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ABSTRACT  

This study presents a comprehensive bibliometric analysis of scholarly literature on the development of 

artificial intelligence (AI) in customer service automation, based on data extracted from the Scopus database 

between 2000 and 2024. Using VOSviewer, the analysis maps the intellectual structure, thematic evolution, 

and collaborative networks within this rapidly growing research field. Findings reveal that core research 

themes revolve around customer satisfaction, chatbots, natural language processing, and machine learning—

highlighting the shift from back-end AI infrastructure toward user-facing, interactive applications. The 

overlay visualization indicates a temporal progression, with earlier studies focusing on big data and cloud 

computing, while more recent works emphasize conversational AI and customer experience. Co-authorship 

and country collaboration networks show two dominant scholarly communities—one centered in East Asia 

with a technical focus, and another in Western countries emphasizing service quality and marketing 

perspectives. Despite the field's growth, gaps remain in cross-regional collaboration, ethical design, and 

theoretical integration. This study offers valuable insights for researchers, practitioners, and policymakers 

aiming to advance AI-driven customer service strategies that are both innovative and ethically sound. 

Keywords: Artificial Intelligence, Customer Service Automation, Chatbots, Bibliometric Analysis, VOSviewer. 

1. INTRODUCTION 

In the past decade, the rapid advancement of Artificial Intelligence (AI) technologies has 

significantly transformed business operations, particularly in the domain of customer service. The 

integration of AI-powered tools such as chatbots, virtual assistants, and natural language processing 

(NLP) systems has revolutionized how companies engage with their customers, streamline service 

delivery, and reduce operational costs [1]. This transformation is driven by the exponential growth 

in data availability, computational power, and machine learning algorithms, which enable machines 

to simulate human interaction with increasing sophistication. AI has not only optimized the 

efficiency of service delivery but also enabled 24/7 availability, personalized responses, and real-time 

analytics, creating a new paradigm in customer service operations [2]. 

The rise of customer service automation through AI is especially significant in industries 

with high customer interaction volumes such as telecommunications, e-commerce, banking, and 

healthcare. These sectors have adopted AI-driven solutions to handle routine inquiries, manage 

complaints, and even assist in complex decision-making scenarios [3]. For example, AI systems can 

now predict customer needs, identify dissatisfaction signals, and provide proactive support—all of 

which contribute to enhanced customer satisfaction and loyalty. As customer expectations evolve 

toward instant and seamless experiences, the demand for AI-based customer service solutions 

continues to escalate across the globe [4]. 

From a strategic standpoint, the deployment of AI in customer service offers a competitive 

advantage to organizations willing to embrace digital transformation. Companies leveraging AI 

technologies can deliver consistent and scalable customer interactions, improve service-level 
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agreements (SLAs), and gain deeper insights into customer behavior [5]. This digital transformation 

is also aligned with broader organizational objectives such as cost efficiency, innovation, and data-

driven decision-making. As such, AI is no longer viewed as a support tool but as a strategic asset in 

enhancing customer engagement and sustaining business growth in competitive markets. 

Despite these advantages, the integration of AI into customer service has also introduced 

challenges and ethical concerns. Issues such as data privacy, bias in algorithmic decision-making, 

transparency, and the potential dehumanization of service interactions have sparked debates among 

scholars and practitioners [6]. Moreover, there is a growing concern about workforce displacement 

and the role of human agents in an increasingly automated environment. Balancing automation and 

human empathy remains a critical challenge in designing AI systems that are not only efficient but 

also ethically and socially responsible. 

Amid these developments, academic interest in AI and customer service automation has 

surged. Scholars have examined a wide range of topics, from technical advancements and 

implementation frameworks to user experience and business implications. However, the growing 

body of literature remains fragmented across disciplines such as computer science, information 

systems, management, and psychology. As a result, there is a pressing need to systematically map 

and analyze the academic discourse surrounding AI-driven customer service. A bibliometric 

approach can help identify key trends, influential publications, prolific authors, and emerging 

research clusters, thereby offering a comprehensive overview of the intellectual structure and 

evolution of this field. 

While the literature on AI in customer service is rapidly expanding, it remains dispersed 

across various disciplines, with inconsistent terminology, methodologies, and research objectives. 

This fragmentation makes it difficult for researchers and practitioners to identify the most influential 

studies, track the evolution of key themes, or determine future directions in the field. Furthermore, 

there has been limited effort to synthesize and visualize the intellectual landscape of AI-driven 

customer service using quantitative bibliometric techniques. Consequently, a systematic analysis is 

necessary to uncover the thematic development, collaboration networks, and knowledge gaps that 

characterize this growing area of study. The objective of this study is to conduct a comprehensive 

bibliometric analysis of academic literature focused on the development of artificial intelligence in 

customer service automation. 

 

2. LITERATURE REVIEW  

2.1 Technological Foundations of AI in Customer Service 

AI in customer service is largely built on foundational technologies such as natural 

language processing (NLP), machine learning (ML), deep learning, and sentiment 

analysis. These technologies enable systems to interpret user inputs, learn from 

interactions, and respond with human-like accuracy [7]. NLP, for instance, allows 

chatbots and virtual assistants to understand and generate language in ways that mimic 

human conversation. Studies such as those by [8] have explored the early development 

of chatbot technologies, while recent research emphasizes the growing sophistication 

of AI algorithms that can detect emotional cues, intent, and sentiment in customer 

communications [9]. 
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Machine learning, especially in its supervised and reinforcement learning forms, is 

pivotal for the continuous improvement of AI models. Customer interaction data serve 

as training datasets, enabling AI systems to predict customer behavior, recommend 

solutions, and resolve queries without human intervention. The development of large 

language models (LLMs) such as GPT and BERT has also significantly improved AI 

capabilities in text understanding and generation [10]. These advances are pushing the 

boundaries of customer service automation toward near-human communication 

quality. 

2.2 Practical Applications and Industry Adoption 

AI-powered customer service tools have been widely adopted across diverse 

sectors. In e-commerce, AI chatbots manage pre-sale inquiries and post-purchase 

support, contributing to increased customer satisfaction and operational efficiency [11]. 

In the banking sector, AI tools handle account queries, fraud detection, and 

personalized financial advice, thereby improving customer experience while reducing 

the workload on human agents [12]. The healthcare industry also leverages AI for 

symptom checking, appointment scheduling, and follow-up care—especially through 

conversational agents integrated with electronic health records [13]. 

Multiple studies have highlighted the advantages of AI adoption in customer 

service, including scalability, round-the-clock availability, consistency, and data-driven 

personalization [14]. Companies like Amazon, Alibaba, and Bank of America have 

demonstrated that AI systems not only reduce service costs but also enhance customer 

loyalty by providing faster and more accurate responses. These practical successes have 

fueled increased investments and research into AI-enhanced customer engagement 

platforms. 

2.3 User Experience and Customer Perception 

Multiple studies have highlighted the advantages of AI adoption in customer 

service, including scalability, round-the-clock availability, consistency, and data-driven 

personalization [15]. Companies like Amazon, Alibaba, and Bank of America have 

demonstrated that AI systems not only reduce service costs but also enhance customer 

loyalty by providing faster and more accurate responses. These practical successes have 

fueled increased investments and research into AI-enhanced customer engagement 

platforms. 

Trust is another key factor in the adoption and effectiveness of AI in customer 

service. Studies have shown that users tend to distrust AI when errors occur or when 

responses are perceived as generic or scripted [16]. This has led to calls for “explainable 

AI” in customer service, where systems are designed to provide reasoning for their 

actions and decisions. Personalization also plays a crucial role, with customers 

preferring systems that remember previous interactions and tailor responses based on 

past behavior [17]. 

2.4 Ethical Considerations and Workforce Implications 

The ethical implications of AI in customer service are widely debated. Concerns 

include the potential for biased algorithms, data privacy violations, and the 

displacement of human labor. As AI systems rely on historical data, they risk 
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perpetuating societal biases present in those datasets [18]. For example, AI systems may 

inadvertently favor certain demographics or provide inequitable support if not 

properly audited. Privacy is another critical issue, particularly in industries handling 

sensitive personal information. Research advocates for robust data governance 

frameworks to ensure ethical deployment and compliance with regulations like GDPR 

and CCPA [19]. 

In terms of employment, automation threatens to displace low-skill service jobs, 

sparking debates about the future of work. While some scholars argue that AI will 

augment human workers rather than replace them—by allowing agents to focus on 

complex, high-empathy tasks—others predict significant disruption, especially in 

economies heavily reliant on service labor [20]. This has prompted a new line of inquiry 

into “hybrid customer service models,” where human agents and AI collaborate in 

service delivery, blending efficiency with empathy. 

 

3. METHODS  

This study employed a bibliometric analysis to examine the development of artificial 

intelligence (AI) in customer service automation, using data retrieved exclusively from the Scopus 

database to ensure academic quality and coverage. The search was conducted using a combination 

of keywords such as “artificial intelligence,” “customer service,” “customer support,” “chatbot,” and 

“service automation,” targeting publications from 2000 to 2024. The search was limited to journal 

articles, conference papers, and reviews written in English. The bibliographic data—including titles, 

abstracts, keywords, authors, affiliations, citations, and publication sources—were exported in RIS 

format and processed using VOSviewer to generate co-authorship networks, keyword co-occurrence 

maps, and citation analyses.   

 

4. RESULTS AND DISCUSSION  

4.1 Network Visualization 
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Figure 1. Network Visualization 

Source: Data Analysis Result, 2025 

 The visualization above presents a co-occurrence network map of keywords related to the 

development of artificial intelligence (AI) in customer service automation. Each node represents a 

keyword or concept that frequently appears in the literature, while the size of the node reflects its 

frequency of occurrence. The links between nodes indicate the strength of their co-occurrence, and 

the colors denote clusters of thematically related keywords. This map offers a comprehensive 

overview of the intellectual structure of the field, highlighting key research themes and their 

interconnections. At the center of the visualization lies "artificial intelligence", which acts as the core 

node and the most frequently occurring keyword, signifying its foundational role in the literature. 

Closely linked to it are terms like "customer satisfaction," "machine learning," and "customer service," 

suggesting that the majority of studies are focused on understanding how AI technologies enhance 

service delivery and impact user experiences. The central positioning of "customer satisfaction" also 

emphasizes its importance as a primary outcome variable in AI applications for service contexts. 

 On the right side of the map, a distinct yellow-green cluster emerges around keywords such 

as "chatbots," "language processing," "natural language processing systems," "sentiment analysis," 

and "learning algorithms." This cluster indicates a technological and functional focus, where research 

concentrates on the capabilities of conversational agents, the effectiveness of language-based AI 

systems, and user sentiment analysis. These themes represent a rich area of inquiry for studies 

aiming to improve communication quality, interaction fluidity, and emotional intelligence in AI-

driven service systems. Conversely, the red cluster on the left of the map highlights broader enabling 

technologies and macro-level themes such as "big data," "cloud computing," "blockchain," "Internet 

of Things," and "industry 4.0." These keywords suggest that customer service automation is not 

viewed in isolation, but as part of a larger digital transformation framework. This cluster reflects 

interdisciplinary research that examines how AI integrates with other technologies to reshape entire 

business ecosystems and service infrastructures. 

 At the bottom of the map, the green and purple clusters signify managerial and analytical 

perspectives. Terms such as "decision making," "decision support systems," "information 

management," and "forecasting" point to studies investigating how AI aids in strategic and 

operational decisions in customer service. These clusters reveal that in addition to enhancing front-

end customer interactions, AI is also extensively studied for its back-end decision-support 

capabilities, offering valuable insights for service managers and policy designers. The visualization 

illustrates that the research landscape of AI in customer service is both technologically grounded 

and strategically diverse 
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4.2 Overlay Visualization 

 
Figure 2. Overlay Visualization 

Source: Data Analysis Result, 2025 

 

 The overlay visualization above illustrates the temporal evolution of keywords in the 

domain of artificial intelligence (AI) applied to customer service automation. The color gradient from 

blue (older keywords, around 2019) to yellow (newer keywords, around 2023) shows how the 

thematic focus of research has shifted over time. Central terms like "artificial intelligence," "customer 

satisfaction," and "machine learning" appear in darker blue or turquoise, indicating that these 

foundational topics have been consistently studied since the earlier stages of the research stream. 

This underlines their importance as enduring pillars of scholarly attention. More recent interest, 

denoted by yellow-colored nodes, centers around "chatbots," "language processing," "natural 

language processing systems," and "customer-service." These keywords have gained prominence in 

studies published closer to 2022–2023, reflecting a growing emphasis on the application of 

conversational AI and human-computer interaction in service environments. This trend suggests a 

shift from theoretical exploration and general AI infrastructure to more practical, user-centric 

implementations that enhance real-time communication and service efficiency. 

 Conversely, earlier concerns such as "big data," "cloud computing," "decision making," and 

"information management" are more frequently marked in blue or green, signaling that these topics 

peaked in relevance during the 2019–2021 period. The movement of scholarly attention from these 

infrastructural and managerial topics to more specific interface-level technologies indicate the field’s 

progression from backend architecture and capability building toward frontend applications and 

user experience optimization. This temporal mapping underscores how AI research in customer 

service has matured, transitioning from foundational support systems to real-time interaction 

technologies and personalized service design. 

4.3 Citation Analysis 

Table 1. The Most Impactful Literatures 
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Citations Authors and year Title 

1116 [21] 

ChatGPT: A comprehensive review on background, 

applications, key challenges, bias, ethics, limitations and future 

scope 

630 [22] 
Technological disruptions in services: lessons from tourism and 

hospitality 

599 [23] 
Artificial intelligence in sustainable energy industry: Status 

Quo, challenges and opportunities 

556 [24] Engaged to a Robot? The Role of AI in Service 

374 [25] 
Service robots, customers and service employees: what can we 

learn from the academic literature and where are the gaps? 

371 [26] 
Artificial intelligence, machine learning and deep learning in 

advanced robotics, a review 

364 [27] 
An agile co-creation process for digital servitization: A micro-

service innovation approach 

343 [28] 
Condition monitoring techniques for electrical equipment - A 

literature survey 

227 [29] 
Machine learning for enterprises: Applications, algorithm 

selection, and challenges 

213 [30] 

Strategizing in a digital world: Overcoming cognitive barriers, 

reconfiguring routines and introducing new organizational 

forms 

Source: Scopus, 2025 

4.4 Density Visualization 

 
Figure 3. Density Visualization 

Source: Data Analysis Result, 2025 

 

 The heatmap visualization depicts the density of keyword occurrences within the scholarly 

literature on artificial intelligence (AI) in customer service automation. The intensity of color 

represents the frequency and co-occurrence strength of each term, with bright yellow areas 

indicating high-density zones—areas that have been most frequently studied and cited. At the core 
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of the heatmap lies "artificial intelligence", surrounded by terms like "customer satisfaction," 

"machine learning," and "customer service", suggesting that these themes are central pillars in the 

research field. Their prominent positions and bright hues indicate substantial academic focus and 

extensive interconnections with other key topics. Surrounding this central cluster are moderate-

density terms such as "chatbots," "natural language processing," "digital transformation," and "big 

data", which, while significant, have received relatively less attention in comparison to the core 

concepts. Lower-density terms like "blockchain," "sustainable development," "forecasting," and 

"information management" appear in darker regions, suggesting these are either emerging topics or 

more peripheral in this specific context. 

4.5 Co-Authorship Network 

 
Figure 4. Author Visualization 
Source: Data Analysis Result, 2025 

 

The co-authorship network visualization above showcases the collaborative landscape 

among the most prolific authors in the field of artificial intelligence and customer service 

automation. Two distinct clusters emerge, represented in red and green, indicating two relatively 

separate yet internally cohesive scholarly communities. The red cluster, largely composed of authors 

with East Asian surnames such as Zhang, Wang, Liu, and Chen, suggests a concentration of research 

activity within Chinese or East Asian academic networks, potentially focusing more on technical and 

computational aspects of AI. In contrast, the green cluster features prominent Western scholars like 

Parasuraman, Rust, Dwivedi, Grewal, and Buhalis, whose research often spans marketing, service 

quality, and consumer behavior in AI applications. The connections between these clusters—though 

present—are comparatively sparse, indicating limited cross-regional collaboration. This division 

reflects not only geographical and institutional affiliations but also differing disciplinary emphases 

and research paradigms in the evolving literature on AI-driven customer service. 
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Figure 5. Country Visualization 

Source: Data Analysis Result, 2025 

 

 The country collaboration network depicted in the map reveals the global research 

landscape in artificial intelligence and customer service automation. Prominent nations such as 

China, United States, India, and the United Kingdom emerge as central hubs, each forming strong 

collaborative ties with numerous other countries, as indicated by their larger node sizes and dense 

linkages. China and the U.S. appear to lead in publication volume and international collaboration, 

bridging connections with both Western and Asian partners. India, represented in green, also plays 

a major role, particularly in partnerships with countries in the Middle East and Southeast Asia such 

as Saudi Arabia, Indonesia, and Pakistan. Meanwhile, European countries like Germany, France, and 

Italy form a tightly knit cluster, often collaborating among themselves and with the U.K. and U.S. 

Notably, countries like Russia, Mexico, and Vietnam appear more peripherally positioned, 

suggesting lower integration into the core global research network. 

Discussion 

 The bibliometric analysis of artificial intelligence (AI) development in customer service 

automation reveals a vibrant, multidisciplinary, and rapidly evolving research landscape. The 

findings derived from keyword co-occurrence, temporal evolution, heatmap distribution, author 

collaboration, and country network analysis provide deep insights into how this research field has 

matured, the directions it is heading toward, and the collaborations that fuel its growth. This 

discussion synthesizes the key patterns observed in the visualization results and links them to 

theoretical, practical, and policy-level implications. 

 The co-occurrence network visualization clearly illustrates the thematic structure of the 

literature, with "artificial intelligence" positioned at the core, surrounded by closely related concepts 

such as "customer service," "customer satisfaction," "machine learning," "natural language 

processing," and "chatbots." This central positioning signifies that the research field is primarily 

anchored in developing intelligent technologies that simulate human-like service interactions. The 

presence of clusters dedicated to enabling technologies (e.g., "big data," "cloud computing," and 

"Internet of Things") and managerial themes (e.g., "decision-making," "information management," 
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and "digital transformation") suggests a multidimensional nature of AI in customer service—

combining technological foundations with service strategy and customer experience. 

 A notable observation is the high density of keywords related to user-facing applications, 

particularly those involving conversational AI such as chatbots and natural language processing 

systems. This indicates that recent studies are shifting toward practical implementations and 

interface-level innovations. This trend aligns with the growing business adoption of AI to enhance 

customer engagement and reduce operational friction. For instance, companies increasingly use 

NLP-based tools for intent recognition, sentiment analysis, and personalized communication, 

reflecting the scholarly focus seen in the keyword cluster related to “language processing,” 

“sentiment analysis,” and “customer experience.” 

 The overlay visualization confirms this shift through a temporal lens. Keywords associated 

with AI infrastructure and systems architecture—such as “big data,” “cloud computing,” and 

“decision support systems”—are mostly colored in darker shades, indicating their prominence in 

earlier years (2019–2021). In contrast, brighter yellow keywords such as “chatbots,” “customer-

service,” and “language processing” signal newer interests (2022–2023). This evolution mirrors the 

movement from back-end development to front-end application, demonstrating how the field has 

matured from enabling technology exploration to customer-centric deployment. This shift also 

highlights the real-world urgency for AI systems that deliver tangible value to both service providers 

and customers. 

 Complementing this is the heatmap visualization, which underscores where the academic 

focus is most intense. “Artificial intelligence” unsurprisingly remains the most dominant node, 

surrounded by highly frequented terms like “customer satisfaction,” “machine learning,” and 

“customer service.” This reaffirms that the primary concern of scholars is to assess how AI 

technologies can enhance service quality and satisfaction. However, the relative sparsity around 

terms such as “blockchain,” “forecasting,” and “sustainable development” implies that certain novel 

or interdisciplinary angles remain underexplored. This presents an opportunity for future research 

to integrate concepts like ethical AI governance, sustainability in AI-driven services, and 

decentralized systems that protect user data privacy in customer interactions. 

 The author co-authorship map sheds light on the structural dynamics of the research 

community. The field appears to be divided into two prominent clusters. The first cluster, dominated 

by East Asian scholars—particularly from China—focuses on technical developments and system 

implementation. Authors such as Zhang, Wang, Chen, and Liu form densely interconnected 

networks, suggesting frequent co-authorship within the same regional or institutional ecosystems. 

The second cluster, led by Western scholars such as Parasuraman, Rust, Dwivedi, and Grewal, tends 

to approach AI from the perspective of service quality, marketing innovation, and consumer 

behavior. This bifurcation in the scholarly community underscores the interdisciplinary nature of 

the topic but also highlights the need for more cross-cultural and cross-domain collaboration to 

integrate engineering, business, and behavioral insights. 

 Further reinforcing this division is the country collaboration network, which reveals 

geopolitical centers of research productivity and collaboration. The United States, China, India, and 

the United Kingdom dominate the landscape, acting as central nodes in a highly globalized research 

ecosystem. China and India show strong regional and South–South collaborations, often focusing on 

scalable AI solutions tailored to emerging markets. Meanwhile, the U.S. and U.K. demonstrate 

diverse connections with both Western and non-Western countries, likely driven by their academic 

institutions’ global reach and industrial partnerships. Interestingly, countries such as Indonesia, 

Saudi Arabia, and Nigeria are increasingly active, though still peripheral. These emerging 

contributors reflect the global democratization of AI research, where developing economies begin to 

play a more significant role in localized AI applications for customer engagement. 

 From a managerial perspective, the findings of this study have several implications. First, 

companies aiming to implement AI in customer service must understand that technology alone is 
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insufficient. The most impactful solutions are those that integrate technical capability with user-

centric design and strategic insight. As the literature increasingly highlights “customer satisfaction” 

and “user experience,” organizations are reminded that the success of AI implementation depends 

not just on automation efficiency but also on emotional resonance, transparency, and trustworthiness 

of the system.  Second, the rise of keywords such as “decision-making,” “information management,” 

and “learning algorithms” suggests that AI is not only used for front-line automation but also as a 

strategic decision-support tool. This opens avenues for service analytics, real-time performance 

monitoring, and automated feedback loops that enhance both customer and organizational 

outcomes. Therefore, future service models may be envisioned as hybrid ecosystems where AI 

systems and human agents operate collaboratively, each contributing unique strengths to complex 

service delivery scenarios. 

 From a theoretical standpoint, the bibliometric patterns reveal that the field is situated at the 

crossroads of several disciplines—computer science, management, information systems, and 

behavioral science. This necessitates the development of integrated frameworks that draw from 

multiple theories, such as the Technology Acceptance Model (TAM), Service-Dominant Logic (SDL), 

and Human–Computer Interaction (HCI). However, the relative lack of co-authorship between these 

disciplinary silos, as seen in the author network map, suggests that theoretical integration remains a 

challenge. Bridging these gaps can lead to more robust models that capture the full spectrum of AI’s 

impact on customer service. 

 At the policy level, the limited presence of themes related to ethics, fairness, and regulation 

in the keyword analysis is concerning. While technical and operational discussions dominate, critical 

conversations about AI accountability, data privacy, and bias mitigation are notably scarce. As 

customer service increasingly relies on automated decisions, there is an urgent need for researchers 

to engage with regulatory frameworks and ethical design principles. Policymakers must work 

alongside researchers and practitioners to ensure that AI-driven service systems adhere to standards 

of fairness, transparency, and inclusivity. 

 

CONCLUSION  

 This bibliometric analysis highlights the dynamic and interdisciplinary evolution of research 

on artificial intelligence in customer service automation, revealing a transition from foundational 

technologies to customer-centric applications such as chatbots and natural language processing. The 

findings underscore the centrality of themes like customer satisfaction, machine learning, and service 

quality, while also identifying underexplored areas including ethical governance and sustainability. 

The study further demonstrates distinct author and country collaboration patterns, with strong 

contributions from China, the United States, India, and the United Kingdom, yet limited cross-

regional integration. As AI continues to reshape service delivery, future research must bridge 

technical, behavioral, and ethical perspectives to ensure that automated systems are not only efficient 

but also equitable, transparent, and aligned with human-centered service values.  
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