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Abstract

This study aims to comprebensively analyze the Intersection of the circular economy and innovation management during the fourth
industrial revolution, uncovering evolving trends and influential contributors. Using the Biblioshiny web app, this pioneering research
conducts a bibliometric analysis to review the Circular Economy and innovation management literature, quantify scientific output, and
identify mathematical advances. This study provides guantitative insights into the progress of circular economy research and innovation
management toward creating sustainable business models and provides a map of evolving trends, thematic developments and influential
contributors. The practical implications of these findings offer businesses and managers valuable insights and guide them throngh
fundamental, driving, and emerging thematic trends. 1t also advises them to focus on motor and basic themes for strategic decision-
mafking in designing sustainable business models. By fostering active engagement with evolving trends, this research contributes to the
ongoing circular economy and innovation management disconrse, potentially leading to social well-being, prosperity, and progress. This
pioneering study is an in-depth bibliometric analysis of the Intersection of circular Economy and innovation management, which provides
unique insights and quantitative assessments of scientific outputs and thematic trends and improves the orientation of innovation
management toward sustainable circnlar rather than linear models. Therefore, it adds considerable value to the existing literature.

Keywords: Circular Economy, Innovation Management, Sustainable Business Model, Bibliometric Analysis, Thematic
Analysis.

Introduction

While the Industrial Revolution 4.0 enters its increasing growth path with technological innovations, the
interaction of the Circular Economy (CE) as a pattern of sustainable production and consumption with
innovation management (IM) can be a critical juncture for the future, especially in defining the sustainable
business model in the current Industrial revolution 4.0. Although technological innovations and emerging
technologies based on artificial intelligence, such as catalysts, advance the journey of industrial revolution
4.0 with increasing momentum and empower companies to create a circular economy (CE) model, design
circular products and optimize circular infrastructure (Stavropoulos et al., 2021, Suchek et al., 2021).
However, due to their multifaceted nature, technological innovations can disrupt the creation of a circular
economy and continue to move businesses along a linear path. So, innovation without considering its
consequences can pollute the earth's ecosystem or reduce the quality of collective life. For example, it is
estimated that the world is only 7.2% circular, which means it has decreased compared to the 9.1% growth
of the last five years, mainly due to the increase in the extraction of virgin materials ICC & EY, 2024).

Thus, product innovation indirectly encourages material production and further extraction of earth's
resources, emitting considerable amounts of greenhouse gases. Also, pesticides kill parasites but also
contaminate the water supply; new surveillance technologies may increase workplace productivity but make
workers more stressed and dissatisfied; smart missiles may be helpful for countries that They are deployed
to be good and terrible for the countries on the receiving end (Mulgan, 2016). These consequences hurt the
environment and human health and significantly reduce innovation's contribution to society's welfare. On
the contrary, if we can manage innovation (IM) based on an ethical commitment to create sustainable
models of consumption and production, we can recover, treat and return materials to our ecosystem, we
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can reduce these adverse effects, and at the same time create economic efficiency. For these reasons, we
must prepare our future innovations to participate in the circular economy. However, designing innovations
for the circular economy requires deep interdisciplinary knowledge and expertise that most businesses lack
(Hans and K.S., 2024 et al. Madanaguli, 2024).

Hence, a balanced management approach to integrate technological innovation with environmental and
ethical considerations is necessary to maximize the contribution of innovation in the circular economy. In
addition, to transform the linear economy into a sustainable circular economy, an innovative circular
economy model is needed (Ranta and A. Saari, 2019; Kopnina and Kim, 2021; Skare et al., 2024), which
necessitates a comprehensive study of the dynamic interaction between innovation management (IM) and
Circular Economy (CE). Also, politicians, researchers and industries, as the pioneers of this
transformational journey, must understand the complexity of technological disruptions in forming
sustainable models. To plan the strategies and policies leading this transformation with more excellent
vision (ICC & EY, 2024). Based on this, the multiple impact of innovation management and its interaction
with the circular economy requires a dedicated bibliographic study, which can act as a compass by guiding
innovation's challenges and transformative opportunities for sustainable social and economic progtess.

Statistics show an increase in these disorders (Neligan et al. 2022; Truant et al. 2024). For example, the
European Commission has promised to support "responsible innovation" as "an approach that anticipates
and evaluates potential consequences and societal expectations to foster research designs and inclusive and
sustainable innovation" (Mulgan, 2016). Therefore, this paper claims that a deep exploration of the
bibliographic of CE and TM is a theoretical and imperative pursuit. This bibliographic study, designed to
address crises and opportunities, guides us through the uncharted territories of the evolution of circular
economy innovation.

This study aims to use Biblioshiny for in-depth bibliometric analysis at the Intersection of "innovation
management” and "circular economy." As no extensive bibliometric study has been conducted in this area,
this research is pioneering in its aim to review the existing literature and comprehensively reveal critical
insights.

The main objective of this study is to examine in detail the evolving trends of innovation management and
circular economy over time. Using Biblioshiny, we seek to identify and quantify publication trends at the
Intersection of these two fields and provide a quantitative assessment of the growth and trajectory of
scholarly output. In addition, this study aims to apply Biblioshiny to discover thematic developments in the
literature. By analyzing both citation networks and keywords, we strive to identify key themes and issues
that have emerged over time, providing a quantitative perspective on the evolution of research in the
circular economy and innovation management. Furthermore, this study intends to use Biblioshiny to
identify prolific scholars and their contributions to the field. Through authorship analysis and citation
metrics, we seek to quantitatively identify influential authors and provide insights into the scholarly
networks shaping circular economy and innovation management research.

The main research question that this study secks to answer using the capabilities of the Biblioshiny is: In
what ways has researched at the Intersection of circular economy and innovation management evolved,
considering its scientific output, breakthrough themes, scholars' impact, and future thematic pathways?
Through a comprehensive bibliometric analysis, this research aims to contribute quantitative insights into
the interaction of circular growth and innovation management to enhance the evolving landscape of
sustainable business models. The results of this Biblioshiny-based analysis provide valuable insights for
researchers investigating the Intersection of the circular economy and innovation management. These
findings can guide researchers, especially those in their early research stages, by providing a quantitative
overview of evolving trends, thematic developments, and influential contributors to the field. This study
serves as a brief roadmap for researchers to define their perspective and contribute to the ongoing circular
economy and innovation management discourse.
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Literature Review
Circular Economy

The circular economy has been discussed in economics since the 1970s and 1980s. However, a conceptual
directive was issued in 2002 that included sustainable conditions. This economic model promotes
production, consumption and Recycling. Reducing waste and reusing products, components, and resources
are some of its principles (K.S, 2024) (Hans, The Circular Economy emerged as an alternative model to the
linear system. Companies must be aware of and use more sustainable practices to transition to a circular
economy. For such a transition, companies need to rethink their business models and how they offer value
to their customers while considering environmental and social aspects (Suchek et al., 2021). CE is a
promising concept for a world that seeks solutions to environmental, social and economic problems (Tieu
Nguyen, 2024) (Timilsina et al., 2014). It is described as a 9R framework: reject, rethinks, reduce, reuse,
repair, renovation, reuse, recycle and recover (Hunger et al., 2024). Recognizing the fundamental role of
the environment, its functions, and its interactions with the economic system, the circular Economy (CE)
has emerged as an alternative to the neoclassical economic model (Ghisellini et al., 2016). CE has a
regenerative system that minimizes resource inputs and losses, emissions, and energy consumption by
slowing, closing, and smoothing material and energy circuits (Geissdoerfer et al., 2017).

CE reduces the amount of materials consumed and the amount of waste produced (Provin and de Aguiar,
2021; Rashid and Shahzad, 2021). CE can also be a strategic choice to enhance human development
(Androniceanu et al., 2021). It is one of the promising regulatory policies regarding sustainable development
(Danish and Senjyu, 2023). In addition, CE is a model for socioeconomic sustainability (Mukherjee et al.,
2023). The global economy is developed through international circular trade while increasing industrial
environmental impacts, such as climate change and plastic pollution, are reduced (Krausmann et al., 2018).
Therefore, a developing circular global economy can improve living standards and reduce inequalities by

increasing employment (Schroder et al., 2020; Skare et al., 2024). This increases economic wealth(de Lange,
2024).

In addition, CE is necessaty to achieve sustainability. CE guides businesses and organizations toward more
sustainable practices in some areas, including research and development, logistics and reverse logistics,
quality control, environmental management, cost management, service management, and strategic planning
(Barros et al., 2021). It creates a resource-based, efficient, competitive economy (MITECO, 2020). This
strategy makes the foundations of a new pattern of production and consumption in which the value of
products, materials and resources is protected for a long time in the economy, and the production of waste
is minimized (Sampedro-Beneyto et al., 2024), as well as process and output to maximize ecosystem
performance and human well-being. Play an important role. Early definitions of the circular economy
excluded the social justice component because it failed to integrate the human condition, which has
emerged in recent literature (Murray et al., 2017; Parmar et al., 2010). A standard definition of sustainability
is the "triple line," which stands for balancing society, environment and Economy (Elkington and Fennell,
1998; Kristensen and Mosgaard, 2020). A circular economy (CE) can lead our society toward sustainable
development and is a suitable policy perspective to encourage companies towards responsible business. As
a result, the circular economy model tries to achieve a state of balance between economic growth and
sustainable environmental and economic development (EMAF, 2015). At the same time, barriers to
technological and financial innovation may hinder the CE transfer process. In this context, environmental
innovations (Els) are significant to overcome these obstacles (de Jesus and Mendonga, 2018)

Technological innovations fundamentally changed how goods and services were produced and consumed
in the last century (Prieto-Sandoval et al., 2018). This rapid growth was based on companies adopting linear
business models based on a "take, build, dispose" flow of resources known as a "cradle to grave" approach
(Bocken et al.,, 2014; Acosta et al. ., 2020). This approach did not consider the negative environmental and
social impacts that an unsustainable supply chain may cause (Antikainen and Valkokari, 2016; Murray et al.,
2017). Currently, innovation managers are trying to draw strategies to overcome these challenges, according
to which circular Economy (CE) can potentially help to achieve sustainable development and solve these
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problems (Geissdoerfer et al., 2017; Prieto-Sandoval et al., 2018; Losa, 2025). For example, green
investment companies are not only focused on environmental and social goals but also on achieving better
tinancial returns (Carroll and Bellotti, 2015; Ronaghi, 2023a). In line with attention to the environment,
circular Economy ( CE) is considered a sustainable production and consumption model based on green
innovation, which focuses on sharing, renting and reusing, renovating and recycling products. Therefore, it
increases the life cycle of products (Ronaghi and Fallahi, 2024b). As previous studies show, sustainable
development and effective conversion to CE require new innovative methods in production and
consumption models (Androniceanu et al., 2021; Ahmed et al., 2022). And the innovation-oriented circular
economy is growing (de Lange, 2024). The United Nations 2030 Agenda 17 has defined the Sustainable
Development Goal (SDG), which is between the three dimensions of sustainable development (economic,
social and environmental) and shows how social and economic growth depends on the sustainable
management of outr planet's natural resources. (Khajuria et al.,, 2022) In addition, CE is intrinsically
dependent on ecological innovations in how societies regulate, produce and consume (Prieto-Sandoval et
al., 2018). A balanced approach to innovative technology integration with environmental and ethical
considerations is necessary to maximize the contribution of artificial intelligence in the Circular Economy
(Hans and K.S, 2024).

As a result, the CE circular economy is a dynamic and evolving field critical to forming and developing
sustainable business models. This economic model can use new technological innovations, for example,
the Internet of Things, blockchain, artificial intelligence and big data analysis in the direction of sustainable
development and increase economic, environmental and social sustainability with continuous growth. For
this reason, constructive interaction with innovation management is necessary for its evolution and
development.

Innovation Management

First, Innovation management emerged as a discipline in the 1890s with Edison's Innovation Factory.
Edison changed the image of innovation from a single inventor to a process with well-known steps carried
out by a team of inventors. These steps ate simplified mainly in all industries and include ideation, concept
development, feasibility studies, product development, market testing, and launch. Therefore, innovation
management corresponds to developing new products, processes and services. Innovation is to improve
how things are done to fulfill the organization's mission (Simsit et al., 2014). Joseph Schumpeter suggested
in 1928 that entrepreneurs can create new opportunities for profit through innovative ways (Schumpeter,
1928; Maziriri et al., 2022). However, the traditional rigid supply chain structures cannot adapt to market
changes quickly; instead, the agile supply chains of specialized companies are emerging and adopting new
and innovative business models. The rising complexity of technology and the speed of development require
a high level of expertise. This requires cooperation in research and development between relevant actors to
fill the significant gap in knowledge and innovation capacity and optimal allocation of resources for risk,
especially in small and medium enterprises. (Romero and Molina 2011). Companies stay competitive with
innovation and create high value compared to traditional product or service development (Freel et al., 2014;
Chiambaretto et al., 2020). Therefore, successful innovation management is essential for companies'
sustainability (Orellano and Gourc, 2024). Innovation is both a necessary means and a desirable goal for
businesses in a moving global economy. Innovation management is also a process that either provides new
products and services to customers more efficiently, effectively and faster than competitors or is about
increasing the transformation of existing products and services by improving the process (Likar et al., 2013).

Furthermore, innovation and understanding innovation processes are fundamental to social, scientific, and
economic change. Innovation is the foundation of productivity and success of companies, societies and
nations. Innovation, as a concept, is increasingly viewed as a non-linear multi-dimensional phenomenon
involving a complex relational ecosystem with concurrent processes of value creation through
collaboration. Innovation can be understood in several broad dimensions: product or process.
Technological or non-technological; radical or additive (Green, 2015). Innovation management also
includes managing an organization's innovation process, which starts from the initial stage of ideation to
the final stage of its successful implementation. It comprises the decisions, activities, and methods to invent
and implement the innovation strategy. (Green, 2015, Mingaleva et al., 2022). According to Gartner,
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innovation management is a business discipline that aims to drive an organization's sustainable innovation
process or culture. A distuptive approach to business change accompanies most initiatives in innovation
management. So that current employers demand managers who know professional and interpersonal skills
and interpersonal attitudes to solve complex problems related to innovation and sustainability, adapt to
more complicated challenges and lead sustainable and environmental innovation projects by strengthening
Supplier collaboration and embracing circular supply structures to navigate the evolving landscape (Beske-
Janssen et al., 2023; Knight et al. al., 2022; Ngoc Huynh et al., 2024). Also, innovation management in
organizations involves constant pressure to balance stable and efficient routines of daily operations and
dynamic and creative routines that promote innovation. Organizations must be ambidextrous to
simultaneously engage in exploitation—focusing on control, efficiency, productivity, and exploration—by
embracing creativity, exploration, and discovety. (O'Reilly and Tushman, 2008; Chychun et al., 2023).
Innovation management is a tool that supports understanding an organization's operational environment
and enables the otganization to make and manage innovations more systematically throughout the system's
life cycle (Hurni and Grésser, 2017). Accordingly, innovation management in the modern business age is a
comprehensive approach that integrates leadership, organizational culture and change management. It's
critical for creating an environment where innovation thrives, change is managed effectively, and
sustainability is a key focus. This approach is necessary for organizations that aim to save competitiveness
and achieve long-term success in a complex and dynamic business world (Henry Otieno et al., 2024).
Through innovation management, with clear leadership and strategic implementation, governments can
increase green innovation activities in various fields, promote innovative national culture, and reduce
obstacles to collective sustainable development by dealing with corruption (Wan Mohammad and Roseli,
2024).

At the organizational level, innovation management is crucial for developing and strengthening sustainable
innovation as a driver of long-term survival and a sustainable competitive advantage. Innovation can be
managed and facilitated through organizational structure, strategy, processes, leadership, organizational
culture, and the relationship of these elements with organizational performance. Therefore, innovation
management in the modern era is characterized by the synergy of leadership, culture and change
management. (Green, 2015; Mingaleva et al., 2022). Along with the increasing importance of innovation
management in creating sustainable models, as shown in a recent survey (KPMG, 2015), technological
development has created a growing concern about the human impact on the environment and the limits of
global ecological capacity. This has led to political decisions and international agreements to reduce the
environmental footprint. Study into key enabling technologies, such as new materials and manufacturing
technologies, helps reduce ecological footprints and comply with strict regulations, such as reducing global
warming or using non-renewable resources of the cycle life cycle. Package and trade with circular economy
models as a suitable solution to reduce environmental impact. The circular economy as a plan was included
in the vision of the European Commission, which includes revised legislative proposals to encourage
Europe towards a circular economy (European Commission, 2015; Falcke et al., 2024). Therefore, adopting
Industry 4.0 technology facilitates the integration of green setvice innovation strategies in green supply
chain management (GSSCM). In addition, the synergistic effects of corporate governance structure and
Industry 4.0 technologies strengthen the link between green service innovation paths and GSSCM practices
toward green service-based business model (GS-OBM) and environmental, social and governance (ESG)
performance (Alkaraan). et al., 2025). Alternative corporate business models towards environmental, social
and governance (ESG) conventional supply chain management practices Green Sustainable Supply Chain
Management (GSSCM) revolutionized. GSSCM practices focus on formulating and implementing
environmentally sustainable strategies (Jabbour and de Sousa, 2016). Business innovation strategies
accelerate the modernization of the economic system (Del Giudice et al., 2023). Changing to a new business
model or CE is a fundamental way to encourage innovation for sustainable development (Evans et al.,
2017). which requires the knowledge and experience of managers in creating innovation strategies and
choosing innovation management approaches appropriate to environmental changes (Timilsina and Tieu
Nguyen, 2024).

As a result, innovation adds to the product's lifespan. Hence, it ensures the profitability of businesses for a
long time and causes their survival and growth. However, if this innovation is used in linear models, not
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only will this profitability and growth not remain sustainable, but it will also overshadow the sustainability
of the environment, economy, and society. Therefore, the growth and development of CE are necessary

through innovation management (IM) with a sustainable orientation.

Methods

In this research, bibliometric mapping analysis has been used. As a specialized part of bibliometric science,
Bibliometric Mapping studies and analyzes a specific field's structure, trends and scientific patterns. This
concept allows researchers to examine the relationships between articles, authors, topics, and scientific
institutions and identify interesting and innovative scientific paths. Kraus et al. 2024)). Bibliometric
mapping has a variety of applications in different scientific fields, such as identifying scientific trends,
examining the impact of articles and authors, formulating scientific policies, examining the status and trends
of research in superfields, and improving access to information. (Oztiirk 2021, Agbo et al., 2021; Song et
al., 2019) This section provides an overview of the method used in this study to perform bibliometric
cartographic analysis, including steps such as data collection, screening, extraction and synthesis.

About The web app Biblioshiny

Bibliometric analysis can be done with many software or programs such as Bibliometrix R Package,
VOSviewer, and CiteSpace. Biblioshiny is an open-source online visualization software based on Rstudio
that allows users to perform bibliometric analyses visually and highly interactively. It has many advantages
in statistics, literature analysis, index calculations, network analysis, and knowledge mapping. This software
suppotts introducing data from the Web of Science (WoS) and Scoupus databases (Wei and Jiang, 2023.
Bibliometric mapping has been highly regarded as a key tool in analyzing and reviewing scientific data. This
science plays a vital role in advancing science and technology by providing solutions for identifying scientific
trends, investigating research impacts and helping formulate scientific policies. (Lesnikowski et al., 2019)
Considering the upcoming challenges and opportunities, bibliometric mapping has a high potential for
growth and development in the coming years. (Bazam et al., 2016) This method is one of the growing
methods in scientific circles )Aria & Cuccurullo, 2017). Also cited is Biblioshiny, one of the practical tools
in analyzing bibliometric mapping, which allows researchers to do a deeper analysis of scientific data. And
gain new insights from scientific trends and relationships. Due to the continuous developments in
information technology and analytical tools, these tools can help improve the quality of research and
scientific progress (Aria & Cuccurullo, 2017). Therefore, this paper deals with the analysis of bibliometric
mapping and elucidates the entire procedural spectrum from data collection and screening to extraction
and synthesis, which emphasizes the importance and effectiveness of the Biblioshiny web app in advancing
research in this field.

Comprebensive Literature Review and Data Collection

First, we performed a document search in the Scopus database. The search string is made by combining
compound keywords using the OR operator. The first search field contains keywords such as "circular
economy," OR "green production model," OR "sustainable production and consumption model" To check
the article, title, and abstract, were keywords. Simultaneously, the second part of the search integrated
keywords such as "technological innovation" OR "innovation management" OR "emerging technology"
OR "transformative technology" OR "transformative management" OR "disruptive innovation." The initial
query, performed without any filtering, returned 4,727 document results. Search and data retrieval was done
on September 25, 2024. Subsequently, these results were filtered to remove irrelevant items based on our
predefined inclusion and exclusion criteria. Table 1 shows the search criteria.
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Table 1. Search Criteria for Data Set Retrieval

Criteria Comment
Articles containing This study searched with six keywords, combining the following fields
Article title, Abstract, "eircular economy” OR " green production model” OR " sustainable
Keywords production and consumption model” ) AND ( "technological innovation " OR.

" innovation management” OF. "emerging technology” OR. "transformative
technology" OR. " transformative management” OR. "disruptive innovation" )
Documents written in the This study exclusively considered articles composed in the English language,
English language
Subject area Areas that highlighted the interaction of circular economy and mnovation
management in sustanable business models such as: Environmental Science,
Social Sciences, Business, Management and Accounting, Engineering,
Economucs, Econometrics and Finance,

All data of publication Mo specific date range was specified, as the objective was to uncover the
trend within the field and pinpoint when scholarly discussions commenced.

Articles in journals The searches 15 concentrated solely on documents published n juumals.

Since the data collected is only from the Scopus database and given the limitations of the Scopus database,
it is essential to acknowledge that our dataset may not be comprehensive. While there is a possibility that
data from other databases, such as Web of Science, PubMed, ERIC, etc., may not be considered, this risk
is minimized if a comprehensive formatting method is in place and allows seamless integration of data from
different databases. Unfortunately, the current version of this study's Biblioshiny bibliometric software does
not have this capability. However, despite these limitations, Scopus includes many articles with higher
citation records (Jacso, 2009; Martin-Martin et al., 2018; Schotten et al., 2017). Hence, the collected data
are sufficient to draw the scientific perspective, identify the focal points of the research, and perform other
analyses specified in this study.

Data Extraction, Loading, and Conversion

After filtering, 2853 data were collected based on the search criteria listed in Table 1. Then, these data were
outputted for analysis. The Scopus platform facilitated this process by allowing the export of more than
2000 data at a time, which is a significant advantage over the Web of Science (WoS), which imposes a
maximum of 500 data exports simultaneously. In addition, Scopus allows researchers to export data in
various formats, including BibTeX, CSV, Plain Text, and RIS. Also, the data was exported in CSV format
for this study, facilitating the integrated import into the bibliography for bibliometric tools (Aria &
Cuccurullo, 2017). In addition, Scopus offers the researcher a fundamental data analysis with the possibility
of advanced study. It helps the researcher to check the accuracy of the data collected for his research.

Data Synthesis

Table 2 is a summary of the primary data of the study. The "period" is from 2007-2025, which indicates
that since 2007, it has become essential to address this area. "Resources" indicates different types of
publications, such as magazines and books, which were 602 sources in this study. "Documents" is the
number of individual publications analyzed, which reached 2853. The "Annual Growth Rate" (AGR) is
17.05, which indicates the change in the measure's value over a year. "Average document age" is 1.84, which
reveals the period since the documents were published. "Average citations per document” is 33.72. It
measures the average number of citations per document in a particular academic journal or discipline. In
addition, it provides vital insight into the importance of research articles in a specific discipline. Keywords
Plus (ID)", with a total of 10,797 entries, includes additional keywords and phrases generated by the Scopus
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system, extracted from the references cited in each document. (Tripathi et al., 2018). In contrast,
keywords (DE)" ate specific terms, totaling 7283, that the authors themselves chose to conclude the main
topics of their work. Table 2 also shows 9361 unique authors. In the extracted data, 160 single-authored
documents highlight individual contributions, with an average of 4.19 co-authors. In these publications, the
"international cooperation of authors" shows a mean of 39.05, which indicates the authors' international
cooperation level, as evidenced by the range of keywords and the frequency of citations. These data provide
a valuable perspective on the extent of research participation in this area and the range and depth of topics
covered. See Table 2 for detailed figures and metrics.

Table 2. Data Synthesis Entails Presenting Primary Information and Offering a Summary of the Dataset

Description Eesults
MAIN INFORMATION ABOUT DATA
Timespan 2007:2025
Sources (Journals, Books, etc.) 602
Documents 2853
Annual Growth REate %o 17.05
Document Average Age 1.84
Average citations per doc 33.72
References 225577
DOCUMENT CONTENTS
Keyvwords Plus (ID) 10797
Author's Kevwords (DE) 7283
AUTHORS
Authors 9361
Authors of single-authored docs 160
AUTHORS COLLABORATION
Co-Authors per Doc 4.12
International co-authorships %o 3805

Result and Discussion

This section addresses the results and discussions, aiming to explain (1) research development and evolution
patterns at the Intersection of the circular economy (CE) and innovation management (IM), with an
emphasis on publication output, distribution, resources, and citation metrics; (2) participation of scientists,
their affiliations, and the extent of their shared networks and (3) thematic focus in the circular economy
(CE) and innovation management (IM).

Analysis of research output at the Intersection of circular economy (CE) and innovation management (IM)
shows a crucial upward trend in the volume of publications in recent years. This increase reflects the
increasing recognition and synergy between CE and IM in academic and industrial circles. The diverse
distribution of publications in various specialized, interdisciplinary journals and conferences highlights the
multifaceted nature of this field. Citation metrics provide insights into influential works that have shaped
intellectual and practical assets and indicate the growth and development of research partnerships in CE
and IM.

Examining key researchers' contributions, affiliations, and topics provides a clearer picture of the driving
forces in CE and IM. Distinguished academics whose influential work is widely cited are often associated
with top-ranked universities and research institutes globally. This study also shows the collaboration
networks among these researchers linked through partnerships and joint projects. These networks are
crucial for fostering innovation and sustainability, as they enable the pooling of diverse expertise and
resources, thereby increasing the overall quality and impact of research in CE and IM.
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management (IMCE). Current research shows a strong orientation towards sustainability model innovation,
sustainable development, environmental Economy and Circular Economy. Also, this research focuses on
digitization and the fourth-generation revolution with advanced technologies such as artificial intelligence
and blockchain, and it shows that sustainable business models, which reflect the global push towards
environmentally friendly practices and social responsibility, are growing based on innovation and circular
bioeconomy models. Also, economic innovation, green innovation, life cycle assessment, business model
innovation, entrepreneurship, supply chain management, and dynamic capabilities are the basis of research
(IMCE), and the findings of this research show their vital role in the successful guidance and adaptation of
industrial developments 4.0 with It highlights sustainable business models.

Growth and Trend of Technology Management and Innovation Management Research

This section shows the annual growth and trend of the scientific output of articles in the field of circular
economy and innovation management. Research in the Intersection of circular Economy and innovation
management started in 2007 with two articles. The first paper by Wen et al. In August 2007, titled "Recycle
of low chemical potential substance," and the second article by Suocheng et al. in December 2007, titled
"Problems and Strategies of Industrial Transformation of China's Resource-based Cities." Based on the
analysis of the biblioshiny software, the production and growth of intellectual and theoretical works at the
Intersection of these two fields has been accompanied by an annual growth rate of 51.38% from 2007 to
the beginning of 2025 (see Figure 1). From 2008 to 2014, we faced stagnation in scientific work at the
Intersection of these two fields. However, since 2014, growth has been slow. In the middle of 2017, the
growth rate of scientific works suddenly increased, reaching 830 cases from 33 cases in 2017 at the end of
2024, revealing a significant gap in the progress of scientific works in the Intersection of these two areas.
Also, considering that this data was collected at the end of 2024, the number of articles at the Intersection
of these two areas at the starting point of 2025 is 34, which shows this area's importance, necessity and
attractiveness for scientific knowledge.

Table 3. Articles Production Per Year

Year Articles Year2 Articles3
2007 2 2017 33
2008 1 2018 67
2009 0 2019 127
2010 3 2020 214
2011 0 2021 392
2012 0 2022 522
2013 0 2023 600
2014 6 2024 830
2015 6 2025 34
2016 16
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Annual Scientific Production
Articles

Figurel. Annual Scientific Growth of Articles in the Fields of Circular Economy and Innovation Management by
Biblioshiny
In addition, Table 4 shows the average annual professor and the average citation of each work for the
number of publications in the field of circular economy and innovation management. The results show that
only two publications received an average of 1.94 citations in 2007, a low number that probably marks the
beginning of this debate. Of course, after 2007, the trend of the average annual citation and the average
citation per work grew, so at the peak in 2015, TC per YEAR and TC per Art reached the peak of 28.83
and 288.33, which shows the highest record. But surprisingly, the average annual citations dropped sharply

from 2015 to 2024. So, it reached 2.94 in 2024, the lowest average citation since 2007. The reason for this
decrease in citations was not apparent to the authors.

2976


https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v4i1.6093
https://translate.google.com/history
https://translate.google.com/history
https://translate.google.com/history
https://translate.google.com/history

Journal of Ecohumanism

2025

Volume: 4, No: 1, pp. 2967 — 2996

ISSN: 2752-6798 (Print) | ISSN 2752-6801 (Online)
https://ecohumanism.co.uk/joe/ecohumanism

DOI: https://doi.org/10.62754/joe.v4i1.6093

Table 4. Average Citation Per Year and Average Citation Per Art

Year MeanTCperArt N MeanTCperYear CitableYears
2007 35.00 2 1.94 18

2008 71.00 1 4.18 17

2010 141.33 3 9.42 15

2014 238.67 6 21.70 11

2015 288.33 6 28.83 10

2016 183.50 16 20.39 9

2017 156.12 33 19.52 8

2018 94.43 67 13.49 7

2019 105.03 127 17.50 6

2020 75.40 214 15.08 5

2021 51.79 392 12.95 4

2022 31.74 522 10.58 3

2023 15.45 600 7.72 2

2024 2.94 830 2.94 1

2025 0.18 34 0

|
£
2007 2010 - 2019 2021 2023 2025

Figure 2. Average Citation Per Year
Resources and Related Documents of Technology Management and Innovation Management Publications

Figure 3 shows the results of the top 20 relevant sources that emphasize publishing articles on circular
economy and innovation management. This data is derived from Scopus and retrieved in September 2024.
In particular, "JOURNAL OF CLEANER PRODUCTION" and "SUSTAINABILITY
(SWITZERLAND)" are the most essential sources that contributed to the publication of 307 articles since
2007. Additional influential sources include: "BUSINESS STRATEGY AND THE ENVIRONMENT,"
"FOODS," and "RESOURCES, CONSERVATION AND RECYCLING."
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Figure 3. Distribution of Articles by Relevant Sources From 2007 To Mid-2024.

According to the relevant documents available in the field of circular economy and innovation management,
this study analyzed global and local citations of publications. Global citation count is the total number of
citations by a document from all publications indexed in a resource (WOs, PubMed, etc). This criterion
also assesses the broad impact of a document, i.e., it takes citations from different disciplines. On the
contrary, local citation evaluates the number of citations a document has received from other documents
in the analyzed data set. It assesses its impact within the scope of the studied collections (Aria & Cuccurullo,
2017). Global citations include references that are global in scope and cover a variety of fields, while local
citations focus only on references in the specific discipline under review (Alkhammash, 2023; Waheed et
al., 2018). For this purpose, the analysis shows that the most global citation between 2007 and mid-2015 is
the article "Product services for a resource-efficient and circular economy — a review" (Tukker, 2015). It
has been published with a total of 1351 citations. It is noteworthy that this article has received the most
local citations, with a total of 141 local citations. However, the ratio of local references to global references
is lower than in most years of the study period. In addition, the findings show 20 referenced documents
from the dataset under review (see Figure 4). Table 5 also shows information about the 20 papers with the
most global citations, and Table 6 shows the documents with the most local citations. provides
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Figure 4. Top Twenty References by Number of Global Citations from the Collection Dataset

Table 5. Top Twenty-Five References by Number of Global Citations from the Collection Dataset
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Table 6. Top Twenty-Five References by Number of Local Citations from the Collection Dataset

Document Dol Year Local Global | LC/GC | Normalized
Citations | Citations | Ratio Local
(%) Citatiens

TUEKER A, 2015, J CLEAN 10.1016fj.jclepro.2013.11.049 2015 141 1351 10.44 5.42
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DE JESUS A, 2018, ECOL 10.1016/j.ecolecon.2017.08.001 | 2018 133 Fid 18.37 16.08

ECON

BLOMSMAF, 2017, 1 IND 10,1111 fjiec. 12603 2017 126 ga5 14.91 7.57

ECOL

ROSA P, 2020, INT J PROD 10.1080/00207543.2019. 1680896 | 2020 99 457 21.66 36.65

RES

PIEROMNI MPP, 2019, J 10.1016fj.jelepro.2019.01.036 2019 86 BA0 1246 14.70
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KRISTOFFERSEN E, 2020, 1 | 10.1016/j.jbusres. 2020.07.044 2020 82 423 19.39 30.36
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ELIAY, 2017, ) CLEAN 10.1016/).jclepro.2016.10.196 2017 it B28 11.15 4,21
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FERASSO M, 2020, BUS 10,1002 /bse. 2554 2020 &7 340 19.71 24 81
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DE ANGELIS R, 2018, PROD | 10.1080/09537287.2018.1449244 | 2018 B4 435 14.71 7.74

PLANM CONTROL

SAIDANI M, 2019, ) CLEAN | 10.1016/j.jclepro.2018.10.014 2019 B B52 9.82 10.94

PROD

Scientific Publication Production By Region/ Conntries

The review of scientific production and participation in the circular Economy and innovation management
in the region's countries shows the United Kingdom as the leader in this field, with 10,943 documents with
the most content production. Italy ranks second with 9,974 documents. China emerged as the leading
country in Asia with 7,993 documents, while the Netherlands and India followed with 6,137 and 5,018
documents, respectively.

With a deeper analysis, the top 20 countries are ranked based on total and average citations. Denmark
maintains its leading position, followed by the United Kingdom. Furthermore, as shown in Table 7, France
and the Netherlands emerge as important contributors with significant influence in this area.

In addition, Figure 5 shows the authors' extent of GCP and SCP contributions. Based on these two criteria,
there are two types of articles: Single Country Publications (SCP), where all authors belong to one country
and such publications represent intra-country collaboration, and Multi-Country Publications (MCP), where
authors belong to different countries. They are distinct, and such publications represent foreign cooperation
(Sweileh et al., 20106). In this research, Italy, with SCP=299, shows the highest participation of internal
authors and China, with MCP=119, shows the highest involvement of external authors.
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Table 7. Top Twenty-Five Most Cited Countries in the Field of Circular Economy and Innovation Management

Countries

ALY =

AT -

¥
I

Country TC Average Article Citations
UNITED KINGDOM | 108934 65.90
ITALY 9974 30.90
CHIMNA Jo93 30.00
NETHERLANDS 6137 55.30
INDILA 5018 30.20
SPAIN 4642 24.60
SWEDEN 4071 48.50
UsA 3826 36.80
GERMANY 3755 31.60
FINLAND 3548 30.70
BRAZIL 3407 31.00
FRANMCE 2984 58.50
PORTUGAL 2438 32.90
POLAND 2355 33.60
DENMARK 2345 69,00
AUSTRALLA 2153 20.90
AUSTRIA 1080 36.00
NORWAY 977 40.70
BELGILUM 218 34,00
MALAYSIA 734 16.70
OQATAR 642 489.40
GREECE 625 17.90
SOUTH AFRICA 611 35.90
TURKEY SBO 20.90
CANADA 497 19.10

Corresponding Author's Countries

Figure 4. Corresponding Authors Countties' GCP and SCP

g

Prolific Scholars, Institutions, and Collaboration Network

g

Prolific Scholars in the Field of Circular Economy and Innovation Management

Figure 6 is a comprehensive visual representation of prolific researchers, their respective countries and
specific areas of interest in the circular Economy and innovation management. This three-field plan depicts
the article's contributions by countties, authors, and thematic elements of this field. The left column lists
the active countries, the middle column highlights the contributing scientists from these countries, and the
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right column shows the most frequently used keywords used by the authors, called "topics" in this study.
Figure 5 emphasizes the visual cues through each box's height and the thickness of the connecting lines.
Box height indicates significance; taller boxes represent significant contributions. Similarly, the thickness of
the lines represents his solidarity, and thicker lines represent participation in a greater volume of work or
information produced.

From the left side of the left column, indicating the countries of origin for the research, we see significant
contributions from China, India, Italy, the Netherlands and the United Kingdom. These countries are the
main centers of circular economy research and innovation management, which shows a strong scientific
and industrial trend in these fields. Other notable countries include the United States, Brazil, Denmark and
Ttrkiye, which shows the global trend towards these areas.

The middle column lists prominent authors in the field. For example, Kumar A, Kumar V, and Liu Y have
important research studies that are highly related to the leading issues of circular economy and innovation
management, showing their effective contribution. Other authors such as Bocken H, Sehnem S and
Sassanelli C are also worthy of attention because they have strong and meaningtul links with key topics.
This indicates their research is influential and widely published in the scientific and academic community.

The rightmost column shows the Authot's essential keywords to understand the research better. Keywords
such as "circular economy," "sustainability," "Industry 4.0," and "sustainable development” ate highlighted,
indicating their centrality in this field. Other vital topics include "Business Model Innovation," "Circular
Business Model," "Blockchain," and "Waste Management". These keywords highlight the diverse aspects
of the interaction between the circular economy and innovation management that are studied. The
connection between these three fields reveals several profound insights. First, there is a strong link between
Chinese researchers and the keywords "circular economy," "sustainability," "Industry 4.0", "sustainable
development," and "business model innovation." It also shows that Chinese researchers have a significant
focus on these issues. Similatly, British Indian and Italian researchers strongly correlate with these keywords,
indicating a common trend among these important academic centers. Authors such as Kumar A, Kumar
V, and Liu Y show direct links with the keywords "circular economy," "sustainability," "Industry 4.0",
"sustainable development," and "business model innovation" and their influential roles in advancing these
fields. The existence of multiple connections between authors such as Bocken H, Sehnem S, and Sassanelli
C shows that their work covers a wide range of topics related to the circular economy and innovation
management.

2982


https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v4i1.6093
https://translate.google.com/history
https://translate.google.com/history

Journal of Ecohumanism

2025

Volume: 4, No: 1, pp. 2967 — 2996

ISSN: 2752-6798 (Print) | ISSN 2752-6801 (Online)
https://ecohumanism.co.uk/joe/ecohumanism
DO https://doi.org/10.62754/joe.v4i1.6093

AU_CO AU DE

Pﬁsﬁne“i 4

— - —
- | |wang) -

Sovtrs_ j— A

[ICALCe
B inland e

n sar

Figure 6. A Three-Field Plot of Countries, Authors, and Themes of Circular Economy and Innovation Management

Lustitutions, co-authorship, collaboration Network and Conntries' Collaboration

In examining co-authorship and social collaboration, this research investigated the social structure aspect
of bibliometric Biblioshiny. The social network in a discipline defines the connections between individuals,
institutions or countries based on the degree of cooperation (Benomar et al., 2022), where nodes mean
actors and their links represent their participation. The size of the circle shows the extent of their
cooperation network. In addition, there are smaller networks within the more extensive network. This study
presents the Author's collaboration network in Figure 7 and the institution's collaboration network in Figure
8. The result shows that prominent authors such as Kumar A, Sassanelli C, Liu Y, and Bocken N,
recognized as prolific academics in this field, have a strong collaboration network.
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Figure 7. Collaboration Network Between Authors

As shown in Figure 8, Delft University of Technology has established a vast network of cooperation with
other universities. At the same time, few other universities exhibit minimal or no collaborative networks.
Despite active participation in research of circular economy and innovation management, these institutions
have not collaborated with others to expand their social network in this area. For example, Wageningen

University and Research, Aston University, University of Modena and Reggio Emilia, University of Minho,
etc., are isolated without a cooperation network.
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Figure 8. Institution's Collaboration Network

The country cooperation map in Figure 9 and Table 8 shows the frequency of cooperation of the top 10
countries worldwide. According to the table, the frequency of participation from China to Britain, India to
Britain, and the United States of America is the highest, with 43, 38, and 34 cases, respectively, which shows
that Asia and Europe have contributed the most in this field.
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Table 8. Top Ten Countries' Collaboration Frequency in the World

From To Frequency
CHINA UNITED EINGDOM 43
INDIA UNITED EINGDOM 38
CHINA Usa 34
ITALY UNITED KINGDOM £

UNITED KINGDOM FRANCE 30
CHINA MATAYSLA 27
ITALY SPATN 26
CHINA INDLA 25

UNITED KINGDOM Usa 25
SPATN PORTUGAL 23

The Thematic Focus of Circular Economy and Innovation Management

This section addresses common themes shaping the circular Economy and innovation research landscape
and examines areas researchers have focused on over the years. The study also seeks to identify any changes
in the topics discussed in this context. The analysis was performed by carefully examining the authors'
keywords and their frequency of occurrence, then by investigating keyword dynamics, trending topics,
treemaps, Co-occurrence networks, and topic areas within the domain.

Keyword Analysis and Co-Oceurrence Network

In their works, the authors examine keywords crucial for deciphering emerging issues and understanding
the tendency of the academic community in a field (Agbo et al., 2021; Benomar et al., 2022). This review is
essential because it allows researchers to quickly identify themes and emphases in each publication through
the keywords used. In Figure 10, the word cloud is the most frequently used keyword in circular economy
and innovation management publications. Figure 11 shows the number of occurrences of these keywords.
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Figure 10. A Clear Word Cloud Visualization of the Most Frequently Used Keywords in the Field of Circular Economy
and Innovation Management
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Figure 11. Occurrence of the Keywords Plus in the Field of Circular Economy and Innovation Management

In this regard, Figure 12 shows the dynamic view of authors' most used keywords over time. According to
the figure, these keywords started to grow and develop continuously around 2016. In comparison, the most
repetition of these keywords was in 2024. But, from 2004 to 2025, this cumulative event reached a constant
rate. Circular economy and sustainable development continued to grow dynamically until 2010 with a higher
growth rate than other keywords.
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Figure 12. Authors' Keywords' Dynamic View Over Time

The circular economy became one of the most frequently used keywords in 2016. It grew by 2025 with a
significant difference from other keywords, which shows that the interaction between the two fields of
citcular economy and innovation management has been effective and has led to the growth of writers'
desire for this issue to be addressed until 2024. However, starting in 2024, the growth rate was fixed for
reasons the authors did not mention. Sustainable development has also been promoted as another frequent
keyword since 2016. Therefore, sustainable development as an aspect of circular economy and innovation
management has been discussed among researchers over the years (see Figure 12).

In addition, this in-depth research explored the Keyword Convergence Network (KCN) to gain further
insights into the dynamics of the circular Economy and innovation management. Through KCN analysis,
the complex interrelationships between keywords in scientific research were clarified, and a holistic
understanding of the knowledge network in this field was provided (Esfahani, 2019). Hence, our findings
identify frequent keywords, as shown in the word cloud (Figure 10), and reveal their complex relationships
(Figure 13). Significantly, keywords with a larger circle have a more significant impact on the network. The
different thickness of the lines indicates the strength of the connection between the keywords. Thicker lines
indicate a strong correlation. While thinner lines indicate weaker connections, keywords without connecting
lines indicate no relationships between them and other words.
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Figure 13. Co-Occurrence Network of Keywords

Also, for a more detailed and clear understanding of the subjects of this research, see the tree map (see
Figure 14). A tree map in the field of bibliometric analysis is a visualization tool that provides a hierarchical
view of data. Regarding author keywords in Biblioshiny, a tree map visually shows the distribution and
frequency of keywords used by different authors (Rajimol et al., 2024). The size of the rectangles shows the
frequency of that keyword. In this circular map, sustainable development, Recycling, waste management,
sustainability and environmental effects are the most abundant.

I..hﬂm
114

Tree

Figure 14. Threemap of Fifty Top Author's Keywords
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Also, trend topics were extracted and analyzed based on the Authot's keywords from the dataset. Authors
usually specity article keywords that can serve as guides to extract thematic nuances from the content (Song
etal., 2019). This systematic review reveals emerging trends by monitoring the frequency of these keywords
across the literature, thereby presenting valuable insights into the evolution of the circular economy and
innovation management over time. Although the keywords of many authors are represented in the word
cloud (Figure 10), the analysis in Figure 15 reveals a hierarchical arrangement of topics at the Intersection
of circular economy and innovation management discussed by researchers in different years. These topics
can be related to circular economy and innovation management in many ways. For example, in 2022,
Recycling had the most discussion in circular economy and innovation management. Similarly, in 2023,
Green Economy was a leading theme, a key concept in circular economy and innovation management.

Trend Topics
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Figure 15. Trending Topics

In this study, another insightful analysis involves the creation of a thematic map of the circular economy
and innovation management. The primary purpose of this thematic map is to show the field's current state
and provide a glimpse of its future sustainability. Such analysis is valuable in increasing the knowledge of
researchers and stakeholders about informed directions for future research and development in specific
subject areas. Thematic analysis in this study includes the examination of clusters of authors' keywords and
their mutual links to extract thematic areas. These themes are characterized by density (depicted on the
vertical axis) and centrality (on the horizontal axis). Centrality evaluates the degree of mutual connections
between different topics, while density evaluates the internal coherence within nodes (Esfahani et al., 2019).
Two characteristics, density and centrality, determine the development and importance of the topic in the
topic network. Nodes with more connections to others have higher centrality and importance, placing them
in critical positions in the network. Cohesion between nodes, represented by density, represents the field's
ability to grow and maintain itself. Figure 16 presents a thematic map of circular economy and innovation
management, divided into four quadrants (Q1 to Q4).
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Figure 16. Thematic Map

According to the Author's keywords, the thematic map shows the most relevant issues in the desired field
(Figure 15). The purpose of making a thematic map is to understand the current situation and the future
direction of research development in this field. It measures the centrality of the network cluster or the
degree of interaction with other graph clusters and reveals the importance of the study topic. The Y-axis
represents density and measures the internal strength of the cluster network and topic development. By
plotting themes graphically, we (a) Motor themes (first quadrant, top right): these cluster network themes
have high centrality and density, are also well developed and are critical to the structure of a research topic.
(b) Niche topics (second quadrant, top left): topics with high density and low centrality, meaning they have
limited relevance. (c) Emerging or declining themes (third quadrant, bottom left): Themes with low
centrality and low density mean that they are minimally developed and marginal. (d) Basic themes (fourth
quadrant, (bottom right): represents basic themes with high centrality and low density. These themes are
critical for transdisciplinary research topics. In the visual representation of movement to the right, Up over
time indicates an uptrend, while a path to the lower left indicates a downtrend (Alkhammash, 2023; Bagdi
et al.,, 2023).

The topic map obtained from this bibliometric study provides a nuanced perspective of circular economy
and innovation management topics. In the upper right quadrant, under the heading "Motor thematic," we
find areas such as "resource recovery," "biorefinery," "circular bioeconomy," and "wastewater treatment."
These topics are very relevant and well-developed, which shows that they are the leading drivers in this
field. Their importance shows that environmental issues, recovery, renewal and restoration of resources are
increasingly central to the circular Economy and innovation management. This emphasis aligns with the
global trends towards the economy's composition, Which is aligned with environmental issues. The
remarkable development of these topics shows that significant scientific research has been devoted to
recognizing and improving adaptation to renewable resources and an environmentally responsible
economy. These are also critical themes of interaction between the circular Economy and innovation
management, which are well-developed.
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The opposite, upper left quadrant, called "niche topics," includes "green innovation," "e-waste," and "plastic
waste." These themes are well-developed, but they are essential in specific areas. Their specialized nature
shows that they respond to the field of sustainable production and industry consumption. For example,
green innovation includes innovations that help create key products, services, or processes to reduce
environmental damage, impact, and degradation, such as lowering electronic and plastic waste while
conserving natural resources. However, their specific situation shows that these topics, although advanced,
are not widely applicable to all areas of circular economy and innovation. Moving to the lower left quadrant,
"emerging or declining topics," topics such as "bioactive compounds" and "by-products” can be seen. These
themes are neither well-developed nor particularly central, indicating areas that may be developing or losing
relevance. For example, bioactive compounds are non-nutritive compounds of food that have biological
activity in the body and have been of interest in maintaining the health of the body, which can represent
nascent research areas that have not yet reached maturity. By-products include product production beyond
the purpose of the main product and include industrial and biological combined production, which is
essential for the circular economy. These themes may not have achieved the importance required to
influence this field. The themes of this quadrant are worth noting to determine whether they shape future
growth areas or are becoming obsolete.

Finally, by moving to the fourth quadrant, "basic topics" (bottom right), some topics in this category, such
as "sustainable development," "industry 4.0", "circular business model," "business model innovation," "eco-
innovation" "digitalization," "blockchain." "artificial intelligence" and "dynamic capabilities” are prominent
and, while highly important in interdisciplinary studies, have more development than other subjects. Other
topics that ate of high importance and are more vital in terms of transdisciplinary topics ate "life cycle
assessment," "waste management,”" "environmental sustainability," "circular business model," and
"Renewable enetgy." Based on this, it is possible to analyze the fundamental issues of the Intersection of
the two areas of circular economy and innovation management, which has grown increasingly. Therefore,

it deserves more attention and study.
Conclusion

Using the Biblioshiny web app, this study deals with a comprehensive bibliometric analysis of research
progress at the Intersection of circular Economy and innovation management. A bibliometric analysis using
Biblioshiny revealed several important insights into research progress at the Intersection of circular
economy (CE) and innovation management (IM). These findings show that publications and collaborations
in this field are increasing since 2007. In addition, this study shows a significant increase in publications in
recent years due to the upward growth of scientific productions, which indicates the increase in scientific
orientation and the importance of these fields. The dataset contains 2853 documents from 602 sources,
with an average citation rate of 33.72 per document, which indicates an increase in scholarly interest and
action in this area. The thematic analysis introduces trends, engine themes and main topics that dominate
the cutrent research discoutse, such as "tesoutce recovery," "circular bioeconomy," "sustainable
development," "circular business model," business model innovation," eco-innovation," and
"digitalization,"

The network analysis highlights prolific scientists and influential institutions that significantly impact the
development of CE and IM, demonstrating a valuable network of collaborations. This interconnection
reveals a solid foundation for future joint scientific actions, promoting collective knowledge and increasing
innovation across disciplines, such as the co-occurrence network (Figure 13), that emphasizes the
interconnectedness of these issues. In contrast, the collaboration network (Figure 7) shows the authors'
extensive collaboration with influential contributors such as Kumar A. and Sassanelli C.

In addition, the topic evolution map emphasizes the dynamic and progressive nature of these fields, with
motor themes constantly strengthening and evolving paths, which can reflect the importance of the topic
and the interest of researchers to find alternative ways of linear economics by using innovation in the scope
of different sciences. In addition, the three-field diagram (Figure 6) depicts the relationships between
countries, authors and research topics, indicating strong international collaborations, especially among
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countries such as China, India and the UK. This study provides a comprehensive overview of historical and
current trends at the Intersection of CE and IM and reinforces quantitative insights in the field. These
findings illuminate the theoretical landscape and help predict future directions that could shape the
evolution of circular economy research and innovation management.

Implications for Research, Practice, and Society

The findings of this research have many positive and practical consequences for different fields, including
university, industry and society. This research provides new insights that bridge the gap between theory and
practice by analyzing progress and thematic trends in the Intersection of circular Economy and innovation
management through a comprehensive bibliomettic approach.

Also, the findings of this study fill the gap between theoretical frameworks and applications of circular
economy and innovation management. Bibliometric analysis reveals critical subject areas and influential
contributions to academic research and practical implementation. For example, a topic map showing the
main themes at the Intersection of the circular economy and innovation management can guide
practitioners in focusing on strategies and practices well supported by academic research. This alignment
between theory and practice can increase the effectiveness of innovation strategies in creating a circular
economy, sustainable business model and sustainable production and consumption model.

In addition, this research can be directly applied to the management of various industries to promote
circular economy practices. By identifying key authors, the frequency of their work and the consistency of
their keywords, companies can act with more substantial insight and less risk and avoid common pitfalls.
The collaboration networks illustrated in Figure 7 emphasize the importance of cross-disciplinary and
international collaborations and show the importance of businesses fostering such partnerships to drive
innovation to create circular rather than linear business. In addition, understanding the trends and
referencing different issues helps organizations to identify the key success factors for increasing economic
efficiency in the future and plan to achieve it.

Research results can also influence public policy by highlighting critical circular economy and innovation
management areas that need support and investment. Policymakers can use these findings to optimally
allocate resources, promote research and development, and foster infrastructure conducive to innovation
in the circular economy. For example, the trends identified in the event graph (Table 11) and the keyword
grid (Figure 13) highlight basic, emerging, niche and motor areas that could benefit from government
financial and policy support. Based on this, policymakers can use these findings to have a meaningful impact
in guiding 4.0 developments.

From a social point of view, the results of this research can contribute to the formation of public attitudes
towards the circular Economy and innovation management. Also, this study's findings help pay attention
to the social and environmental impact of innovation in production and managing innovation while
developing production and improving industries by creating a circular economy as a sustainable business
model has a constructive effect on the well-being of society and environmental sustainability. In addition,
enhanced innovation practices influenced by this research can improve the quality of life by developing a
circular economy and alternative solutions that address social challenges.

In summary, this research contributes to developing academic knowledge and illuminates practical
perspectives for industry and policy. It emphasizes the importance of aligning theory and practice and
reveals the multifaceted impact of circular economy and innovation management on the economy,
education, politics and society.

Study Limitations

This research has no specific limitations, especially regarding the sample data collection process. A
significant limitation is the lack of technical capability of the software used to integrate data from different
databases during the study, which limits the analysis. Because relying only on the Scopus database for
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sample data may lead to the exclusion of relevant information from other databases. Sample data from
different independent databases must be obtained to increase the study's accuracy. In addition, modifying
search keywords when querying different databases can contribute to a more comprehensive analysis. This
limitation highlights the importance of future research efforts so researchers can adopt methods to collect
data from multiple databases with broader keyword search strategies for a more detailed review.

Also, the quantitative nature of the data does not allow a more detailed analysis in some cases. For example,
Figure 12 shows the trend of the dynamism of keywords in the last years. This tigure shows that the vitality
of the words has been fixed since 2024, but It is impossible to analyze it more precisely. Therefore, due to
the importance of understanding this issue, future researchers must use a qualitative approach for a more
detailed analysis.

In conclusion, this study increases valuable insights for researchers, mainly researchers new to the circular
economy and innovation management, by clarifying future research prospects and hot debates. Researchers
can quickly identify pivotal articles, prolific authors, and research topics in circular economy and innovation
management. Furthermore, this study reveals emerging issues that need deeper exploration to align with
circular economy goals and innovation management. The findings provide a concise and valuable overview
of the field's output over the years and a suitable road map for the future direction of the circular economy
and innovation management. Table 9 presents several suggestions for the future.

Table 8. Future Research Opportunities

Research Area Future Sugeestion Argument
Explore the integration of data from Expanding data sources will increase the
Data Collection | multiple independent databases comprehensiveness of future studies to overcome the
(e.g. . Web of Science, IEEE Xplore, limitation of absolute use of Scopus.
Google Scholar).
Develop and test refined and Redefining search keyvwords can provide a wider and
Keyword expanded search keywords in database | more diverse range of studies related to the domain
Refinement queries. thus providing a more accurate and in-depth analysis.
Identification and implementation of | Removing the technical limitations of eurrent
Software advanced software tools for software enables the integration of data from
Capabilities bhometric analysis. different databases and provides more detaled
analysis..
Increasing research that combines the | Expanding the field of research to meluda
Interdisciplinary | circular economy with other fields interdisciplinary approaches can lead to the
Approaches (e.g. economics, sociology, ecosystem | expansion of new insights and innovations and
studies), increase the scope of research..
Increased focus on unknown emerging | Aligning research with cutting-edge technologies
Emerging technologies (e.p. artificial ensures that the field remains relevant and evolves in
Technologies intelligence, blockchain) in innevation | line with 4.0 revelution.
management.
within imnovation management Understanding how the circular economy and
Regional Analysis | Conduct studies focusing on regional | innovation management differ in different regions
differences in circular economy can provide valuable insights and practical
practices, implications for global strategies,
I
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