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Abstract. Transition to circular economy (CE) requires that organisations change the way they do activities. Through digitalisation the 

information flow can be improved across all the value chain. The information that is particularly relevant for CE needs to be created in the 

first place and shared within the organisation and among them to implement CE strategies. Implementation of CE strategies requires that 

organisations has the ability to access technologies through technology transfer to achieve higher co-operation levels. Circular processes can 

be defined as those processes within organisations that positively contributes towards CE principles implementation, such as re-using or 

recycling products and materials. Within this article knowledge management (KM), digitalisation, and technology transfer (TT) are analysed 

through systematic literature review to understand the impact of these three concepts on organisations capabilities to develop circular 

processes. The knowledge management theory demonstrate the need for higher attention on how within organisations and between 

organisations CE related information could be managed to achieve CE strategies for organisations and their networks, such as supply chain. 

Technology transfer ensures that there are pathways to transfer relevant technologies that can improve or enable CE processes to multiple 

organisations through open source or conditional transfers. A concept based on a literature review is proposed on how digitalisation facilitates 

knowledge management within & among organisations, improves decision making of circular processes, and enables CE strategies 

implementation. 
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1. Introduction 

 
Organisations and governments are faced with the challenges of rapidly increasing production and consumption of 

goods. With a huge amount of resources needed to support markets demand the sustainability boundaries are being 

challenged. The raw materials extraction, usage of fossil fuels, waste generation, etc. are the issues that Circular 

Economy (CE) address (Jabbour et al., 2018). In practice, to ensure CE implementation organisations needs to adapt 

their strategies and processes for developing and maintaining circular processes. The circular process can be defined 

as the actions and steps within an organisation that ensure the CE strategies, such as repair, design for circularity, 

etc. can be achieved by the supply chain. A difficult task for organisations is to find solutions for implementing 

such strategies when the supply chains are global, there is an increasing amount of varieties of products, etc. The 

developments of digital technologies enable such solutions through new business models, new processes, and 

optimisation opportunities for organisations function areas such as sales, marketing, procurement, etc. (Yadav et 

al., 2020). IoT, blockchain, Cloud computing, all these technologies that are transforming industries can be 

exploited for the circular processes development. With the increased exchange of explicit knowledge and co-

operation-based developments the circularity gap can be closed (Cesur et al., 2020). With the increased options for 

organisations to manage their operations, develop strategies, and new business models there is a need to understand 

what are the impacts of digital technologies, knowledge management, and technology transfer in the context of 

organisations and their networks CE ecosystem.  

 

The research goal of this article is to do a systematic literature review of digitalisation, knowledge management, 

and technology transfer impact for the organisations capabilities to develop circular processes. The object of the 

research is organisations and their capabilities to develop circular processes.  To achieve the goal following research 

questions (RQ) are formulated:  

1. What is the impact of digitalisation on the organisations capabilities to develop circular processes? 

2. What is the impact of knowledge management on the organisations capabilities to develop circular processes? 

3. What is the impact of the technology transfer on the organisations capabilities to develop circular processes? 

4. How digitalisation can facilitate knowledge management and technology transfer for organisations capabilities 

to develop circular processes?  

 

To answer the first 3 research questions systematic literature review will be used. To answer the fourth research 

question literature synthesis from the findings of the first three research questions will be used. Research objectives 

are: 

1. To analyse the impact of digitalisation on the organisations capabilities to develop circular processes. 

2. To analyse the impact of knowledge management on the organisations capabilities to develop circular 

processes. 

3. To analyse the impact of technology transfer on the organisations capabilities to develop circular processes. 

4. To propose concept how digital technologies facilitate knowledge management and technology transfer for 

organisations capabilities to develop circular processes. 

 
2. CE, digitalisation and main theories 

 
Circular economy surfaced from ecological and environmental economics and industrial ecology (Ghisellini, 

Ciacalani, & Ulgiati, 2016; Chehabeddine, Grabowska & Adekola, 2022). Academia and practitioners turned to CE 

when high production and consumption rates challenged resource scarcity and climate change. With limited 

resources available in the world recycling, reuse, using renewable materials, and other CE strategies are becoming 

a must objective for organisations to align with. The alignment with the CE principles requires organisations to 

adopt circular business model components, such as reverse logistics, and need to address CE strategies (Pieroni, 

McAloone, & Pigosso, 2020). It enables companies to think of new ideas, products, services, etc., within the context 

of CE and how to deliver the added value to customers and end users through a circular supply chain. There is a 
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strong requirement of collaboration from organisations networks (supply chains, clusters, etc.) to develop circular 

processes that can support and implement CE strategies. Not only organisations, but overall cities adopt CE 

principles (Farelnik, 2021; Napiórkowska-Baryła & Świdyńska, 2021). It is an challenge how CE should be 

managed in a optimized way when it involves multiple stakeholders. 
  

It would be difficult to find an organisation that was not impacted by digitalisation. From physically written 

information transition to a virtual environment to decision making based on real-time data, organisations managers 

can increase their capabilities in performing everyday tasks. Data and value that is given from analysing it require 

organisations to adjust their business models (Ritter & Pedersen, 2020). Digitalisation supports business processes 

and is an enabler for digital transformation - the restructuring of the business model. The impact on business from 

digitalisation results in better marketing, improved strategic planning, and control (Truant et al., 2021). The 

adoption of digital technologies requires organisations to have employees with adequate competencies, investment 

capabilities, technological solutions, etc. (Nagy et al., 2018). Within the context of CE digitalisation could allow 

higher co-operation with the supply chain, partners, and various other stakeholders. The information generation and 

sharing flexibility could be a significant factor for developing the circular processes to support CE strategies. 

 

Knowledge management allows organisations to improve competitiveness by utilising the knowledge to deliver 

new value propositions for customers, improve processes, create new products, etc. The main two dimensions for 

the knowledge management activities are enablers and processes (Bessant & Francis, 2005).  Enabling mechanisms 

allow knowledge to be shared by individuals, teams, etc. It facilitates knowledge creation, sharing, adoption, and 

so on. The processes deal with how the knowledge is created, how it is shared, how it is stored, applied, etc. (Santoro 

et al., 2018).  In the context of CE, knowledge management can enable to connect downstream and upstream supply 

chain organisations for collaboration on the CE strategies design.  

 

Kogut and Zander were among the first ones to link the knowledge-based theory with competitive advantage 

(Wahab et al., 2009). Tacit type of knowledge, which is based on people's skills, competencies, know-how, etc., is 

difficult to transfer. Through socialising tacit knowledge can be passed on to another person. By receiving the tacit 

knowledge through socialising person can create new knowledge that could potentially lead to the generation of 

explicit knowledge.  Explicit knowledge, based on software, hardware technologies, documents, procedures,  etc. 

is the core of the technology transfer.  Explicit knowledge is easier to transfer compared to tacit knowledge. To 

generate explicit knowledge, which can be used by organisations to improve their competitiveness, tacit knowledge 

is required. In the ecosystem of CE explicit knowledge allows organisation to develop strategies and processes to 

enable CE strategies. In this ecosystem, the roles of technology transfer and transferee are important for establishing 

CE strategies. Their management through digital technologies could foster the progress for adapting or creating new 

value chains in order to adress CE strategies. 

 

In this paper organisations capabilities to develop, maintain and design circular processes are the main object. The 

surrounding concepts of knowledge management, technology transfer, and digitalization are supporting pillars of 

organization and its network CE ecosystem that enables new opportunities for circular processes development.  

 
3. Methodology 

 
Literature on the digitalisation, knowledge management, and technology transfer impact on organisations 

capabilities to develop circular processes will be investigated. For this purpose “Web of Science“ database will be 

used. The articles were searched with the following keywords: 

 “Technology transfer” AND recycling, 

 OR “Knowledge management” AND recycling, 

 OR “Knowledge management” AND circular supply chain, 
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 OR “Knowledge management” AND circular economy, 

 OR “Technology transfer” AND circular economy, 

 OR digit* AND circular supply chain. 

The recycling keyword was used to identify which articles mention one of the most relevant CE strategies. 

Downcycling, high-efficient recycling, downgrading, etc. are some of the possible ways to address recycling in the 

CE ecosystem. With the dominant practices of materials and products quality degrading after recycling this is one 

of the most important topics to address from the CE perspective. To understand what role knowledge exchange 

takes in the recycling field of CE technology transfer and knowledge management were combined with the keyword 

“recycling”. 

 

The circular supply chain keyword was used to filter articles that have content related specifically to supply chain. 

The networks of multiple organisations within CE strategies implementation are important, therefore the supply 

chain keyword was combined with knowledge management and digitalisation. Due to the significant amount of 

articles available the digitalisation keyword was combined with circular supply chain instead of circular economy 

to narrow down suitable articles that could address the research questions. Digit* was used to include digital, 

digitalisation, digitisation keywords from the literature. The keyword of the circular supply chain was not combined 

with technology transfer as there is a low amount of literature dealing with the CE and the concepts of technology 

transfer. Therefore, the broader term of circular economy was used as an additional keyword in the combination 

with “Technology Transfer”. 

 

The presence of the digitalisation, KM and TT topics in the articles is required to answer RQ4. Therefore, the latest 

literature was decided to focus on this research as CE is a relatively new model. The date range of the articles was 

chosen from 2018 till 2021-10-16. The search resulted in N (number of articles) = 340. The following further 

elimination of the articles based on various factors were done: 

 

1. Include only articles that are in the journals: N = 152. This criterion resulted in the further selection of only 152 

articles. This criterion was used to ensure the higher quality of the papers to be used in this research. 

2. Citations above 2: N = 76. The citation criterion is included to filter articles based on their relevance in the 

scientific community. 

3. The next step was to screen abstracts with the following criteria’s: 

3.1 To understand whether there is a connection with the CE, technology transfer, knowledge management, 

or digitalisation: N = 71. The criterion was used to eliminate articles that were not focusing on the relevant 

topics of this research paper or the connection to them was indirect. 

3.2 To eliminate technical reports: N=63. This criterion was chosen to filter out articles that deal mainly 

with technical solutions. 

3.3 To eliminate articles that do not address at least one of the RQ (1-3): N=50. The criterion was used to 

eliminate articles that had no implications or suggestions of what impact digitalisation, knowledge transfer, 

or technology transfer makes on the organisations capabilities to develop circular processes.  

4. The final selection of papers was done through screening of the articles. 7 articles were eliminated which resulted 

in a total of 43 research articles to be used for this research article. The final selection of papers was based on the 

lack of results or conclusions that would allow finding answers for this research article's research questions. Figure 

1 summarise the selection process of the articles. 
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Figure 1. Selection process of the research articles 

Source: made by authors 

 

In total 43 research articles were chosen for this research. The following analyses are made based on which RQ‘s 

articles address, the year of the articles, in which journal articles are published, what theories are used in the article, 

and what research methods were used. Figure 2 shows the dispersion of the articles based on which research 

questions they address. Most of the articles were related to RQ 1 (18 articles), followed by RQ 2 (8 articles) and 

RQ 3 (3 articles). 11 articles address both, RQ 1 & RQ 2 whereas RQ 1 & RQ 3 are addressed together in 3 research 

articles. To answer RQ 1-3 research articles were grouped into 3 categories: digitalisation (RQ 1, 22 articles), 

knowledge management (RQ 2, 15 articles), and technology transfer (RQ 3, 6 articles). Articles that address more 

than 2 RQ‘s (14 articles) were appointed to only one type of the three categories. This process was based on which 

RQ the research article addressed mainly. 

 

 
Figure 2. Dispersion of the articles based on which research questions they address 

Source: made by authors 
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Figure 3 shows the year of publishing of the articles. Most articles were published in 2020 with the least in 2018. 

 

 
 

Figure 3. Number of articles based on their publishing year 

Source: made by authors 

 
Figure 4 shows which theories were used in the analysed research articles. The most used theory in the reviewed 

research articles that address RQ 1-3 is the resource-based view. Within the reviewed articles that are linked to RQ 

3, there were no theories used.  

 

 

 
 

Figure 4. Used theories in the research articles that are related to RQ1 & RQ2 

Source: made by authors 

 
Figure 5 demonstrates the research methods (to collect the data or information) that were used within the analysed 

research articles. Literature review and case study were the most used methods in the analysed articles.  
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Figure 5. Type of the research methods used in the analysed articles 

Source: made by authors 

 

Figure 6 shows the distribution of the articles based on the journals they were published in. Sustainability 

(Switzerland); Journal of Cleaner Production; Resources, Conservation, and Recycling, and Industrial Management 

and Data Systems and Sustainable Production and Consumption journals had more than 1 article.  

 

 
Figure 6. Journals of the selected papers 

Source: made by authors 
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43 research articles will be used further to analyse their content. Three categories of the articles based on the first 

three research questions will be reviewed in the following section. 

 
4. Findings of the articles review 

 
To answer the research questions selected articles (43 articles) will be analysed. Each of the following thematic 

findings based on the research questions represents the analysis of articles that are from digitalisaion (RQ 1, 22 

articles), KM (RQ 2, 15 articles), and TT (RQ 3, 6 articles) categories.  

 

4.1 RQ 1 thematic findings 

 

Digitalisation improves economical activities by delivering value for various stakeholders. The ability to have rapid 

access to the questions, make a decision based on real-time data, and other examples allow organisations to explore 

opportunities of how to increase competitiveness. In terms of circular economy, the objectives are related to 

optimising resource usage by redesigning business as usual. Digital technology enables and improves various 

processes and business models that allow introducing competitive solutions that address CE objectives.  

 

The impact on organisations of digitalisations is that it allows managers to improve or enable CE strategies and 

processes for internal purposes and/or for the supply chain (organisation network). Figure 7 shows that digital 

technologies contribute to the decision-making of an organisation. The organisation thus can choose whether to 

improve circular processes that are within (Internal) its organisation boundary or/and enable the opportunities of 

CE strategies for other organisations (External). By enabling the CE strategies further organisations in the circular 

supply chain can develop or adapt their circular processes to establish re-use, recycling, or other CE strategies. 

 

With the increasing amount of supply chain shocks organisations are willing more to localise suppliers in order to 

have agility (respond fast in changing environment) by including digital technologies such as blockchain, sharing 

platfors, RFID‘s, cloud computing, etc. (Nandi et al., 2020).  

 

Incorporation of CE related KPI’s, such as energy efficiency, resources and raw materials consumption, use of 

renwable and secondary resources, etc., can assist managers and other employees within organisation to develop 

circular solutions. This can be achieved by utlising cyber-physical systems (digital twins as such), sensors, IoT, etc. 

(Nara et al., 2021).  

 

Rossi et al. (2020) suggest that the interconnection of data and information about the products enables 

automatization and decision making in regards to how reverse logistic should be organized, processes for 

maintainance, how raw materials use and energy consumption could be reduced, etc. The synergy of different 

organisations information within the supply chain allows traceability which can enable circular strategies as 

products and materials can be located, their condition can be know and the information of the products and materials 

can be accessed. 
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Figure 7. Conceptual framework of how digital technologies impacts organisation capabilities to develop circular processes 

Source: made by authors 
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out toxic materials, etc. This cascading effect can allow new circular business opportunities, ensure products and 
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to be more fluent and makes it possible to implement it with the help of digital technologies.  
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Figure 8. Digital technologies analysed in the reviewed articles 

Source: made by authors 
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Digitalisation allows better decision-making for organisations managers to develop and change business processes 
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organisations to work together to implement CE strategies at supply chain level.   

 
4.2 RQ 2 Thematic findings 

 
Knowledge management theory revolves around the central focus of the knowledge within organization. KM allows 

to attain, create and share knowledge for decision making purposes and for the creation of business strategies 

(Ferreira et al., 2020).  It can contribute to new business structures and new concepts of management to improve 

the competitiveness of the firm. For the second research question of what is the impact of knowledge management 

on the organisations capabilities to develop circular processes 15 research articles will be reviewed. 

 

0 2 4 6 8 10 12

IoT

Big data

Cloud computing

Cyber-physical systems

Blockchain

Analytics

Digital tecnologies for tracking

Additive manufacturing

Artificial intelligence

Quantum computing

Sensors

Number of articles

http://jssidoi.org/jesi/
http://doi.org/10.9770/IRD.2020.3.3(5)


 INSIGHTS INTO REGIONAL DEVELOPMENT 

ISSN 2669-0195 (online) http://jssidoi.org/jesi/ 

  2022 Volume 3 Number 3 (September) 

   http://doi.org/10.9770/IRD.2020.3.3(5) 
 

86 

 

Figure 9 shows the main findings of the reviewed articles. Knowledge management's impact on organisations 

capabilities to develop circular processes can be separated into Internal (within organisation) and External 

(organisation networks). Organisations can improve the skills and competencies of the employees within the 

company for them to perform daily tasks by taking into consideration the CE context (Giudice et al., 2020; Belkadi 

et al., 2020; Ortega-Lapiedra et al., 2019).  

 

By accessing the relevant knowledge within the organisation's network managers can develop and improve circular 

processes (Clulli et al., 2020; Kristoffersen et al., 2020). By identifying the relevant knowledge it allows to reveal 

opportunities for adapting or creating new processes within organisation to address the CE objectives (Wu et al., 

2019).  

 
The ecosystem of CE involves multiple stakeholders within organisations networks. Organisations can contribute 

to knowledge sharing for the purpose of making other parts of the supply chain more circular (Moreno et al., 2019). 

By understanding the relevant information that is attributed to specific products or materials new circular processes 

can be developed (Ruel et al., 2019).  

 

It can be supported by ensuring knowledge accessibility for the relevant stakeholders in the supply chain (Moreno 

et al., 2019). The circular processes are linked with various circular economy strategies, such as reducing materials 

usage, enabling reparability, etc. Those CE strategies implementation requires multiple stakeholders co-operation 

as it involves complex processes of different organisations.  

 

By synergizing the organisations knowledge, actively sharing knowledge, and participating in its formation it 

requires close co-operation of organisations and their networks (Brown et al., 2020; Cesur et al., 2020).  

 

Trust is required within the ecosystem of managing CE strategies when multiple organisations and their networks 

are involved (Cantele et al., 2020; Melander & Pazirandeh, 2019).  

 

Each of the organisation benefits from the active part of co-creation and sharing knowledge through their own 

circular solutions creation within organisations leading to reduced waste generation, increased materials and 

products recycling, etc. (Haziri et al., 2019; Razminiene & Tvaronavičienė, 2018).  
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Figure 9. Conceptual framework of how knowledge management impacts organisation capabilities to develop circular processes. 

Source: made by authors 
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operation of organisations and their networks. Within the CE ecosystem knowledge management of various 

organisations can lead to the creation of a circular supply chain through CE strategies implementation.  

 
RQ 2: What is the impact of knowledge management on the organisations capabilities to develop circular 

processes? 

Knowledge management contributes to organisations capability to develop circular processes by facilitating tacit 

knowledge within organisations. It allows organisation managers and employees to develop circular processes by 

utilizing explicit knowledge along the way. Each organisations explicit knowledge sharing enables other 

organisations to develop their own circular processes. When organisations work closely by using explicit and tacit 

knowledge they can implement CE strategies. The development and implementation of CE strategies require each 

organisation to contribute through their own circular processes development. 
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3.3 RQ 3 Thematic findings 

 
The modern world requires complex solutions to solve issues that block CE strategies. Technological solution's 

existence is only a step in an ecosystem where the right solution from an economic and environemntal perspective 

could be used to facilitate circularity. Technology transfer deals with explicit knowledge of the solutions created by 

one organisation that can be transferred to another organisation (Cho & Shenkoya, 2019).  

 
The technology transfer impact on organisations capability to develop circular processes is shown in figure 10. 

Procedures, white papers, guidelines, physical assets, etc. can be transferred from one organisation to another. Either 

in academic spin-offs, focusing on specific technologies transferring (low carbon technology as such), or in other 

forms, organiastions can share explicit knowledge (Poponi et al., 2020; Kirchherr & Urban, 2018). The acquired 

specific or adaptable technology to organisation context allows the transferee to develop its own circular processes. 

To enable scalability and allow various other oragnisations to acquire relevant technology for CE development 

objectives the technology can be acquired through various methods, such as licensing, franchising, etc. It is referred 

to as conditional transfer where two parties agree on the technology transfer with specific rules. These transfers 

differ from one organisation to another through scalability, speed, the technologies are easier to locate through 

various platforms, etc. (Chen et al., 2020; Guo et al., 2020). Based on the open-source principle organisations can 

access freely relevant knowledge on how to repair products, footprints for 3D printing, materials passports, etc. 

(Unterfrauner et al., 2019; Gonzalez-Varona et al., 2020). The open-source principles of easy to access it and free-

of-charge allow CE ecosystem stakeholders to use it for CE strategies and circular processes development. 

 

 
 

Figure 10. Conceptual framework of technology transfer impact on organisations capabilities to develop circular processes. 

Source: made by authors 

 

Technology transfer within the CE context allows relevant explicit knowledge diffusion among the organisations 

and their networks. It facilitates the capabilities of organisations to develop new circular processes within their 

organisations. By allowing the technology to be shared the CE ecosystem is enriched with the explicit knowledge 

to be used by various stakeholders which allows addressing the strategies of CE. 
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RQ 3: What is the impact of the technology transfer on the organisations capabilities to develop circular processes? 

The transferer of explicit knowledge allows the transferee to use it for its own organisation circular processes 

development. Explicit knowledge can be shared with multiple organisations. Whether through open-source 

principles (open to everyone) or through specific conditions (licensing, franchise, joint-ventures, etc.) the explicit 

knowledge can be utilised on a larger scale to address CE objectives. 

 

 

4.4 RQ4 conceptual framework 

 

The impacts of digitalisation, knowledge management, and technology transfer support the capabilities of 

organisations to change business strategies or processes. The changes aimed at addressing the CE principles allow 

CE strategies to be achievable by various organisations networks.  

 

Figure 11 provides findings from the reviewed articles on how digitalisation facilitates the knowledge management 

(implicit and explicit) of organisations, improves decision making on circular processes development, and enables 

CE strategies implementation. Databases, cyber-physical systems, IoT, etc. facilitate knowledge management 

within organisation and between them.  

 

Real-time data, big data, data analytics, etc. improve decision-making for organisations capabilities to develop 

circular processes. It allows identifying what circular processes are needed, such as changing specific material of 

product design to make it more circular, developing guidelines for reparability based on the feedback from the 

downstream supply chain, and so on.  

 

By accumulating and structuring the knowledge through digitalised solutions such as platforms, databases, etc. 

organisation networks can co-operate to align their business operations and processes for the implementation of CE 

strategies. 
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Figure 11. 
Conceptual framework of digitalisation impact on facilitating, improving decision making and enabling knowledge management, circular 

processes development, and CE strategies implementation respectively 
Source: made by authors 

 
The proposed conceptual framework demonstrate the impact of digitalisation: facilitation, improved decision-

making for organisations, and enabling CE strategies. Organisations and their networks, such as supply chains, 

clusters, etc. are able within the CE ecosystem to develop circular processes across each of the organisation to 

enable reparability, recyclability, and other CE strategies. The proposed framework depicts the most important 

functions of digitalisation in the CE ecosystem. 

 

RQ 4: How digitalisation can facilitate knowledge management and technology transfer for organisations 

capabilities to develop circular processes? 

Digitalisation facilitates knowledge in organisation and between organisations. It improves decision-making of 

organisation managers which allows them to perform better when developing circular processes. Digitalisation 

enables CE strategies by allowing multiple organisations networks to access relevant knowledge that is needed for 

them to implement specific CE strategies. 

 
The findings of the reviewed articles demostrated the impact of digitalisation, knowledge management, and 

technology transfer on organisations capabilities to develop circular processes. The impacts are related to allowing 

better decision makings, required conditions that allow CE strategies, and how digitalisation facilitates the whole 

process. 
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Conclusions 

 
Various digital technologies can improve organisations capabilities to access, store, share, analyse data, etc. Digital 

technologies improve organisation managers' capabilities to make decisions related to their organisation circular 

processes. It also allows other organisations to develop their own circular processes by making it easier to use 

relevant data and information. By working together organisations and their networks, such as supply chains, 

clusters, etc, can implement circular strategies.  

 

Knowledge management allows the management of tacit and explicit knowledge. Within an orgniasation it allows 

improving employees CE related competencies, skills, etc., which combined with explicit knowledge allows circular 

processes development. Managing explicit knowledge among different organisations and their networks improves 

the capabilities of the networks organisations to develop circular processes within their own organizational 

boundaries. The combination of multiple organisations tacit and explicit knowledge enables CE strategies 

implementation for their networks. 

 

Technology transfer, the transfer of explicit knowledge, allow organisations to transfer or receive required 

knowledge that can allow the establishment of circular processes. Technology transfering to multiple organisations 

through open-source principles or with specific conditions (licensing, franchising, etc.) scales the availability of 

CE-related technology and knowledge. These type of transfers allows various stakeholders to participate in the 

development of circular supply chain. 

 

Digitalisation facilitates, improves decision making, and enables CE strategies implementation for organisations 

and their networks. Various digital solutions, such as big data, cloud computing, blockchain, etc., reduce the number 

of obstacles that prevent organisation networks to implement CE strategies. By improving organisations networks 

capabilities to develop circular processes digitalisation works as an enabler for organisation networks to align those 

circular processes (product design for circularity, allowing reparability, etc.) for implementing high-efficient 

recycling, re-use of products, and various other CE strategies. 

 

 

References 

 
Ávila-Gutiérrez, M. J., Martín-Gómez, A., Aguayo-González, F., & Lama-Ruiz, J. R. (2020). Eco-holonic 4.0 circular business model to 

conceptualize sustainable value chain towards digital transition. Sustainability (Switzerland), 12(5), 1–32. 

https://doi.org/10.3390/SU12051889  

 

Bag, S., Dhamija, P., Gupta, S., & Sivarajah, U. (2020). Examining the role of procurement 4.0 towards remanufacturing operations and 

circular economy. Production Planning and Control. https://doi.org/10.1080/09537287.2020.1817602  

 

Bag, S., Gupta, S., & Kumar, S. (2021). Industry 4.0 adoption and 10R advance manufacturing capabilities for sustainable development. 

International Journal of Production Economics, 231. https://doi.org/10.1016/J.IJPE.2020.107844  

 

Bag, S., Wood, L. C., Mangla, S. K., & Luthra, S. (2020). Procurement 4.0 and its implications on business process performance in a circular 

economy. Resources, Conservation and Recycling, 152. https://doi.org/10.1016/J.RESCONREC.2019.104502  

 

Belkadi, F., Dhuieb, M. A., Aguado, J. V., Laroche, F., Bernard, A., & Chinesta, F. (2020). Intelligent assistant system as a context-aware 

decision-making support for the workers of the future. Computers and Industrial Engineering, 139. 

https://doi.org/10.1016/J.CIE.2019.02.046  

 

Bessant, J., & Francis, D. (2005). Transferring soft technologies: exploring adaptive theory. International Journal of Technology 

Management & Sustainable Development, 4(2), 93–112. https://doi.org/10.1386/IJTM.4.2.93/1  

 

Bressanelli, G., Saccani, N., Perona, M., & Baccanelli, I. (2020). Towards circular economy in the household appliance industry: An overview 

of cases. Resources, 9(11), 1–23. https://doi.org/10.3390/RESOURCES9110128  

http://jssidoi.org/jesi/
http://doi.org/10.9770/IRD.2020.3.3(5)
https://doi.org/10.3390/SU12051889
https://doi.org/10.1080/09537287.2020.1817602
https://doi.org/10.1016/J.IJPE.2020.107844
https://doi.org/10.1016/J.RESCONREC.2019.104502
https://doi.org/10.1016/J.CIE.2019.02.046
https://doi.org/10.1386/IJTM.4.2.93/1
https://doi.org/10.3390/RESOURCES9110128


 INSIGHTS INTO REGIONAL DEVELOPMENT 

ISSN 2669-0195 (online) http://jssidoi.org/jesi/ 

  2022 Volume 3 Number 3 (September) 

   http://doi.org/10.9770/IRD.2020.3.3(5) 
 

92 

 

 

Brown, P., Bocken, N., & Balkenende, R. (2020). How do companies collaborate for circular oriented innovation? Sustainability 

(Switzerland), 12(4). https://doi.org/10.3390/SU12041648  

 

Cantele, S., Moggi, S., & Campedelli, B. (2020). Spreading sustainability innovation through the co-evolution of sustainable business models 

and partnerships. Sustainability (Switzerland), 12(3). https://doi.org/10.3390/SU12031190  

 

Cesur, E., Cesur, M. R., Kayikci, Y., & Mangla, S. K. (2020). Optimal number of remanufacturing in a circular economy platform. 

International Journal of Logistics Research and Applications. https://doi.org/10.1080/13675567.2020.1825656  

 

Chen, Y., Li, Y., & Li, C. (2020). Electronic agriculture, blockchain and digital agricultural democratization: Origin, theory and application. 

Journal of Cleaner Production, 268. https://doi.org/10.1016/J.JCLEPRO.2020.122071  

 

Chen, M., Zhang, L., Teng, F., Dai, J., Li, Z., Wang, Z., & Li, Y. (2020). Climate technology transfer in BRI era: needs, priorities, and 

barriers from receivers’ perspective. Ecosystem Health and Sustainability, 6(1), 1–12. https://doi.org/10.1080/20964129.2020.1780948  

 

Chiappetta Jabbour, C. J., Fiorini, P. D. C., Ndubisi, N. O., Queiroz, M. M., & Piato, É. L. (2020). Digitally-enabled sustainable supply 

chains in the 21st century: A review and a research agenda. Science of the Total Environment, 725. 

https://doi.org/10.1016/J.SCITOTENV.2020.138177  

 

Ciulli, F., Kolk, A., & Boe-Lillegraven, S. (2020). Circularity Brokers: Digital Platform Organizations and Waste Recovery in Food Supply 

Chains. Journal of Business Ethics, 167(2), 299–331. https://doi.org/10.1007/S10551-019-04160-5  

 

De Bernardi, P., Azucar, D., Forliano, C., & Franco, M. (2020). Innovative and sustainable food business models. Contributions to 

Management Science, 189–221. https://doi.org/10.1007/978-3-030-33502-1_7  

 

Del Giudice, M., Chierici, R., Mazzucchelli, A., & Fiano, F. (2020). Supply chain management in the era of circular economy: the moderating 

effect of big data. International Journal of Logistics Management, 32(2), 337–356. https://doi.org/10.1108/IJLM-03-2020-0119 

  

Edwin Cheng, T. C., Kamble, S. S., Belhadi, A., Ndubisi, N. O., Lai, K. hung, & Kharat, M. G. (2021). Linkages between big data analytics, 

circular economy, sustainable supply chain flexibility, and sustainable performance in manufacturing firms. International Journal of 

Production Research. https://doi.org/10.1080/00207543.2021.1906971 

 

Farelnik, E. (2021). Revitalisation as a tool for the development of slow city (Cittaslow). Entrepreneurship and Sustainability Issues, 9(2), 

169-185. http://doi.org/10.9770/jesi.2021.9.2(11)  

 

Garrido-Hidalgo, C., Ramirez, F. J., Olivares, T., & Roda-Sanchez, L. (2020). The adoption of Internet of Things in a Circular Supply Chain 

framework for the recovery of WEEE: The case of Lithium-ion electric vehicle battery packs. Waste Management, 103, 32–44. 

https://doi.org/10.1016/J.WASMAN.2019.09.045  

 

Chehabeddine, M. R., Grabowska, S., Adekola, A. F. (2022). Building a model for securing regional development from ecological threats, 

Insights into Regional Development, 4(2), 22-40. https://doi.org/10.9770/IRD.2022.4.2(2)  

 

Ghisellini, P., Cialani, C., & Ulgiati, S. (2016). A review on circular economy: The expected transition to a balanced interplay of 

environmental and economic systems. Journal of Cleaner Production, 114, 11–32. https://doi.org/10.1016/J.JCLEPRO.2015.09.007  

 

González-Varona, J. M., Poza, D., Acebes, F., Villafáñez, F., Pajares, J., & López-Paredes, A. (2020). New business models for sustainable 

spare parts logistics: A case study. Sustainability (Switzerland), 12(8), 3071. https://doi.org/10.3390/SU12083071   

 

Guo, R., Lv, S., Liao, T., Xi, F., Zhang, J., Zuo, X., … Zhang, Y. (2020). Classifying green technologies for sustainable innovation and 

investment. Resources, Conservation and Recycling, 153. https://doi.org/10.1016/J.RESCONREC.2019.104580  

 

Haziri, L. L., Sundin, E., & Sakao, T. (2019). Feedback from remanufacturing: Its unexploited potential to improve future product design. 

Sustainability (Switzerland), 11(15). https://doi.org/10.3390/SU11154037  

 

Yadav, G., Luthra, S., Jakhar, S. K., Mangla, S. K., & Rai, D. P. (2020). A framework to overcome sustainable supply chain challenges 

through solution measures of industry 4.0 and circular economy: An automotive case. Journal of Cleaner Production, 254. 

https://doi.org/10.1016/J.JCLEPRO.2020.120112  

 

http://jssidoi.org/jesi/
http://doi.org/10.9770/IRD.2020.3.3(5)
https://doi.org/10.3390/SU12041648
https://doi.org/10.3390/SU12031190
https://doi.org/10.1080/13675567.2020.1825656
https://doi.org/10.1016/J.JCLEPRO.2020.122071
https://doi.org/10.1080/20964129.2020.1780948
https://doi.org/10.1016/J.SCITOTENV.2020.138177
https://doi.org/10.1007/S10551-019-04160-5
https://doi.org/10.1007/978-3-030-33502-1_7
https://doi.org/10.1108/IJLM-03-2020-0119
https://doi.org/10.1080/00207543.2021.1906971
http://doi.org/10.9770/jesi.2021.9.2(11)
https://doi.org/10.1016/J.WASMAN.2019.09.045
https://doi.org/10.9770/IRD.2022.4.2(2)
https://doi.org/10.1016/J.JCLEPRO.2015.09.007
https://doi.org/10.3390/SU12083071
https://doi.org/10.1016/J.RESCONREC.2019.104580
https://doi.org/10.3390/SU11154037
https://doi.org/10.1016/J.JCLEPRO.2020.120112


 INSIGHTS INTO REGIONAL DEVELOPMENT 

ISSN 2669-0195 (online) http://jssidoi.org/jesi/ 

  2022 Volume 3 Number 3 (September) 

   http://doi.org/10.9770/IRD.2020.3.3(5) 
 

93 

 

Khan, I. S., Ahmad, M. O., & Majava, J. (2021). Industry 4.0 and sustainable development: A systematic mapping of triple bottom line, 

Circular Economy and Sustainable Business Models perspectives. Journal of Cleaner Production, 297. 

https://doi.org/10.1016/J.JCLEPRO.2021.126655  

 

Kirchherr, J., & Urban, F. (2018). Technology transfer and cooperation for low carbon energy technology: Analysing 30 years of scholarship 

and proposing a research agenda. Energy Policy, 119, 600–609. https://doi.org/10.1016/J.ENPOL.2018.05.001 

  

Kristoffersen, E., Blomsma, F., Mikalef, P., & Li, J. (2020). The smart circular economy: A digital-enabled circular strategies framework for 

manufacturing companies. Journal of Business Research, 120, 241–261. https://doi.org/10.1016/J.JBUSRES.2020.07.044  

 

Lopes de Sousa Jabbour, A. B., Jabbour, C. J. C., Godinho Filho, M., & Roubaud, D. (2018). Industry 4.0 and the circular economy: a 

proposed research agenda and original roadmap for sustainable operations. Annals of Operations Research, 270(1–2), 273–286. 

https://doi.org/10.1007/S10479-018-2772-8  

 

Ma, S., Zhang, Y., Liu, Y., Yang, H., Lv, J., & Ren, S. (2020). Data-driven sustainable intelligent manufacturing based on demand response 

for energy-intensive industries. Journal of Cleaner Production, 274. https://doi.org/10.1016/J.JCLEPRO.2020.123155  

 

Melander, L., & Pazirandeh, A. (2019). Collaboration beyond the supply network for green innovation: insight from 11 cases. Supply Chain 

Management, 24(4), 509–523. https://doi.org/10.1108/SCM-08-2018-0285  

 

Moreno, M., Court, R., Wright, M., & Charnley, F. (2019). Opportunities for redistributed manufacturing and digital intelligence as enablers 

of a circular economy. International Journal of Sustainable Engineering, 12(2), 77–94. https://doi.org/10.1080/19397038.2018.1508316  

 

Nagy, J., Oláh, J., Erdei, E., Máté, D., & Popp, J. (2018). The role and impact of industry 4.0 and the internet of things on the business s

 trategy of the value chain-the case of hungary. Sustainability (Switzerland), 10(10). https://doi.org/10.3390/SU10103491  

  

Nandi, S., Sarkis, J., Hervani, A. A., & Helms, M. M. (2021). Redesigning Supply Chains using Blockchain-Enabled Circular Economy and 

COVID-19 Experiences. Sustainable Production and Consumption, 27, 10–22. https://doi.org/10.1016/J.SPC.2020.10.019  

 

Nandi, S., Sarkis, J., Hervani, A., & Helms, M. (2021). Do blockchain and circular economy practices improve post COVID-19 supply 

chains? A resource-based and resource dependence perspective. Industrial Management and Data Systems, 121(2), 333–363. 

https://doi.org/10.1108/IMDS-09-2020-0560  

 

Napiórkowska-Baryła, A., & Świdyńska, N. (2021). Factors affecting housing conditions: a case study of Cittaslow towns in Poland. 

Entrepreneurship and Sustainability Issues, 9(2), 94-107. http://doi.org/10.9770/jesi.2021.9.2(6)  

 

Nara, E. O. B., da Costa, M. B., Baierle, I. C., Schaefer, J. L., Benitez, G. B., do Santos, L. M. A. L., & Benitez, L. B. (2021). Expected 

impact of industry 4.0 technologies on sustainable development: A study in the context of Brazil’s plastic industry. Sustainable Production 

and Consumption, 25, 102–122. https://doi.org/10.1016/J.SPC.2020.07.018  

 

Ortega-Lapiedra, R., Marco-Fondevila, M., Scarpellini, S., & Llena-Macarulla, F. (2019). Measurement of the Human Capital Applied to the 

Business Eco-Innovation. Sustainability, 11(12), 3263. https://doi.org/10.3390/SU11123263  

 

Ozkan-Ozen, Y. D., Kazancoglu, Y., & Kumar Mangla, S. (2020). Synchronized Barriers for Circular Supply Chains i n Industry 3.5/Industry 

4.0 Transition For Sustainable Resource Management. Resources, Conservation and Recycling, 161. 

https://doi.org/10.1016/J.RESCONREC.2020.104986   

 

Poponi, S., Arcese, G., Mosconi, E. M., & Di Trifiletti, M. A. (2020). Entrepreneurial drivers for the development of the circular business 

model: The role of academic spin-Off. Sustainability (Switzerland), 12(1). https://doi.org/10.3390/SU12010423  

 

Rajput, S., & Singh, S. P. (2020). Industry 4.0 Model for circular economy and cleaner production. Journal of Cleaner Production, 277. 

https://doi.org/10.1016/J.JCLEPRO.2020.123853  

 

Razminiene, K., & Tvaronavičiene, M. (2018). Detecting The Linkages Between Clusters And Circular Economy. Terra Economicus, 16(4), 

50–65. https://doi.org/10.23683/2073-6606-2018-16-4-50-65  

 

Ritter, T., & Pedersen, C. L. (2020). Digitization capability and the digitalization of business models in business-to-business firms: Past, 

present, and future. Industrial Marketing Management, 86, 180–190. https://doi.org/10.1016/J.INDMARMAN.2019.11.019  

 

http://jssidoi.org/jesi/
http://doi.org/10.9770/IRD.2020.3.3(5)
https://doi.org/10.1016/J.JCLEPRO.2021.126655
https://doi.org/10.1016/J.ENPOL.2018.05.001
https://doi.org/10.1016/J.JBUSRES.2020.07.044
https://doi.org/10.1007/S10479-018-2772-8
https://doi.org/10.1016/J.JCLEPRO.2020.123155
https://doi.org/10.1108/SCM-08-2018-0285
https://doi.org/10.1080/19397038.2018.1508316
https://doi.org/10.3390/SU10103491
https://doi.org/10.1016/J.SPC.2020.10.019
https://doi.org/10.1108/IMDS-09-2020-0560
http://doi.org/10.9770/jesi.2021.9.2(6)
https://doi.org/10.1016/J.SPC.2020.07.018
https://doi.org/10.3390/SU11123263
https://doi.org/10.1016/J.RESCONREC.2020.104986
https://doi.org/10.3390/SU12010423
https://doi.org/10.1016/J.JCLEPRO.2020.123853
https://doi.org/10.23683/2073-6606-2018-16-4-50-65
https://doi.org/10.1016/J.INDMARMAN.2019.11.019


 INSIGHTS INTO REGIONAL DEVELOPMENT 

ISSN 2669-0195 (online) http://jssidoi.org/jesi/ 

  2022 Volume 3 Number 3 (September) 

   http://doi.org/10.9770/IRD.2020.3.3(5) 
 

94 

 

Rossi, J., Bianchini, A., & Guarnieri, P. (2020). Circular economy model enhanced by intelligent assets from industry 4.0: The proposition 

of an innovative tool to analyze case studies. Sustainability (Switzerland), 12(17). https://doi.org/10.3390/SU12177147  

 

Ruel, S., Shaaban, S., & Ducros, M. (2019). Supply chain vulnerability: contributions from an edifying case study. Journal of Enterprise 

Information Management, 32(2), 214–232. https://doi.org/10.1108/JEIM-05-2018-0086  

 

Sandvik, I. M., & Stubbs, W. (2019). Circular fashion supply chain through textile-to-textile recycling. Journal of Fashion Marketing and 

Management, 23(3), 366–381. https://doi.org/10.1108/JFMM-04-2018-0058  

 

Santoro, G., Vrontis, D., Thrassou, A., & Dezi, L. (2018). The Internet of Things: Building a knowledge management system for open 

innovation and knowledge management capacity. Technological Forecasting and Social Change, 136, 347–354. 

https://doi.org/10.1016/J.TECHFORE.2017.02.034  

 

Sarkis, J., Kouhizadeh, M., & Zhu, Q. S. (2021). Digitalization and the greening of supply chains. Industrial Management and Data Systems, 

121(1), 65–85. https://doi.org/10.1108/IMDS-08-2020-0450 

  

Truant, E., Broccardo, L., & Dana, L. P. (2021). Digitalisation boosts company performance: an overview of Italian listed companies. 

Technological Forecasting and Social Change, 173. https://doi.org/10.1016/J.TECHFORE.2021.121173  

 

Unterfrauner, E., Shao, J., Hofer, M., & Fabian, C. M. (2019). The environmental value and impact of the Maker movement—Insights from 

a cross-case analysis of European maker initiatives. Business Strategy and the Environment, 28(8), 1518–1533. 

https://doi.org/10.1002/BSE.2328 

  

Wilson, M., Paschen, J., & Pitt, L. (2021). The circular economy meets artificial intelligence (AI): understanding the opportunities of AI for 

reverse logistics. Management of Environmental Quality: An International Journal. https://doi.org/10.1108/MEQ-10-2020-0222  

 

Wu, K. J., Gao, S., Xia, L., Tseng, M. L., Chiu, A. S. F., & Zhang, Z. (2019). Enhancing corporate knowledge management and sustainable 

development: An inter-dependent hierarchical structure under linguistic preferences. Resources, Conservation and Recycling, 146, 560–579. 

https://doi.org/10.1016/J.RESCONREC  

 

 

 

 

 

 

 

Funding:  The publishing is partly funded by Iceland, Liechtenstein and Norway through the EEA Grants. Project Title: The Economic 

Integration of The Nordic-Baltic Region Through Labor, Innovation, Investments and Trade (LIFT). Project contract with the Research 

Council of Lithuania (LMTLT) No is S-BMT-21-7 (LT08-2-LMT-K-01-070). 

 

Data Availability Statement: More primary data be obtained from the authors on a resonable request.  

Author Contributions: Tadas Radavičius is is doctoral strudent under supervision of professor dr. Manuela Tvaronavičienė. The authors 

have read and agreed to the published version of the manuscript. 

 

 

 

 

 

 

 

 

 

 

 

http://jssidoi.org/jesi/
http://doi.org/10.9770/IRD.2020.3.3(5)
https://doi.org/10.3390/SU12177147
https://doi.org/10.1108/JEIM-05-2018-0086
https://doi.org/10.1108/JFMM-04-2018-0058
https://doi.org/10.1016/J.TECHFORE.2017.02.034
https://doi.org/10.1108/IMDS-08-2020-0450
https://doi.org/10.1016/J.TECHFORE.2021.121173
https://doi.org/10.1002/BSE.2328
https://doi.org/10.1108/MEQ-10-2020-0222
https://doi.org/10.1016/J.RESCONREC


 INSIGHTS INTO REGIONAL DEVELOPMENT 

ISSN 2669-0195 (online) http://jssidoi.org/jesi/ 

  2022 Volume 3 Number 3 (September) 

   http://doi.org/10.9770/IRD.2020.3.3(5) 
 

95 

 

 

 

 
Tadas RADAVIČIUS 

ORCID ID: https://orcid.org/0000-0002-5222-7499 

 

 

Manuela TVARONAVIČIENĖ is a professor at Vilnius Gediminas Technical University and Jonas Zemaitis Military 

Academy of Lithuania. She was national head of several international projects, financed by the European Commission, author 

of numerous papers, editor of a book, published by Elsevier. She is a project promoter promoter of The Economic Integration 

of The Nordic-Baltic Region Through Labor, Innovation, Investments and Trade (LIFT). Project contract with the Research 

Council of Lithuania (LMTLT) No is S-BMT-21-7 (LT08-2-LMT-K-01-070). Her research interests embrace a wide range of 

topics in the area of sustainable development and security issues. 

ORCID ID: https://orcid.org/0000-0002-9667-3730  
 

 

 

 

 

 

 

 

 

 

Make your research more visible, join the Twitter account of INSIGHTS INTO REGIONAL DEVELOPMENT:  

@IntoInsights 

 

Copyright © 2022 by author(s) and VsI Entrepreneurship and Sustainability Center 

This work is licensed under the Creative Commons Attribution International License (CC BY). 

http://creativecommons.org/licenses/by/4.0/ 

 
 

 

 

http://jssidoi.org/jesi/
http://doi.org/10.9770/IRD.2020.3.3(5)
https://orcid.org/0000-0002-9667-3730
http://creativecommons.org/licenses/by/4.0/

