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Abstract−This study provides a comprehensive bibliometric analysis to map the intellectual structure, thematic evolution, and social 

configuration of the literature at the intersection of Artificial Intelligence (AI) and Strategic Decision-Making (SDM). Driven by the 

recognition of AI's disruptive strategic potential, the field demonstrates an explosive growth rate of 32.98% in scientific production. 

Utilizing a dataset of 623 documents extracted from the Scopus database (2005–2024), we employed advanced scientometric 

techniques including Thematic Map and Collaboration Network analysis. The results reveal a critical mechanistic gap: while strategic 

outcomes such as "Competitive Advantage" and "Decision Making" are established Motor Themes, the foundational technological 

tools like "Machine Learning" and "Corporate Strategy" remain in the Emerging Themes quadrant. The thematic evolution confirms a 

shift toward technological specificity (e.g., Deep Learning) and expansion into functional areas (e.g., Supply Chain, HRM). 

Furthermore, the social structure is highly fragmented with limited author collaboration, although the analysis identifies Europe as a 

crucial global collaboration hub connecting the US and China. This paper confirms the literature's rapid but structurally unintegrated 

growth. It contributes by providing an objective, data-driven framework and proposes a Future Research Agenda to bridge the 

mechanistic gap. We recommend research focusing on testing specific Machine Learning algorithms on core strategic processes, 

developing formal AI Governance frameworks, integrating classic strategic theories, and conducting cross-cultural studies in emerging 

markets to achieve theoretical consolidation. 

Keywords: Artificial Intelligence; Strategic Decision-Making; Bibliometric Analysis; Mechanistic Gap; Machine Learning; Future 

Research Agenda 

1. INTRODUCTION 

The rapid advancement and widespread deployment of Artificial Intelligence (AI) systems have fundamentally reshaped 

modern society, impacting everything from healthcare and finance to criminal justice and employment (Rashid & Kausik, 

2024). AI models, particularly those driven by complex machine learning algorithms, are increasingly tasked with making 

high-stakes decisions that were once reserved for human judgment (Lepri et al., 2021). This transformative potential, 

however, is inextricably linked to profound ethical and societal challenges that necessitate urgent academic scrutiny 

(Ghosh, 2025). The dependency on large, historical datasets means that these systems often perpetuate and amplify 

existing human and social biases, leading to discriminatory outcomes (Hasanzadeh et al., 2025). Therefore, the discourse 

has quickly shifted from celebrating technological capability to rigorously managing its normative implications. 

The central challenge in the ethical deployment of AI lies in Algorithmic Bias, which refers to systematic and 

repeatable errors in a computer system that create unfair outcomes, such as favoring one arbitrary group over others (Min, 

2023). This bias can originate from multiple points: the skewed data collection process, the inherent design choices of the 

algorithm, or the feedback loops created during deployment (Koçak et al., 2025). When unchecked, algorithmic bias can 

lead to discriminatory hiring practices, skewed loan approvals, or unfair predictive policing outcomes, directly 

challenging core principles of justice and equality (Akter et al., 2022). Consequently, mitigating this bias is no longer a 

purely technical problem but a critical societal and policy imperative (Ghozali, 2025). 

The recognition of widespread algorithmic bias has spurred a global movement toward AI Governance, defined as 

the set of rules, policies, institutions, and mechanisms used to manage and regulate AI development and deployment 

(Cordella & Gualdi, 2024). Effective AI Governance aims to translate abstract ethical principles such as fairness, 

transparency, and accountability into concrete, implementable technical standards and legal requirements (Papagiannidis 

et al., 2025). Regulatory bodies, such as the European Union with its forthcoming AI Act, are taking legislative action to 

mandate risk assessment and bias mitigation, setting a global precedent (Jonnala et al., 2025). The debate, therefore, 

pivots on how to structure a governance framework that promotes innovation while safeguarding fundamental human 

rights (Campomori & Casula, 2023). 

The academic response to this challenge has been nothing short of explosive. Our initial quantitative analysis of 

the scholarly literature reveals that the field of AI Governance and Algorithmic Bias is an emerging and highly dynamic 

field of study (Zuiderwijk et al., 2021). Specifically, the dataset covering the period 2021–2025 shows an astonishing 

Annual Growth Rate of 217.02% in publications. This rapid, near-exponential increase, particularly noticeable in the 

years 2024–2025 (as seen in our Annual Scientific Production analysis), signifies that the academic community has 

collectively recognized this topic as one of the most urgent and consequential subjects of contemporary research. This 

dramatic growth justifies a dedicated bibliometric inquiry to organize the rapidly accumulating knowledge base. 
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Furthermore, the nature of this challenge demands an interdisciplinary approach, drawing from computer science, 

law, ethics, and social sciences. This is quantitatively supported by the dispersion of publications across 111 distinct 

scholarly sources in our dataset (Kunisch et al., 2023). While journals like IEEE Transactions on Artificial Intelligence 

confirm the technical core of the issue, the high relevance of sources such as Data and Policy and Digital Policy, 

Regulation and Governance highlights the strong engagement from policy and legal scholars (Zuiderwijk et al., 2021). 

Analyzing this diverse publication landscape is crucial to understanding the full scope of the interdisciplinary dialogue 

surrounding AI (Xing et al., 2025). 

Despite the surge in publications, the sheer volume and interdisciplinary spread of the research have led to a 

fragmented understanding of the field's intellectual landscape. Researchers from different domains often use disparate 

terminologies and rely on distinct theoretical foundations, leading to a lack of coherent dialogue (Sovacool et al., 2023). 

A comprehensive structural analysis is therefore needed to move beyond simple literature reviews and systematically map 

the field (Gusenbauer & Gauster, 2025). This mapping will identify the core thematic clusters, reveal the underlying 

intellectual paradigms, and pinpoint the key global actors shaping the debate (Yang & Zailani, 2025). 

The distribution of research productivity and collaboration also provides critical insight into the geopolitical 

dimensions of AI governance. Our preliminary findings show that research output is heavily concentrated in certain global 

powerhouses, notably the United States and China (Ding, 2024). Moreover, the United States acts as the primary hub for 

global collaboration, linking researchers across continents (Zhang et al., 2025). Understanding this geographical 

clustering and collaboration network is vital for interpreting whose ethical frameworks and regulatory priorities are 

driving the global conversation on algorithmic bias (Dhaigude & Kamath, 2025). 

Moreover, the debate itself is evolving. Our Thematic Evolution analysis suggests a significant shift in academic 

priorities over the last four years. Research has moved away from broad, foundational topics like general 'AI Governance' 

and 'Responsible AI' in the 2021–2023 period (Wiese et al., 2025). The focus has now consolidated around more specific 

and actionable problems, such as 'Algorithmic Bias' and 'AI Fairness' in the 2024–2025 period. This thematic evolution 

confirms that the academic community has crystallized its efforts towards achieving fairness as the central, measurable 

goal of effective AI regulation (Mai et al., 2024). 

Given this context, bibliometric analysis, particularly through co-word and co-citation techniques, offers the 

robust, quantitative methodology required to fulfill these mapping objectives (Lim et al., 2024). Co-word analysis 

structures the conceptual landscape by clustering frequently co-occurring keywords (Callon et al., 1983). Conversely, co-

citation analysis identifies the intellectual foundation by clustering seminal works and theories that are frequently cited 

together, thereby revealing the theoretical 'schools of thought' that underpin the debate. This dual approach provides both 

a thematic and a theoretical structure to the field. 

Building on these justifications and observed gaps in the literature, this study aims to provide a comprehensive 

structural analysis of the AI Governance and Algorithmic Bias academic debate. The specific objectives are: (1) To 

quantitatively analyze the trends and dynamics of the publication growth (2021–2025); (2) To map the conceptual 

structure of the debate using Thematic Mapping, identifying the Motor, Niche, and Basic Themes; (3) To delineate the 

intellectual structure by identifying the core theoretical foundations and foundational documents (Co-Citation Analysis); 

and (4) To analyze the social structure by identifying the most influential authors, sources, and leading countries. The 

findings will provide a clear structure for future research and inform policymakers on the critical intersections of 

technology, ethics, and law. 

2. RESEARCH METHODS 

2.1 Research Design and Data Collection 

This study employs a bibliometric analysis, a quantitative research method used to map the evolution, structure, and 

dynamics of a scientific field (Amiruddin et al., 2025). This approach allows for the statistical measurement of scholarly 

output and collaboration patterns in a comprehensive manner. Data collection process adhered to following strict protocol: 

a. Database Selection: The Scopus database was selected as the sole source of data due to its extensive coverage of peer-

reviewed literature across interdisciplinary fields, high-quality indexing, and robust citation data (Lim et al., 2024). 

b. Search Query Construction: The search strategy was designed to comprehensively capture the intersection between 

AI's ethical challenges and governance frameworks. The final query applied to the Title, Abstract, and Author 

Keywords (TITLE-ABS-KEY) fields was: ("AI governance" OR "artificial intelligence ethics" OR "AI regulation" 

OR "Responsible AI") AND ("algorithmic bias" OR "data bias" OR "AI discrimination" OR "AI fairness"). 

c. Refinement and Timeframe: The initial search was limited to documents published from 2015 to 2025. Subsequent 

filtering applied filters for document type (Articles and Conference Proceedings) and language (English only). The 

final collected dataset covered the time span of 2021–2025 and comprised 168 documents. This final dataset was 

exported in RIS format for further analysis. 

2.2 Bibliometric Tools and Analytical Framework 

The analysis was executed using the Bibliometrix R-package and its web-based interface, Biblioshiny (Lim et al., 2024). 

The analytical framework was structured into three main components to address the research objectives comprehensively: 
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2.2.1 Performance Analysis 

This component focused on the quantitative output and impact of the research field. 

a. Metrics Included: Annual scientific production (growth rate), most relevant sources (journals), most relevant authors, 

and most global cited documents (identifying cornerstone papers, e.g., Wach, 2023). 

b. Purpose: To describe the growth trajectory of the field (Growth Rate: 217.02%) and identify the most productive 

contributors. 

2.2.2 Conceptual Structure Analysis 

This component mapped the thematic content and key concepts of the debate, using Author Keywords (DE). 

a. Co-Word Analysis: Applied to identify groups of keywords that frequently co-occur. 

b. Thematic Mapping: Utilized to visualize the conceptual clusters in four quadrants: Motor Themes (high density, high 

centrality), Niche Themes (high density, low centrality), Basic Themes (low density, high centrality), and 

Emerging/Declining Themes (low density, low centrality). 

c. Thematic Evolution: Used a Sankey diagram to visualize the shift in research focus from the initial period (2021–

2023) to the later period (2024–2025), focusing on the convergence towards 'Algorithmic Bias' and 'AI Fairness'. 

2.2.3 Intellectual and Social Structure Analysis 

This component identified the theoretical foundations and the collaborative network of the field. 

a. Intellectual Structure (Co-Citation Analysis): Performed on Cited References (CR) to reveal the underlying theoretical 

schools of thought . This analysis clusters the seminal papers that are cited together, thus revealing the core knowledge 

base. (Note: This is the crucial step remaining for the Results section). 

b. Social Structure: Analyzed the collaboration network of authors (Co-authorship Network) and the geographical 

distribution of research output (Corresponding Author’s Countries), highlighting the dominance of the US and China 

and the US as a primary collaboration hub. 

2.3 Ethical Considerations and Limitations 

The study relies solely on public metadata and statistical analysis of publication records, thus eliminating ethical concerns 

related to human participants. Limitations include the reliance on a single database (Scopus), which may inherently 

introduce some disciplinary bias, and the dependence on author-supplied keywords for conceptual analysis. Future 

research could integrate data from other repositories like Web of Science or Dimensions to enhance data robustness. 

3. RESULTS AND DISCUSSION 

3.1 Performance Analysis: Growth and Productivity 

The initial analysis of the dataset, comprising 168 documents published between 2021 and 2025, reveals the extreme 

dynamism of the AI Governance and Algorithmic Bias field. 

3.1.1 Annual Scientific Production 

The field exhibits a near-exponential growth pattern, strongly justifying the need for this structural review. The total 

number of publications has grown from a handful of articles in the initial years to a peak in 2024 and 2025. The compound 

annual growth rate (CAGR) for the period 2021–2025 is calculated at an astonishing 217.02%. This exponential trend 

indicates that research on the ethical and governance challenges of AI is rapidly maturing and attracting significant 

scholarly attention. 

 

Figure 1. Annual Scientific Production 
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3.1.2 Most Relevant Sources and Documents 

The 168 documents are published across 111 distinct sources, highlighting the interdisciplinary nature of the debate. The 

most relevant sources are dominated by journals and proceedings focusing on technology, policy, and data: 

 

Figure 2. Most Global Cited Document 

In terms of influence, the most cited document is Wach K, 2023 (Entrepreneur Business Economics Review), with 

407 global citations. This paper serves as a significant cornerstone, likely acting as a synthesis or review for the rapidly 

expanding literature. The lack of a single, overwhelmingly dominant journal (max 4 articles/source) further reinforces the 

concept of a highly dispersed, interdisciplinary discourse. 

3.1.3 Most Productive Authors 

The author productivity analysis shows a low degree of concentration, with no single author having more than three 

publications in the dataset. This pattern suggests the absence of a monopolistic research group, indicating that the initial 

phases of the field are characterized by many small, independent research teams. The most productive authors include 

Agarwal Avinash, Hidayatullah Akmal, and Maryono Dwi. 

 

Figure 3. Most Relevant Authors 

3.2 Conceptual Structure Analysis: Thematic Mapping and Evolution 

Conceptual structure was analyzed using Author Keywords (DE) through co-word analysis to identify the intellectual 

clusters driving the research. 

3.2.1 Thematic Map 

The strategic diagram based on Density (development) and Centrality (relevance) reveals four key thematic clusters: 

a. Motor Themes (High Centrality, High Density): ALGORITHMIC ETHICS & TECHNOLOGY. This cluster 

represents the core, most developed, and most influential research topic, acting as the primary engine of the field. 

b. Niche Themes (Low Centrality, High Density): HUMAN & ALGORITHMIC BIAS. This cluster is highly specialized 

and developed, focusing intensively on the human-centric impacts of bias, but it has fewer links to other areas of the 

field. 

c. Basic Themes (High Centrality, Low Density): ARTIFICIAL INTELLIGENCE, DATA PRIVACY, DECISION 

MAKING. These are fundamental, foundational concepts that are highly relevant to the entire field but have not yet 

received the most intensive methodological development. 

d. Emerging/Declining Themes (Low Centrality, Low Density): Prediction Models & Predictive Models and Data 

Analytics & Social Media. These themes are either new and underdeveloped or represent older topics being absorbed 

into the larger Motor Themes. 
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Figure 4. Thematic Map 

3.2.2 Thematic Evolution 

The Sankey diagram illustrating thematic evolution confirms a clear trajectory in research priorities from the period 2021–

2023 to 2024–2025. 

a. Early Focus (2021–2023): The initial debate centered on broad, macro-level concepts like Responsible AI, AI 

Governance, and AI Regulation. 

b. Later Focus (2024–2025): These broad themes have converged and specialized into the specific, actionable challenges 

of Algorithmic Bias and AI Fairness. This shift indicates that the academic debate has narrowed its focus, moving 

from general ethical frameworks to the specific mechanisms required to achieve equitable outcomes. 

 

Figure 5. Thematic Evolution 

3.3 Social Structure Analysis: Collaboration Networks 

3.3.1 Authors' Collaboration 

The co-authorship network is characterized by numerous small, isolated clusters, confirming the fragmented nature of 

collaboration identified in the Performance Analysis. Collaboration is primarily localized within small research groups 

rather than broadly distributed across the entire field. This supports the conclusion that the field is still in its early 

consolidation phase. 

 

Figure 6. Collaboration Network 

3.3.2 Countries' Collaboration 
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The geographical analysis highlights the clear dominance and connectivity of specific nations. 

 

Figure 7. Countries Collaboration World Map 

a. Dominant Producers: The analysis of Corresponding Author's Countries shows that the United States (US) and China 

are the most productive nations in terms of research output, followed by India. This reflects the global distribution of 

AI technological and policy leadership. 

b. Collaboration Hubs: The US is identified as the central collaboration hub, exhibiting the highest number of co-

authorship links with diverse countries across Europe and Asia. 

3.5 Discussion 

3.5.1 The Trajectory of a Nascent Field: Explosive Growth and Dispersion 

The findings from the performance analysis specifically the 217.02% Annual Growth Rate confirm the rapid emergence 

and high intellectual urgency of the AI Governance and Algorithmic Bias field (Qian et al., 2024). This exponential 

growth, particularly concentrated in the last two years (2024-2025), signifies a collective scholarly response to the 

increasing societal integration of AI and the attendant regulatory demands (Kim & Kim, 2024). The publication of articles 

across 111 distinct sources underscores the field’s highly interdisciplinary nature, bridging Computer Science (e.g., IEEE 

Access) with Law and Policy (Data and Policy, Digital Policy, Regulation and Governance). This dispersion suggests 

that solutions to algorithmic bias require a convergence of technical mitigation strategies and robust legal frameworks, 

echoing calls for socio-technical approaches to AI ethics (Min, 2023). The influential role of Wach K, 2023, as the most 

cited cornerstone document, further highlights the need for continuous synthesis and review within this fast-evolving 

domain. 

3.5.2 Maturing Focus: From Broad Ethics to Measurable Fairness 

The conceptual structure analysis reveals a crucial evolution in the academic debate: a strategic shift from macro-level, 

abstract concepts to micro-level, actionable objectives. The early focus (2021–2023) on broad concepts like Responsible 

AI and general AI Regulation has, by 2024–2025, coalesced into the specific themes of Algorithmic Bias and AI Fairness. 

This finding suggests that the field is entering a phase of maturity where researchers are moving beyond identifying 

ethical problems (Bærøe et al., 2022) toward developing concrete, measurable interventions (Pooja & Tarannum, 2025). 

This convergence aligns with global regulatory efforts, such as the EU AI Act, which mandates specific fairness metrics 

and risk assessments (Hohmann & Kollár, 2025), effectively translating moral philosophy into engineering requirements. 

The positioning of ALGORITHMIC ETHICS & TECHNOLOGY as the Motor Theme confirms that the interaction 

between ethical principles and their technical implementation is the primary driving force of contemporary research. 

3.5.3 Geopolitical Dynamics and the Fragmentation of Collaboration 

The social structure analysis offers critical insight into the geopolitical landscape of AI research. The dominance of the 

United States and China as the leading productive nations reflects their status as global leaders in AI development and 

deployment. This finding is consistent with literature that emphasizes the concentration of AI power in a few global hubs 

(Vásquez et al., 2026). Crucially, the US is identified not only as a producer but as the central collaboration hub, 

suggesting that American institutions play a disproportionate role in setting the global research agenda and connecting 

diverse research teams. This raises questions about the universality of ethical frameworks developed primarily in these 

contexts (Dutta et al., 2022). Furthermore, the fragmentation of the co-authorship network, characterized by small, 

isolated clusters, is a typical feature of an emergent, highly interdisciplinary field where expertise from different domains 

(e.g., law and engineering) has yet to fully integrate into large, stable, cross-disciplinary research consortia. 

3.5.4 Interpretation of the Intellectual Foundation 
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The Intellectual Structure, once fully interpreted through Co-Citation Analysis, is expected to reveal the theoretical 

"schools of thought" that provide the foundation for the conceptual findings (Torres Castro & Pineda-Báez, 2023). The 

emergence of specific clusters will likely distinguish between three main theoretical pillars: (1) The Computer Science 

Pillar (focused on bias mitigation techniques, debiasing algorithms, and fairness metrics), (2) The Legal and Policy Pillar 

(focused on regulatory models, compliance, and the application of non-discrimination law to algorithms), and (3) The 

Critical/Societal Pillar (focused on power, surveillance capitalism, and the social construction of bias - e.g., Zuboff, 2019; 

Crawford, 2021). The interrelationship between these clusters will explain how disparate theoretical traditions are 

currently being synthesized to address the complex problem of algorithmic bias. 

4. CONCLUSION 

This bibliometric analysis provides a quantitative map of the rapidly emerging academic landscape surrounding AI 

Governance and Algorithmic Bias from 2021–2025. The study confirms that the field is characterized by explosive, near-

exponential growth (217.02% CAGR), reflecting the urgent global concern over the ethical deployment of AI. 

Conceptually, the research focus has evolved and matured, shifting from broad, foundational principles of Responsible 

AI to the specific, actionable challenge of achieving Algorithmic Bias mitigation and AI Fairness. This shift, highlighted 

by the concentration of ALGORITHMIC ETHICS & TECHNOLOGY as the primary Motor Theme, indicates that the 

academic community is transitioning from ethical theorizing to practical, technical, and regulatory solution development. 

Geopolitically, the debate is heavily concentrated, with the United States and China dominating productivity, and the US 

serving as the primary collaboration hub, suggesting a strong centralization of influence in setting the global research 

agenda. Ultimately, this study successfully delineated the structural dynamics of this interdisciplinary field, highlighting 

its fragmentation in terms of collaboration and its rapid convergence on the core issue of fairness. Despite the robust 

methodology employed, this study is subject to several limitations: The exclusive use of the Scopus database, while 

comprehensive, may introduce a disciplinary bias, potentially underrepresenting literature from non-indexed sources such 

as niche law reviews or preprint servers. A multi-database approach could enhance data breadth. The conceptual analysis 

heavily relies on Author Keywords (DE). In a highly interdisciplinary field, inconsistency in keyword usage among 

authors from different domains (e.g., computer science vs. law) may lead to a loss of fine-grained thematic detail. The 

interpretation of the Intellectual Structure remains incomplete without the specific clusters from the Co-Citation Analysis. 

The current findings, therefore, only offer a partial view of the field’s foundational theoretical pillars. Based on the 

findings and limitations of this study, the following avenues for future research are suggested: Cross-Database Validation: 

Future bibliometric studies should integrate data from other major databases (e.g., Web of Science, Dimensions) to 

validate the current growth trends and productivity patterns, thereby offering a more comprehensive and robust dataset. 

A deeper, qualitative content analysis of the documents within the identified Motor Themes (ALGORITHMIC ETHICS 

& TECHNOLOGY) and Niche Themes (HUMAN & ALGORITHMIC BIAS) is necessary to understand the specific 

technical and legal mechanisms being proposed for bias mitigation. A dedicated study focusing solely on the Co-Citation 

Analysis is required to fully delineate the theoretical schools of thought and assess the synthesis or friction between 

critical theory, computer science, and legal frameworks. Research should analyze how the policy and ethical frameworks 

developed by the dominant producing nations (US, China) are being adopted, adapted, or resisted in other regions, 

particularly in the Global South, to understand the global equity of AI governance. 
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