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Abstract 
 

Future civilizations are increasingly challenged by the impact of modern technological change. The various influences of 

artificial intelligence technology provide benefits and prospects to human life, products and the environment. This study 

aims to investigate the research trends through bibliometric analysis can determine the mapping of data from the Scopus 

database with the keywords “artificial intelligence” and “innovation”. A total of 175 documents were obtained after 

screening from 2015 to 2025; the data were analyzed and visualized using vosviewer and bibliometrix R-package to generate 

the thematic maps and collaboration networks. The largest number of publications are from technological forecasting and 

social change on the topic of artificial intelligence and innovation with quartile 1 (Q1). Based on the results and discussion, 

the findings of the article data on the keyword artificial intelligence work on 5 large clusters, namely responsible innovation, 

sustainability, green innovation, business model innovation and machine learning. The visualization of keyword co-

occurrence found that the specific keywords innovation is still less related to digital transformation, implementation, 

business model innovation, journalism, medical imaging, learning, sustainable development, and green technology 

innovation. From this data it can also be observed that green innovation, digital innovation, computer science, product 

innovation, ecosystem innovation, ethics, responsible innovation have a long distance with the theme of AI and innovation 

research. This provides opportunities for future research on this topic by researchers. This fact shows that AI has a great 

impact on the environment of technological revolution and innovation without marginalizing the well-being of human life 

through the quality and challenges of education. 

 

Keywords: - Artificial intelligence, innovation, vosviewer, bibliometrix R-package, visualization  
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1. Introduction 

The future of human civilization is increasingly 

challenged by the increasing reliance on technology and 

artificial intelligence (AI) (Belhadi et al., 2024) which are 

now pervasive and shaping various replacements of human 

life (Haefner et al., 2021). The key to the industrial 

revolution and artificial intelligence has changed social 

policies, economic sectors, investment firms, jobs and the 

valuation of existing markets in evolving in line with 

product innovation towards modernization (Babina et al., 

2024). The main emphasis of artificial intelligence is its 

performance ability to process advanced information 

(Belhadi et al., 2024) and even provide the expected level 

of accuracy and potentially explore the development of 

advanced AI, deep learning algorithms (Pinto-Coelho, 

2023). Interestingly, attention is now increasingly focused 

on the theoretical implications of design and innovation 

that algorithms are significantly performing (Verganti et 

al., 2020). Algorithms recognize complex patterns and can 

be developed in networks to handle other tasks with ease 
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without being seen by the human eye (Pinto-Coelho, 

2023). Importantly, the development of research and 

development knowledge will reduce costs, save time, 

strengthen the market and help the sustainability of green 

development with high-tech innovation (Mariani et al., 

2023). This is in line with the United Nations and other 

organizations supporting the concept of sustainable 

development as a framework for achieving economic, 

environmental and social balance (Mhlanga, 2021).  

AI-based innovation will influence sustainable 

development more competitively by making quality 

education to meet adaptive learning, personalized in 

science and technology (Nahar, 2024). Through integrating 

AI innovations in medicine, especially radiology imaging, 

tomography, diagnostic communication, is becoming an 

important role in human healthcare (Pesapane et al., 2018). 

Thus, integrating AI in management will also help manage 

organizations while solving problems by rationalizing the 

creativity of the innovation process as a uniform decision-

making method (Pietronudo et al., 2022). In context 

organization, firms are investing in new innovations in the 

field of artificial intelligence in recent times (Babina et al., 

2024). The concern is that firms are realigning their 

organizations by replacing employees with immediate 

management innovation to the adoption of artificial 

intelligence technologies (Haefner et al., 2021).  

Developments have occurred indicating that Artificial 

Intelligence is expected to have a major impact on the 

adoption of technology in various applications of 

systematic identification, detection, inspection and 

predictability of its results (Pinto-Coelho, 2023). Given the 

aforementioned, there is still much exploration of the 

theme of artificial intelligence and innovation that will 

emerge from researchers from the perspective of studies 

across various new fields soon (Guan et al., 2020). In 

addition to comprehensively investigating the AI theme, it 

is important to know the patterns research trends, 

development directions and novelty values of new fields 

that have the potential to develop in line with the evolution 

of knowledge (Islam & Guangwei, 2025). The analysis of 

this study will have basis for planning curriculum 

development, knowledge dissemination, expertise, 

competency (Dehen et al., 2026). For that reason, AI 

practitioners and education practitioners need to be 

prepared from a new strategic perspective to provide AI to 

the public through education so that they are prepared for 

the increasingly rapid and critical socio-technical future of 

human job automation (Hautala & Ahlqvist, 2024 & 

Glushkova et al., 2025). 

Therefore, this study aim is to address a clear research 

direction, insufficient critical consideration of risk, 

challenges and shorter period reviews about this topic 

artificial intelligence and innovation through bibliometric 

analysis. Among the reputable database sources are Scopus 

and web of science which are often used in bibliometric 

analysis by researchers (Zahra & Ramadhani, 2025 & Jiang 

et al., 2024). Scopus is the most comprehensive academic 

database and is recognized as having a competitive number 

of scholarly articles and research papers (Akhmad et al., 

2025).  

To answer the bibliometric research question is to use 

the biblioshiny R package which can extract data on co-

words, keywords, and thematic evolution mapping 

(Monadi & Lakrarsi, 2026). Meanwhile Vosviewer 

software is used to see the visualization cluster, 

visualization overlay, publication trends, keyword co-

occurrence analysis and collaboration networks of the 

metadata (Afzaal et al., 2024). There are six research 

questions for this study; 1) what is the trend in the number 

of publications from 2015-2025? 2) Which are most 

sources published about this topic? 3) Who are the most 

influential authors in this topic? 4) How are the co-

occurrence keyword analysis visualization and networks 

for this topic? 5) How does visualization overlay for this 

topic? and 6) What is the development of thematic map 

author’s keywords direction? 

2. Methodology 

This research is based on bibliometric analysis of 

bibliographic material as quantitative data methodology 

this study (Zupic & Čater, 2015 & Misbah et al., 2025). A 

metadata search was conducted using the Scopus database 

with the keywords “artificial intelligence” and 

“innovation” on 30 January 2026, produced 200 

documents. Data extracted from Scopus will be filtered and 

aligned to ensure metadata consistency. Document are 

reduced through filtering limitations based on open access, 

data year: 2015-2025, document type: articles and 

conference papers, publication stage: final, and language: 

English. From the filtering, a total of 175 were found, 96% 

of which were articles and 4% were conference papers. The 

following documents were analysed using vosviewer and 

bibliometrix R-package software. The procedure of the 

data collection methodology flowchart as shown in Fig. 1. 

3. Result and Discussion 

The number of publications article research on artificial 

intelligence and innovation from years 2015 to 2025 is 

shown in Fig. 2. The data demonstrates a steady trajectory 

in publications, culminating in a dramatic peak in 2024. 

This signifies a maturing interest in the AI-Innovation 

nexus and reflects the rapid global adoption of generative 

technologies as a primary research focus (Afzaal et al., 

2024). 
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Fig. 1: Flowchart of data collection on the topic artificial intelligence and innovation

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 2: Number of publication articles on the topic 

artificial intelligence and innovation  

Fig. 3 shows that the largest number of publications is 

from technological forecasting and social change on the 

topic of artificial intelligence and innovation with quartile 

1 (Q1), while most publishers are Elsevier, springer nature 

link and Wiley online library. This publisher was 

established in 1969 and 2019 marks its 50th anniversary as 

an international journal in the field of technology and 

futures studies (Mas-Tur et al., 2021). Among the 

researchers in the topic of artificial intelligence and 

innovation have been published in technological 

forecasting and social change such as (Haefner et al., 

2021), stated that firm management explores the 

organizational implications of firms that have been 

innovating based on AI due to the rapid development of 

machine learning-based systems technology. Then (Liu et 

al., 2020), concluded that the findings of the data analysis 

of the Al model mechanism will influence technological 

innovation by accelerating knowledge, talent investment 

and learning capability spillovers in the manufacturing 

sector. Whereas currently, much of the research and 

development on artificial intelligence focuses on new 

markets and new operations that are unrelated to existing 

product activities (Johnson et al., 2022). Technology-

related firms and corporate management are rapidly 

redesigning their innovation processes due to the rapid 

development of information systems and AI technology 

(Bahoo et al., 2023). AI has the potential and capability to 

drive business model innovation for manufacturing 

industries by empowering digital transformation processes 

(Sjödin et al., 2023). 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Fig. 3: Top 10 resources article publishing regarding artificial 

intelligence and innovation 
 

Nearly of the articles published by the publisher 

technological Forecasting and Social Change are Scopus 

indexed articles (Savin, 2023) and the following are the top 

ten authors with the most cited articles with Q1 quartile in 

Table 1. The data from Table 1 shows the top ten authors 

who have been cited as reference sources for international 

articles with quartile 1 (Q1), along with their research 

findings in the field of artificial intelligence and innovation 

research trend. Fig. 4 is a list of visualization colour shapes 

and their illustrating networks relationship between 

keywords on the topic artificial intelligence and innovation 

using vosviewer software. 
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Table 1: Top 10 author researchers from topic artificial intelligence and innovation 
 

Authors Cited/Quartile/SJR Findings 

(Haefner et al., 2021) 708/Q1 
Produce a framework for how AI will replace humans at work and explain the key issues for 
a fully implemented digital transformation of firms through innovation 

(Verganti et al., 2020) 611/Q1 
AI innovative technologies can solve problems because they use human-centered solutions 
and focus on design for each person in more detail 

(Liu et al., 2020) 513/Q1 
The results of the study show that R&D investment intensity, FDI, firm ownership, product 

imitation, AI innovation will promote technological change 

(Belhadi et al., 2024) 467/Q1 
Empirical evidence is generated for sustainable Supply Chain performance from the benefits 

of using AI innovations across multiple aspects of the investigation 

(Babina et al., 2024) 439/Q1 
The study found that the use of AI and information technology from 1980 to 1990 increased 
economic productivity, especially in the marketing sector. 

(Mariani et al., 2023) 382/Q1 
This study identifies economic, technological, social, and AI adoption factors in firms that 

provide competitive advantage to organizational structures 

(Bouschery et al., 

2023) 
326/Q1 

This study identifies the technological limitations and the impact of AI on New Product 

Development practices during the process of using language models in the innovation field 

(Sjödin et al., 2023) 236/Q1 
AI has the potential and capability to drive business model innovation for manufacturing 

industries by empowering digital transformation processes 

(Bahoo et al., 2023) 234/Q1 
Technology-related firms and corporate management are rapidly redesigning their innovation 

processes due to the rapid development of information systems and AI technology 

(Johnson et al., 2022) 222/Q1 
The results of this study show that the development of AI technology is focused on research 

and development of new areas, especially the operational areas of firms and new markets. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  (a)                                                                                                                   (b) 

Fig. 4: Co-occurrence analysis keyword visualization and networks on artificial intelligence and innovation specific to (a) artificial 

intelligence and (b) innovation 

Using co-occurrence networks relationship between 
keywords analysis, research trend development (Jiang et 
al., 2024) and the number of publications of 60 keywords 
that reached the threshold. Fig. 4(a) shows five clusters 
visualization and networks formed by red, green, blue, 
yellow and purple. Fig. 4(b) shows that the specific 
keywords innovation is still less related to digital 
transformation, implementation, business model 
innovation, journalism, medical imaging, learning, 
sustainable development, and green technology 
innovation. From this data it can also be observed that 
green innovation, digital innovation, computer science, 
product innovation, ecosystem innovation, ethics, 
responsible innovation have a long distance (weak 
relationship) with the theme of AI and innovation research. 
This means that the topic is under-discussed or under-

researched and it provides opportunities for future research 
on this topic by researchers. 

Each colour cluster shows with the top ten keywords 

items listed in Table 2. In cluster one discusses, the 

findings that AI-based Innovation Ecosystem can 

continuously improve sustainable development, 

knowledge, accelerate the innovation process (Rammer et 

al., 2022 & Nahar, 2024) and strengthen the elements of 

value creation in the long term (Liu et al., 2020; Barile et 

al., 2025). In terms of responsible innovation, it must be 

built as a framework that integrates ethical considerations 

into the innovation process. The framework aligns as a 

normative governance mechanism and risk mitigation for 

managers, ensuring that the use of AI is in line with 

regulatory requirements and stakeholders (Buhmann & 
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Fieseler, 2021). However, in terms of ethics, the use of AI 

technology must be responsible and not misuse AI 

technology for personal gain and to cause problems for 

society (González-Esteban & Calvo, 2022). In addition, 

digital transformation through online retail and consumer 

services has created ethical anxiety for digital workers, 

which in turn impacts societal values on organizational 

operations (Wang & Zhang, 2025a).  

Another important is the social transformation from the 

source of information technology innovation in the form of 

digital news is a new challenge (Savin, 2023). There is 

therefore an urgent need to systematically apply the 

principles of filtering through an AI-adapted digital 

framework so that the AI community remains moral 

integrity, ethically especially regarding its societal impact 

(Mura & Stehlíková, 2025). In cluster two discusses, 

sustainability research aims to improve efficiency and 

support Environmental, Social, and Governance objectives 

that contribute to environmental and social performance 

(Wang & Zhang, 2025a). Industry 4.0 is now a reality, 

driving towards integrating modern technology and 

innovation (Mhlanga, 2021). Starting in 2023, the use of 

artificial intelligence (genAI) ChatGPT will increase 

significantly, this development is important for users to 

have competent literacy in education and professions 

(Dehen et al., 2026). Artificial intelligence is an important 

component in the transformation of industrial management 

that enables autonomous self-monitoring, interpretation, 

diagnosis (Ahmed et al., 2022) and analysis using smart 

machines in performing these tasks (Haefner et al., 2021). 

Interestingly in terms of organizational management, 

individual creativity is now increasing with the use of 

ChatGPT for decision making (Emett et al., 2026) and 

problem solving (Cimino et al., 2025).  

Table 2: Analysis of keywords for topic artificial intelligence and innovation 
 

No Cluster Number of items Keywords 

1 Red 17 

Responsible innovation, Automation, Innovation ecosystem, Sustainable development, 

Ethics, Ai governance, social transformation, Virtual reality, Learning, bibliometric 
analysis, rri, learning, r&d, robotic, technology, 

2 Green 16 

Ai Innovation, Sustainability, Technology adoption, Industry 4.0, Management, 

Manufacturing firm, Generative AI, Chatgpt, Digital transformation, big data, Smart 
cities, green product innovation, toe framework, 

3 Blue 10 

Artificial intelligence, green innovation, Spatial spillover effect, Computer science, Nano 

technology, Digital innovation, Innovation performance, product innovation, business 

model innovation, ecosystem, 

4 Yellow 9 
Business model innovation, Emerging technology, Healthcare, Review, Case study, 

journalism, Implementation, Service innovation, medical imaging, 

5 Purple 8 
Machine learning, Deep learning, Neural network, Personalized medicine, Digital health, 
Radiology, Disruptive innovation, Patent analysis data, disruptive innovation, 

In cluster three discusses, green innovation is directly 

proportional to technology and AI performance. This green 

innovation emphasizes the potential of AI to benefit 

design, environmentally friendly processes and reflects a 

firm’s ability to adapt to environmental challenges and 

market demands (Mariani et al., 2023). Among the 

important thrusts of Artificial Intelligence in digital 

innovation management is the need to apply critical 

existing products and services to better structure the 

product market environment (Johnson et al., 2022). 

Furthermore, green knowledge is a link between marketing 

efforts, sustainable development and products under 

development processes (Babina et al., 2024 & Rahman et 

al. 2025). The relationship between artificial intelligence 

and BMI results in the creation and capture of value 

revenue streams, reallocate resources, operational 

processes and build new capabilities in organizational 

strategy (Zare & Persaud, 2025).  

In cluster four discusses, firms need to re-engineer new 

models of management processes so that AI technology 

can shape the business model initiated by emerging 

technologies to transform the global competitive landscape 

(Mhlanga, 2021). It also needs to align AI across business 

models’ innovation to potentially succeed with 

organization challenges (Babina et al., 2024 & Lee et al., 

2019). In the medical field, AI can provide optimal 

advantages such as high efficiency in oncology therapy and 

improved image quality. In addition, it can reduce medical 

costs through reduced radiation doses due to the use of 

scanners that are utilization (Pesapane et al., 2018). 

In cluster five discusses, AI relies on machine learning 

because the system's ability to generate analytical models 

to solve specific tasks depends on the data it is given (Zupic 

& Čater, 2015). However, for the application of deep 

learning models with data analysis, it can outperform 

machine learning if the task is complex and unstructured 

data (Verganti et al., 2020). From a management 

perspective, machine learning will provide the ability to 

advance basic analytics to advanced models, but there are 

concerns about managing large data and infrastructure that 

require efficient technical solutions (Paramesha et al., 

2024).  

Fig. 5(a) shows that research on artificial intelligence 

innovation in the previous two years is linked to green 

innovation, generative ai, digital transformation, business 

model innovation, personalized medicine, and ChatGPT. 

However, Fig. 5(b) shows many circles or keywords are 

still not directly related to artificial intelligence, such as 

radiology, deep learning, innovation performance, nano 

technology, bibliometric analysis, ai innovation, green 

product innovation, personalized medicine, innovation 

ecosystem, responsible innovation, ethics and green 

technology innovation in this research trend. Therefore, 

this study provides a bright opportunity for future 
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researchers to carry out further studies. This finding is also 

important to maximizing the potential of generative AI in 

innovation management as integration strategies will lead 

to better decision-making (Cimino et al., 2025) and this is 

also an opportunity for future researchers (Emett et al., 

2026).

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  (a)                                                                                                                   (b) 

Fig. 5: Visualization overlay on the topic artificial intelligence and innovation specific to a) artificial intelligence and b) innovation

Several studies have looked at AI mechanisms that 

should influence innovation from four angles: creation, 

knowledge, learning, Al promotion (Liu el al., 2020). In 

general outline Innovation approaches in learning sector 

emphasize the need to train educators to implement 

effective moving to achieve AI technology understanding 

(Belhadi et al., 2024). Following this, innovation requires 

educators to use interdisciplinary learning styles while 

promoting skills to address new knowledge (Guan et al., 

2020) and intersection of education with technology 

(Afzaal et al., 2024). Besides, flexible configuration is 

necessary to reproduce human behavior with cognitive, 

social and emotional intelligence (Johnson et al., 2022). 

Recent research has shown that green innovation is 

increasingly recognized as a critical strategy for playing a 

role in sustainable performance in AI-based businesses 

(Rahman et al., 2025).  

Initially, environmentally based, digital-based and green 

approaches are relevant to the real world to achieve AI 

(Mhlanga, 2021). Significantly green environmental 

provides opportunities for governance to develop emerging 

technology, industry 4.0 (Wu et al., 2025) and governance 

performance in analytical skills (Emett et al., 2026). A 

digital fluency approach can also realize the SDGs in 

utilizing free digital platforms (Nahar, 2024). Many 

researchers have suggested that green and digital 

approaches involve integrating different subjects and 

encourage technological adoption (Hashim et al., 2022). At 

the same time, no organization is exempt from the impact 

of digital transformation, which will change the business 

structure in terms of the external environment, internal 

environment, implementation strategy, control, evaluation, 

feedback systems and learning environment (Rêgo et al., 

2022). With recommendation from all the above 

researchers to applying this approach can create a learning 

environment that produces a better understanding of the 

future life world. Seeing the direction of development 

based on the author’s keywords (Akhmad et al., 2025) as 

thematic map shown in Fig. 6.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 6: Thematic map author’s keywords on the topic artificial 

intelligence and innovation 

This is the last point of discussion, based on the 

development thematic map author’s keywords in Fig. 6, the 

mapping from artificial intelligence, innovation, green 

innovation, business model innovation, innovation 

process, innovation management and generative artificial 

intelligence is on the motor themes, showing that these 

topics are of high interest, importance in research trend 

(Wu et al., 2025) and are growing rapidly (Emett et al., 

2026). Artificial intelligence innovation management 

explores the effects on users in terms of behavior to 

increase interactivity with AI (Glushkova et al., 2025). 

Many researchers are now focused on exploring variables 
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to improve generative artificial intelligence skills literacy 

and integration in education (Dehen et al., 2026). 

Currently, research in generative AI integration has 

highlighted the potential impact of human-AI collaboration 

to reduce bias issues and integration challenges towards 

complementing high-performing and innovative AI 

capabilities with human judgment (Zhang et al., 2025).  

The theme explains artificial intelligence and green 

innovation as an indication that the topic is progressing and 

provides opportunities for researchers to expand their 

studies (Wang & Zhang, 2025b). Meanwhile, the topics of 

big data, digital transformation, sustainability, responsible 

innovation must be studied extensively, especially in the 

framework of organizational (Hashim et al., 2022) and 

compulsory in strategy management (Rêgo et al., 2022). 

Meanwhile, for the keyword healthcare, review, 

implementation is at the crossroads of axes as a transition 

towards innovations into more integrated systems, such as 

AI healthcare technology to improve health systems (Apell 

& Eriksson, 2023). 

4. Conclusion 

This paper aims to explore the development of artificial 

intelligence technology approaches in line with the 

increasingly urgent technological landscape that requires 

evidence and empirical data. The results of this research 

show that the publisher of technological forecasting and 

social change is the largest in terms of article publication. 

The visualization of keyword co-occurrence found that the 

specific keywords innovation is still less related to digital 

transformation, implementation, business model 

innovation, journalism, medical imaging, learning, 

sustainable development, and green technology 

innovation. From this data it can also be observed that 

green innovation, digital innovation, computer science, 

product innovation, ecosystem innovation, ethics, 

responsible innovation have a long distance with the theme 

of AI and innovation research. This means that the topic is 

under-discussed or under-researched and it provides 

opportunities for future research on this topic by 

researchers. Meanwhile, result from visualization overlay 

shows many circles or keywords are still not directly 

related to artificial intelligence, such as radiology, deep 

learning, innovation performance, nano technology, 

bibliometric analysis, ai innovation, green product 

innovation, personalized medicine, innovation ecosystem, 

responsible innovation, ethics and green technology 

innovation show the direction of the study. This fact shows 

that artificial intelligence has a great impact on the 

environment of technological revolution and innovation 

without marginalizing the well-being of human life 

through the quality and challenges of education. 

Author Contributions: The study was conducted 

successfully with contributions from all authors. 

Conflicts of Interest: The authors declare no conflict of 

interest. 

References 

Afzaal, M., Shanshan, X., Yan, D., & Younas, M. (2024). 

Mapping artificial intelligence integration in education: 

a decade of innovation and impact (2013-2023)-a 

bibliometric analysis. IEEE Access.  

https://doi.org/10.1109/ACCESS.2024.3443313. 

Ahmed, I., Jeon, G., & Piccialli, F. (2022). From artificial 

intelligence to explainable artificial intelligence in 

industry 4.0: a survey on what, how, and where. IEEE 

transactions on industrial informatics, 18(8), 5031-

5042.  

https://doi.org/10.1109/TII.2022.3146552. 

Akhmad, N., Maulidin, M., & Zainuddin, F. (2025). 

Mapping the global landscape of mental toughness 

research: Trends, contributions, and key themes (2014-

2024). Jurnal SPORTIF: Jurnal Penelitian 

Pembelajaran, 11(1), 99-120.  

https://doi.org/10.29407/js_unpgri.v11i1.24799. 

Al-Busaidi, A. S., Raman, R., Hughes, L., Albashrawi, M. 

A., Malik, T., Dwivedi, Y. K., ... & Walton, P. (2024). 

Redefining boundaries in innovation and knowledge 

domains: Investigating the impact of generative 

artificial intelligence on copyright and intellectual 

property rights. Journal of Innovation & 

Knowledge, 9(4), 100630.  

https://doi.org/10.1016/j.jik.2024.100630. 

Apell, P., & Eriksson, H. (2023). Artificial intelligence 

(AI) healthcare technology innovations: the current 

state and challenges from a life science industry 

perspective. Technology Analysis & Strategic 

Management, 35(2), 179-193.  

https://doi.org/10.1080/09537325.2021.1971188. 

Babina, T., Fedyk, A., He, A., & Hodson, J. (2024). 

Artificial intelligence, firm growth, and product 

innovation. Journal of Financial Economics, 151, 

103745. 

https://doi.org/10.1016/j.jfineco.2023.103745. 

Bahoo, S., Cucculelli, M., & Qamar, D. (2023). Artificial 

intelligence and corporate innovation: A review and 

research agenda. Technological Forecasting and 

Social Change, 188, 122264.  

https://doi.org/10.1016/j.techfore.2022.122264. 

Barile, D., Secundo, G., & Del Vecchio, P. (2025). An 

artificial intelligence-based innovation ecosystem 

enabling open innovation and sustainable growth: 

evidence from a case study. Innovation, 1-23. 

https://doi.org/10.1080/14479338.2025.2514468. 

Belhadi, A., Mani, V., Kamble, S. S., Khan, S. A. R., & 

Verma, S. (2024). Artificial intelligence-driven 

innovation for enhancing supply chain resilience and 

performance under the effect of supply chain 

dynamism: an empirical investigation. Annals of 

operations research, 333(2), 627-652.  

https://doi.org/10.1007/s10479-021-03956-x. 



73 

 

 

Johan et al. / Borneo Engineering & Advanced Multidisciplinary International Journal 

Bouschery, S. G., Blazevic, V., & Piller, F. T. (2023). 

Augmenting human innovation teams with artificial 

intelligence: Exploring transformer‐based language 

models. Journal of product innovation 

management, 40(2), 139-153.  

https://doi.org/10.1111/jpim.12656. 

Buhmann, A., & Fieseler, C. (2021). Towards a 

deliberative framework for responsible innovation in 

artificial intelligence. Technology in Society, 64, 

101475. 

https://doi.org/10.1016/j.techsoc.2020.101475. 

Cimino, A., Felicetti, A. M., Corvello, V., Ndou, V., & 

Longo, F. (2025). Generative artificial intelligence (AI) 

tools in innovation management: a study on the 

appropriation of ChatGPT by innovation 

managers. Management Decision, 63(10), 3431-3453. 

https://doi.org/10.1108/MD-10-2023-1968. 

Dehen, M., Harari, R., & Aharony, N. (2026). Teachers’ 

artificial intelligence (AI) literacy: an exploratory 

study. Smart Learning Environments, 13(1), 7. 

https://doi.org/10.1186/s40561-026-00433-5. 

Emett, S., Eulerich, M., Pikoos, J., & Wood, D. A. (2026). 

The development of a generative artificial intelligence 

(AI) governance framework. Accounting Horizons, 1-

16.  

https://doi.org/10.2308/HORIZONS-2025-056. 

Glushkova, T., Staribratov, I. (2025). Artificial 

Intelligence and Robotics in School Education: 

Analysis of Implementation of AI and Robotics in 

Bulgarian Education. In: Papadakis, S., Lampropoulos, 

G. (eds) Social Robots and Artificial Intelligence in 

Education. Digital Education and Learning. Palgrave 

Macmillan, Cham.  

https://doi.org/10.1007/978-3-032-03977-4_5. 

González-Esteban, E., & Calvo, P. (2022). Ethically 

governing artificial intelligence in the field of scientific 

research and innovation. Heliyon, 8, e08946. 

https://doi.org/10.1016/j.heliyon.2022.e08946. 

Guan, C., Mou, J., & Jiang, Z. (2020). Artificial 

intelligence innovation in education: A twenty-year 

data-driven historical analysis. International Journal of 

Innovation Studies, 4(4), 134-147.  

https://doi.org/10.1016/j.ijis.2020.09.001. 

Haefner, N., Wincent, J., Parida, V., & Gassmann, O. 

(2021). Artificial intelligence and innovation 

management: A review, framework, and research 

agenda✰. Technological Forecasting and Social 

Change, 162, 120392.  

https://doi.org/10.1016/j.techfore.2020.120392. 

Hashim, M. A. M., Tlemsani, I., & Duncan Matthews, R. 

(2022). A sustainable university: Digital 

transformation and beyond. Education and Information 

Technologies, 27(7), 8961-8996.  

https://doi.org/10.1007/s10639-022-10968-y. 

Hautala, J., & Ahlqvist, T. (2024). Integrating futures 

imaginaries, expectations and anticipatory practices: 

practitioners of artificial intelligence between now and 

future. Technology Analysis & Strategic 

Management, 36(9), 2100-2112.  

https://doi.org/10.1080/09537325.2022.2130041. 

Islam, M. N., & Guangwei, H. (2025). Trends and Patterns 

of Artificial Intelligence Research in Libraries: A 

Bibliometric Analysis. SAGE Open, 15(2), 

21582440251327528. 

https://doi.org/10.1177/21582440251327528. 

Jiang, B., Hong, N., Zhao, F., & Dong, F. (2024). 

Visualization and analysis of mapping knowledge 

domains for optic neuritis: bibliometric research from 

2013 to 2022. International Ophthalmology, 44(1), 57. 

https://doi.org/10.1007/s10792-024-02948-7. 

Johnson, P. C., Laurell, C., Ots, M., & Sandström, C. 

(2022). Digital innovation and the effects of artificial 

intelligence on firms’ research and development–

automation or augmentation, exploration or 

exploitation? Technological Forecasting and Social 

Change, 179, 121636.  

https://doi.org/10.1016/j.techfore.2022.121636. 

Lee, J., Suh, T., Roy, D., & Baucus, M. (2019). Emerging 

technology and business model innovation: the case of 

artificial intelligence. Journal of Open Innovation: 

Technology, Market, and Complexity, 5(3), 44. 

https://doi.org/10.3390/joitmc5030044. 

Liu, J., Chang, H., Forrest, J. Y. L., & Yang, B. (2020). 

Influence of artificial intelligence on technological 

innovation: Evidence from the panel data of china's 

manufacturing sectors. Technological Forecasting and 

Social Change, 158, 120142.  

https://doi.org/10.1016/j.techfore.2020.120142. 

Mariani, M. M., Machado, I., Magrelli, V., & Dwivedi, Y. 

K. (2023). Artificial intelligence in innovation 

research: A systematic review, conceptual framework, 

and future research directions. Technovation, 122, 

102623. 

https://doi.org/10.1016/j.technovation.2022.102623. 

Mas-Tur, A., Roig-Tierno, N., Sarin, S., Haon, C., Sego, 

T., Belkhouja, M., ... & Merigó, J. M. (2021). Co-

citation, bibliographic coupling and leading authors, 

institutions and countries in the 50 years of 

Technological Forecasting and Social 

Change. Technological Forecasting and Social 

Change, 165, 120487.  

https://doi.org/10.1016/j.techfore.2020.120487. 

Mhlanga, D. (2021). Artificial intelligence in industry 4.0, 

and its impact on poverty, innovation, infrastructure 

development, and sustainable development goals: 

Lessons from emerging economies? 

Sustainability, 13(11), 5788.  

https://doi.org/10.3390/su13115788. 



74 

 

 

Johan et al. / Borneo Engineering & Advanced Multidisciplinary International Journal 

Misbah, M., Hamidah, I., Sriyati, S., & Samsudin, A. 

(2025, July). Research trend on problem-solving skills 

in science education through bibliometric analysis 

(2018-2023*). In AIP Conference Proceedings (Vol. 

3206, No. 1, p. 080005). AIP Publishing LLC. 

https://doi.org/10.1063/5.0260160. 

Monadi, I., & Lakrarsi, A. (2026). Mapping Research 

Trends in Risk Management and Governance: A 

Bibliometric Analysis Using 

Biblioshiny. International Journal of Accounting 

Finance Auditing Management and Economics, 7(3), 

178-199. 

Mura, L., & Stehlíková, B. (2025). The ethics of artificial 

intelligence: Safeguarding human dignity, social 

justice and environmental stability in the age of AI. 

Equilibrium. Quarterly Journal of Economics and 

Economic Policy, 20(2), 479-507.  

https://doi.org/10.24136/eq.3743. 

Nahar, S. (2024). Modeling the effects of artificial 

intelligence (AI)-based innovation on sustainable 

development goals (SDGs): Applying a system 

dynamics perspective in a cross-country 

setting. Technological Forecasting and Social 

Change, 201, 123203.  

https://doi.org/10.1016/j.techfore.2023.123203. 

Paramesha, M., Rane, N., & Rane, J. (2024). Big data 

analytics, artificial intelligence, machine learning, 

internet of things, and blockchain for enhanced 

business intelligence. Artificial Intelligence, Machine 

Learning, Internet of Things, and Blockchain for 

Enhanced Business Intelligence (June 6, 2024). 

https://dx.doi.org/10.2139/ssrn.4855856. 

Pesapane, F., Codari, M., & Sardanelli, F. (2018). 

Artificial intelligence in medical imaging: threat or 

opportunity? Radiologists again at the forefront of 

innovation in medicine. European radiology 

experimental, 2(1), 35.  

https://doi.org/10.1186/s41747-018-0061-6. 

Pietronudo, M. C., Croidieu, G., & Schiavone, F. (2022). 

A solution looking for problems? A systematic 

literature review of the rationalizing influence of 

artificial intelligence on decision-making in innovation 

management. Technological Forecasting and Social 

Change, 182, 121828.  

https://doi.org/10.1016/j.techfore.2022.121828. 

Pinto-Coelho, L. (2023). How artificial intelligence is 

shaping medical imaging technology: a survey of 

innovations and applications. Bioengineering, 10(12), 

1435. 

https://doi.org/10.3390/bioengineering10121435. 

Rahman, S., Adeel, S., Ali, M., Bajaba, S., & Latan, H. 

(2025). Power of green capabilities and artificial 

intelligence (AI): Understanding how and when green 

innovation promotes sustainability. Business Strategy 

and the Environment.  

https://doi.org/10.1002/bse.70252. 

Rammer, C., Fernández, G. P., & Czarnitzki, D. (2022). 

Artificial intelligence and industrial innovation: 

Evidence from German firm-level data. Research 

Policy, 51(7), 104555.  

https://doi.org/10.1016/j.respol.2022.104555. 

Rêgo, B. S., Jayantilal, S., Ferreira, J. J., & Carayannis, E. 

G. (2022). Digital transformation and strategic 

management: A systematic review of the 

literature. Journal of the Knowledge Economy, 13(4), 

3195-3222.  

https://doi.org/10.1007/s13132-021-00853-3. 

Savin, I. (2023). Evolution and recombination of topics in 

technological forecasting and social 

change. Technological Forecasting and Social 

Change, 194, 122723.  

https://doi.org/10.1016/j.techfore.2023.122723. 

Sjödin, D., Parida, V., & Kohtamäki, M. (2023). Artificial 

intelligence enabling circular business model 

innovation in digital servitization: Conceptualizing 

dynamic capabilities, AI capacities, business models 

and effects. Technological Forecasting and Social 

Change, 197, 122903.  

https://doi.org/10.1016/j.techfore.2023.122903. 

Verganti, R., Vendraminelli, L., & Iansiti, M. (2020). 

Innovation and design in the age of artificial 

intelligence. Journal of product innovation 

management, 37(3), 212-227.  

https://doi.org/10.1111/jpim.12523. 

Wang, S., & Zhang, H. (2025a). Artificial intelligence 

digital employees and sustainable innovation in online 

retail: the mediating role of ambidextrous green 

innovation and the moderating role of ethical 

anxiety. Journal of Retailing and Consumer 

Services, 84, 104235.  

https://doi.org/10.1016/j.jretconser.2025.104235. 

Wang, S., & Zhang, H. (2025b). Leveraging generative 

artificial intelligence for sustainable business model 

innovation in production systems. International 

Journal of Production Research, 1-26. 

https://doi.org/10.1080/00207543.2025.2485318. 

Wu, Q., Khattak, M. S., Anwar, M., & Nevries, P. (2025). 

Artificial Intelligence and Environmental, Social, and 

Governance: A Hybrid Bibliometric 

Approach. Business Strategy and the Environment. 

https://doi.org/10.1002/bse.70430. 

Zahra, T., & Ramadhani, R. L. (2025). Tinjauan Literatur 

Sistematis: Evaluasi Kualitas dan Visibilitas Artikel 

Jurnal Studi Islam Dalam Lingkup Indeksasi Jurnal 

Ilmiah Internasional Terkini. IQRA: Inquiry on 

Religion and Arts, 1(1), 31-41. 

Zare, J., & Persaud, A. (2025). Digital transformation and 

business model innovation: a bibliometric analysis of 

existing research and future perspectives. Management 



75 

 

 

Johan et al. / Borneo Engineering & Advanced Multidisciplinary International Journal 

Review Quarterly, 75(3), 1999-2032. 

https://doi.org/10.1007/s11301-024-00426-z. 

Zhang, Q., Zuo, J., & Yang, S. (2025). Research on the 

impact of generative artificial intelligence (GenAI) on 

enterprise innovation performance: a knowledge 

management perspective. Journal of Knowledge 

Management, 29(7), 2238-2257. 

https://doi.org/10.1108/JKM-10-2024-1198. 

Zupic, I., & Čater, T. (2015). Bibliometric methods in 

management and organization. Organizational 

research methods, 18(3), 429-472.  

https://doi.org/10.1177/1094428114562629.

 


