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Abstract

The objective of this work is to discuss recent advancements in design thinking research and investigate journals
indexed in Scopus from 2022 to 2023. Following the PRISMA guidelines, 15 articles which met the inclusion
criteria were identified and synthesized. The analysis identified four primary clusters: c) Subtopics such as
Innovation and Creativity, Educational uses of ICT, Interdisciplinary Studies, and Prospects for Further Research.
Notable discoveries are the use of design thinking that opens up creativity, innovation in teaching, and promotes
cross - disciplinary interaction. The work also revealed authorship and significant publications, presenting the
scholarly terrain of the field. However, due to the small number of articles in the sample, as well as the exclusion of
some bibliometric indicators, the results presented contain a rather up-to-date perspective on design thinking
research. In terms of academics, the findings can be used to indicate areas requiring further research to inform future
investigation, while for practitioners, it can be helpful in strengthening innovation and learner performance. Based
on this research, it is clear that design thinking is not a static methodology, but rather one that is constantly
developing and has great promise in changing the world for the better across many fields.

Keywords: Design Thinking, Bibliometric Analysis, Innovation, Educational Applications

Introduction

One of the fundamental approaches popular in the present-day world and embraced in business, education, and
healthcare is design thinking, which represents the human-center approach to problem-solving. Design thinking,
based on the empathic processes and the concept of iterations, encourages innovation as a result of extensive
identification of users’ needs and non-linear approaches to the issues. It has featured largely and been incorporated

in various organizational management plans towards boosting innovation ability and customer satisfaction.

Bibliometric analysis can be deemed a rather effective approach to comprehensively evaluate the state of Design
Thinking research. This paper will explore bibliometrics as a practical method of determining prominent works,
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emerging trends, and possible knowledge gaps by exploring patterns and trends in research articles. This
involvement aims to show the current state and progress of the design thinking research through the bibliometric
analysis so that scholars and practitioners can better understand its development and future progress. The aim of this
article is to document the present state of research with design thinking, to outline the main themes and the most
notable publications, and to propose further research avenues. This study is timely and valuable because apart from
outlining the current state of research on design thinking, it also captures the shifts and trends within this research
field.

The research questions guiding this study are:

1. Overall, what trends can be identified in the publication history of design thinking research over the past
decade?

2. How have the themes and topics within the field of design thinking research changed?

3. White lack Which publications and authors have been most influential in the field of design thinking?

4. What are the latest trends in the field of design thinking and what are the emerging research gaps and the

future research directions?
Literature Review

Design thinking, which is a systematic and creative process of problem solving, has become a popular and well
researched field of scholarship for the last two decades. The literature also presents a diverse range of contributions,
which highlight more its methodologies, usages and effects. This review sheds light on topics that have been
explored in prior research, defines the research gaps of the present study, and situates the present work in the
existing literature.

Key Themes and Findings from Previous Research
1. Evolution of Design Thinking

Razzouk and Shute (2012), provide a foundational perspective on design thinking, categorizing it into five distinct
sub-discourses: construction of artifacts, reflection on practice, practical problem solving, reasoning and making
sense, meaning making. These categories are an attempt to capture the breadth of design thinking as well as
variations of its approach in different contexts. They pointed out that their work is in contrast to the bolsters of
design thinking, which indicates that the method is a continuous process rather than a simplistic problem-solving
approach that involves cognition and creativity.

Similarly, Kimbell (2011), looks at the development of the concept of design thinking showing how it transformed
from the idea of a designer as the key protagonist, to a more complex idea of design thinking as a collective effort.
Kimbell rightly mentions that design thinking has shifted from being an artefact-centered discipline to a new
approach that encompass designing for user experience, business sustainability and organizational culture. This shift
in perspective highlights how design thinking is highly versatile and is only becoming more and more applicable in
the modern world because of the increasingly complex problems that need solving.

2. Methods and Approaches

The prior literature, as explored by Razzouk and Shute (2012) and Kimbell (2011), has mostly featured systematic
literature reviews (SLR) and conceptual reviews to comprehend the growth and implementation of design thinking.
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These methods offered detailed information about both the theoretical background and practical application of
design thinking. Razzouk and Shute’s study also employed cluster analysis to explore thematic patterns and
developments across literature indicating various sub-discourses of design thinking.

3. Trends and Influences

Recent research efforts have substantially expanded the foundational literature of design thinking research by
employing enhanced bibliometric and content analyses approaches. Bhandari (2023) has been instrumental in this
expansion, carefully analyzing the present research flow and citing practices. In following the proposed design
thinking research map, Bhandari identifies the most cited publications and authors, illustrating the development of
the area. This extensive bibliometric study therefore emphasizes the importance of such a technique in mapping the
evolution and dissemination of design thinking across multiple disciplines. Obi et al. (2022) examines design
thinking from a specific standpoint relevant to additive manufacturing. Using bibliometric analysis, their study seeks
to reveal patterns of research and trends in this subfield. This way not only provides fresh insights into how design
thinking has been practiced in additive manufacturing but also outlines research opportunities and developing
themes in such a niche discipline. Therefore, the contribution of Obi et al. ’s work enables a better understanding of
how design thinking principles are adopted and implemented in technical industries.

Supriyadi et al. (2023) present the real-world education contexts and thus contribute to understanding how design
thinking is utilized to tackle learning-related problems and promote effective teaching and learning practices
Supriyadi et al. ‘s bibliometric analysis identifies emerging trends and important research directions; therefore, the
study serves as an important and together, these recent studies paint a picture of the growth and potential
applications of design thinking.

Identification of Gaps and Future Research Directions

The preceding literature review, this research has identified several research gaps in the implementation of design
thinking that the present study hopes to fill.

1. Comprehensive Analysis of Recent Trends

Topmost cited authors during 2011-
2016

2011 2013 2012 2016 2014 2016 2013 2010 2012

Journal Name ™ No. of Citations

Figure 1: Topmost cited authors during 2011-2016

(Source: MS Excel)
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Previous studies have helped in explaining the history and current use of design thinking; however, it is obvious that
there is a hole that needs to be filled by current detailed analysis. Accordingly, the present study fills this research
gap by adopting the bibliometric analysis method that captures the actual research trends and citation patterns of the
2022-2023 studies. This approach serves to offer a timely perspective on the current state of the knowledge about
design thinking, to discover the new trends in the field and the works cited most of the times in the period 2011-
2016, and thus, define the profile of the most influential authors in the subject and study its evolution in detail.

2. Integration of Content Analysis

Earlier studies majorly depended on systematic literature reviews and bibliometric analysis to understand design
thinking.

3. Identification of Research Gaps

Prior research has documented multi-faceted insights on design thinking but many lack clear specifications of
research needs and potential opportunities. Thus, the present study is designed to comprehensively review the
literature and identify the gaps in research and potential further trends. In this way, the present research helps to fill
these gaps and to enhance the understanding of the contemporary state of affairs in design thinking research and its
possible future developments.

4. Context-Specific Applications

Despite the existing studies on design thinking, it is important that future studies be conducted in light of specific
contexts to understand its applicability across different contexts. The present study encompasses a wide variety of
articles that encompass the usage of design thinking across multiple industries as well as pinpointing the trends
inherent in the local context. This approach helps in expanding the applicability of design thinking research to
practitioners from different fields and researchers as well.

Comparison Table of Present Study and Previous Studies

Aspect Previous Studies Present Study

Authors Razzouk & Shute (2012) Bhandari (2023)

Kimbell (2011) Obi et al., (2022)

Supriyadi et al., (2023)

Time Frame 2011-2012 2022-2023

Number of Articles 2 3

Methods Systematic  Literature  Review | SLR, Bibliometric ~ Analysis,
(SLR), Conceptual Review, Cluster | Content Analysis
Analysis

Key Findings . Identified five sub- | e Identified trends, citation

discourses in design thinking: | patterns, and thematic clusters in
artifact creation, reflective practice, | design thinking research

problem Solving, reasoning/making | e Highlighted influential
sense, meaning creation
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J Discussed the relationship | publications and authors
between designerly thinking and
design thinking

Future Research Directions . Focus on ethnographic | e Exploration of research
research gaps and emerging themes in
. Application of design | design thinking
thinking in professional skillsets, | Suggested future research
core constitutions, and research | directions based on current trends
processes and gaps

(Source: Author)

Methodology

For this study, the following steps are followed: 1. Conducting a bibliometric analysis of the identified articles in
design thinking research following the PRISMA guidelines. The following is a breakdown of the selection of the 16
articles into the four categories:

Selection Process Using PRISMA Framework

Identification:

For database searching, Google Scholar, ProQuest, government sites, NCBI, and newspaper as well as official
Websites were used. The database search yielded 565 articles, while the other sources yielded an additional 378
articles, making the overall number of articles to 943 articles. Thus, after eliminating the duplications, there were
390 documents to be screened.

Screening:

Using the titles and abstracts, 280 records were excluded from the final analysis since they were not relevant. Out of
this, 110 records were reviewed further to determine their suitability for the review.

Eligibility:
The relevance of the full text articles to the topic under discussion, which is, Design thinking, was ascertained. This

helped in removing 95 articles that did not meet the specified inclusion criteria thereby arriving at 15 articles for
synthesis.
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(n=15)
Figure 1: PRISMA Framework
(Source: Author)
Inclusion and Exclusion Criteria
Criteria Inclusion Exclusion
Language Articles published in English Articles in other languages
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Type of Publication Peer-reviewed journal articles Conference papers, book chapters,
reviews
Relevance Acrticles not directly related

Directly related to design thinking

Accessibility Full-text availability Articles without full-text access

((Source: Author)

Methods for Analyzing the Articles

A combination of bibliometric and content analytics were used in order to carry out a study of the articles that were
initially selected. An examination of citations was carried out in order to determine the extent to which certain
publications and authors are well-known within the sector. On the other hand, co-citation analysis was employed in
order to provide assistance in determining the themes that are present within the study field. A content analysis was
carried out on the existing body of literature in order to identify the existing research gaps and trending topics that
are currently being discussed. This action was taken in order to carry out a more in-depth investigation of the
subjects and subtopics that were included inside the clusters.

Justification for Not Using VOSviewer

In spite of the fact that VOSviewer is an excellent tool for bibliometric visualisation, it was not used in this inquiry.
This is due to the fact that it is unable to successfully discover clusters and patterns when just a little amount of data
is utilised. However, in order to provide a comprehensive and qualitative analysis of the sixteen articles that were
obtained, it was considered that a manual method would be more appropriate. This was done in order to fulfil the
requirements of the task. When the articles were presented in this fashion, it was much easier to keep track of the
specifics of the articles and the ways in which they contributed to the conversation around design thinking.

Results

Main Findings from the Bibliometric Analysis

A bibliometric analysis of the fifteen selected articles helped in gaining an understanding of the trends that
characterize research in design thinking.

Publication Trends:

An analysis of the publication trend, based on the number of published articles on design thinking, reveals that there
is a rising trend in the number of publications over the past decade.

Topmost Cited Contributing Authors:
The most frequently cited authors concerned with design thinking in the analyzed articles were Bhandari with key
involvement in the recent tendencies in the research field and content analysis of design thinking, as well as Obi et

al. (2022) and Supriyadi et al. (2022) who discussed more specific aspects of design thinking in additive
manufacturing and educational research, respectively.
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Citation Patterns:

The bibliography profile established that the articles most often cited by other authors had laid the groundwork for
the related scientific development. The most cited articles were given by Brown (2008) and Buchanan (1992) as the
early pieces that set the context for the research.

Themes and Content Analysis

The content analysis identified several recurring themes across the selected articles:

Innovation and Creativity:

Several papers focused on the usefulness of the design thinking mindset in promoting innovative and creative
solutions especially when it came to problem-solving.

Educational Applications:
Several publications examined design thinking in education to improve teaching and learning.
Interdisciplinary Approaches:

Design thinking as a comprehensive strategy that connects business, engineering, and healthcare frequently stated
using views from other industries.

Future Research Directions:

Design thinking's usefulness in many fields and its application to emerging industries were also identified as gaps
and study topics.

Co-citation Analysis
The results of the co-citation analysis affirmed the conclusion and demonstrated that the given works were closely
connected with newer articles. This network of citations showed bibliometric history of prior work and their effects

on current research (Latip et al. 2023).

Data Cluster Table

Cluster Themes Key Articles

1 Innovation and Creativity Misbah et al. (2022), Dell'Era et al.
(2020)

2 Educational Applications Supriyadi et al. (2023), Pagéan
Castafio et al. (2023)

3 Obi et al. (2022), Trinidad et al.

N (2021)
Interdisciplinary Approaches
4 Future Research Directions Bhandari (2023), Ghufrooni (2024)
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(Source: Author)

The Data Cluster Table categorizes the selected articles into four primary themes: All these Ideas stem from the
topics, Innovation and Creativity, Educational Applications, Interdisciplinary Approaches, Future Research
Directions. The first is a cluster of studies like Misbah et al. (2022) and Dell’Era et al. (2020) that explores the
concept of design thinking for promoting innovation and creativity. The second is the educational applications as
represented by Supriyadi et al. (2023) and Pagéan Castafio et al (2023). The third group can be distinguished as
interdisciplinary approaches are considered, articles Obi et al. (2022), Trinidad et al. (2021). Finally, the fourth
cluster consisting of the studies by Bhandari (2023) and Ghufrooni (2024) focuses on the directions for further
research into design thinking.

Discussion
Interpretation of the Results

The bibliometric analysis of the selected articles has provided several insights into the existing state and tendencies
of design thinking research. To amplify and emphasize these areas, the themes are grouped: Innovation and
Creativity, Education, Interdisciplinarity, and Future Development.

Cluster 1, Innovation and Creativity, includes pivotal works by Misbah et al. (2022) and Dell’era et al. (2020) that
focus on design thinking and its significance in developing innovation in different sectors. These works exemplify
how design thinking fosters creativity and ideation, or the generation of new ideas, which supports the theory that it
fosters innovation.

Cluster 2, Educational Applications, features significant contributions from Supriyadi et al. (2023) and Pagéan
Castafio et al. (2023). Design thinking principles have been applied in classroom settings to improve teaching and
learning methods and knowledge delivery. The study supports the adaptability of design thinking in enhancing
critical thinking strategies, innovation, and teamwork among learners.

Cluster 3, Interdisciplinary Approaches, represented by Obi et al. (2022) and Trinidad et al. (2021), Gamification
showcasing how design thinking be used in various fields. This cluster shows how design thinking can be applied
across contexts and be versatile to different practices and disciplines.

Cluster 4, Future Research Directions, includes works by Bhandari (2023) and Ghufrooni (2024), that outline the
potential future research directions within the design thinking approach. These investigations define the innovative
directions and future research opportunities and may be useful for scholars interested in the improvement of the
research area.

Comparison with Findings from the Literature Review

The results from the bibliometric study are consistent with and build on the themes that were discussed earlier in the
literature studies section. Razzouk and Shute (2012) and Kimbell (2011) stated the preliminary research that marked
the advancement of design thinking into sub-discourse, which includes the creation of artifact and reflective
practice. The current study is based on these antecedent studies but complements them with a more detailed and
contemporary assessment of emergent trends. For example, Razzouk and Shute (2012) are conceptual investigations
of design thinking, whereas recent ones examine its practical implementations and novel themes. In the current
analysis, therefore, there is an expansion of design thinking to educational applications and interdisciplinary
approaches, further demonstrating its increasing trend in these areas.
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Implications for the Field of Design Thinking

The findings of this research are useful for the understanding of design thinking in general. The division into distinct
clusters and the identification of thematic trends is useful for tracing the state of the current landscape and can help
both researchers and practitioners.

1. Innovation and Creativity

The importance of innovation and creativity are in line with the fundamentals of design thinking, which makes its
application suited even in the current society. Design thinking maintains the creativity and experimentation at its
core, which allows an organization to find new perspectives and work on multilayered problems (Vacanti et al.
2023). Based on the research findings, further studies should be conducted to define how design thinking could be
used to improve innovation solutions with a focus on the ever-growing industries.

2. Educational Applications

With the increased focus on applying DT in education, its ability to reshape the teaching & learning practice has
been emphasized. Applying design thinking in educational contexts results in the development of active learning,
critical thinking, and collaboration among students (Cahyaning et al. 2023).

3. Interdisciplinary Approaches

From the analysis, it is clear that design thinking can be applied to broaden the collaboration between diverse fields.
Design thinking allows for the integration of disciplinary knowledge, thereby fostering innovative approaches to
tackling multifaceted challenges.

4. Future Research Directions

The identification of emerging trends and research gaps acts as a guide to direction, more research is needed in the
identified areas. It is where scholars should devote more efforts in terms of empirical research, theorization of new
frameworks, and discovering new horizons of design thinking application.

Conclusion and Future Research

The present work offers a systematic review of the current state and development of Design Thinking research,
employing bibliometric and content analysis methods to identify the prominent research themes, publications, and
future possibilities. The findings are organized into four primary clusters: Innovation and Creativity.

Summary of Key Findings and Their Significance

A bibliometric analysis of studies regarding design has been conducted and it appears that the interest in design
thinking has been growing, with recent studies highlighting it as an essential tool for innovation and creativity. The
educational applications are especially impressive to show how design-thinking can help transform teaching and
learning processes. Moreover, the application of inter-disciplinary constructs highlights the versatility of design
thinking methods in plural settings and fosters teamwork and systems thinking.
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Limitations

Nevertheless, some limitations exist within this study, which should be acknowledged. The current study only
included 15 articles, which are considered a small sample, and thus restricts the overall findings’ generalization.
Also, limiting the research to a small dataset may have hindered the analysis by not being able to use certain
bibliometric tools, for instance, VOSviewer.

Recommendations for Future Research Based on Identified Gaps

The following are research gaps that were found in this study; First of all, it is necessary to enhance the amount of
research that aimed to investigate the application of the design thinking methodology in various organizational
settings of distinct industry types. Other research studies should focus on the durability of design thinking in
enhancing innovation and organizational performance (Hasbiyati et al. 2023).

Concluding Remarks on the Value of Your Research to Academics and Practitioners

For the academia and other scholars, the study provides the following insights. For academics, identifying highly
cited articles and other themes helps to navigate the potential trajectory in further studies to fill the gaps and develop
further trends.

Reference list

1. Thommandru, A., Espinoza-Maguifia, M., Ramirez-Asis, E., Ray, S., Naved, M., & Guzman-Avalos, M. (2023).
Role of tourism and hospitality business in economic development. Materials Today: Proceedings, 80, 2901-
2904.

2. Voumik, L. C., Islam, M. A,, Ray, S., Mohamed Yusop, N. Y., & Ridzuan, A. R. (2023). CO2 emissions from
renewable and non-renewable electricity generation sources in the G7 countries: static and dynamic panel
assessment. Energies, 16(3), 1044,

3. Bhargava, A., Bhargava, D., Kumar, P. N., Sajja, G. S., & Ray, S. (2022). Industrial 10T and Al implementation
in vehicular logistics and supply chain management for vehicle mediated transportation systems. International
Journal of System Assurance Engineering and Management, 13(Suppl 1), 673-680.

4. Rakhra, M., Sanober, S., Quadri, N. N., Verma, N., Ray, S., & Asenso, E. (2022). Implementing machine
learning for smart farming to forecast farmers’ interest in hiring equipment. Journal of Food Quality, 2022.

5. Al Ayub Ahmed, A., Rajesh, S., Lohana, S., Ray, S., Maroor, J. P., & Naved, M. (2022, June). Using Machine
Learning and Data Mining to Evaluate Modern Financial Management Techniques. In Proceedings of Second
International Conference in Mechanical and Energy Technology: ICMET 2021, India (pp. 249-257). Singapore:
Springer Nature Singapore.

6. Pallathadka, H., Leela, V. H., Patil, S., Rashmi, B. H., Jain, V., & Ray, S. (2022). Attrition in software
companies: Reason and measures. Materials Today: Proceedings, 51, 528-531.

7. Sharma, A., Kaur, S., Memon, N., Fathima, A. J., Ray, S., & Bhatt, M. W. (2021). Alzheimer's patients detection
using support vector machine (SVM) with quantitative analysis. Neuroscience Informatics, 1(3), 100012.

8. Mehbodniya, A., Neware, R., Vyas, S., Kumar, M. R., Ngulube, P., & Ray, S. (2021). Blockchain and IPFS
integrated framework in bilevel fog-cloud network for security and privacy of loMT devices. Computational and
Mathematical Methods in Medicine, 2021.

9. Ray, S. (2020). How COVID-19 changed dimensions of human suffering and poverty alleviation: economic
analysis of humanitarian logistics. BecTHHK AcTpaxaHCKOTO TrOCyIapCTBEHHOTO TEXHHYECKOTO YHHBEPCUTETA.
Cepus: DxoHOMUKa, (4), 98-104.

3688



European Economic Letters
ISSN 2323-5233

Vol 14, Issue 2 (2024)
http://eelet.org.uk

10. Akbar, A., Akbar, M., Nazir, M., Poulova, P., & Ray, S. (2021). Does working capital management influence
operating and market risk of firms?. Risks, 9(11), 201.

11. Dutta, A., Voumik, L. C., Ramamoorthy, A., Ray, S., & Raihan, A. (2023). Predicting Cryptocurrency Fraud
Using ChaosNet: The Ethereum Manifestation. Journal of Risk and Financial Management, 16(4), 216.

12. Polcyn, J., Voumik, L. C., Ridwan, M., Ray, S., & Vovk, V. (2023). Evaluating the influences of health
expenditure, energy consumption, and environmental pollution on life expectancy in Asia. International Journal
of Environmental Research and Public Health, 20(5), 4000.

13. Sajja, G. S., Jha, S. S., Mhamdi, H., Naved, M., Ray, S., & Phasinam, K. (2021, September). An investigation on
crop yield prediction using machine learning. In 2021 Third International Conference on Inventive Research in
Computing Applications (ICIRCA) (pp. 916-921). IEEE.

14. Ali, N. G., Abed, S. D., Shaban, F. A. J., Tongkachok, K., Ray, S., & Jaleel, R. A. (2021). Hybrid of K-Means
and partitioning around medoids for predicting COVID-19 cases: Iraq case study. Periodicals of Engineering and
Natural Sciences, 9(4), 569-579.

15. Gupta, S., Geetha, A., Sankaran, K. S., Zamani, A. S., Ritonga, M., Raj, R., ... & Mohammed, H. S. (2022).
Machine learning-and feature selection-enabled framework for accurate crop yield prediction. Journal of Food
Quality, 2022, 1-7.

16. Gupta, S., Geetha, A., Sankaran, K. S., Zamani, A. S., Ritonga, M., Raj, R., ... & Mohammed, H. S. (2022).
Machine learning-and feature selection-enabled framework for accurate crop yield prediction. Journal of Food
Quality, 2022, 1-7.

17.Ma, W., Nasriddinov, F., Haseeb, M., Ray, S., Kamal, M., Khalid, N., & Ur Rehman, M. (2022). Revisiting the
impact of energy consumption, foreign direct investment, and geopolitical risk on CO2 emissions: comparing
developed and developing countries. Frontiers in Environmental Science, 1615.

18. Shukla, S. (2017). Innovation and economic growth: A case of India. Humanities & Social Sciences Reviews,
5(2), 64-70.

19. Soham, S., & Samrat, R. (2021). Poverty and financial dearth as etiopathogen of psychotic and neurotic diseases.
3amerku y4yeHoro, (4-1), 568-578.

20.Park, J. Y., Perumal, S. V., Sanyal, S., Ah Nguyen, B., Ray, S., Krishnan, R., ... & Thangam, D. (2022).
Sustainable marketing strategies as an essential tool of business. American Journal of Economics and Sociology,
81(2), 359-379.

21. Poxos, A. U., lybanesuy, JI. D., & Paii, C. (2021). [ToBbimeHue 3k0HOMITUECKON 3 PEKTUBHOCTH TPy/a 3a CUET
U3MeHeHusl cucteMbl omatel. E-Scio, (9 (60)), 53-62.

22.Ray, S. (2021). How Emotional Marketing can help better understand the Behavioral Economic patterns of
Covid-19 pandemic: Economic Judgments and Falsifications from India Samrat Ray-Alagappa University, Tamil
Nadu, India. samratray@ rocketmail. com. Becthuxk MUPBUC, (2), 26-34.

23.Ravi, S., Kulkarni, G. R., Ray, S., Ravisankar, M., krishnan, V. G., & Chakravarthy, D. S. K. (2023). Analysis of
user pairing non-orthogonal multiple access network using deep Q-network algorithm for defense applications.
The Journal of Defense Modeling and Simulation, 20(3), 303-316.

24.Priya, P. S., Malik, P., Mehbodniya, A., Chaudhary, V., Sharma, A., & Ray, S. (2022, February). The
relationship between cloud computing and deep learning towards organizational commitment. In 2022 2nd
International Conference on Innovative Practices in Technology and Management (ICIPTM) (Vol. 2, pp. 21-26).
IEEE.

25.Ray, S., & Leandre, D. Y. (2021). How entrepreneurial university model is changing the Indian COVID-19
Fight?. ITyreBonurens npexnpunnmaress, 14(3), 153-162.

26. Inthavong, P., Rehman, K. U., Masood, K., Shaukat, Z., Hnydiuk-Stefan, A., & Ray, S. (2023). Impact of
organizational learning on sustainable firm performance: Intervening effect of organizational networking and
innovation. Heliyon, 9(5).

3689



European Economic Letters
ISSN 2323-5233

Vol 14, Issue 2 (2024)
http://eelet.org.uk

27.Rajendran, R., Sharma, P., Saran, N. K., Ray, S., Alanya-Beltran, J., & Tongkachok, K. (2022, February). An
exploratory analysis of machine learning adaptability in big data analytics environments: A data aggregation in
the age of big data and the internet of things. In 2022 2nd International Conference on Innovative Practices in
Technology and Management (ICIPTM) (Vol. 2, pp. 32-36). IEEE.

28. Elkady, G., & Samrat, R. (2021). An analysis of Blockchain in Supply Chain Management: System Perspective
in Current and Future Research. International Business Logistics, 1(2).

29. Korchagina, E., Desfonteines, L., Ray, S., & Strekalova, N. (2021, October). Digitalization of Transport
Communications as a Tool for Improving the Quality of Life. In International Scientific Conference on
Innovations in Digital Economy (pp. 22-34). Cham: Springer International Publishing.

30. Kumar, A., Nayak, N. R., Ray, S., & Tamrakar, A. K. (2022). Blockchain-based Cloud Resource Allocation
Mechanisms for Privacy Preservation. In The Data-Driven Blockchain Ecosystem (pp. 227-245). CRC Press.

31. Wawale, S. G., Bisht, A,, Vyas, S., Narawish, C., & Ray, S. (2022). An overview: Modeling and forecasting of
time series data using different techniques in reference to human stress. Neuroscience Informatics, 2(3), 100052.

32.Batool, A., Ganguli, S., Almashagbeh, H. A., Shafig, M., Vallikannu, A. L., Sankaran, K. S., ... & Sammy, F.
(2022). An 10T and Machine Learning-Based Model to Monitor Perishable Food towards Improving Food Safety
and Quality. Journal of Food Quality, 2022.

33.Verma, K., Sundararajan, M., Mangal, A., Ray, S., & Kumar, A. (2022, April). The Impact of COVID-19 to the
Trade in India Using Digital, IOT and Al Techniques. In 2022 2nd International Conference on Advance
Computing and Innovative Technologies in Engineering (ICACITE) (pp. 01-05). IEEE.

34.Bangare, J. L., Kapila, D., Nehete, P. U., Malwade, S. S., Sankar, K., & Ray, S. (2022, February). Comparative
Study on Various Storage Optimisation Techniques in Machine Learning based Cloud Computing System. In
2022 2nd International Conference on Innovative Practices in Technology and Management (ICIPTM) (Vol. 2,
pp. 53-57). IEEE.

35. Kiziloglu, M., & Ray, S. (2021). Do we need a second engine for Entrepreneurship? How well defined is
intrapreneurship to handle challenges during COVID-19?. In SHS Web of Conferences (Vol. 120, p. 02022).
EDP Sciences.

36. Samajpaty, S., & Ray, S. (2020). Innovation strategies in health economics: a force that makes blood move and
game of gravity in it-futuristic economic plans. MockoBckuii 3kOHOMHUUECKui xypHa, (9), 397-409.

37.Nikam, R. U., Lahoti, Y., & Ray, S. (2023). A Study of Need and Challenges of Human Resource Management
in Start-up Companies. Mathematical Statistician and Engineering Applications, 72(1), 314-320.

38. Yanbin, X., Jianhua, Z., Wang, X., Shabaz, M., Ahmad, M. W., & Ray, S. (2023). Research on optimization of
crane fault predictive control system based on data mining. Nonlinear Engineering, 12(1), 20220202.

39.Ray, S., Abinaya, M., Rao, A. K., Shukla, S. K., Gupta, S., & Rawat, P. (2022, October). Cosmetics Suggestion
System using Deep Learning. In 2022 2nd International Conference on Technological Advancements in
Computational Sciences (ICTACS) (pp. 680-684). IEEE.

40.Bhaskar, T., Shiney, S. A., Rani, S. B., Maheswari, K., Ray, S., & Mohanavel, V. (2022, September). Usage of
Ensemble Regression Technique for Product Price Prediction. In 2022 4th International Conference on Inventive
Research in Computing Applications (ICIRCA) (pp. 1439-1445). |IEEE.

41.Kanade, S., Surya, S., Kanade, A., Sreenivasulu, K., Ajitha, E., & Ray, S. (2022, April). A Critical analysis on
Neural Networks and Deep Learning Based Techniques for the Cloud Computing System and its Impact on
Industrial Management. In 2022 2nd International Conference on Advance Computing and Innovative
Technologies in Engineering (ICACITE) (pp. 325-331). IEEE.

42.Pallathadka, H., Tongkachok, K., Arbune, P. S., & Ray, S. (2022). Cryptocurrency and Bitcoin: Future Works,
Opportunities, and Challenges. ECS Transactions, 107(1), 16313.

43.Li, Y. Z., Yu, Y. H,, Gao, W. S, Ray, S., & Dong, W. T. (2022). The Impact of COVID-19 on UK and World
Financial Markets. Jundishapur Journal of Microbiology, 373-399.

3690



European Economic Letters
ISSN 2323-5233

Vol 14, Issue 2 (2024)
http://eelet.org.uk

44, Samrat, R., Elkadyghada, E. G., Rashmi, N., & Elena, K. (2022). UPSKILLING AND RESKILLING FOR A
GREENER GLOBAL BUSINESS ECOSYSTEM: WEB 4.0 PERSPECTIVE. Xypuan mnpukiagHbix
uccnenoanuii, 1(11), 49-60.

45.Ray, S. (2022). Fraud detection in e-Commerce using machine learning. BOHR International Journal of
Advances in Management Research, 1(1).

46.Samrat, R. (2021). WHY ENTREPREUNERAL UNIVERSITY FAILS TO SOLVE POVERTY
ERADICATION?. Bectaux TyBunckoro rocynapctseHHoro yHusepcutera.Ne 1 ConuanbHble M TyMaHUTapHbIE
Haykw, (1), 35-43.

47.Ray, S. (2021). Are Global Migrants At Risk? A Covid Referral Study of National Identity. In Tpancdopmarus
uaeHTnuHOCTeN: onbIT EBpornsl u Poccuu (pp. 26-33).

48. Saravanan, A., Venkatasubramanian, R., Khare, R., Surakasi, R., Boopathi, S., Ray, S., & Sudhakar, M.
POLICY TRENDS OF RENEWABLE ENERGY AND NON RENEWABLE ENERGY.

49.Varma, A., & Ray, S. (2023). The case of amazons E-commerce digital strategy in India.

50. Ray, S. (2023). Can Change Management Be Disrupted Through Leadership Stretegies?: Evidence From Start-
Up Firms in Asia. In Change Management During Unprecedented Times (pp. 100-127). IGI Global.

51. Al Noman, M. A, Zhai, L., Almukhtar, F. H., Rahaman, M. F., Omarov, B., Ray, S., ... & Wang, C. (2023). A
computer vision-based lane detection technique using gradient threshold and hue-lightness-saturation value for
an autonomous vehicle. International Journal of Electrical and Computer Engineering, 13(1), 347.

52.Nayak, N. R., Kumar, A., Ray, S., & Tamrakar, A. K. (2023). Blockchain-Based Cloud Resource Allocation
Mechanism for Privacy Preservation (No. 9700). EasyChair.

53.Ray, S. (2023). XA-GANOMALY: AN EXPLAINABLE ADAPTIVE SEMI-SUPERVISED LEARNING
METHOD FOR INTRUSION DETECTION USING GANOMALY IN GLOBAL ECONOMIC DYNAMIC
SHIFTS©. SDKOHOMUWYECKAS CPEJIA, 4.

54.Zamani, A. S., Rajput, S. H., Bangare, S. L., & Ray, S. (2022). Towards Applicability of Information
Communication Technologies in Automated Disease Detection. International Journal of Next-Generation
Computing, 13(3).

55. Korchagina, E. V., Barykin, S. E., Desfonteines, L. G., Ray, S., Shapovalova, I. M., & Repnikova, V. (2022).
Digitalisation of Ecosystem-Based Management and the Logistics Potential of the Arctic Region. Journal of
Environmental Assessment Policy and Management, 24(03), 2250034.

56.Zamani, A. S., Rajput, S. H., Bangare, S. L., & Ray, S. (2022). Towards Applicability of Information
Communication Technologies in Automated Disease Detection. International Journal of Next-Generation
Computing, 13(3).

57.Ray, S., Korchagina, E. V., Druzhinin, A. E., Sokolovskiy, V. V., & Kornev, P. M. (2022, April). Emergence of
the New Start Up Ecosystem: How Digital Transformation Is Changing Fintech and Payment System in
Emerging Markets?. In International Scientific Conference “Digital Transformation on Manufacturing,
Infrastructure & Service" (pp. 621-638). Cham: Springer Nature Switzerland.

58.Wagh, S., Nikam, R., & Ray, S. (2022). Exploration of the Higher Education System's Mechanism and Impact
on More Than Just the Effective Growth of the Indian Economy. Globsyn Management Journal, 16(1/2), 85-91.

59. Ray, S., Korchagina, E. V., Druzhinin, A. E., Sokolovskiy, V. V., & Kornev, P. M. (2022, April). Emergence of
the New Start Up Ecosystem: How Digital Transformation Is Changing Fintech and Payment System in
Emerging Markets?. In International Scientific Conference “Digital Transformation on Manufacturing,
Infrastructure & Service" (pp. 621-638). Cham: Springer Nature Switzerland.

60. Chakraborty, T., & Ray, S. (2022). STRATEGIES OF CYBERLOAFING AND PHUBBING WHICH AFFECT
WORKPLACE DIGITAL TRANSFORMATION. MockoBckuii skoHOMUueckui sxypHad, (10), 430-446.

61.Ray, S., & Pal, R. P. (2022). IMPORTANCE OF ENTREPRENEURSHIP AND INNOVATION IN THE
HEALTHCARE INDUSTRY DURING THE COVID-19 PANDEMIC. Beneficium, (2 (43)), 85-93.

3691



European Economic Letters
ISSN 2323-5233

Vol 14, Issue 2 (2024)
http://eelet.org.uk

62.Samrat, R., Pratap, P. R., & Korchagina, E. V. (2022). WORLD ECONOMY AND INTERNATIONAL
COOPERATION- MUPOBAA SKOHOMUKA U MEXIAYHAPOJHOE COTPYAHUYECTBO.

63.Ray, S., & Pal, R. P. (2021). ARE WE TRANSFORMING OUR PAYMENT THROUGH INNOVATION IN
FINTECH AND THE DIGITAL ECONOMY? PERSPECTIVES FROM ASIAN DRAMA IN FINTECH
INNOVATION®.

64. Samrat, R. (2021). NEUROMARKETING EVIDENCES FROM THE ECONOMICS OF BOOKSELLERS ON
THE STREETS: COVID-19 PERSPECTIVES AND IMPLICATIONS ON LUXURY BRANDS GLOBALLY.
DOKOHOMUKA M yIpaBjieHHe HHHOBaMsAMHY, (2), 83-90.

65. Korchagina, E. V., & Ray, S. (2021). TRIPLE HELIX CONCEPT IN INNOVATIVE UNIVERSITY
DEVELOPMENT MODEL.

66.Ray, S., & Pal, R. P. (2021). ARE WE TRANSFORMING OUR PAYMENT THROUGH INNOVATION IN
FINTECH AND THE DIGITAL ECONOMY? PERSPECTIVES FROM ASIAN DRAMA IN FINTECH
INNOVATION®.

67. Campar, P. (2021). HEMPOMAPKETHHI' B DKOHOMUKE KHWXXHbIX MAT'ABMHOB HA VIIMIAX:
ITEPCITEKTHUBBEI T'JTIOBAJIBHOI'O BJIMAHUSA COVID-19 HA JIFOKCOBBIE BEPEH/IBI. 9DKOHOMUKA U
VIIPABJIEHUE, (2), 83-90.

68.Ray, S., Muhammad, G., & Adnan, M. The administrative role of principals: Insights and implication in
secondary schools of.

69. Pradhan, D., Ray, S., & Dash, A. A Critical Review on Sustainable Development of Green Smart Cities (GSCs)
for Urbanization. communities (Fig. 1), 13, 15.

70.Van Minh, N., Huu, N. N., & Ray, S. Responses of varied quinoa (Chenopodium quinoa Willd.) genotypes
grown in Central Highlands, Vietnam.

71.Ray, S., Nikam, R., Vanjare, C., & Khedkar, A. M. Comparative Analysis Of Conventional And Machine
Learning Based Forecasting Of Sales In Selected Industries.

3692



