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Abstract: 
This article presents a systematic review of the literature on AI-generated hate speech in industrial enterprises, 
considering the transition from Industry 4.0 to Industry 5.0. The study aims to identify key challenges related 
to the ethical, legal, and technological aspects of AI implementation in the industrial sector and proposes 
mitigation strategies to address the risks associated with AI-generated harmful content. The research 
highlights that AI systems, particularly those based on language models, can unintentionally propagate 
discriminatory or offensive content, posing risks to corporate reputation, organizational culture, and 
regulatory compliance. The study underscores the increasing role of regulations, such as the EU's AI Act, which 
classifies AI-generated content systems as high-risk applications requiring stringent oversight. The article 
outlines various strategies to mitigate the effects of AI-generated hate speech, including bias detection in AI 
models, real-time content moderation mechanisms, and human oversight in AI interactions. Transparency, 
interdisciplinary collaboration, and adherence to ethical guidelines are emphasized as essential components 
of responsible AI deployment in industrial settings. In conclusion, the study highlights the necessity for further 
exploration of AI's impact on digital communication within enterprises and the development of global 
regulatory standards to effectively manage AI-generated content in the Industry 5.0 era. 
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INTRODUCTION 
The rapid advancement of artificial intelligence (AI) has 
reshaped industrial enterprises, driving automation, 
efficiency, and innovation across various sectors. As 
Industry 4.0 laid the foundation for data-driven, AI-
powered smart manufacturing, Industry 5.0 is redefining 
the industrial landscape by fostering deeper collaboration 
between humans and intelligent systems. This new era 
emphasizes human-centric production, sustainability, and 
ethical considerations, underscoring the critical role of AI 
in augmenting human capabilities rather than merely 
replacing them [1]. However, alongside these 
technological advancements, AI has also introduced new 
challenges, particularly in the realm of digital 
communication and organizational reputation 
management [2]. 
One of the emerging concerns in industrial enterprises is 
the proliferation of AI-generated hate speech, which 
poses significant ethical, legal, and operational risks. AI-
driven language models and content-generation tools, 
while designed to optimize communication and automate 

interactions, have inadvertently been exploited for 
malicious purposes, leading to the spread of harmful 
content within digital ecosystems [3]. Industrial 
enterprises, which increasingly rely on AI-powered 
platforms for marketing, customer engagement, and 
workforce management, are particularly vulnerable to the 
adverse effects of AI-generated hate speech. These risks 
extend beyond corporate image and public relations, 
potentially influencing workplace culture, employee well-
being, and compliance with regulatory frameworks [4]. 
This systematic review aims to examine the challenges 
posed by AI-generated hate speech in industrial 
enterprises, analyzing its implications for corporate 
governance, ethical AI adoption, and regulatory 
compliance in the Industry 5.0 era [5]. By synthesizing 
insights from academic literature, industry reports, and 
empirical studies, this study seeks to provide a 
comprehensive overview of the mechanisms through 
which AI-generated hate speech emerges, its impact on 
industrial organizations, and potential mitigation 
strategies. The findings will contribute to the ongoing 



J. ŻYWIOŁEK – AI-Generated Hate Speech in Industrial Enterprises a Systematic Review of Challenges…  555 
 
 

discourse on responsible AI development and deployment 
[6, 7], emphasizing the need for proactive policies, robust 
monitoring frameworks, and ethical AI governance to 
ensure a balanced and sustainable integration of AI in 
industrial enterprises [8, 9]. 
 
LITERATURE REVIEW: AI-GENERATED HATE SPEECH  
IN INDUSTRIAL ENTERPRISES 
Artificial intelligence (AI) has become a transformative 
force across various industries, including industrial 
enterprises, where it enhances efficiency, automation, 
and human-machine collaboration [10]. However, as AI 
systems advance, concerns over their ethical implications 
grow, particularly in relation to the generation and 
dissemination of hate speech. AI-generated hate speech 
refers to offensive, discriminatory, or harmful content 
produced by AI-driven systems, including chatbots, 
content generation tools, and automated response 
mechanisms. This phenomenon raises serious concerns 
for industrial enterprises as it can impact corporate 
reputation, workplace culture, regulatory compliance, 
and operational security [11]. 
Recent advancements in natural language processing 
(NLP) and generative AI models, such as large language 
models (LLMs), have enabled AI systems to generate 
human-like text. While these systems are designed to 
assist in communication, content creation, and customer 
interactions, they are susceptible to biases, 
misinformation, and manipulation, leading to the 
unintended or deliberate production of hate speech [12, 
13]. Several studies highlight the risks posed by AI-gene-
rated hate speech in corporate and industrial settings, in-
cluding biases in AI models where training data often re-
flects societal biases, resulting in AI-generated outputs 
that may reinforce discrimination against specific groups 
[14, 15]. Industrial enterprises using AI for customer 
service or marketing also face risks from adversarial 
attacks, where AI-generated responses can be 
weaponized for spreading harmful content. Additionally, 
companies found to be involved in AI-generated hate 
speech incidents suffer from consumer backlash, loss of 
trust, and legal ramifications. 
As the industry transitions from Industry 4.0 to Industry 
5.0, ethical AI governance is gaining traction. Industry 5.0 
emphasizes human-centric AI, ensuring that AI 
technologies align with ethical standards and social 
responsibility. However, regulatory frameworks for AI-
generated hate speech remain fragmented across 
regions, making compliance complex for global industrial 
enterprises. The European Union’s AI Act (2022) 
categorizes AI-based content generation tools under high-
risk AI applications, requiring stringent oversight and 
transparency measures [16]. At the corporate level, 
industrial enterprises are increasingly required to 
implement ethical AI policies, ensuring that AI-generated 
content adheres to corporate social responsibility (CSR) 
standards. Moreover, Industry 5.0 encourages a balance 
between AI automation and human oversight to prevent 

unintended consequences of AI-generated hate speech 
[17]. 
Addressing AI-generated hate speech requires a 
multifaceted approach that combines technological, 
organizational, and regulatory strategies [18]. The 
literature suggests key mitigation strategies, including 
bias detection and mitigation by regularly auditing AI 
models using fairness-aware algorithms and diverse 
training datasets. Implementing real-time content 
moderation tools and AI-powered hate speech detection 
mechanisms can help prevent harmful outputs, while 
ensuring human reviewers oversee AI-generated content 
in customer interactions and public-facing 
communications reduces risks [19]. Establishing clear 
ethical guidelines and accountability mechanisms within 
enterprises also helps maintain responsible AI usage. 
Furthermore, educating employees about AI risks, hate 
speech detection, and response protocols fosters a 
culture of responsible AI deployment. 
While existing research provides valuable insights into AI-
generated hate speech, several gaps remain, 
necessitating further exploration. More empirical studies 
are needed to evaluate the financial, reputational, and 
operational consequences of AI-generated hate speech in 
industrial settings. Additionally, different industries 
within the manufacturing sector may experience varying 
levels of exposure to AI-generated hate speech, requiring 
tailored mitigation strategies [20]. Advancements in AI 
explainability can help organizations better understand 
and mitigate risks associated with hate speech genera-
tion, while research into global AI governance frameworks 
will be critical to ensuring consistency and compliance 
across jurisdictions [21, 22, 23]. 
The integration of AI in industrial enterprises offers 
immense benefits but also presents new challenges, 
particularly in managing AI-generated hate speech. As 
Industry 5.0 emphasizes ethical AI and human-machine 
collaboration, industrial enterprises must proactively 
implement robust mitigation strategies to safeguard their 
reputation, regulatory compliance, and workplace 
culture. Future research should continue exploring 
innovative solutions to balance AI’s transformative 
potential with ethical considerations, ensuring a 
responsible and sustainable digital future [24]. 
 
METHODOLOGY 
This systematic literature review follows a structured ap-
proach to examine the challenges and mitigation strate-
gies associated with AI-generated hate speech in indus-
trial enterprises. The methodology comprises several key 
phases, including data collection, selection criteria, analy-
sis, and synthesis of findings. 
The first phase involves an extensive search of academic 
databases, including Scopus, Web of Science, IEEE Xplore, 
and Google Scholar, to gather relevant peer-reviewed ar-
ticles, industry reports, and regulatory documents pub-
lished between 2015 and 2024. Keywords such as “AI-gen-
erated hate speech,” “industrial enterprises,” “AI ethics,” 
“Industry 5.0,” “AI bias,” and “AI governance” were used 



556 Management Systems in Production Engineering 2025, Volume 33, Issue 4 
 

 

to ensure comprehensive coverage of relevant literature. 
To maintain quality and credibility, only studies published 
in high-impact journals, conference proceedings, and offi-
cial government or industry reports were considered. 
The selection criteria included studies that explicitly ad-
dress AI-generated hate speech within an industrial or 
corporate context, discuss the implications of AI bias and 
security risks, and propose mitigation strategies. Studies 
focusing solely on general AI ethics without a connection 
to industrial enterprises were excluded. A two-stage 
screening process was employed: first, titles and abstracts 
were reviewed to filter out irrelevant studies, followed by 
a full-text review of selected papers to confirm their rele-
vance. 
For data analysis, thematic synthesis was used to catego-
rize findings into major themes, including AI bias detec-
tion, content moderation techniques, human-AI collabo-
ration, regulatory frameworks, and ethical AI governance. 
Sentiment analysis and content coding techniques were 
applied to analyze industry reports and regulatory docu-
ments to identify emerging trends and gaps in the existing 
literature. Additionally, comparative analysis was con-
ducted to evaluate how different industrial sectors ap-
proach AI-generated hate speech mitigation. 
The methodological rigor of this review ensures a bal-
anced and comprehensive examination of the subject, of-
fering valuable insights into both the challenges posed by 
AI-generated hate speech and potential solutions for in-
dustrial enterprises navigating Industry 5.0. By systemati-
cally analyzing academic and industry perspectives, this 
study contributes to the ongoing discourse on AI ethics, 
security, and responsible implementation within corpo-
rate environments. 
 
MATERIALS AND METHODS 
The emergence of AI-generated hate speech as a research 
topic has gained scholarly attention in recent years. To un-
derstand the origins and early discussions on this issue, a 
bibliometric analysis was conducted using the Scopus da-
tabase. This analysis focused on the years 2014 to 2025, 
with keywords such as “AI” and “hate speech” to identify 
relevant studies. The search revealed a total of 290 publi-
cations during this period, indicating that while AI-gener-
ated hate speech was not a dominant theme, it was al-
ready recognized as an emerging concern within aca-
demic discourse. 
The bibliometric approach involved the preparation of an 
evolution-map, based on keyword co-occurrence analysis, 
citation analysis, and co-authorship network mapping. 
These methods allowed for the identification of key 
trends and the thematic evolution of research on AI-gen-
erated hate speech. Analyzing the development of topics 
over time made it possible to determine the major phases 
of this field's formation, highlighting periods of intensified 
research activity and the emergence of new perspectives. 
By tracking the dynamics of key concepts, it was possible 
to capture the shifting thematic scope and its impact on 
the advancement of interdisciplinary studies in this area. 
The use of Scopus as the primary database ensured that 

the analysis was based on high-quality, peer-reviewed 
sources, offering reliable insights into the development of 
this research field. The presence of 290 publications in this 
timeframe highlights that the phenomenon of AI-gener-
ated hate speech was in its formative stages, setting the 
groundwork for later, more extensive studies. 
This bibliometric analysis underscores the novelty of AI-
generated hate speech as a research topic and its gradual 
evolution into a significant issue in AI ethics and industrial 
applications. Understanding its early development pro-
vides a foundation for further exploration into mitigation 
strategies and regulatory considerations in contemporary 
industrial enterprises (Fig. 1). 
 

 
Fig. 1 Flow diagram of the article search and selection process 

 
RESULTS 
Artificial intelligence (AI) has become an essential tool in 
addressing the growing challenges of online communica-
tion, including the detection and moderation of hate 
speech. As concerns over digital safety, misinformation, 
and ethical AI deployment continue to rise, research in 
this area has expanded significantly. Understanding the 
trends, key developments, and gaps in existing studies is 
crucial for shaping future advancements in AI-driven hate 
speech detection. Research in this area has evolved over 
time, reflecting the rising concerns about ethical AI de-
ployment, online safety, and regulatory challenges. Un-
derstanding the development of studies on AI and hate 
speech is essential for identifying key trends, technologi-
cal advancements, and existing gaps. The following results 
provide an overview of research progress in this field, 
highlighting the dynamics of scholarly contributions and 
the role of AI in addressing hate speech in the context of 
Industry 5.0 (Fig. 2). 
The Figure 2 illustrates the publication trends on AI and 
hate speech from 2014 to 2025. The data shows a minimal 
number of publications from 2014 to 2018, with only a 
slight increase in 2017. However, from 2019 onwards, 
there is a noticeable upward trend, which becomes more 
pronounced in 2020. 
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Fig. 2 Distribution of the publications by year 

 
Between 2020 and 2023, the number of documents grew 
significantly, reflecting a growing academic interest in the 
topic. The highest number of publications is recorded in 
2024, indicating peak engagement in this research area. 
However, in 2025, there is a sharp decline, which could be 
attributed to incomplete data collection for the year or a 
possible saturation of the topic. 
The trend suggests that AI-generated hate speech is a rel-
atively new research area that has gained substantial at-
tention in recent years. The rapid increase in publications 
aligns with the broader discourse on AI ethics, misinfor-
mation, and content moderation. This pattern highlights 
the importance of continued research in this field, partic-
ularly in developing mitigation strategies and regulatory 
frameworks to address AI-generated hate speech. 
The classification of research articles based on journal 
publications provides insights into the distribution of 
studies on artificial intelligence (AI) and hate speech 
across various academic outlets. The dataset comprises 
290 articles, with notable contributions from a few lead-
ing journals and a highly fragmented distribution among 
numerous other sources. 
The journal Ceur Workshop Proceedings is the most signif-
icant publication venue, contributing 25 articles, estab-
lishing itself as a central platform for discussions on AI and 
hate speech. Other notable contributors include Lecture 
Notes in Computer Science, including Subseries Lecture 
Notes in Artificial Intelligence and Lecture Notes in Bioin-
formatics (14 articles), Communications in Computer and 
Information Science (12 articles), and Lecture Notes in 
Networks and Systems (11 articles). These journals high-
light the interdisciplinary nature of the research field, in-
tegrating elements of computational intelligence, data 
analysis, and AI-driven content moderation. 
Beyond these leading sources, several journals published 
between two and five articles, playing a crucial role in 
shaping research in AI and hate speech detection. Jour-
nals such as IEEE Access (4 articles), ACM International 
Conference Proceeding Series (3 articles), and Proceedings 
of the ACM SIGKDD International Conference on 
Knowledge Discovery and Data Mining (3 articles) reflect 
the increasing interest in the intersection of AI and con-
tent moderation strategies. Similarly, Proceedings of the 
International Joint Conference on Neural Networks (3 arti-
cles) and Smart Innovation Systems and Technologies (3 
articles) emphasize the technological advancements and 
computational approaches relevant to addressing AI-gen-
erated hate speech. 

The remaining 203 journals published only one or two ar-
ticles each, demonstrating the fragmented nature of AI 
and hate speech research. Some key examples include Big 
Data and Society (2 articles), Information Communication 
and Society (2 articles), and Computers and Education Ar-
tificial Intelligence (2 articles). This wide dispersion of re-
search suggests that AI and hate speech research spans 
multiple disciplines, including computer science, social 
sciences, ethics, and legal studies. 
While the broad scope of journal publications indicates a 
growing academic interest in AI and hate speech, the field 
remains highly fragmented without a dominant central re-
search platform. Given the increasing societal concerns 
regarding AI-generated hate speech, there is a need for 
more consolidated research efforts. A dedicated journal 
or special issues focused on AI’s role in content modera-
tion and ethical AI governance could enhance interdisci-
plinary collaboration and provide a structured approach 
to tackling the challenges associated with AI and hate 
speech detection (Table 1). 
 

Table 1 
The number of publications in each journal 

Journal Name 
Number  

of Publications 

Ceur Workshop Proceedings 25 

Lecture Notes In Computer Science Including 
Subseries Lecture Notes In Artificial  
Intelligence And Lecture Notes  
In Bioinformatics 

14 

Communications In Computer  
And Information Science 

12 

Lecture Notes In Networks And Systems 11 

IEEE Access 4 

ACM International Conference Proceeding  
Series3 

3 

Electronics 3 

Proceedings Of The ACM SIGKDD  
International Conference On Knowledge  
Discovery And Data Mining 

3 

Proceedings Of The International Joint  
Conference On Neural Networks 

3 

Smart Innovation Systems And Technologies 3 

Big Data And Society 2 

Information Communication And Society 2 

Computers And Education Artificial  
Intelligence 

2 

Other journals 203 

 
The rapid advancement of artificial intelligence (AI) has 
significantly influenced various aspects of digital commu-
nication, content moderation, and societal interactions. 
AI technologies, such as natural language processing (NLP) 
and machine learning, offer substantial benefits in auto-
mating tasks, improving efficiency, and enhancing deci-
sion-making. However, they also introduce challenges re-
lated to ethics, misinformation, and content regulation. 
One of the most pressing concerns in this domain is the 
proliferation of AI-generated hate speech, which poses 
risks to individuals, communities, and organizations 
across digital platforms. This issue extends beyond online 
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interactions, impacting industries that rely on AI for value-
chain operations and corporate sustainability. 
The increasing reliance on AI-driven systems for monitor-
ing and moderating online discourse has led to extensive 
research on detecting and mitigating hate speech. How-
ever, industries such as media, technology, and govern-
ance have encountered challenges in balancing the use of 
AI for content regulation while maintaining freedom of ex-
pression and ethical AI deployment. Research trends indi-
cate a growing interest in AI’s role in detecting hate 
speech, with a significant increase in scholarly publica-
tions from 2018 onward. This surge aligns with global dis-
cussions on digital ethics, misinformation management, 
and the need for regulatory frameworks to mitigate AI-
driven risks. Additionally, businesses across various sec-
tors, including the energy and resource industries, are rec-
ognizing the role of AI in value-chain processes, from op-
erational efficiency to ethical compliance and risk mitiga-
tion. 
Building a robust and ethical value-chain is crucial for or-
ganizations integrating AI into their operations. A well-
structured value-chain ensures that AI applications align 
with corporate responsibility, regulatory standards, and 
stakeholder expectations. The result of effectively mak-
ing a value-chain is a system that optimizes AI capabilities 
while mitigating risks associated with bias, misinfor-
mation, and unethical AI applications. This structured ap-
proach not only enhances operational efficiency but also 
strengthens brand reputation, fosters consumer trust, 
and ensures compliance with evolving digital governance 
frameworks. 
Despite advancements in AI-powered content modera-
tion, gaps remain in understanding the biases embedded 
within AI models, the unintended consequences of auto-
mated hate speech detection, and the regulatory implica-
tions of AI deployment in public and private sectors. 
Moreover, the impact of AI-driven content moderation on 
corporate value-chain operations, brand reputation, and 
consumer trust remains an underexplored area. This 
study aims to analyze the evolution of AI and hate speech 
research while emphasizing the necessity of constructing 
a strong value-chain that integrates AI responsibly. By ex-
ploring key technological developments, their implica-
tions, and the pressing issues that warrant further inves-
tigation, this analysis contributes to the discourse on eth-
ical AI deployment, digital transformation, and corporate 
responsibility in the Industry 5.0 era (Fig. 3). 
 

 
Fig. 3 Evolving Competencies and Skillsets for from 2014  
to 2025 
 

The strategic diagram illustrates the thematic evolution of 
AI and hate speech research from 2014 to 2025, 
highlighting their relevance, interconnections, and 
developmental trends. The two key dimensions 
represented-density and centrality-offer insights into the 
significance and maturity of these research themes. 
Density indicates the internal robustness of a theme, 
reflecting its development and depth, while centrality 
signifies its integration within the broader research 
landscape. 
The figure reveals AI as an established and well-developed 
research theme, positioned in the upper-left quadrant 
with high density but moderate centrality. This suggests 
that AI research is deeply rooted within its domain, with 
extensive studies contributing to its theoretical and 
practical advancements. However, its moderate centrality 
indicates that AI’s integration with other research topics, 
such as digital ethics, governance, and content regulation, 
still has room for expansion. Hate speech and AI-related 
discussions appear in the upper-right quadrant, 
demonstrating both high density and high centrality. This 
positioning underscores the growing importance of hate 
speech detection and mitigation in AI research, reflecting 
the increased focus on algorithmic biases, ethical 
considerations, and regulatory frameworks. The 
concentration of research in this area aligns with the 
surge in AI-driven moderation technologies, including 
natural language processing (NLP) applications and 
machine learning-based detection systems. 
The central position of artificial intelligence within the 
diagram, connected to various other themes, reinforces 
its foundational role in multiple disciplines. The notable 
intersection between AI and hate speech suggests a 
significant body of work focused on addressing online 
toxicity, misinformation, and algorithmic fairness. 
Research themes such as Industry 5.0 also appear in the 
diagram, indicating an increasing interest in leveraging AI 
for ethical content governance within industrial and 
corporate applications. Moreover, the diagram highlights 
the evolution of AI’s role in content regulation, 
showcasing the necessity for more sophisticated models 
that balance free speech with online safety. As AI-
powered hate speech detection continues to evolve, 
challenges persist regarding biases in training data, over-
policing of marginalized communities, and the 
unintended consequences of automated content 
moderation. 
The visual representation suggests that AI-driven hate 
speech moderation is progressing towards greater 
integration with ethical AI governance, cybersecurity, and 
human oversight models. To enhance the effectiveness of 
AI in combating hate speech, future research must focus 
on developing bias-free AI models that account for 
linguistic and cultural variations, strengthening regulatory 
frameworks that define AI’s role in content moderation 
while preserving freedom of expression, enhancing 
explainability and transparency in AI decision-making to 
increase trust among users and policymakers, and 
exploring AI’s role in industrial applications, particularly 
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within Industry 5.0, to mitigate reputational and 
operational risks linked to hate speech propagation. The 
findings of the strategic diagram underscore AI’s growing 
role in addressing online hate speech, with an emphasis 
on ethical AI implementation and regulatory alignment. 
As digital platforms increasingly rely on automated 
moderation tools, the need for interdisciplinary 
collaboration in AI governance, policy development, and 
technological refinement becomes more pressing. 
Moving forward, fostering responsible AI applications will 
be crucial to ensuring that advancements in AI-driven 
hate speech detection are both effective and ethically 
sound. 
 
EVOLUTION MAP 
In this section, we explore the thematic evolution of arti-
ficial intelligence (AI), hate speech detection, and Industry 
5.0 between 2014 and 2025. Using bibliometric analysis 
tools, we identified key research topics emerging in dis-
tinct sub-periods, revealing a dynamic shift in focus from 
general AI applications to the ethical, regulatory, and 
technological challenges associated with hate speech 
moderation and AI integration within Industry 5.0. Prior 
to the research window of 2016-2018, discussions on AI 
were primarily centered around automation, machine 
learning algorithms, and the enhancement of computa-
tional capabilities, with limited focus on ethical concerns 
or societal impacts (Russell and Norvig, 2010; Bostrom, 
2014). Subsequently, the rise of social media platforms 
and digital communication channels accelerated the need 
for AI-driven content moderation, leading to an increased 
focus on hate speech detection by 2019. During this pe-
riod, key topics included natural language processing 
(NLP), sentiment analysis, and bias mitigation in AI mod-
els, highlighting concerns about fairness and accountabil-
ity in automated decision-making. By 2020, research 
trends began emphasizing the role of Industry 5.0 in fos-
tering human-centric AI applications, promoting collabo-
ration between humans and intelligent systems to en-
hance ethical AI governance. From 2021 onwards, new re-
search topics such as explainable AI (XAI), regulatory com-
pliance, and digital ethics gained prominence, reflecting 
the growing need to balance innovation with responsible 
AI deployment. These themes are now recognized as crit-
ical components for ensuring transparency, reducing algo-
rithmic bias, and improving public trust in AI systems. As 
seen in Figure 4, this evolution underscores the im-
portance of interdisciplinary research in addressing the 
challenges posed by AI in content moderation and indus-
trial applications, emphasizing the convergence of tech-
nological, ethical, and regulatory considerations. 
 

 
Fig. 4 Evolution map of competences and skills for artificial  
intelligence application themes over periods 

The provided Figure 4 illustrates the thematic evolution of 
AI, hate speech, and industrial transformations over time, 
capturing key research developments from 2014 to 2025. 
The placement and size of the thematic clusters reflect 
the density and centrality of research topics, providing in-
sights into their growth and interconnections. 
The figure indicates that early discussions on hate speech 
and AI were relatively isolated, with the term "hate" ap-
pearing independently around 2013. This suggests that in-
itial research focused on general hate-related content 
without direct links to AI-driven moderation technologies. 
By 2016, the concept of "hate on the Internet" emerged, 
signifying the increasing recognition of online hate speech 
as a distinct challenge within digital communication envi-
ronments. This transition aligns with the growing influ-
ence of social media platforms and the need for regula-
tory and technological interventions. 
A significant expansion occurs around 2019, where AI-re-
lated topics, such as "artificial intelligence" and "AI", be-
come more prominent and start intersecting with hate 
speech research. This convergence highlights a crucial 
moment in the development of AI-driven hate speech de-
tection and moderation strategies. The clustering of these 
themes indicates a shift towards automation in digital 
content regulation, reflecting advancements in natural 
language processing, machine learning, and bias detec-
tion methodologies. 
The peak of research activity is observed in 2022, where 
"hate speech", "AI", and "Industry 5.0" form a dense net-
work, emphasizing their integration within industrial and 
governance frameworks. Industry 5.0’s appearance in this 
period signifies a shift towards more human-centric AI ap-
plications, where ethical considerations and collaborative 
AI-human interactions become key focal points. This sug-
gests that AI is not only being used for hate speech detec-
tion but also integrated into broader industrial strategies 
emphasizing responsibility, transparency, and regulatory 
compliance. 
Looking ahead, the emergence of "Industry 6.0" in 2025 
suggests an evolving discourse on the next generation of 
industrial automation and AI applications. However, the 
smaller size of this cluster implies that research in this 
area is still in its early stages, requiring further explora-
tion. The trajectory presented in the figure underscores 
the progressive evolution of AI applications, from isolated 
technological innovations to integrated systems influenc-
ing both digital communication and industrial govern-
ance. 
The analysis of this figure highlights the growing intercon-
nection between AI, hate speech moderation, and indus-
trial digitalization. It suggests that future research should 
focus on refining AI governance frameworks, ensuring al-
gorithmic transparency, and addressing ethical challenges 
posed by automated moderation systems. As AI continues 
to evolve, its implications for industry, online discourse, 
and regulatory landscapes will require continued interdis-
ciplinary collaboration to strike a balance between inno-
vation and societal responsibility. 
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DISCUSSION AND CONCLUSION 
The intersection of AI, hate speech detection, and Indus-
try 5.0 highlights the increasing importance of integrating 
ethical considerations into AI-driven industrial applica-
tions. Industry 5.0 emphasizes a human-centric approach, 
ensuring that AI technologies not only optimize efficiency 
but also uphold ethical standards and social responsibility. 
Hate speech detection serves as a key application where 
AI can contribute to digital governance, yet challenges 
such as bias, fairness, and contextual understanding re-
main critical barriers to overcome. 
A major issue in AI-driven hate speech detection is the ac-
curacy and impartiality of automated systems. While nat-
ural language processing and machine learning models 
have significantly advanced in identifying hate speech, 
they often struggle with linguistic nuances, cultural differ-
ences, and contextual ambiguity. This has implications for 
both online platforms and industrial environments where 
AI is used for compliance monitoring, workplace commu-
nication analysis, and reputational management. 
Industry 5.0 further broadens the application of AI beyond 
digital platforms, incorporating it into organizational deci-
sion-making, human-machine collaboration, and regula-
tory compliance. The challenge lies in developing AI solu-
tions that align with corporate ethics while mitigating risks 
associated with biased decision-making. Transparent and 
explainable AI (XAI) methodologies are critical in fostering 
trust in AI-driven hate speech detection, particularly in 
regulatory and legal frameworks. 
Future research should focus on refining AI governance 
frameworks to ensure accountability and algorithmic fair-
ness. Ethical AI deployment in Industry 5.0 requires inter-
disciplinary collaboration among policymakers, industry 
leaders, and AI researchers to establish standards that 
balance technological progress with societal responsibil-
ity. The continued evolution of AI in industrial applications 
presents an opportunity to enhance workplace inclusivity, 
safety, and ethical governance while addressing digital 
hate speech more effectively. 
Overall, the findings from this analysis emphasize the 
need for a structured approach to integrating AI into In-
dustry 5.0, ensuring that innovations in automation, hu-
man-AI collaboration, and digital content moderation 
align with ethical standards and regulatory requirements. 
As AI continues to develop, it is essential to prioritize 
transparency, accountability, and fairness to mitigate un-
intended consequences and foster responsible AI integra-
tion across industries. 
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