and helps keep the 
organisation ahead in security readiness. 

• Apply data analytics and machine learning to analyse 
large datasets for continuous insights. This analysis 
identifies patterns, anomalies, and potential threats, 
feeding actionable insights back into the organisation’s 
strategic planning and operational adjustments. 

• Conduct thorough post-incident reviews to understand 
the underlying causes of security incidents and integrate 
these lessons into future strategies. This process 
enhances both security measures and organisational 
resilience, supported by technology management that 
requires regular assessments and updates of tools and 
processes based on feedback from operational data and 
post-incident analyses. 

• Foster a collaborative environment where cybersecurity 
teams, IT teams, and other relevant departments work 
together, sharing insights and best practices. Establish 



clear communication channels for an effective feedback 
loop, promoting a culture of shared responsibility and 
continuous improvement. 

• Automate routine tasks within the feedback loop, such 
as data collection, analysis, and incident response, to 
enhance efficiency, reduce human error, and allow 
teams to focus on complex and strategic tasks. 

• Align the feedback loop with overall organisational risk 
management processes to ensure that digital resilience 
efforts are in sync with the company’s risk tolerance. 
This integration helps continuously update risk profiles 
based on new insights, making the organisation’s 
response proactive rather than reactive. 

• Invest in employee training and awareness programs to 
educate staff about cybersecurity best practices. Well-
informed employees play a critical role in detecting and 
reporting incidents, forming a crucial component of the 
feedback loop. 

• Conduct regular testing and simulation exercises to 
evaluate the effectiveness of the feedback loop and the 
organisation’s incident response plans. These exercises 
help identify gaps and areas for improvement, ensuring 
the feedback loop functions as intended. 

• Integrate the feedback loop with ITSM processes to 
ensure a seamless flow of information between 
cybersecurity and IT teams, enhancing overall IT 
service efficiency and resilience. 

• Establish a knowledge management system to capture 
and share insights from each incident, facilitating 
continuous learning and improvement within the 
feedback loop. 

• Secure support from organisational leadership for 
feedback loop initiatives. Leadership support provides 
the necessary resources and ensures that these efforts 
align with broader organisational goals while promoting 
accountability and transparency. 

• Maintain alignment with relevant cybersecurity 
standards and regulations, regularly reviewing and 
updating policies and procedures to ensure compliance 
and integration of new insights from the feedback loop. 

• Prioritise ethical considerations when incorporating AI 
into the feedback loop. Ensure that AI implementations 
are transparent, fair, and accountable to maintain trust 
and align with organisational values. 

By adopting these best practices, organisations can 
establish a robust feedback loop for digital resilience, enabling 
them to manage and adapt to the dynamic cybersecurity 
landscape proactively. Continuous improvement and a holistic 
approach to cybersecurity are key principles in building and 
maintaining a strong digital resilience strategy. 

V. CONCLUSIONS 

In conclusion, the intersection of Industry 5.0 principles 
with AI technologies represents a powerful force for positive 
transformation in industrial processes. The integration of 
human-centricity, environmental stewardship, and social 
benefit principles with AI capabilities has the potential to 
redefine how industries operate, innovate, and contribute to the 
well-being of individuals and society at large. In addition, the 

feedback loop is a vital mechanism for enhancing digital 
resilience by enabling organisations to monitor, adapt, and 
optimise their cybersecurity measures. Its key components, 
when integrated with technology management, continuous 
improvement, and Industry 5.0 principles, contribute to 
creating a resilient, adaptive, and human-centric digital and 
industrial landscape. Navigating the complexities of Industry 
5.0 requires a strategic approach that embraces a human-centric 
ethos, effectively integrates advanced technologies, prioritises 
data-driven decision-making, and maintains a proactive stance 
toward cybersecurity challenges. This dynamic landscape 
demands agility, adaptability, and a continuous commitment to 
innovation. 

Considering the findings outlined in this study, it is 
important to acknowledge several limitations. First, the 
review’s scope was limited to publications from specific 
databases, leading to a relatively small sample size. For future 
research, it is suggested that aggregated dimensions be 
explored instead of focusing solely on individual aspects. 
Second, the search criteria for this review were limited to 
keywords related to “Digital Resilience” and “Industry 5.0” in 
the last four years, unintentionally excluding research on 
distinct keywords like human-centricity and sustainability. To 
foster a more comprehensive understanding, future studies 
should extend the timeframe and include all relevant keywords 
associated with Industry 5.0. Addressing these limitations and 
broadening the scope will contribute to advancing insights into 
Digital Resilience and Industry 5.0, facilitating the 
development of more robust frameworks. 
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