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Managing Resource Loops in Circular Supply Chains: 
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Abstract
Multi-sided platforms have been increasingly recognized as enablers for circular supply chains. This notwithstanding, scholars are still struggling with a lack of deep understanding of the different roles that multi-sided platforms may play to enable inter-organizational collaborations among supply chain actors to foster the creation of circular supply chains, especially in the business-to-business setting. To address this research gap, the paper develops a taxonomy of multi-sided platforms enabling circular supply chains in the business-to-business setting, by leveraging existing literature as well as an empirical analysis that included 26 multi-sided platforms. Such platforms have been identified through the involvement of a panel of experts into this research area and analysed through a Delphi method. The proposed taxonomy is characterized by two dimensions: (i) the circular supply chain strategy that can be fulfilled through multi-sided platforms, i.e., closing, slowing, or narrowing of resource loops; and ii) the supply chain(s) involved by the resource loops to fulfil such strategies, i.e., either the supply chain in which a resource was originally addressed to or different supply chains. The taxonomy includes six clusters of multi-sided platforms enabling circular supply chains in the business-to-business setting. The study represents the first attempt to provide an overarching conceptualization of the different roles of multi-sided platforms enabling circular supply chains in the business-to-business setting. Furthermore, it informs managers on how multi-sided platforms can be exploited by companies to foster the creation of circular supply chains in the business-to-business setting.
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1. Introduction
Circular economy (CE)[footnoteRef:2] represents a new industrial approach that aims to overcome the linear “take, make, dispose” model of business (Ellen MacArthur Foundation, 2015), recognizing that resources are neither abundant nor easily accessible (McDowall et al., 2017). CE represents a regenerative system in which resource input and waste, emission, and energy leakages are minimized thanks to the long-lasting design, maintenance, repair, reuse, remanufacturing, refurbishing, and recycling of products (Geissdoerfer et al., 2017). Accordingly, the CE approach aims to bring about perfect circles of material flows to enable a decoupling of resource use and environmental impact from economic growth (Lazarevic & Valve, 2017). In this respect, CE can bring economy to a new sustainable pattern of growth that can motivate companies, policymakers, and society at large to adopt more sustainable behaviours (Haas et al., 2015; Brandão et al., 2020). [2:  The paper makes use of several abbreviations that are listed at the beginning of the paper for readers’ convenience [CE: Circular Economy; BM: Business Model; SCM: Supply Chain Management; CBM: Circular Business Model; CSC: Circular Supply Chain; CSCM: Circular Supply Chain Management; MSP: Multi-Sided Platform; B2B: Business-to-Business; B2C: Business-To-Consumer: C2C: Consumer-To-Consumer; PSS: Product-Service System].] 

From the companies’ perspective, the implementation of CE principles requires them to redesign their business models (BMs) towards circular business models (CBMs) (Ranta et al., 2018), which refer to “how a company creates, captures, and delivers value with the value creation logic designed to improve resource efficiency through contributing to extending useful life of products and parts (e.g., through long-life design, repair, and remanufacturing) and closing material loops” (Nußholz, 2017, p. 12). CBMs can be implemented by companies through the adoption of a set of managerial practices, i.e., actions that top managers can implement within their companies to create, transfer, and capture value in a circular way (Ünal et al., 2019). 
Existing literature argues that the adoption of such managerial practices requires companies to promote upstream and downstream collaborations with supply chain actors (Awan, Gölgeci, et al., 2022; Awan, Sroufe, et al., 2022), since companies cannot effectively implement such practices by themselves, i.e., without collaborating with supply chain actors (Sharma, 2020). For example, a company operating in the paper industry – that decided to manufacture its main products by exploiting cellulose fibres obtained through beverage cartons recycling – had to first establish a partnership with a multinational food packaging and processing company to acquire knowledge on the beverage carton recycling process, and, second, involve customers through ad hoc communication campaigns to favour product acceptance as well as the proper collection of beverage cartons to be recycled (Franzò et al., 2021).
The perspective of collaborations among supply chain actors has been addressed within CE studies, which include contributions that are aimed at incorporating CE principles into Supply Chain Management (SCM) (Genovese et al., 2017), i.e., the integration of the activities associated with the flow and transformation of goods from the raw materials stage to the end user (and related information flows) to achieve a sustainable competitive advantage (Seuring & Müller, 2008a). Within this research field, the circular supply chain (CSC) concept has recently emerged, dealing with how companies adopting CE principles manage and innovate their relationships with the other supply chain actors (Farooque et al., 2019). A CSC refers to “the coordinated forward and reverse supply chains via purposeful business ecosystem integration for value creation from products/services, by-products and useful waste flows through prolonged life cycles that improve the economic, social and environmental sustainability of organizations” (Batista et al., 2018, p. 446). An example of a CSC can be found in the seafood industry, where seafood processing by-products (e.g., shrimp shells) may be transformed into high-value polymers (e.g., chitin) to be used by bioplastics or pharmaceutical industries, instead of landfill disposal. To this aim, a CSC was established by involving farmers, seafood processing company, and logistics companies, to favour coordination among them by exploiting collaborative planning and information sharing (Creazza et al., 2021). 
CSCs have been increasingly recognized as crucial enablers to implement CE principles by companies (De Angelis et al., 2018). In particular, different CSC strategies (and related managerial practices) have been investigated to implement CE principles by leveraging collaborations with supply chain actors, i.e., closing, slowing, and narrowing of resource loops (Bocken et al., 2016). Moreover, research argues that collaborations among supply chain actors may happen either within the supply chain in which a resource was originally addressed to or in different supply chains (i.e., beyond the original one) (Jacobsen, 2006). However, research on this topic is still in its infancy (Alhawari et al., 2021). Indeed, despite existing research has recently started to discuss how companies adopting CE principles manage and innovate their collaborations with other supply chain actors within CSCs (Farooque et al., 2019), how such collaborations can enable the implementation of CE principles by companies has been poorly studied (Bruun Ingstrup et al., 2021), especially from an empirical point of view, thus requiring further investigation (Ferasso et al., 2020). 
Over the last decade, the exploitation of digital platforms has been acknowledged as a CE enabler within the existing literature, e.g., by allowing people and companies to share access to under-used physical goods, thus slowing resource loops (Ellen MacArthur Foundation, 2015). Digital platforms refer to digital infrastructures that are designed as virtual places that allow for the connection and virtual interaction of multiple users through integrated interfaces, mainly managed via applications or websites (De Reuver et al., 2017). Among them, multi-sided platforms (MSPs) – i.e., “all forms of networked business where multiple suppliers and customers interact for economic purposes within one or among multiple tiers in economic value chains” (Alt & Zimmermann, 2014, p. 162) – have been recently explored as a digital enabler of CSCs (Konietzko et al., 2019). These platforms can support the exchange of resources (such as products, components, and materials) among (circular) supply chain actors to guarantee resource life cycle extension and reuse by profoundly changing how the relationships between these actors take place through their orchestrating role (Trevisan et al., 2022). For example, the Italian agency for new technologies, energy, and sustainable economic development (ENEA) launched Symbiosis, i.e., the first Italian digital platform enabling the exchange of resources such as materials, energy, water, services, and expertise between different small and medium-sized enterprises (SMEs) (Cutaia et al., 2015). Moreover, existing literature shows that MSPs may involve actors belonging to either the supply chain in which a targeted resource was originally addressed to or different supply chains (Nowicka, 2021). However, a deep understanding of how MSPs may foster the creation of CSCs within the existing research is still missing (Berg & Wilts, 2018). In other words, existing literature has not clearly identified and analysed, so far, the different roles that MSPs can play in enabling CSCs by favouring interactions among supply chain actors.
Within the research stream on MSPs, the business-to-business (B2B) setting deserves specific attention since it has been rather neglected compared to consumer-to-consumer (C2C) and business-to-consumer (B2C) settings (Ritala & Jovanovic, 2023), where platforms connect individuals or companies with individuals, respectively (Loux et al., 2020). Interestingly, a recent interest in the B2B setting has emerged, since MSPs can reduce friction and increase efficiency in interaction processes among B2B players (Cullen & Farronato, 2020; Fisher & Fisher, 2019; Trabucchi & Buganza, 2021). However, MSPs struggle to be established in the B2B setting, due to complex interaction processes in fragmented value chains (Hein et al., 2020; Wallbach et al., 2019). 
Starting from the premises above, the paper takes a first step in addressing the gaps in existing research by addressing the following research question: “How do MSPs enable CSCs in the B2B setting?”. Answering this research question means providing a comprehensive understanding of the different roles that MSPs can play in the context under investigation. Accordingly, the paper develops a taxonomy of MSPs enabling CSCs in the B2B setting by leveraging existing literature as well as an empirical analysis. A taxonomy is an empirical-based classification of cases (unlike typologies, which are conceptual-based), with the aim to classify cases according to their measured similarity on observed variables (Bailey, 1994; Martín-Peña & Díaz-Garrido, 2008). The empirical analysis included 26 MSPs enabling CSCs in the B2B setting, which have been sampled through the involvement of a panel of experts into this research area and analysed through a Delphi method. The proposed taxonomy includes six clusters of MSPs enabling CSCs in the B2B setting, each one representing a specific role that a MSP can play in enabling CSCs.
From a theoretical point of view, the study represents the first attempt to provide an overarching conceptualization of MSPs enabling CSCs in the B2B setting, by shedding light on the different roles MSPs can play to favour inter-organizational collaborations as well as the most significant differences among them. Accordingly, the proposed taxonomy will help to draft a future scientific agenda through a systematization of the MSPs’ roles to enable CSCs in the B2B setting, thereby inspiring and enabling more systematic research in this field. Moreover, the study shows in practice how inter-organizational collaborations can happen among B2B actors involved in CSCs, especially enabled by MSPs. From a managerial point of view, the proposed taxonomy informs managers on the different ways through which they may exploit MSPs to foster the creation of CSCs in the B2B setting, consistently with the specific CSC strategy a company aims to fulfil and the actors (and related supply chains) it should engage with. 
The remainder of the paper is structured as follows. Section 2 presents an overview of research streams on CBMs, CSCs (Section 2.1), and MSPs (Section 2.2), with a specific focus on the B2B setting. Section 3 illustrates the rationale of the methodology, while Section 4 presents the taxonomy of MSPs enabling CSCs in the B2B setting and discusses it against existing research. Finally, Section 5 points out the conclusions, including theoretical and managerial implications, limitations, and avenues for further research.

2. Theoretical Background
This section provides an overview of the existing literature on CBMs and CSCs (Section 2.1), as well as on the role that MSPs can play to enable CSCs in the B2B setting (Section 2.2).

2.1 CBMs and CSCs 
CBMs, which refer to “how a company creates, captures, and delivers value with the value creation logic designed to improve resource efficiency through contributing to extending useful life of products and parts (e.g., through long-life design, repair and remanufacturing) and closing material loops” (Nußholz, 2017, p. 12), have been recognized as key levers for the implementation of CE principles by companies. 
To design a CBM, companies need to adopt a set of managerial practices (see Table 1) (Ünal et al., 2019; Urbinati et al., 2017). To implement such practices, existing literature shows that companies should leverage collaborations with supply chain actors (Bocken et al., 2016; Geissdoerfer et al., 2018), since companies cannot effectively implement these practices by themselves (Sharma, 2020). Therefore, companies must promote upstream (with suppliers, manufacturers, and retailers) and downstream (with customers) collaborations with supply chain actors (Aarikka-Stenroos et al., 2022). 
Supply chains collaborations in accordance with CE principles are reflected in the concept of CSC (De Angelis et al., 2018; Farooque et al., 2019), which enables the application of reuse, remanufacturing, and recycling practices towards a circular model of products, by-products, and waste flows (Mangla et al., 2018). Existing literature identifies three main CSC strategies to put CE principles into practice by leveraging collaborations among supply chain actors, i.e., closing, slowing, and narrowing of resource loops (Bocken et al., 2016; Geissdoerfer et al., 2018). The closing strategy is aimed at closing the loop between post-use and production (Hobson & Lynch, 2016). The slowing strategy is aimed at extending the period of product use, thus resulting in a slowdown of the flow of resources (Bocken et al., 2019). The narrowing strategy is aimed at increasing resource efficiency, i.e., by using fewer resources per product (Jørgensen et al., 2018). 
Each CSC strategy requires a particular endeavor to be fulfilled by companies (Bocken et al., 2016), i.e., in terms of managerial practices to be adopted (Aarikka-Stenroos et al., 2022). Table 1 shows, for each CSC strategy, the set of enabling managerial practices and related definitions, as identified within the existing literature (Morseletto, 2020). The narrowing strategy can be enabled by reuse, refuse, rethink, and reduce practices, which enable using fewer resources per product (Jørgensen et al., 2018). The slowing strategy can be enabled by repair, refurbish, remanufacture, and repurpose practices, all of them helping to extend the product-use period (Bocken et al., 2019). Finally, the closing strategy can be enabled by the recycle and recovery practices that support the closing of the loop between post-use and production (Hobson & Lynch, 2016; Jørgensen et al., 2018).
Table 1. CSC strategies and enabling managerial practices.
	CSC 
strategy
	Enabling 
managerial practice
	Managerial practice 
definition

	Narrowing
	Refuse
	Make product redundant by abandoning its function or by offering the same function with a radically different product

	
	Rethink
	Make product use more intensive (e.g., through sharing products or by putting multi-functional products on markets)

	
	Reduce
	Increase efficiency in product manufacture or use by consuming fewer natural resources

	
	Reuse
	Re-use by another consumer of discarded product which is still in good condition and fulfils its original function

	Slowing
	Repair
	Repair and maintenance of defective product so it can be used with its original function

	
	Refurbish
	Restore an old product and bring it up to date

	
	Remanufacture
	Use parts of discarded product in a new product with the same function

	
	Repurpose
	Use discarded products or its part in a new product with a different function

	Closing
	Recycle
	Process materials to obtain the same (high grade) or lower (low grade) quality

	
	Recovery
	Incineration of material with energy recovery



Interestingly, existing research argues that collaborations among supply chain actors through which a company implements the above-mentioned managerial practices may happen either within the supply chain in which a resource was originally addressed to or in different supply chains (Jacobsen, 2006). In the second case, an industrial symbiosis approach is exploited, i.e., “engaging traditionally separate industries in a collective approach to competitive advantage involving the physical exchange of materials, energy, water, and by-products.” (Chertow, 2007, p. 12). 
Although CSCs have been increasingly recognized as crucial enablers to implement CE principles by companies (e.g., Farooque et al., 2019; Geissdoerfer et al., 2018), research on this topic is still in its infancy and deserves further investigation, especially from an empirical point of view (Bruun Ingstrup et al., 2021). A deep understanding of the dynamics of inter-organizational collaborations among supply chain actors within CSCs to fulfil related strategies is still lacking, thus deserving specific attention (Ferasso et al., 2020). 

2.2 MSPs enabling CSCs in the B2B setting
Digital platforms are one of the most debated topics of the last decade in management literature (Gawer & Cusumano, 2014). Digital platforms have the purpose of connecting two or more multi-sided, interdependent parties (e.g., suppliers, producers, users) to each other to facilitate interactions and negotiations that can lead to the exchange of information, products, and/or services (Gawer, 2021). Therefore, these platforms enable the creation of two-sided markets by fostering interactions between end-users and trying to get the sides on board by appropriately charging them (Rochet & Tirole, 2006). 
Previous research has analysed the role of (digital) sharing platforms for sustainable value creation (Laukkanen & Tura, 2020), arguing how sharing economy business models help to maximize the utilization of resources and avoid overconsumption (Leismann et al., 2013). Within the broader research on sharing economy (Trabucchi et al., 2019), Cockayne (2016) argues that the on-demand or sharing economy refers to “digital platforms that connect consumers to a service or commodity through the use of a mobile application or website” (p. 73). In this vein, on-demand platforms promote transactional user-interaction (Zervas et al., 2017) in the B2C setting (Acquier et al., 2017). Extending the on-demand or sharing economy concepts to the B2B setting, Eckhardt & Bardhi (2016) define the access economy as one that “provides temporary access to consumption resources for a fee or for free without a transfer of ownership” (p. 210), in line with what is stated by Frenken & Schor (2017) and Stephany (2015), whose studies highlight how the sharing economy enables the access to, and the exploitation of, under-utilized physical assets.
Building on the research on sharing platforms, more recent research has advanced the concept of platform ecosystems, which is aimed at representing a network of actors that share a common technological and market-oriented platform, and that organize themselves around it (Jacobides et al., 2018). Platform ecosystems are governed by an orchestrator, i.e., an organization that defines how the involved actors transact and operate by determining the platform’s structure, rules, and mechanisms (Cennamo & Santaló, 2018; Thomas & Ritala, 2022). Indeed, platforms organize data streams, economic interactions, and social exchanges across several actors (Dijck et al., 2018). 
Grounding on the research on platform ecosystems, scholars in the CE research field have recently proposed the concept of circular ecosystems enabled via platformization (Konietzko et al., 2020), which refers to “how companies can organize social and economic interactions via online platforms in order to achieve greater circularity” (p. 2). For example, Henry et al. (2020) argue that circularity through (digital) platforms refers to a product utilization rate increase and a reduction of material throughput via shared use/access/ownership. These platforms can create value by facilitating the creation of a network of actors, i.e., multiple suppliers and customers,  who can interact to exchange information, products, and/or services, thus assuming the shape of a MSP (Hein et al., 2020). Indeed, MSPs allow for exchanging physical products, building communities around these products, matching service companies with users, exchanging online, and/or engaging in peer-to-peer exchanges of offline services (Alt & Zimmermann, 2014; Täuscher & Laudien, 2018, Nowicka, 2021).  
The relationship between MSPs and CE has recently begun to be explored (Kunwar, 2020). Existing literature emphasizes that MSPs may profoundly change how relationships among supply chain actors take place within CSCs (Trevisan et al., 2022) by facilitating the exchange and resale of resources (e.g., products or materials), as well as through the tracking of such resources to enable adequate end-of-life management or to create transparency on resource availability and origin (Henry et al., 2020). Moreover, existing literature points out that MSPs may involve actors belonging to either the supply chain in which a targeted resource was originally addressed to or different supply chains (Nowicka, 2021). However, despite this earlier scholarly research, a deep understanding of the different roles that MSPs can play to foster the creation of CSCs by enabling inter-organizational collaborations among supply chain actors is still missing (Berg & Wilts, 2018). As stated by Konietzko et al. (2020), this research gap calls for further theoretical and empirical investigations.
Recent studies on MSPs address the B2B setting due to the related opportunities and challenges characterizing these settings (MIT Initiative on the Digital Economy, 2021). On the one hand, MSPs may reduce friction and increase efficiency in interaction processes among different industrial players (Cullen & Farronato, 2020; Fisher & Fisher, 2019; Trabucchi & Buganza, 2021). For example, Meath et al. (2022) provide empirical evidence of how a platform supported the transition to CE by players in the built environment sector. Accordingly, very recent studies underline that the potential for platform business models in the B2B setting is massive (Ritala & Jovanovic, 2023). On the other hand, MSPs struggle to be established in the B2B setting due to complex interaction processes in fragmented value chains (Hein et al., 2020; Wallbach et al., 2019). Therefore, understanding the roles that MSPs can play to foster the creation of CSCs in the B2B setting deserves specific attention. 

3. Methodology
This section presents the methodological process that has been followed to develop a taxonomy of MSPs enabling CSCs in the B2B setting, which includes two phases: (i) the identification of MSPs (Section 3.1) and (ii) the analysis of the identified MSPs, through a Delphi method (Section 3.2). Figure 1 shows the overall methodological process, as further detailed hereafter.
[image: ]
Figure 1. The methodological process adopted in the present research.

3.1 Identification of the MSPs 
The identification of the MSPs was carried out by leveraging a panel of six experts, which have been selected according to the guidelines provided by Delbecq et al. (1975), who suggest involving highly knowledgeable individuals who possess different perspectives on the same issue. 
Considering the very specific expertise required at the intersection between CBMs/CSCs and MSPs, as also demonstrated by the paucity of scientific contributions available, experts were sought in each of the two topics to ensure a representative, all-around perspective on both. It was decided to involve both scholars and practitioners to provide an integrative view of scholarly knowledge and management practice at the intersection between these topics (Stouten et al., 2018). In particular, given the abundant research on CBMs and CSCs, experts were chosen among scholars dealing with these topics, by using the following query search in Scopus: “circular business model*” AND “circular supply chain*” (and matched against titles, abstracts, and keywords). Instead, considering the novelty of the MSPs topic in relation with CBMs/CSCs within academia, experts were chosen among practitioners dealing with MSPs enabling CBMs/CSCs, by scouting practitioner-oriented newspapers or databases addressing (even if not limited to) this topic, such as TechCrunch or CrunchBase. 
Overall, more than 50 experts among scholars and practitioners were identified in accordance with the above-mentioned search criteria and then contacted by email or phone to check the availability to be involved in the research. The final panel included six experts, i.e., three scholars and three practitioners (see Appendix 1 for further details about the involved experts). Although existing research recommends to involve among ten and 18 experts (Okoli & Pawlowski, 2004), the emerging nature of the research topic justifies a slightly smaller number of experts involved (Urbinati et al., 2017). 
To identify MSPs to be investigated, it was decided to focus on start-ups. Theoretically, CE pioneers can be both start-ups as well as large, incumbent companies (De los Rios & Charnley, 2017). However, empirical evidence suggests that incumbents tend to focus on widespread managerial practices, such as recycle, which do not require a huge shift away from their traditional business models (Santa-Maria et al., 2021a, 2021b). Thus, it has been argued that start-ups have a higher capacity than incumbents to adopt more disruptive CBMs, such as sharing platforms or product-service systems (PSS) (Lieder et al., 2017), due to their higher flexibility and responsivity to market changes (Bergset & Fichter, 2015). The experts were asked to provide a set of CE-related start-up acceleration programs while searching for MSPs that enable CSCs in the B2B setting. Examples of the suggested programs are the Circular Economy Accelerator managed by Circular Valley, the accelerator programs managed by the EIT Climate-KIC, and Techfounders managed by the UnternehmerTUM. Then, through a careful scanning of each program’s website, the authors identified a set of 26 MSPs operating in the B2B setting and that enable CSCs. Table 2 provides the full list of the identified MSPs.


Table 2. List of the identified MSPs that enable CSCs in the B2B setting (accessed at the latest in June 2022).
	MSP
	Brief description

	Agricom
	Supports farmers and retailers to sell imperfect and surplus production and to liquidate unsold products to food & beverage companies through an ad hoc marketplace.

	Alveoli
	Supports agri-food and related businesses to swap, sell, or share equipment, raw materials, human resources, information, and projects.

	Angowaste
	Connects the owners of segregated waste (companies or households) with players in the recycling industry to allow the purchase, sale, treatment, and transport of waste in Angola. Waste generators can display their waste on the platform by estimating the quantity and setting a price, while recycling/waste treatment entities can locate and purchase the waste they are interested in.

	Backacia
	Supports construction and real estate professionals in implementing profitable operations that integrate reuse of resources either from surplus orders or professional quality deconstructed buildings, by leveraging its digital marketplace and the connection with well-identified local recovery channels.

	Beewe
	Supports industrial companies around the world to browse all inventory and put unused parts back into circulation through a buy-back or exchange principle.

	Circado
	Supports buyers and sellers from different sectors to exchange secondary resources. Its unique buyer-oriented trading mechanic separates the commercial details of buy requests and sell offers from the physical properties of side-streams and requested materials.

	Circularity
	Allows for finding the best partners to give new life to waste and enables collaboration and peer-to-peer exchange of materials, thanks to its geo-referenced network of industrial companies that produce waste, companies that can use those wastes in their production processes, waste transformation plants, which make them become SRMs for new products, and authorized transporters.

	Ecomateria
	Supports the connection between companies that produce material on site, companies that need material for their processing, recovery and disposal plants, transport companies, inert processing, service companies.

	Empower
	Supports transparent and traceable collection, sourcing, and recycling of plastic waste globally (it currently operates in four continents). By exploiting blockchain, it enables aggregating data on collection and segregation at source of plastic waste, matching collection organisations with potential off-takers that can bring the materials into circular loops.

	Excess Materials Exchange
	Supports companies to exchange any excess of B2B material, finding new high-value reuse options for materials or (waste) products.

	Fixfirst
	Connects service providers, brands, and product users (businesses) across different product categories, such as electronics or fashion, to make circular services such as repair and refurbishment easy, accessible, and attractive.

	Greentraders
	Offers companies professionally reconditioned products. It manages different ranges of products that can meet the needs of multiple professional activities, while ensuring the quality and ecological approach of its partners.

	Health share
	Supports Canadian health care organizations, hospitals, and health-related businesses to efficiently match supply of and demand for medical devices materials excess stock personnel and facilities.

	Intrakoop
	Supports healthcare organizations located in the Netherlands to share demand or supply and to sell, rent, exchange, swap, or give away goods in order to make surplus stock from one healthcare organization available to another or enable the sharing of tools, furniture, services, facilities and other products that are not (temporarily) needed.

	Kudoti
	Allows companies (as well as households and municipalities) to properly manage their waste, by adding waste data of any material within the platform and managing and displaying inventory to interested parties (e.g., collection points or recycling companies). All parties can order, sell, transport, and pay for materials, with full tracking of each stage and real-time updates.

	Materials Marketplace
	Supports companies in North America to exploit reuse and recycling market opportunities by creating a collaborative network of businesses, organizations, and entrepreneurs where one organization’s hard-to-recycle waste and by-products becomes another organization’s raw material.

	Parksharing
	Supports companies located nearby to match demand and supply of all kinds of assets, materials, and services. It gives visibility to companies and organisations that are available locally and to how they can benefit from each other. For example, companies can match and share supply and demand of assets, materials, residual flows, services, personnel, and facilities.

	Pharmaswap
	Enables an optimal usage of medication already in the market approaching the expiration date. Through the platform, pharmacists can share demand and supply of subscription medication, while wholesalers can share stock approaching the expiry date.

	Plastship
	Promotes sustainability in the use of plastics throughout Europe, with the objective to collectively create closed loops in plastics recycling by supporting the recovery and recycling of plastics thanks to its experience in the industry (from the collection of recyclable plastics from end-users to the use of plastic re-granulates in products).

	Re-sign
	Supports companies in the architecture and construction sector to exchange resources, building materials, and second-hand building components.

	Saveadd
	Manages and trades or donates supermarket and wholesaler surpluses by exploiting artificial intelligence and auditing and controlling transactions through smart permit contracts. It connects supermarkets and grocers with idle surpluses and businesses interested in buying them or NGOs that can receive donations and get a subsidized price, thereby adding value to products that would otherwise be discarded.

	Seginus
	Supports the comprehensive management of end-of-life tyres in Latin America through a collective system which involves actors in the tyre value chain as well as companies dedicated to recycling. 

	Sfridoo
	Supports companies to buy and sell scrap, by-products, inventories, and corporate assets as well as preliminary activities such as company assessment (to identify and value scrap, by-products, inventories, and unused corporate assets) and technical and regulatory support.

	Wastly
	Contributes to the creation of a dynamic market of Secondary Raw Materials (SRMs). On the one hand, it supports companies in effectively managing their waste by matching them with others that deal with waste collection, transport, and treatment. On the other hand, it supports companies in the recycling value chain (e.g., those dealing with collection or recycling) by finding them the right partners to conduct their business. Furthermore, it encourages the use of recycled materials by promoting awareness campaigns involving schools.

	Werflink
	Supports construction companies to swap, sell, and share construction equipment, materials, services, transport, and storage facilities.

	Yo-waste
	Supports companies (and households) to collect and recycle commercial waste through the exploitation of trucks, mobile app, and a network of partner local waste collectors & haulers.



3.2 Analysis of the MSPs: Delphi method and Delphi study design
The analysis of the identified MSPs involved the same panel of experts. Interestingly, there are several studies in different domains of the CE topic where the opinions of experts are leveraged using different methods, such as semi-structured interviews, surveys, Delphi studies, and workshops (Mahanty et al., 2021). 
Among them, the present research leveraged the Delphi method, i.e., a group process used to survey and collect expert opinions on a particular subject (Yousuf, 2007). The method is especially helpful in the exploration of information in cases where there is insufficient historical data, knowledge, or agreement in the field (Okoli & Pawlowski, 2004), as in our case. The Delphi method has been applied in a wide range of studies (Boulkedid et al., 2011; Davis et al., 2014; Garrod & Fyall, 2000; Schmidt et al., 2015; Seuring & Müller, 2008b) and there are different types of Delphi approaches: classical Delphi, policy Delphi, decision Delphi, and group Delphi/expert workshop (van Zolingen & Klaassen, 2003). In this research, the classical Delphi method was used with the aim to obtain a reliable convergence of opinions on emerging issues by a group of experts, avoiding the negative effects of their direct and face-to-face interaction (Geist, 2010). Such a method has been  demonstrated to be particularly useful for the development of taxonomies (Okoli & Pawlowski, 2004; Prieto-Sandoval et al., 2018), as in this case. 
The execution of the classical Delphi method is usually designed around two to three stages (see, e.g., Okoli & Pawlowski, 2004; Seuring & Müller, 2008b; Urbinati et al., 2017). Accordingly, the present research followed three stages, as already shown in Figure 1. 
In the first stage (“projection” stage), the authors drafted a document to effectively involve experts and gather meaningful responses during the following stages. The document included the research goal and the task that the experts were asked to perform to evaluate the identified MSPs to support the development of a taxonomy of MSPs enabling CSCs in the B2B setting. The experts were asked to evaluate each platform with reference to the different dimensions that emerged from the literature review, which could affect a platform’s role in enabling a CSC in the B2B setting, i.e., CSC strategies, related enabling CBM practices, and supply chain(s) addressed. In particular, for each platform, the experts were asked to answer the following nine questions (based on a 5-point Likert scale, where 1 means “low” and 5 means “high”): (i)“How much does the platform allow for the achievement of closing CSC strategy?”; (ii)“How much does the platform allow for the achievement of slowing CSC strategy?”; (iii)“How much does the platform allow for the achievement of narrowing CSC strategy?”; (iv) “How much does the platform allow for the achievement of closing CSC strategy in the original supply chain?”; (v) “How much does the platform allow for the achievement of closing CSC strategy in different supply chains?”; (vi) “How much does the platform allow for the achievement of slowing CSC strategy in the original supply chain?”; (vii) “How much does the platform allow for the achievement of slowing CSC strategy in different supply chains?”; (viii) “How much does the platform allow for the achievement of narrowing CSC strategy in the original supply chain?”; and, (ix) “How much does the platform allow for the achievement of narrowing CSC strategy in different supply chains?”. Finally, a last open-ended question was asked with reference to which CBM practices were enabled by each MSP to achieve CSCs strategies. 
[bookmark: _Hlk133742999]In the second stage (“iteration” stage), an iterative approach was exploited to evaluate the identified platforms through the involvement of the experts. First, a digital version of the above-mentioned document was created on Google Form and sent to each expert by email. Second, three iterations for collecting and analysing the replies provided by the experts were carried out. During each iteration, data gathered from each expert was collected in a MS Excel spreadsheet to be analysed. The analysis started with the calculation of the average score provided by the experts on each question based on the 5-point Likert scale, along with the identification of the minimum and maximum scores assigned by the experts (to measure the level of agreement among experts on the evaluation of the sampled platforms). Then, when the experts’ opinions were very different from each other, they were contacted via email to be asked about any clarification regarding their answers.
As result of the first iteration, a report was drafted and shared with the experts, which included for each MSP the average, minimum, and maximum scores assigned by the experts on the CSC strategies fulfilled and the supply chain(s) involved, along with the enabling CBM practices. As result of the second iteration, an updated version of the report was shared with the experts. Because of the progressive convergence among the experts’ replies, this report also included a preliminary version of the taxonomy including different clusters of MSPs enabling CSCs in the B2B setting. As result of the third iteration, an updated version of the taxonomy was drafted, which leveraged the last feedback collected by the experts (see Appendix 2 for an overview about the scores received by the experts at the end of the third iteration, with reference to the MSPs belonging to the emerging clusters). Due to a stable and reliable convergence of the platforms’ evaluation by the experts, it was decided to end the iteration.
In the third stage (“consolidation” stage), the last version of the taxonomy of MSPs enabling CSCs in the B2B setting was shared with the experts for their final validation. Since all the experts declared a full alignment with the last version of the taxonomy, this was finalized as the final version of the taxonomy.

4. Results and discussion 
This section presents the taxonomy of MSPs enabling CSCs in the B2B setting, which emerges from the theoretical elaboration and the empirical investigation (as illustrated in Section 3) and discusses it against the existing literature.
First, the empirical investigation points out the dimensions on which the taxonomy is based upon, i.e., (i) the CSCs strategy that can be fulfilled through MSPs; and (ii) the supply chain(s) involved by the resource loops to fulfil such strategy, which to some extent already emerged from the literature review analysis (see Section 2). Regarding the former, three different CSC strategies that can be fulfilled through MSPs emerge, i.e., closing, slowing, and narrowing of resource loops. Regarding the latter, MSPs enabling CSCs in the B2B setting may involve actors belonging to either the supply chain in which a resource was originally addressed to or different supply chains.
Table 3 shows the CSCs strategies fulfilled through the identified MSPs. Interestingly, each strategy affects the role played by a MSP, since it is linked to one or more specific enabling CBM managerial practices, as reported in Table 3. For example, Agricom and Alveoli enable the fulfillment of the narrowing strategy by favouring the implementation of the reuse practice by the actors involved around the platforms. Accordingly, the empirical analysis brings into light that all the three CSC strategies identified within the existing literature (Bocken et al., 2016; Geissdoerfer et al., 2018) can be fulfilled through MSPs. Moreover, Table 3 shows the supply chain(s) involved through the identified MSPs. For example, Ecomateria supports the connection between actors belonging to the same supply chain (i.e., the built environment supply chain) for the reuse of excess materials (e.g., construction materials). Instead, Circado supports buyers and sellers belonging to different supply chains to exchange secondary resources (i.e., industrial side streams) for their reuse. Accordingly, the empirical analysis confirms the earlier scholarly research showing that actors involved through MSPs to implement CE principles may belong to either the supply chain in which a targeted resource was originally addressed to or to different supply chains (Nowicka, 2021).  

Table 3. The evaluation of the sampled MSPs enabling CSCs in the B2B setting, as result of the Delphi method.
	MSP
	CSCs strategy/strategies (related CBM practice/s)
	Supply chain/s involved

	Agricom
	Narrowing (Reuse)
	Original supply chain

	Alveoli
	Narrowing (Reuse)
	Original supply chain

	Angowaste
	Closing (Recycle)
	Original supply chain 

	Backacia
	Narrowing (Reuse)
	Original supply chain

	Beewe
	Narrowing (Reuse)
	Original supply chain or different supply chains

	Circado
	Narrowing (Reuse)
	Original supply chain or different supply chains

	Circularity
	Narrowing (Reuse), Slowing (Repurpose), Closing (Recycle)
	Narrowing: original supply chain or different supply chains
Slowing: different supply chains
Closing: original supply chain or different supply chains

	Ecomateria
	Narrowing (Reuse)
	Original supply chain

	Empower
	Closing (Recycle)
	Original supply chain or different supply chains

	Excess Materials Exchange
	Narrowing (Reuse), Slowing (Repurpose)
	Narrowing: original supply chain or different supply chains
Slowing: different supply chains

	Fixfirst
	Narrowing (Reuse), Slowing (Repair, Refurbish, Remanufacture)
	Narrowing: original supply chain or different supply chains
Slowing: original supply chain or different supply chains

	Greentraders
	Slowing (Refurbish)
	Original supply chain or different supply chains

	Health share
	Narrowing (Reuse)
	Original supply chain

	Intrakoop
	Narrowing (Reuse)
	Original supply chain

	Kudoti
	Closing (Recycle)
	Original supply chain or different supply chains

	Materials Marketplace
	Narrowing (Reuse), Closing (Recycle)
	Narrowing: original supply chain or different supply chains
Closing: original supply chain or different supply chains

	Parksharing
	Narrowing (Reuse)
	Original supply chain or different supply chains

	Pharmaswap
	Narrowing (Reuse)
	Original supply chain

	Plastship
	Closing (Recycle)
	Original supply chain or different supply chains

	Re-sign
	Narrowing (Reuse)
	Original supply chain

	Saveadd
	Narrowing (Reuse)
	Original supply chain

	Seginus
	Closing (Recycle)
	Original supply chain 

	Sfridoo
	Narrowing (Reuse), Slowing (Repurpose)
	Narrowing: original supply chain or different supply chains
Slowing: different supply chains

	Wastly
	Closing (Recycle)
	Original supply chain or different supply chains

	Werflink
	Narrowing (Reuse)
	Original supply chain

	Yo-waste
	Closing (Recycle)
	Original supply chain or different supply chains




Second, the empirical investigation brings into light the different roles of MSPs enabling CSCs in the B2B setting, which are characterized in accordance with the two above-mentioned dimensions of the taxonomy. Figure 2 shows the taxonomy, which includes six clusters of MSPs, each one representing a specific role they can cover to enable CSCs in the B2B setting.
 [image: ]
Figure 2. A taxonomy of MSPs enabling CSCs in the B2B setting (each cluster in the Figure includes both the related managerial practice(s) (within brackets) and the number “n” of the sampled MSPs that belongs to it).
Limited Scrapping platforms include MSPs enabling the exchange of resources among companies belonging to the supply chain in which a resource was originally addressed to, with the aim to fulfil the closing CSC strategy. Enhanced Scrapping platforms include MSPs enabling the exchange of resources among companies belonging to the supply chain in which a resource was originally addressed to or to different supply chains, with the aim to fulfil the closing CSC strategy. Stretching platforms include MSPs enabling the exchange of resources among companies belonging to the supply chain in which a resource was originally addressed to or to different supply chains, with the aim to fulfil the slowing CSC strategy. Switching platforms include MSPs enabling the exchange of resources among companies belonging to different supply chains with the aim to fulfil the slowing CSC strategy. Specialized Swapping platforms include MSPs enabling the exchange of resources among companies belonging to the supply chain in which a resource was originally addressed to, with the aim to fulfil the narrowing CSC strategy. Finally, Generic Swapping platforms include MSPs enabling the exchange of resources among companies belonging to the supply chain in which a resource was originally addressed to or to different supply chains, with the aim to fulfil the narrowing CSC strategy. Interestingly, each cluster of MSPs enabling CSCs in the B2B setting is characterized by specific managerial practices it can facilitate to fulfil the related CSC strategy, as shown in Figure 2. 
Limited Scrapping and Enhanced Scrapping platforms especially support the recycle of resources (e.g., products) that have completely exhausted their intrinsic economic value and, thus, require interventions to be reintroduced in the economic cycle as secondary raw materials (i.e., the output of the recycling process). The difference between the two clusters lies in the actors involved around the platforms. The former enables the recycle of resources by favouring the interaction between actors belonging to the supply chain in which a resource was originally addressed to (i.e., companies generating wastes and recyclers). In this case, actors dealing with the subsequent exploitation of secondary raw materials are not involved around the platform. For example, Angowaste and Seginus connect the owners of wastes (i.e., segregated wastes and tires, respectively) with recyclers. The latter enables the recycle of resources by favouring the interaction between actors belonging to the supply chain in which a resource was originally addressed to or to different supply chains. In this case, actors generating waste and recyclers are involved, along with actors exploiting the secondary raw materials coming from recycling process. For example, Kudoti works across supply chains to ensure the continuous flow of materials. 
Stretching platforms especially support the repair, refurbish, and remanufacture of resources that still have an intrinsic economic value, which can be further exploited either in the supply chain in which the resources were originally addressed to or in different supply chains. Such exploitation requires an intervention on the resources to extend their life cycle, while maintaining their original function. One of the only two platforms among the identified ones that belongs to this cluster refers to Fixfirst, which connects service providers, resources’ owners, and potential users (industrial players) across different product categories, such as electronics or fashion, to facilitate circular services, such as repair, refurbish, and remanufacture. In a similar way to what happens for the examples of platforms belonging to the Enhanced Scrapping cluster mentioned above, multiple sides are involved around Fixfirst beyond the resources’ owners and the users of repaired, refurbished, and remanufactured resources. 
Switching platforms support the repurpose of resources that still have an intrinsic economic value, but that cannot longer be exploited in the supply chain in which they were originally addressed to. Indeed, these resources require interventions to be reintroduced into the economic cycle through the involvement of companies belonging to different supply chains. The three platforms belonging to this cluster refer to Circularity, which allows for finding the best partners to give new life to waste through repurposing and enables collaboration and peer-to-peer exchange of materials and products even among different supply chains, Excess Materials Exchange, which supports the identification of repurposing options for different kinds of resources across industries, and Sfridoo, which supports the creation of a network of companies belonging to different supply chains to exploit repurposing. 
Finally, Specialized Swapping and Generic Swapping platforms especially support the reuse of resources that are at the height of their life cycle and, thus, do not require any intervention to be reintroduced into the economic cycle. The difference between the two clusters lies in the actors involved around the platforms. Specialized Swapping platforms enable the reuse of resources by favouring interactions between actors belonging to the supply chain in which a resource was originally addressed to. For example, Agricom, Backacia, and Health Share platforms favour the exchange of imperfect and surplus food production, construction materials, and medical devices in the agri-food, built environment, and health care supply chains, respectively. It is worth highlighting that these supply chains have been recognized within existing literature as some of the most fertile grounds for the spread of CE-related platforms (Henry et al., 2020), especially due to their peculiarities, such as the lack of coordination among supply chain actors (e.g., Martin-Rios et al., 2018). Generic Swapping platforms enable the reuse of resources by favouring interactions between actors belonging to either the supply chain in which a resource was originally addressed to or different supply chains, since targeted resources are not supply chain-specific and may be used even beyond the supply chain in which they were originally exploited. For example, Circado and Parksharing enable the reuse of different kinds of idle assets among actors belonging to different supply chains. 
Despite the relatively small number of the sampled MSPs, it is worth highlighting the different spread of managerial practices facilitated by such platforms. Limited Scrapping and Enhanced Scrapping platforms – which include two and seven MSPs out of the 26 platforms analysed, respectively – facilitate the recycle practice, which is a rather common practice in the CE domain in the B2B setting (Urbinati et al., 2017). The empirical analysis shows that such practice can be facilitated by MSPs. In particular, the added value of the Enhanced Scrapping platforms lies in their ability to involve multiple sides of actors belonging to different supply chains. This is not the case for the Limited Scrapping platforms, whose main added value lies in the proper identification, collection, and treatment of waste streams rather than the subsequent exploitation of secondary raw materials coming from recycling activities (due to the idiosyncratic characteristics of the supply chains addressed by these platforms, i.e., very fragmented ones). Stretching and Switching platforms include a very limited number of cases. This evidence is consistent with the fact that they facilitate the implementation of managerial practices that require an intervention on resources (i.e., repair, refurbish, remanufacture, and repurpose), which are more difficult to be implemented compared to recycle and reuse practices (Morseletto, 2020). Nevertheless, by showing the ability of MSPs to facilitate such practices, the empirical analysis sheds light on this further promising role that can be played by MSPs to implement CE principles in the B2B setting. Finally, Specialized Swapping and Generic Swapping platforms that enable the reuse practice are the clusters with the highest number of cases (including ten and eight MSPs out of the 26 platforms analysed, respectively). This evidence is consistent with the existing literature, which argues that MSPs have mainly spread to foster the reutilization of resources, as well as a reduction of material throughput via shared use/access/ownership (Henry et al., 2020). 
Moreover, it is worth mentioning that, while the vast majority of MSPs facilitate a single managerial practice, a few MSPs concurrently facilitate more managerial practices. Indeed, Circularity, Excess Materials Exchange, Fixfirst, Materials Marketplace, and Sfridoo facilitate different CBM practices, thus showing their ability to cover different roles in enabling CSCs in the B2B setting by belonging to two or more clusters.
Finally, the empirical analysis brings into light that some of the managerial practices enabling CSCs strategies that have been identified within the existing literature (see Table 1) are not facilitated by the identified MSPs. Among the managerial practices enabling the narrowing strategy, the refuse, rethink, and reduce practices are not addressed by the identified MSPs. This evidence is consistent with existing literature, which stresses the potential role of MSPs in fostering resources reutilization as well as a reduction of material throughput via shared use/access/ownership, rather than refuse, rethink, and reduce practices (Trevisan et al., 2022). The only exemption is represented by the reduce practice, which has been advanced only recently within some studies dealing with platforms in the B2B, B2C, and C2C settings (e.g., Henry et al., 2020). Moreover, among the managerial practices enabling the closing strategy, the recovery practice, which considers the incineration of products, is not addressed by the identified MSPs. Also this evidence is consistent with existing literature, which highlights that this practice is not related to the circulation of flows of resources that can be enabled by MSPs (Singh & Ordoñez, 2016).

5. Conclusions 
The paper addresses the research question of how MSPs enable CSCs in the B2B setting by developing a taxonomy of MSPs that includes six clusters representing the different roles these platforms may play in the B2B setting. These roles are characterized by two dimensions, i.e., the CSCs strategy that can be fulfilled through MSPs and the supply chain(s) involved by the resource loops to fulfil such strategy. To the best of the authors’ knowledge, the proposed taxonomy represents the first attempt to provide an overarching conceptualization of the different roles played by MSPs in enabling CSCs in the B2B setting. 

5.1 Implications for theory and practice
The paper provides several theoretical and practical contributions. From a theoretical perspective, it contributes in several ways to the research at the intersection between CBMs, CSCs, and MSPs. 
First, the CBM and CSC research streams still struggle to understand how companies and supply chains can make the transition towards CE, e.g., by redesigning their business model (Morseletto, 2020) and inter-organizational collaborations (De Angelis et al., 2018), respectively. Recent research shows how the transition by companies towards CE becomes more powerful if it is embraced by a network of actors who either operate in the same supply chain, or even in different supply chains, rather than being conducted by individual companies (Zucchella & Previtali, 2019). Accordingly, the paper shows how inter-organizational collaborations among supply chain actors orchestrated by MSPs can effectively enable the implementation of different CE principles by companies (Bruun Ingstrup et al., 2021).  
Second, the paper conceptualizes the role of MSPs to enable CSCs in the B2B setting, which has been rather neglected within the existing literature (Loux et al., 2020; Trabucchi & Buganza, 2020). Indeed, the paper particularly brings to light that inter-organizational collaborations among supply chain actors in the B2B setting may be enabled by different clusters of MSPs, each one dealing with specific CSC strategies (and related managerial practices) and supply chains. While existing literature has emphasized the role played by focal companies (i.e., established companies having bargaining power over the other actors in the supply chain (Miranda-Ackerman et al., 2020)) in orchestrating the actors within their supply chains to promote sustainability-related initiatives (e.g., (Pohlmann et al., 2020)) and, more specifically, CE-related initiatives (Hsieh et al., 2017; Parida et al., 2019), the paper sheds light on the role played by MSPs as orchestrators of actors within CSCs (Trevisan et al., 2022). Moreover, the present study extends recent research addressing the anatomy of the platforms’ business model (e.g., Tukker, 2015), which is characterized by a very limited number of contributions addressing CBMs (Blackburn et al., 2022) and the B2B setting (Ritala & Jovanovic, 2023). Indeed, it shows how MSPs can help overcome the “circularity holes” in the B2B setting, i.e., disconnections among supply chain actors that hamper the flow of resources between supply chain actors (Ciulli et al., 2020). 
Third, the results show that the orchestrating role played by MSPs may favour the involvement of industrial actors belonging to the supply chain in which a resource was originally addressed to or to different supply chains. This evidence is in line with a few other studies at the intersection between MSPs and CSCs (Nowicka, 2021). Accordingly, the paper contributes to the research stream on industrial symbiosis, dealing with interactions between companies belonging to different supply chains to exchange resources (such as materials, energy, services, and facilities) that, although being a waste for a company, may be useful input for another company (Jacobsen, 2006; Lombardi et al., 2012). Consistently with recent contributions on the topic (e.g., Cutaia et al., 2015; Yu et al., 2021), the paper shows that MSPs can enable industrial symbiosis by facilitating the adoption of different managerial practices through the involvement of actors belonging to different supply chains. 
Fourth, as far as the managerial practices are concerned, while existing literature emphasizes that MSPs are mostly aimed at supporting the exchange of resources among supply chain actors to guarantee resource life cycle extension and reuse (Konietzko et al., 2019), the results show that MSPs can facilitate the implementation of a broad set of managerial practices by the involved companies. Interestingly, it emerges that MSPs can eventually favour the adoption of the most challenging managerial practices, i.e., those requiring an intervention on resources (such as repair, refurbish, remanufacture, and repurpose), beyond the well-established practices such as reuse or recycle (Henry et al., 2020).
Finally, the present study contributes to the broader CE field by shedding light on how MSPs can facilitate the achievement of the decoupling principle on which the CE approach is based. The decoupling principle consists of decoupling economic growth from resource consumption,  and thus from the related negative consequences of resource depletion and environmental degradation (Morseletto, 2020). According to Kjaer et al. (2019) “resource decoupling is aimed to reduce the rate of resource depletion by raising resource productivity, which is expected to simultaneously reduce environmental impacts” (p. 23). Given that MSPs can contribute to the fulfillment of the closing, slowing, and narrowing of resources loops within CSCs, they can therefore enable the achievement of the decoupling principle.
From a managerial point of view, the paper holds relevant practical implications for practitioners employed at industrial companies that aim to design a CBM and a related CSC. Indeed, there is a lack of understanding in companies on how the transition towards CE can be put into place practically. In other words, companies need practical guidelines to understand how they must redesign their business model and especially inter-organizational collaborations. In this vein, the taxonomy developed in this study may inform B2B companies on how to leverage MSPs to fulfil the CSC strategies of closing, slowing, and narrowing resource loops through the implementation of the related managerial practices. Furthermore, the proposed taxonomy may inform entrepreneurs dealing with the design of MSP-based ventures in accordance with CE principles by showing the different roles that such platforms may play in orchestrating actors within CSCs to achieve CE targets.
Finally, the results may inspire policy makers dealing with CE-related topics to define policies that aim to support B2B players in implementing CE principles while exploiting MSPs. At the same time, the results could inform the development of new policies to support the development of CE-related MSPs, mostly in those contexts where their presence as an orchestrator for facilitating inter-organizational collaborations among supply chain actors could be fundamental to effectively manage the resource loops.  

5.2 Limitations and avenues for future research
The authors acknowledge the presence of several limitations characterizing their research, which will hopefully open avenues for future research on the topic.
First, the paper develops a taxonomy of MSPs enabling CSCs in the B2B setting by leveraging a Delphi method, which suffers from some limitations. A first one is related to the low number of experts involved (Fink-Hafner et al., 2019; Schmidt et al., 2001). Indeed, while the experts were chosen based on their knowledge and experience on the topics of CBMs/CSCs and MSPs, the authors cannot claim about the representativeness of the experts’ sample. A second one refers to the generalisability of the results to a wider population, given the number of experts involved, the uneven spread of expertise among them, and their insufficiently heterogeneous geographical origin (Hsu & Sandford, 2007).
Second, the sampled MSPs within the empirical analysis only address the exchange of physical resources (i.e., products, components, and materials) among B2B players, thus overlooking the exchange of information and monetary flows. This is a relevant issue to be addressed in future studies, since the existing literature on MSPs has emphasized the relevance of such flows to be properly managed along with physical ones (Trabucchi & Buganza, 2021). 
Third, the paper brings into light that the relative diffusion of the different clusters of MSPs within the proposed taxonomy is rather different from one another. Nevertheless, because the size of the sample used to develop the taxonomy is quite small, empirical studies investigating a higher number of MSPs could be useful to statistically speculate about the diffusion of the identified clusters of platforms. Moreover, especially with reference to the clusters that show a small number of platforms to which they belong, further research is recommended to generate valuable insights into the effective ability of platforms to support the fulfilment of the related CSC strategies. 
Fourth, the empirical analysis is based on start-ups by design, as they have a higher capacity than large, incumbent companies to adopt more disruptive CBMs (Lieder et al., 2017). However, since CE principles may be implemented by incumbent companies too (De los Rios & Charnley, 2017), future studies targeting them are encouraged. 
Finally, the evidence from the empirical analysis brings into light the need of further studies to deepen the anatomy of the business model characterizing MSPs by leveraging qualitative and quantitative approaches. Future research could particularly help to shed light on which capabilities and resources (e.g., digital technologies, such as blockchain, artificial intelligence, and data analytics (Ritala & Jovanovic, 2023)) MSP-based companies should be equipped with to effectively enable CSCs in the B2B setting. Moreover, since the present study sheds light on the role that MSPs can play to promote industrial symbiosis, an interesting avenue could be related to investigating how and why the MSPs’ business model (e.g., the logics of value creation and capture) should be differently designed for addressing either the upcycling or downcycling of a resource, i.e., when a resource becomes an input into a higher valued industry or a lower valued one, respectively (Campbell-Johnston et al., 2020).
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Appendix 1. Information about the panel of experts involved.
	Expert
	Expert category
	Job title
	Nationality
	Years of experience

	Expert 1
	Scholar
	Professor
	Finland
	> 10

	Expert 2
	Scholar
	Professor
	Italian
	> 10

	Expert 3
	Scholar
	Researcher
	Italian
	5 – 10

	Expert 4
	Practitioner
	Entrepreneur
	Italian
	< 5

	Expert 5
	Practitioner
	Consultant
	German
	5 – 10

	Expert 6
	Practitioner
	Consultant
	Italian
	> 10




Appendix 2. Minimum, average, and maximum score among scores received by experts with reference to MSPs belonging to the six emerging clusters and enabling CBM managerial practices, at the end of the iterations of the Delphi method (Likert scale from 1 to 5).
	Questions
	Cluster 1
(“Limited scrapping”)
(min – average – max rate)
	Cluster 2
(“Enhanced scrapping”)
(min – average – max rate)
	Cluster 3
(“Stretching”)
(min – average – max rate)
	Cluster 4
(“Switching”)
(min – average – max rate)
	Cluster 5
(“Specialized swapping”)
(min – average – max rate)
	Cluster 6
(“Generic swapping”)
(min – average – max rate)

	(i)“How much does the platform allow for the achievement of closing CSC strategy?
	4 – 4.7 – 5
	3 – 4.5 – 5
	1 – 1 – 1
	1 – 1 – 1
	1 – 1 – 1
	1 – 1 – 1

	(ii)“How much does the platform allow for the achievement of slowing CSC strategy?”
	1 – 1 – 1
	1 – 1 – 1
	4 – 4.8 – 5
	4 – 4.8 – 5
	1 – 1 – 1
	1 – 1 – 1

	(iii)“How much does the platform allow for the achievement of narrowing CSC strategy?”
	1 – 1 – 1
	1 – 1 – 1
	1 – 1 – 1
	1 – 1 – 1
	4 – 4.6 – 5
	4 – 4.8 – 5

	(iv) “How much does the platform allow for the achievement of closing CSC strategy in the original supply chain?”
	4 – 4.3 – 5
	3 – 4.3 – 5
	1 – 1 – 1
	1 – 1 – 1
	1 – 1 – 1
	1 – 1 – 1

	(v) “How much does the platform allow for the achievement of closing CSC strategy in different supply chains?”
	1 – 1.3 – 2
	4 – 4.6 – 5
	1 – 1 – 1
	1 – 1 – 1
	1 – 1 – 1
	1 – 1 – 1

	(vi) “How much does the platform allow for the achievement of slowing CSC strategy in the original supply chain?”
	1 – 1 – 1
	1 – 1 – 1
	4 – 4.6 – 5 
	1 – 1.5 – 3
	1 – 1 – 1
	1 – 1 – 1

	(vii) “How much does the platform allow for the achievement of slowing CSC strategy in different supply chains?”
	1 – 1 – 1
	1 – 1 – 1
	3 – 4 – 5
	4 – 4.3 – 5
	1 – 1 – 1
	1 – 1 – 1

	(viii) “How much does the platform allow for the achievement of narrowing CSC strategy in the original supply chain?”
	1 – 1 – 1
	1 – 1 – 1
	1 – 1 – 1
	1 – 1 – 1
	4 – 4.3 – 5
	4 – 4.6 – 5 

	(ix) “How much does the platform allow for the achievement of narrowing CSC strategy in different supply chains?
	1 – 1 – 1
	1 – 1 – 1
	1 – 1 – 1
	1 – 1 – 1
	1 – 1.3 – 2
	3 – 4.3 – 5

	Enabling CBM managerial practice(s)
	Recycle
	Recycle
	Repair, Refurbish, Remanufacture
	Repurposing
	Reuse
	Reuse
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