

  sustainability-16-01209




sustainability-16-01209







Sustainability 2024, 16(3), 1209; doi:10.3390/su16031209




Review



Circular Business Models (CBMs) in Environmental Management—Analysis of Definitions, Typologies and Methods of Creation in Organizations



Marzena Smol 1,*, Paulina Marcinek 2 and Joanna Duda 1





1



Faculty of Management, AGH University of Science and Technology, Antoniego Gramatyka 10 Str., 30-067 Cracow, Poland






2



Mineral and Energy Economy Research Institute, Polish Academy of Sciences, Wybickiego 7a Str., 31-261 Cracow, Poland









*



Correspondence: smol@meeri.pl; Tel.: +48-12-617-16-60







Citation: Smol, M.; Marcinek, P.; Duda, J. Circular Business Models (CBMs) in Environmental Management—Analysis of Definitions, Typologies and Methods of Creation in Organizations. Sustainability 2024, 16, 1209. https://doi.org/10.3390/su16031209



Academic Editor: Antonio Boggia



Received: 14 November 2023 / Revised: 8 January 2024 / Accepted: 29 January 2024 / Published: 31 January 2024



Abstract

:

A circular economy (CE) is an economic model that involves more sustainable management of raw materials and waste. Implementation of CE assumptions is highly recommended in the form of dedicated CE technologies as well as CE business models, so-called circular business models (CBMs), which are an integral part of environmental management in organizations. Depending on the application and the type of sector or enterprise, CBMs are defined differently, focusing on various areas of raw materials and waste management. In general, they should create added value for the given enterprise that meets the CE assumptions or integrate CE principles with the organization’s business practices. This paper aims to analyze different approaches to CBMs with the use of comparative analysis and desk research methods. The scope of this paper includes a comparative analysis of CBM definitions and their typologies, as well as the basics for creating CBMs in enterprises. Moreover, good practices of implemented CMBs in various enterprises are presented. The general definition of CBM is developed as “a business model that assumes creating, delivering and capturing added value for the consumer while considering the CE principles”. Furthermore, the basics of building CBM using a modified Business Model Canvas are proposed. In general, CBM should consider the key CE assumption, i.e., increased raw material efficiency. In the coming years, a further increase in interest in CBMs dedicated to specific sectors and their areas of activity is expected. Various stakeholders could use them as a benchmark to compare and define the best practices for the successful adoption of CBMs in the future.






Keywords:


circular economy; environmental management; business model; circular business model












1. Introduction


A circular economy (CE) is an economic model that strives to maintain the value of manufactured products for as long as possible [1,2]. It assumes a departure from the linear model, based on the principles of extract, process, use and throw away, to a circular model in which waste is treated as valuable raw materials [3]. The CE implementation is one of the key areas of environmental management in organizations. It enables a reduction of environmental impacts and increases the operating efficiency of the company through solutions that fit into the CE strategies, such as 9R (e.g., Refuse, Rethink, Reduce, Reuse, Repair, Refurbish, Remanufacture, Repurpose, Recycle or Recover). Currently, there is a growing demand for further development of CE solutions that fully fit into the organization’s business [4]. To adequately implement CE into an organization, a circular economy business model (CEBM) must be defined so that all elements of the organization (including CE technologies) work together and are integrated. Due to the CE solution that a given company should offer to its customers having to be identified and assessed for implementation, deep knowledge and understanding of CE definitions and scope are necessary [5]. The literature contains over 200 definitions of CE, referring to various methods of replacing delivered products with services that enable extending their life cycle and preventing waste [6]. Based on the analysis of 114 definitions, Kirchherr et al. [7] proposed a comprehensive definition of CE, indicating that it is an economic system based on business models (BMs) that replace the concept of “end-of-life” with reduction, alternative reuse, recycling and recovery of materials in the processes of production, distribution and consumption. Therefore, it functions at the microeconomic level (products, organizations and consumers), at the mesoeconomic level (eco-industrial parks), and at the macroeconomic level (city, region and country), aiming to achieve sustainable development [8]. It means creating environmental quality, economic prosperity, social justice and benefits for present and future generations [7]. This definition indicates the key role of enterprises and their business activities in the implementation of CE, which was also emphasized by the European Commission (EC) in documents on CE in the European Union (EU) [1].



One of the first countries to introduce CE was China, which in 2002 launched a pilot program for implementing CE in selected regions and cities and, in 2009, adopted CE as the country’s official policy [9]. CE was considered an anthropogenic system that reintroduced waste as raw materials for new natural or technological cycles while simultaneously generating environmental, economic and social benefits. Currently, the CE model is recommended by several countries on all continents, such as Canada and Brazil [10], the United States (U.S.) [11], the European Union (EU) member states [12,13], the United Kingdom (U.K.) [14], Norway [15], Switzerland [16], Japan [17], or Singapore [18]. CE can be, therefore, indicated as a global direction for more efficient resource management.



In Europe, the dynamic development of the CE model can be observed after 2014, when the EC published the first document calling on member states to take action to increase resource productivity as a part of the “zero waste for Europe” program [19]. The first CE action plan [1] indicated the need for transformation towards a system in which the value of products, materials and resources should be maintained in the economy for as long as possible, and waste generation should be limited to a minimum. The EC also defines CE as a model of regenerative growth that “gives back to the planet more than it takes” and aims to keep the consumption of resources within the planet’s limits; therefore, it should strive to reduce the consumption footprint as well as double the rate of use of all materials in a closed loop. This definition is indicated in the second CE action plan of the EC [2]. It is worth mentioning that the EC emphasizes that CE does not apply only to the EU but should be treated as a global economic model that contributes to achieving the sustainable development goals [20] and the ambitious assumptions of the European Green Deal [21]. Moreover, it is pointed out that it is necessary to involve all sectors of the economy, as well as society, in improving the efficiency of the use of resources [19]. An important role is also assigned to new BMs, as they have been pointed out in planning documents regarding the CE implementation, both at the national and international levels [22].



In recent years, there has been an increasing involvement of various industry sectors and companies in the transformation process towards CE [23]. The adoption of CE practices results from the identification of commercial and economic opportunities [24,25], in particular, potential savings from resource-efficient production processes, increased security of supply chains (resulting from the purchase of recycled or sustainably produced raw materials) [26], or improved reputation [27]. Appropriate initiatives of the production and services sectors, including the development of dedicated BMs, environmental standards and corporate social responsibility (CSR) strategies, are important factors driving the CE transformation in many countries [28].



There are many examples in the literature on the practical implementation of CE in enterprises of various sectors, such as recycling [29,30], reuse [31,32] or recovery options [33,34]. However, these are often examples of individual technologies that do not consider the entire CE business model in the given organization. Therefore, it is very important to expand the debate on building innovative CBMs by enterprises, also referred to as “circular economy business models” (CEBM) [5] and “CE business models” (CEBM) [35,36]. The creation of integrated CBMs with their elements (such as identification of main recipients, target markets, costs and returns) is strongly recommended for organizations to deliver environmental, social and economic benefits.



The increased interest of both researchers and practitioners in issues related to the implementation of CE into the activities of organizations results from the increasing importance of environmental and social issues in the activities of organizations [37], as well as systematically introduced recommendations and changes in legal regulations regarding CE [38], which are dedicated to various sectors of the economy. These, in turn, are a consequence of the pressure caused by the climate crisis, which, according to the World Health Organization (WHO) report, is currently the greatest threat to the planet and the health of the world’s population [39]. Depending on the application and the type of sector or enterprise, CBMs are defined differently, focusing on different areas of raw materials and waste management. This may create certain doubts for interested stakeholders who are looking for knowledge about CBMs. Therefore, this work aims to organize knowledge in the field of CBMs, analyzing different approaches to their creation. The work includes a comparative analysis of the CBM definitions, a presentation of the basics of creating CBMs and various typologies of CBMs, as well as examples of good practices implemented by CMBs in various enterprises. The presented results may be helpful for stakeholders in understanding the idea of CBMs. Such organization of knowledge and presentation of different definitions and typologies of CBMs, along with the basis for their creation, may be particularly interesting for enterprises planning to implement CE solutions and thus adopt CBMs in their organization.




2. Materials and Methods


This work was divided into four main stages, which are presented in Figure 1. The first stage of research included an introduction to the topic and identification of the problem and research interest. Here, the focus is on justifying the importance of BMs in the process of transformation towards CE from a holistic perspective. It was pointed out that there are many definitions and typologies of CBMs. A research gap was identified, which was the lack of organization of information on the definitions of CBMs and their analysis, as well as their types and importance in planning documents. This information was presented in Section 1. The second stage contained the organization of data sources about CBM. The analysis of various definitions of the CEBM was presented, considering the chronological order found in the available literature. A definition of CBM is proposed here, which, in the authors’ opinion, considers two key elements of implementing CE in an organization—creating value for the consumer and incorporating CE principles in the organization’s activities. The results of this stage are presented in Section 3.1. The next stage included an overview of available strategic documents on the CE model to underline the importance of CBMs. Since the EU has declared that it will play a leading role in the transformation process towards CE globally [27], the European documents regarding CE are analyzed here. They are presented in Section 3.2. The fourth stage of research included the revision of different approaches to building CBMs in organizations. Section 3.3 contains information on how the various authors present creating CBM based on the principles of regular BMs. The focus here is on building a BM in the context of organizational management, not CE technology. In the fifth stage of research, various typologies of CBM are presented. They are included in Section 3.4. The last (sixth) stage of research synthesizes how the CE principles are applied to BMs in various organizations, providing revision and analysis of good practices. Additionally, the advantages and disadvantages of building CBM in organizations are outlined. The data obtained were organized and presented according to the productive sector in which the enterprise was located. There are four sectors of the economy, according to generally accepted standards [40]—primary sector, secondary sector, tertiary sector and quaternary sector. The primary sector focuses on the production of raw materials and agricultural goods, mainly in mining, farming, fishing or forestry. The secondary sector involves the manufacturing of products (finished goods), mainly in dedicated factories. The tertiary sector provides services to customers. The quaternary sector also provides services; however, here, more focus is dedicated to education and expertise than in tertiary workplaces [40]. In the current study, we focus on the secondary sector and tertiary sector, as they are the most representative of the CE concept—manufacturing CE products and providing service to consumers. These results are presented in Section 4, while conclusions are defined in Section 5.



The research methods used in this study were desk research and comparative analysis [41]. The desk research method included searching, collecting and extracting data from existing resources available in various scientific databases. This was conducted from July to October 2023, with a focus on work published after 2014. The primary literature items were searched in full-text scientific databases, databases of legal acts and specialized reports. These included Elsevier Science Direct, Springer Nature, Wiley Online, Google Scholar, Baz-Tech, Multidisciplinary Digital Publishing Institute (MDPI) and legal acts of the European Union (EUR-lex). The following keywords were used to collect appropriate documents: ‘circular economy’, ‘CE’, ‘business”, ‘business model’, ‘circular business model’, ‘CBM’, ‘circular economy business model’, and ‘CEBM’. Comparative analysis, which included the process of comparing items to one another to define similarities and differences, was used for the comparison of various definitions of CBMs. We used a descriptive statistical analysis in the form of graphs and tables.
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Figure 1. The research stages and methods used in this study (created based on [42,43]). 
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3. Results


This section presents the results of this study, focusing on the importance of CBMs, their definitions, creation, typologies and good examples in various branches of industry.



3.1. Analysis of Circular


BM is the basis for the operation of the enterprise, while the CBM is one of its types. The BM itself is a certain general operating pattern of a given organization or an adopted tactic of managing an organization that ensures the generation of income. The BM considers the organization’s activities using specific methods at a specific time, using resources to create the greatest possible value for the customer, as well as ensuring that part of this value is retained by the organization [44]. In the available literature, we can find many definitions of the CBM. Table 1 presents an inventory of selected definitions of CBMs.



Many authors describe CBMs as opposed to traditional or linear BMs. The simplest definition of the CBM indicates that it is based on the integration of CE assumptions with the organization’s business practices [58]. In this context, the purpose of the CBM is to introduce the principles of CE into the activities of a given organization, considering each dimension of economic activity: between enterprises, between enterprises and consumers, and between consumers themselves [50].



Referring to the definition of the BM itself, the CBM can be presented as one whose goal is to provide value to the customer while closing material loops [45,51] or “closing the loop” [52]. Moreover, it is worth mentioning that the CBM does not have to independently close material loops within the internal boundaries of the system but can also be part of a system of other BMs that together ensure the closure of the circulation of a given material or raw material [45]. In turn, another definition indicates that the CBM should determine the way in which the organization introduces CE principles into its value propositions throughout the entire value chain [35]. CBM is, therefore, based on the assumption that organizations should redefine the way they create value while complying with CE principles [59].



The CBM is one that combines creating economic value with slowing down, closing and narrowing the resource loop. The goal of slowing the resource loop is to extend the useful life of products by repurposing, refurbishing and remanufacturing products. Narrowing refers to resource efficiency and dematerialization, while resource loop closing seeks to close the loop between the post-consumer phase and production, i.e., material recycling [47]. A slightly broader definition includes an additional element—maintaining the life of resources through regeneration [55]. The CBM may also represent a way in which the conceptual logic of value creation is based on the use of the economic value retained in products after their use in the production of new products. The term “CBM” coincides with the concept of closed supply chains and always includes recycling, remanufacturing, reusing or renovating/repairing [48].



The CBM can also be defined as the way an organization creates, delivers and captures value for a wider range of stakeholders while minimizing ecological and social costs [46]. In this way, it aims to maintain the value and functionality of products and the materials they contain at the highest possible level [54]. The most extensive definition of the CBM was developed as part of the international project entitled “Transition from linear to circular: Policy and Innovation” (R2π), financed by the EC. It assumes that the CBM is the way in which an organization creates, delivers and captures value in a manner compatible with finite natural resources. It enables their regeneration and maintains products, components and materials at their highest value and utility within appropriate system boundaries [53].



Other authors approach the concept of CBMs from the perspective of eco-innovation, i.e., any innovation that leads to sustainable development. In this understanding, eco-innovations regarding CBMs are inherently networked—they require cooperation, communication and coordination within complex networks of interdependent but independent entities/stakeholders [45]. The CBM concept is a useful instrument in identifying different ways of implementing eco-innovations, i.e., technological innovations, organizational innovations, social innovations and consumer innovations [54].



CBMs are also indicated as sustainable BMs, which is why, in the literature, we can also find definitions based on sustainable development. For example, Frishammar and Parida [57] define the CBM as a way to create value for the customer in a sustainable way. In turn, Geissdoerfer et al. (2020) point out that CBMs are sustainable BMs aiming to implement solutions for sustainable development. They achieve this by creating additional monetary and non-monetary values through the active management of many stakeholder groups and the inclusion of a long-term perspective. This involves considering that these solutions are focused on CE, including circular value chains and alignment of incentives for stakeholders. The assumption of sustainable BMs is the integration of the organization’s economic activities with social issues and issues related to environmental protection [56].



CBMs are the opposite of the serial production model, which is based on mass production and mass consumption, the so-called Fordism [60]. According to Manninen et al. (2018), CBMs should provide an environmental value proposition expressed in absolute value. This proposition represents a promise of environmental improvement that the organization provides to the environment through its impact along the entire value chain. The authors propose assumptions for calculating the environmental value propositions table (EVPT), enabling organizations to plan and design new CBMs or verify the intended environmental benefits and analyze their contribution to sustainable development. The need to develop environmental assessment methods dedicated to organizations developing and implementing new CBMs is also emphasized here [35].



However, it should be noted that economic organizations and decision-makers must know how to implement the CBM in practice, regardless of its academic definitions. The priority is, therefore, to identify and understand what they need to do to implement the CE principles smoothly. Many of the currently functioning BMs of organizations that have been successfully implemented in the market are in line with the assumptions of the circular economy, but so far, they have not been called CBMs. Some of them operate based on traditional economic models, such as repairing or renting. Others, in turn, were created with the development of modern technologies, including virtualization and sharing platforms, which would not be able to develop without the generally available Internet. Moreover, for the further development of CBMs, it is important to develop recycling and raw material recovery technologies, which are key issues in the circular economy concept. Undoubtedly, changes in legal regulations and pro-ecological trends force economic organizations to look for new BMs aimed at mitigating the impact of their products and processes on the natural environment. This confirms the need to develop and implement CBMs in various economic sectors, especially those that have the greatest potential to use raw materials and waste in a closed loop. It should be underlined here that each economic sector is characterized using its specificity, requiring the adaptation of circular economy activities to various products or services, which in turn results in the need to develop different CBMs adapted to the specificity of this sector. Based on the revision and comparison of analyzed CBM definitions, we propose to define the CBM as “a business model that assumes creating, delivering and capturing added value for the consumer while considering the CE principles”.




3.2. Importance of Circular Business Models


The CBM is a key element of the organization’s transition to CE [61]. Information on CBMs can be found in various planning documents and recommendations. The importance of CBMs in the selected European documents is indicated in Table 2.



In enterprises, CBMs may concern every stage of a product’s life, starting with the extraction of raw materials through production, use and waste management in the form of material or energy recovery [62]. Mainly, the recommendations in analyzed documents regarding CE concern the introduction of innovations [63], not only technological ones but also organizational, legal, and financing methods, as well as social and environmental ones. They can all be included in the CBM proposed by a given organization.



The role of the sharing economy, on which many modern companies are based, is also emphasized, e.g., in the form of sharing transport facilities, including bicycles and cars, office space, food and clothing [64]. The involvement of individual people and their networks in the development of CBMs is, therefore, also important [27]. Innovative forms of consumption require high ecological awareness of society; therefore, CE education can play an important role in the process of CE transformation. A consumer who expects eco-trends in an organization may also set further pro-environmental development directions for the organization [1].



It is worth noticing that CBMs are also indicated in the individual strategies of the EU countries, often called CE roadmaps [13]. These roadmaps are systematically published on the European Circular Economy Stakeholder Platform (ECESP) website, where over 50 such documents have already been made available, including those for regions and companies [65].




3.3. Basics of Creating a Circular Business Model


Most BMs described in the literature have been designed and optimized for a linear “take, make, throw away” model, in which negative externalities in the environment are not included in resource prices. Considering the definition of the BM itself, it can be assumed that the basis of the CBM is to create value for the customer in a sustainable manner, with the actions taken aimed at improving the efficiency of the use of resources in the organization [57]. However, individual companies may approach planning and implementing BMs consistent with CE assumptions in different ways. Below, we present some of the possibilities of creating CBM in enterprises in a holistic approach applicable to various types of organizations.



Currently, one of the most popular CBMs available in the literature is a modification of the business model canvas (BMC). Osterwalder et al. (2005) defined BMC as “a conceptual tool that contains a set of elements and their relationships and allows for expressing the business logic of a specific firm”. It includes nine specific blocks in four pillars of business operation [66], as presented in Figure 2. In the first pillar—product—a value proposition shows a general view of an enterprise’s bundle of products or services. In the second pillar—client interface— the target customer presents segments of customers to whom a company wants to offer value; the distribution channel presents different means for the enterprises to get in touch with its customers, while relationship shows the kind of links an enterprise establishes between itself and its different customer segment. In infrastructure management, value configuration contains the arrangement of activities and resources; core competency outlines the competencies necessary to execute the firm’s BM, and partner network presents the network of cooperative agreements with other units necessary to efficiently offer and commercialize value. The last pillar—financial aspects—contains cost structure that sums up the monetary consequences of the means employed in the BM, and the revenue model presents the way a company makes money through a variety of revenue flows [66].



In the process of CBM creation, based on BMC, it is important to include these nine blocks [67] in correlation to the following aspects: value proposition, value creation and delivery, and value capture. Therefore, the proposed conceptualization of the CBM adapted from Osterwalder et al. includes the following elements in those areas:




	
Value proposition: customer segments, customer relationships, product/service offer and value proposition;



	
Value creation and delivery: key partners, channels, key resources and key activities;



	
Value capture: cost structure and revenue streams [68].








Another concept of BMC modifications was presented by Lewandowski (2016), who pointed out that the circular business model canvas (CBMC) should integrate principles of the CE into business actions, as well as into BM components and the design process. This approach is more complex than the original BMC and thus more complicated to adapt than the original one. Two additional building blocks were suggested to add to the regular BMC: a “take-back system” defined as the creation of a take-back management system and “adoption factors”—the necessity to support CE implementation by various organizational capabilities as well as external factors [59]. Pollard et al. (2021) also proposed modification of the regular BMC to implement CE principles. They presented the circular economy business model innovation (CEBMI) Process Framework based on five layers: business strategy, circular economic Business Model Canvas, circular economy business model challenges and opportunities, policy documents relevant to the given sector and circularity indicators. The presented interconnected layers were developed for electrical and electronic equipment manufacturers, providing them with a comprehensive layered process for creating and implementing the CBM tailored to their business offerings [58].



An interesting approach to building the CBM in enterprises was presented by Lacy et al. (2014). It was based on the product life cycle, according to the CE framework. Implementing CE in an organization requires a significant change in business planning and strategy. Instead of focusing on maximizing throughput and sales margin, the organization must participate in continuous product and service cycles to increase revenue. This requires not only focusing on core business but also participating in collaborative networks involving suppliers, manufacturers, retailers, service providers and customers. The key stages of change supporting the adoption of the CBM include the following [69]:




	
Strategy: putting emphasis on core business to manage complex and collaborative circular networks;



	
Innovation and product development: extending lifetime from design—single use to design—multiple use;



	
Sourcing and manufacturing: transforming from a homogenous supply chain to heterogeneous resource flow innovation and cascading;



	
Sales and product use: transforming from never seeing the product again to customer and asset life cycle management;



	
Return chains: moving from compliance to opportunity-driven take-back.








When preparing to build the CBM, it is necessary to consider the possibilities of creating value for the customer throughout the entire cycle of the CE model. First, an organizational strategy should be developed, which should be based not only on the organization’s core activities but also on the management of complex and collaborative networks. At the product design stage, possible product innovation and development should be considered, moving from designing single-use products to designing for multiple life cycles and users. In the next stage, i.e., supply and production, it is necessary to consider replacing a homogeneous supply chain with a variety of resource flows and cascading. At this stage, the organization should also ensure whether the raw materials used to produce products are renewable or fully reproducible and consider their environmental footprint and toxicity. It is assumed that production should not only be efficient but also that there will be no loss of resources during the process, and the organization can significantly increase the scale and maintain the acquisition of volumes from return chains. In turn, at the stage of sales and use of the product, product life cycle management is also considered in the use phase. This, in turn, allows for better design of the last phase of the returns chain, in which the possibility of returning the product is offered on specific terms. The inclusion of these five activities stands out as particularly important for the successful implementation of the CBM into an organization [69].



The Information Systems Management Institute (ISMA) has developed a procedure for verifying the BM in a given organization in terms of its adaptability to the assumptions of the circular economy. The procedure aims to obtain all the necessary information required to implement circular economy principles into the organization by mapping and verifying the scope of activity. Six stages of the value creation process have been proposed (Figure 3), i.e., value proposition, design, delivery, production, use and reuse (recycling). Revenue streams and costs are also mapped.



Based on the initial verification, it is possible to determine the current activity characteristic of the linear model and the CE model, considering the revenue streams from these activities. This allows for the identification of areas where innovations and new CBMs can be proposed. Additionally, this initial verification identifies circular business areas and possible revenue streams, allowing the company to continue building a stronger business case for implementing CE solutions. Identification of the features of the linear model and assumptions of the CE in the activity of a given organization also allows for the identification of obstacles and the selection of appropriate tools to counteract emerging risks.



The next stage is the second verification of the possibility of implementing the CBM into the organization, which is based on three elements:




	
Market analysis: identification of dependencies and conditions of the market in which the organization operates, considering the specifications of a given economic sector;



	
Review of the organization’s vision: desired economic and social achievements that the organization wants to achieve;



	
Stakeholder analysis: cooperation with stakeholders throughout the value chain.








The final stage of the procedure is the selection of an appropriate circular economy BM and the development of a roadmap for its implementation in a given organization. The roadmap should address desired changes over time and indicate what action is required [70].



In fact, different companies have different levels of knowledge about CE. Therefore, it is important to propose a CE building framework in which it is possible to determine at what stage of CE implementation a given company is and then select an appropriate CBM. In 2017, the British Standard Institution presented “BS 8001:2017—Framework for implementing the principles of the circular economy in organizations—Guide” as the first official practical framework to implement CE in business operations, based on defined criteria and elements. It is dedicated to any organization, regardless of its size, location, sector or type. It provides a set of recommendations, definitions and clarifications to voluntarily implement CE in enterprises, based on six CE principles—system thinking, innovation, stewardship, collaboration, value optimization and transparency [71]. The company has to identify the level of circularity:




	
Unformed: limited or/and ad-hoc actions;



	
Basic: initial CE framing and scoping—analyzing of opportunities;



	
Improving (process improvement): ways of working that align with CE principles;



	
Engaged (product/service/process innovation): aligning value proposition to CE principles;



	
Optimizing (business model innovation): organizational ways of doing business and creating value fully align with CE principles.








In general, BS 8001 proposed a flexible eight-stage framework, with the possibility for enterprises to enter the CE system at any of the eight stages due to the different levels of CE maturity and activity that currently exist. Applying this standard in an organization is a guide for management and employees who will actively implement CE in operational and business activities [71]. The application of the BS 8001 standard was deeply discussed by [72,73]. The element that connects all the concepts of building CBMs in an organization is the creation of a specific value proposition that will be delivered to the consumer, which will assume CE principles. This is consistent with the proposed definition of CBM in the previous section.




3.4. Typologies of Circular Business Models


The literature contains many different criteria for dividing CBMs, available in both scientific and specialist studies in the field of circular economy and business. One of the first proposals to distinguish BMs that fit into the assumptions of CE was to organize business activities into six different groups aiming to implement circular economy into the activities of various organizations [74], referred to as the ReSOLVE model. It was proposed by the Ellen MacArthur Foundation in 2015 and includes the following activities:




	
Regeneration: activities considering the transition to renewable materials and energy sources, i.e., returning recovered biological resources to the environment (e.g., energy recovery from waste, energy from renewable sources and energy-efficient construction);



	
Sharing: sharing products or services to maximize their use (e.g., sharing cars, bicycles and workplaces);



	
Optimization: increasing product efficiency and effectiveness and removing waste in the production process and supply chain (e.g., automation of production or service systems);



	
Looping: keeping components and materials in a closed loop (e.g., reuse of products, recycling and recovering raw materials);



	
Virtualize: providing the utility of a given product or service virtually instead of materially, i.e., dematerialization (e.g., book readers);



	
Exchange: replacing old materials with new advanced materials, using modern technologies, and selecting modern products and services (e.g., replacing the traditional production process with 3D printing).








It is emphasized that the implementation of CE principles as part of the presented activities may contribute to lower consumption of primary materials in favor of recycled materials. This reduces the risk of supply chain disruptions resulting from climate threats or geopolitical destabilization, as the decentralized nature of operations will be able to provide alternative sources of raw materials [74].



The report [69] and the circular economy handbook [75] developed by Accenture (a business consulting organization) distinguished five main CBMs, which were identified based on the analysis of over 120 organizations that stand out for improving resource productivity through introduced innovations. The groups of CBMs include the following:




	
Circular supply chain: use of materials that are renewable, recyclable or biodegradable;



	
Recovery and recycling: recovery of raw materials and energy from used products or byproducts;



	
Extension of product life: extending the life cycle of products and components through repair, modernization and resale;



	
Sharing platform: increasing the degree of product use by enabling sharing/access/ownership;



	
Product as a service: offering access to products while retaining ownership to enhance the benefits of closed-loop resource efficiency.








The indicated CBMs have their own distinct characteristics and can be used individually or in combination to help organizations achieve increases in resource efficiency, thus increasing differentiation and customer value, reducing operating and ownership costs, generating new revenues and reducing risk [69]. Organizations should start adopting CBMs now to remain competitive in the future [75].



According to the work of the IMSA institute, CBMs can also be classified into six groups of cycles, depending on the method of creating value in a closed loop [70]:




	
Short cycle: maintenance, repair and adaptation of existing products and services;



	
Long cycle: extending the life of existing products and processes;



	
Cascade cycle: creating new combinations of resources and material components and purchasing recycled waste streams;



	
Closed loops: 100% reuse of resources and materials;



	
Dematerialization: transfer of physical products to virtual services;



	
Production to order: production only when there is demand.








Based on the presented cycles, the IMSA institute categorized nineteen existing CBMs, which are presented in Table 3.



Another typology of CBMs was presented by the Circle Economy organization [76], which works to disseminate knowledge in the field of circular economy. A set of eight CBMs was proposed, divided into two main groups—product sale models and service sale models. Product sales methods include the following:




	
Sale of reusable parts: sale of parts of modular products that can be refilled;



	
Leasing, rental and pay-per-use: providing products in the leasing, rental or pay-per-use model instead of sales;



	
Peer-to-peer sharing (P2P): delivering products by sharing between consumers and customers;



	
Sale of long-lasting products: sale of high-quality, durable products;



	
Sale of spare parts: sale of parts of modular products that can be replaced;



	
Products sold in a subscription model: provision of services as part of a subscription with regular payment schemes.








In turn, service sale models include the following:



	
Social services: decentralized services that rely on the power of the crowd or community;



	
Pay-per-use: the provision of services in which customers are charged only when they use them [77].






The R2π project developed a set of seven CBM patterns, which were assigned to three stages of the circular economy cycle. The proposed CBMs are as follows:




	
Closed-loop supply: obtaining recycled or renewable materials that can be returned to the technical or biological cycle;



	
Recovery of byproducts: remaining/secondary output products of one process (or value chain) become inputs for another process (or value chain);



	
Repair: concerns repairing, refreshing or improving the aesthetics of the product without extending its warranty (repair and renovation);



	
Modification: restoring the product to a like-new condition or better performance with an appropriate warranty;



	
Access: providing end users with access to the functionality of products/assets instead of ownership;



	
Performance (product as a service): providing the end user with access to the functionality of the product or resource itself instead of the product or resource;



	
Recovery of raw materials: recovery of raw materials from used materials or products and their use as raw materials in other processes or value chains.








It is emphasized that the CBM should consider the organization’s ability to implement circular economy principles while maintaining or increasing profits [53].



In 2017, the British Standards Institution (BSI)—the world’s oldest standard-setting body—presented the BS 8001 standard, which provides practical frameworks and guidelines for organizations in the implementation of circular economy principles. The BS 8001 standard has been prepared in a way that allows it to be used anywhere in the world. It is intended for use in any organization, regardless of location, size, sector and type of business. It provides a practical guide for organizations with varying levels of knowledge and understanding of the circular economy to help them rethink the overall way they manage resources to increase financial, environmental and social benefits. The BS 8001 standard distinguishes six CBMs in organizations [71]:




	
On-demand: producing a product or providing a service only when consumer demand has been quantified and confirmed;



	
Dematerialization: replacing physical infrastructure and resources with digital/virtual services;



	
Life cycle extension/reusability: designed so that products last for a long time (durability); facilitating product reuse; modular product design; regeneration, repair and renewal;



	
Recovery of byproducts and secondary raw materials: optimizing value by creating products from secondary raw materials/byproducts and recycling, and encouraging customers to return used/unwanted items to the manufacturer using a convenient system;



	
Product as a service: leasing access and not selling ownership of the product or service; delivering product performance or specific results rather than the product or service itself;



	
Sharing economy: sharing products and services and providing platforms/resources (sharing).








In the scientific literature, we can also find publications presenting various criteria for the division of CBMs. Laubscher and Marinelli [78] identified six key groups of circular economy models, classified depending on the possibility of creating value for customers in the circular economy:




	
Sales model: selling product volumes towards maximizing asset productivity through the sale of services and creating incentives for customers to return products after the first life;



	
Product design/material selection: consider the assumption that circular economy products must be designed and constructed to maximize high-quality reuse at the product, component and material level;



	
Management of information on material flows: concerns the development of IT systems enabling tracking of material flows in supply chain loops;



	
Closed supply chains: maximizing the recovery of own assets where it is profitable and maximizing the use of recycled materials/used components;



	
Partnership: building long-term relationships based on cooperation and trust with suppliers and customers in the supply chain;



	
Human resources management/motivation system: an adaptation of organizational culture and development of employees’ abilities and competencies and their motivation system.








Urbinati et al. [79] reviewed CBMs, proposing their division based on the degree of circularity adoption in the organization, i.e.,



	
A group of CBMs based on creating value for the customer, i.e., implementing the concept of a closed-loop in offering value to customers;



	
A group of CBMs considering value networks, i.e., ways of interacting with suppliers and reorganizing the organization’s internal activities to be consistent with the circular economy concept.






This division was then initially tested by the authors using several case studies, showing in practice the possibility of correctly distinguishing different ways of implementing the circular economy in economic organizations in both groups [79].



In the work Potting et al. [80], CBMs were classified based on the EU waste hierarchy, which assumes ordering waste management methods from the most to the least desirable, here according to the so-called circularity levels: refuse, rethink, reduce, reuse, repair, refurbish, remanufacture, repurpose, recycle, and recover. More intelligent production and use of products, for example, through product sharing, are indicated as methods of extending the life cycle of products. Another option is to extend the service life, followed by recycling the materials through recovery. Incineration, which recovers energy, is the least recommended solution because it means that the materials are no longer available for use in other products.



Lüdeke-Freund et al. [51] analyzed 26 CBMs, focusing on specific features of identified groups of models. Based on this analysis, the authors identified a wide range of CBM design options that define how organizations create value by adhering to circular economy principles. Six main groups were proposed that can support the closing of resource flows:




	
Repair and maintenance: extending the life of the product at the point of use through inspection and service that maintains or restores its functionality;



	
Reuse and redistribution: reusing a product for the purpose for which it was originally designed and manufactured, with minor improvement or change;



	
Renovation and regeneration: a more comprehensive review of products by replacing parts that have failed or are likely to do so soon;



	
Recycling: synthetic and mineral materials collected, separated, processed and introduced into the production process (new products); the material may, therefore, be of lower quality (downcycling) or higher quality and functionality (upcycling) than the original material;



	
Cascading and repurposing: refer to many applications of biological materials, first using the functions of these materials as components and finally recovering energy in the process of increased entropy;



	
Organic feedstock BM patterns: extraction of biochemical feedstock through conversion processes that transform biomass simultaneously into chemical products and one or more forms of energy.










4. Discussion and Future Research Directions


Currently, we are in an irreversible process of transitioning to a circular economy, which is the recommended direction for all sectors of the economy. An important opportunity to deepen CE transformation is the fact that more and more enterprises are implementing circular solutions [27], and interest in CBMs has been developing dynamically in recent years. A significant increase in the number of papers in this area can be observed after 2014, which could be partly associated with the fact that this year, the EC declared that the EU should adopt the CE model and started the transformation process [19], indicating the first CE Action Plan in 2015 [1], which was updated in 2020 [2,81]. An increase in the number of CBM-related journal articles and reviews is presented in Figure 4. Most of these works were published in journals focusing on environmental issues, such as the Journal of Cleaner Production, Resources, Conservation and Recycling, Technological Forecasting and Social Change, Procedia CIRP and Journal of Environmental Management. Most of these works are original research works (13,419), with a smaller number being literature reviews (2166) and book chapters (2021). In turn, in the Springer Nature database, most papers were published as book chapters (22,111), books (11,283) and research and review articles (8869), in business and management, engineering and environment-related journals. This confirms that CBM considers issues related to sustainable business, which includes elements of the CE model.



The CBM should be an extension of the BM currently used in the organization or be a completely new idea for the business or area of activity of a given enterprise [82]. It is very important to consider the CE solutions (technology/product/service) proposed by the company when building or updating the entire BM [83]. Implementing the CE model in an organization requires rethinking the logic of value creation [84].



The analyzed CBM definitions confirm that CE-related business requires rethinking the three dimensions of value in an organization: what value is proposed, how value is created and delivered, and how value is captured, to provide a more systematic approach to aligning an organization’s value-creation logic with CE principles. Changes in the functioning of the organization resulting from the implementation of circular assumptions can be built into the value creation logic to support its implementation. Aligning the three dimensions of value and adjusting the configuration of BM elements can facilitate its implementation and subsequent functioning in the organization. As previously mentioned, the BMC is one of the most popular BMs currently used by enterprises and scientists. Our proposal for implementing CE principles to this model can be seen in Figure 5. The strength of this way of presenting CMB is its simplicity, i.e., presentation in the form of nine blocks, giving a full view of the operation of the enterprise to its various members. Moreover, this model is adequate to reality by adapting CE solutions to the conditions of organizational structure in a given company, and it is understandable and orderly.



Currently, there are many different typologies of CBMs in the literature, as described in the previous section. These divisions are determined via various criteria for differentiating BMs, such as stages of the CE cycle [53] or the method of creating value in a closed loop [70]. Undoubtedly, an important criterion is what value a given organization provides to the consumer—whether it is a product or a service [85]. Therefore, the selection of an appropriate BM depends on the specifications and sector in which a given organization operates. An overview of the CBMs used depending on the sector of the economy is presented in Table 4.



As seen in Table 4, the secondary sector primarily involves the manufacturing of various products, such as cloths [87,88,89,91,92,93,94,95], electrical and electronic items [58,86,87,88,89], agricultural/food products [96,97] and others. In the service sector, the most popular area is the sharing economy, e.g., clothes [99], books [99] or cars [100]. It should be noted here that the cited literature only concerns CBMs created from a management perspective. There are several examples of CE products and services in the literature, but they are often cited as good CE practices without presenting a fully developed and implemented BM with its elements (in terms of management sciences). This means that CMB-building skills should be developed in both production and service enterprises. This is extremely important for companies operating in strategic areas of the economy, such as water and sewage management and the operation of municipal wastewater treatment plants or municipal waste companies. These entities present interesting examples of companies that can implement CE in various areas, including water recovery, raw materials recovery and energy recovery. However, so far, no developed CBM for municipal entities has been presented in the available literature. Further research in this area is required.



There are different driving forces for adopting CBM in organizations. The introduction of CE solutions into business activities creates opportunities for further development of the company [102], diversification of its activities [103] and reaching new markets [104] or recipients (e.g., people with pro-environmental attitudes). The adaptation of CBM could bring many benefits to the organization. Alongside the positive impact on the reputation and eco-image of the company, it could create potential savings coming from resource—efficient production processes [105], as well as enhance the security of supply chains [106] resulting from the procurement of recycled/sustainably produced resources [27]. An important opportunity for CE business development is the possibility of cooperation with other entities involved in the green transformation through building an industrial symbiosis (IS)—voluntary cooperation of various enterprises, where the waste of one becomes the raw materials of the other [107]. This is one of the possibilities for building CE on a local or regional scale [108]. It is worth adding here that in IS, there is cooperation between organizations, while CBMs apply to every dimension of the organization’s activity, i.e., between enterprises (B2B), between enterprises and consumers (B2C), and between consumers (C2C) [109]. Integrating closed loops of material flows and industrial symbiosis as part of the global strategy to support the further development of regions and individual companies is required. This should focus on building SI and new BMs consistent with the CE idea.



The availability of the market and recipients of CE products or services is a significant barrier to implementing CE solutions. For example, when fertilizers are produced from waste such as sewage sludge or sewage sludge ash [110], they are still more expensive than commercial fertilizers on the market. This reduces interest in them. Moreover, the availability and quality of waste (as a raw material for the production of fertilizers) varies over time, e.g., depending on the season, which means that such waste fertilizers may not be available consistently, further reducing the interest of recipients. Therefore, it is necessary to support the creation of a sustainable market for the secondary raw materials [2], a point repeatedly emphasized by the EC in its communications regarding CE. This is important because a significant amount of waste in our economy contains raw materials (such as nutrients) that could be used in commercial products, but at the moment, their potential is lost through unsustainable waste management (e.g., directing nutrient-rich sewage into rivers). This also contributes to environmental deterioration by extracting further raw materials from the Earth’s interior instead of using those contained in waste. There are also other limitations to the application of CBMs in organizations, such as the lack of an established holistic structure for individual elements of CBM or decision-support tools. Moreover, most of the examples focus on single innovation stages with insufficient interdependencies with other business processes [87].



Institutional policies play a significant role in the further development of CBMs play by supporting the fostering of demand from consumers for CE products. Moreover, dedicated consumption policies, as tools that can be used by governments to foster CBMs, are recommended [111]. There is also strong importance of the management board of a given organization, which should set the direction of changes within the company to adapt to the changing environment, including considering environmental issues in business activities [89].



Another driving force for the implementation of CBMs is financial incentives, mainly in the form of subsidies for investments in the implementation of CE in enterprises, both technological and nontechnological [112]. The largest support instrument currently in the EU is the Horizon Europe program [113,114]. There are also a number of national support instruments, such as fiscal and tax incentives and financing for companies that exist or are being created that are in line with the demands of sustainable development goals [113,115] and the circular economy idea [116].



The economic and social role of implementing CBMs in organizations should also be emphasized. On the one hand, the implementation of the CE model should bring economic benefits [117] in the form of income from managing waste that has been lost so far, and the CE model can be recycled and treated as raw materials for production [84]. This may bring savings for entrepreneurs. On the other hand, it is worth highlighting social issues. Companies that operate in accordance with the CE idea are better perceived by society as socially responsible [118], in line with the idea of corporate social responsibility [37]. This will ultimately lead to an increase in sales as well as the building of a base of loyal and ecologically aware customers.



Most of the analyzed literature items focus on the methodological foundations of creating CBMs or a compilation of their typologies. However, much fewer works present real constructed CBM for a given example (product or service). Such models are very limited, especially in the bioeconomy sector (e.g., waste management companies or water utilities), which must adapt to global changes and adapt CBMs. It is recommended that future case study research be conducted in those sectors, which could be used as a benchmark to compare and define best practices for the successful adoption of CBMs. Therefore, in the coming years, further development of CBMs is expected to adapt them to specific sectors and their areas of activity.




5. Conclusions


The development of CBMs is an ongoing and increasingly interesting issue for both practitioners and theoreticians. There are many definitions of CBM in the literature, which are usually adapted to the context of presented CE examples, such as the manufacturing of products or the provision of services by organizations to consumers. Due to each economic sector being characterized by its specificity, it is required to adapt CE activities to various products or services, which in turn results in the need to develop different CBMs adapted to the specificity of a given enterprise. In general, CBM should consider the key CE assumption, i.e., increased raw material efficiency. In the current work, we propose to define the CBM as a BM that assumes creating, delivering and capturing added value for the consumer while considering the CE principles. This can be used by any organization, both production and services. There are many CBMs that contain good examples of companies operating in various areas of CE. However, there is limited information on municipal entities that also practice CE in the form of water, raw materials or energy recovery, but so far, no developed CBM. Therefore, further research in this area is required.







Author Contributions


Conceptualization, Methodology, Validation, Formal analysis, Investigation, Resources, Data curation, Writing—original draft, Writing—review and editing, Visualization, Project administration: M.S. Resources: P.M. Supervision: J.D. All authors have read and agreed to the published version of the manuscript.




Funding


This publication was prepared as a part of PhD project realized at the Faculty of Management, AGH University of Sciences and Technology, Poland, and the project “Closing local water circuits by recirculation nutrients and water and using them in nature” (ReNutriWater) financed by European Regional Development Fund (ERDF), project no. #C016. [image: Sustainability 16 01209 i001]




Institutional Review Board Statement


Not applicable.




Informed Consent Statement


Not applicable.




Data Availability Statement


The datasets generated during and/or analyzed during the current study are available from the corresponding author upon reasonable request.




Conflicts of Interest


The authors declare no competing interests.




Abbreviations




	BM
	business models



	BMC
	business model canvas



	CBMC
	circular business model canvas



	CBMs
	circular business models



	CE
	circular economy



	CEBMI
	circular economy business model innovation



	CEBMs
	circular economy business models



	CSR
	corporate social responsibility



	EC
	the European Commission



	EU
	the European Union



	U.K.
	the United Kingdom



	U.S.
	the United States







References


	



European Commission. Communication from the Commission. Closing the Loop—An EU Action Plan for the Circular Economy. 2015; (COM no. 614, 2015). [Google Scholar]

	



European Commission. Communication from the Commission. Circular Economy Action Plan for a Cleaner and More Competitive Europe. 2020; (COM no. 98, 2020). [Google Scholar]

	



Pauer, E.; Wohner, B.; Heinrich, V.; Tacker, M. Assessing the Environmental Sustainability of Food Packaging: An Extended Life Cycle Assessment Including Packaging-Related Food Losses and Waste and Circularity Assessment. Sustainability 2019, 11, 925. [Google Scholar] [CrossRef]

	



Bianchini, A.; Rossi, J. Design, Implementation and Assessment of a More Sustainable Model to Manage Plastic Waste at Sport Events. J. Clean. Prod. 2021, 281, 125345. [Google Scholar] [CrossRef]

	



Awan, U.; Sroufe, R. Sustainability in the Circular Economy: Insights and Dynamics of Designing Circular Business Models. Appl. Sci. 2022, 12, 1521. [Google Scholar] [CrossRef]

	



Kirchherr, J.; Yang, N.H.N.; Schulze-Spüntrup, F.; Heerink, M.J.; Hartley, K. Conceptualizing the Circular Economy (Revisited): An Analysis of 221 Definitions. Resour. Conserv. Recycl. 2023, 194, 107001. [Google Scholar] [CrossRef]

	



Kirchherr, J.; Reike, D.; Hekkert, M. Conceptualizing the Circular Economy: An Analysis of 114 Definitions. Resour. Conserv. Recycl. 2017, 127, 221–232. [Google Scholar] [CrossRef]

	



Ali, S.M.; Appolloni, A.; Cavallaro, F.; D’Adamo, I.; Di Vaio, A.; Ferella, F.; Gastaldi, M.; Ikram, M.; Kumar, N.M.; Martin, M.A.; et al. Development Goals towards Sustainability. Sustainability 2023, 15, 9443. [Google Scholar] [CrossRef]

	



Li, W.; Lin, W. Circular Economy Policies in China. In Towards a Circular Economy: Corporate Management and Policy Pathways; ERIA: Jakarta, Indonesia, 2016; Volume 44, pp. 95–111. [Google Scholar]

	



Xavier, L.H.; Ottoni, M.; Lepawsky, J. Circular Economy and E-Waste Management in the Americas: Brazilian and Canadian Frameworks. J. Clean. Prod. 2021, 297, 126570. [Google Scholar] [CrossRef]

	



Guerra, B.C.; Leite, F. Circular Economy in the Construction Industry: An Overview of United States Stakeholders’ Awareness, Major Challenges, and Enablers. Resour. Conserv. Recycl. 2021, 170, 105617. [Google Scholar] [CrossRef]

	



Moraga, G.; Huysveld, S.; Mathieux, F.; Blengini, G.A.; Alaerts, L.; Van Acker, K.; de Meester, S.; Dewulf, J. Circular Economy Indicators: What Do They Measure? Resour. Conserv. Recycl. 2019, 146, 452–461. [Google Scholar] [CrossRef] [PubMed]

	



Smol, M. Inventory and Comparison of Performance Indicators in Circular Economy Roadmaps of the European Countries. Circ. Econ. Sustain. 2021, 3, 557–584. [Google Scholar] [CrossRef]

	



Gong, Y.; Putnam, E.; You, W.; Zhao, C. Investigation into Circular Economy of Plastics: The Case of the UK Fast Moving Consumer Goods Industry. J. Clean. Prod. 2020, 244, 118941. [Google Scholar] [CrossRef]

	



Wiebe, K.S.; Norstebø, V.S.; Aponte, F.R.; Simas, M.S.; Andersen, T.; Perez-Valdes, G.A. Circular Economy and the Triple Bottom Line in Norway. In Circular Economy and Sustainability; Springer: Berlin/Heidelberg, Germany, 2023; Volume 3, ISBN 4361502100138. [Google Scholar]

	



Haupt, M.; Vadenbo, C.; Hellweg, S. Do We Have the Right Performance Indicators for the Circular Economy?: Insight into the Swiss Waste Management System. J. Ind. Ecol. 2017, 21, 615–627. [Google Scholar] [CrossRef]

	



Rovanto, S.; Finne, M. What Motivates Entrepreneurs into Circular Economy Action? Evidence from Japan and Finland. J. Bus. Ethics 2023, 184, 71–91. [Google Scholar] [CrossRef]

	



Rezvani Ghomi, E.; Khosravi, F.; Tahavori, M.A.; Ramakrishna, S. Circular Economy: A Comparison Between the Case of Singapore and France. Mater. Circ. Econ. 2021, 3, 2. [Google Scholar] [CrossRef]

	



European Commission. Communication from the Commission—Towards a Circular Economy: A Zero Waste Programme for Europe. 2014. Available online: https://www.oecd.org/env/outreach/EC-Circular-econonomy.pdf (accessed on 13 November 2023).

	



United Nations. United Nations Resolution Adopted by the General Assembly on 25 September 2015. Transforming Our World: The 2030 Agenda for Sustainable Development; United Nations: New York, NY, USA, 2015. [Google Scholar] [CrossRef]

	



European Commission. Communication from the Commission: The European Green Deal; European Commission: Brussels, Belgium, 2019. [Google Scholar]

	



European Economic and Social Committee. Circular Economy Strategies and Roadmaps in Europe: Identifying Synergies and the Potential for Cooperation and Alliance Building; European Economic and Social Committee: Bruxelles, Belgium, 2019. [Google Scholar]

	



Rosa, P.; Terzi, S. New Business Models for the Reuse of Secondary Resources from WEEEs; Springer Nature: Berlin/Heidelberg, Germany, 2021; ISBN 978-3-030-74885-2. [Google Scholar]

	



Rahmasary, A.N.; Robert, S.; Chang, I.S.; Jing, W.; Park, J.; Bluemling, B.; Koop, S.; van Leeuwen, K. Overcoming the Challenges of Water, Waste and Climate Change in Asian Cities. Environ. Manag. 2019, 63, 520–535. [Google Scholar] [CrossRef] [PubMed]

	



Zhuang, G.L.; Shih, S.G.; Wagiri, F. Circular Economy and Sustainable Development Goals: Exploring the Potentials of Reusable Modular Components in Circular Economy Business Model. J. Clean. Prod. 2023, 414, 137503. [Google Scholar] [CrossRef]

	



D’adamo, I.; Sassanelli, C. Biomethane Community: A Research Agenda towards Sustainability. Sustainability 2022, 14, 4735. [Google Scholar] [CrossRef]

	



European Commission. Leading the Way to a Global Circular Economy: State of Play and Outlook; Commission Staff Working Document, (SWD no. 100, 2020); Publications Office of the European Union: Luxembourg, 2020. [Google Scholar]

	



Puntillo, P. Circular Economy Business Models: Towards Achieving Sustainable Development Goals in the Waste Management Sector—Empirical Evidence and Theoretical Implications. Corp. Soc. Responsib. Environ. Manag. 2023, 30, 941–954. [Google Scholar] [CrossRef]

	



Huang, B.; Wang, X.; Kua, H.; Geng, Y.; Bleischwitz, R.; Ren, J. Construction and Demolition Waste Management in China through the 3R Principle. Resour. Conserv. Recycl. 2018, 129, 36–44. [Google Scholar] [CrossRef]

	



Schoch, K.; Liedtke, C.; Bienge, K. Designing on the Basis of Recycling-Metallurgy Possibilities: Material-Specific Rules and Standards for “Anti-Dissipative” Products. Resources 2021, 10, 5. [Google Scholar] [CrossRef]

	



Voulvoulis, N. Water Reuse from a Circular Economy Perspective and Potential Risks from an Unregulated Approach. Curr. Opin. Environ. Sci. Health 2018, 2, 32–45. [Google Scholar] [CrossRef]

	



Kakwani, N.S.; Kalbar, P.P. Review of Circular Economy in Urban Water Sector: Challenges and Opportunities in India. J. Environ. Manag. 2020, 271, 111010. [Google Scholar] [CrossRef]

	



Vogel, C.; Krüger, O.; Adam, C. Thermochemical Treatment of Sewage Sludge Ash with Sodium Additives under Reducing Conditions Analyzed by Thermogravimetry. J. Therm. Anal. Calorim. 2016, 123, 1045–1051. [Google Scholar] [CrossRef]

	



Van Der Hoek, J.P.; De Fooij, H.; Struker, A. Wastewater as a Resource: Strategies to Recover Resources from Amsterdam’s Wastewater. Resour. Conserv. Recycl. 2016, 113, 53–64. [Google Scholar] [CrossRef]

	



Manninen, K.; Koskela, S.; Antikainen, R.; Bocken, N.; Dahlbo, H.; Aminoff, A. Do Circular Economy Business Models Capture Intended Environmental Value Propositions? J. Clean. Prod. 2018, 171, 413–422. [Google Scholar] [CrossRef]

	



Scipioni, S.; Dini, G.; Niccolini, F. Exploring Circular Shipbuilding: A Systematic Review on Circular Economy Business Models and Supporting Technologies. J. Clean. Prod. 2023, 422, 138470. [Google Scholar] [CrossRef]

	



Nikolaou, I.E.; Jones, N.; Stefanakis, A. Circular Economy and Sustainability: The Past, the Present and the Future Directions. Circ. Econ. Sustain. 2021, 1, 783. [Google Scholar] [CrossRef]

	



Pouikli, K. Concretising the Role of Extended Producer Responsibility in European Union Waste Law and Policy through the Lens of the Circular Economy. ERA Forum 2020, 20, 491–508. [Google Scholar] [CrossRef]

	



World Health Organization. COP26 Special Report on Climate Change and Health: The Health Argument for Climate Action; World Health Organization: Geneva, Switzerland, 2021; ISBN 9789240036727. [Google Scholar]

	



Pizhuk, O.; Lazebnyk, L.; Mamonova, H. Digitalization’s Effect on the Sectoral Structure Change in the Economy: A Comparative Analysis of Ukraine and Selected Countries. Comp. Econ. Res. Cent. East. Eur. 2022, 2, 21–43. [Google Scholar] [CrossRef]

	



Smol, M. Is the Green Deal a Global Strategy ? Revision of the Green Deal Definitions, Strategies and Importance in Post-COVID Recovery Plans in Various Regions of the World. Energy Policy 2022, 169, 113152. [Google Scholar] [CrossRef]

	



Smol, M.; Włóka, D. Use of Natural Sorbents in the Processes of Removing Biogenic Compounds from the Aquatic Environment. Sustainability 2022, 14, 6432. [Google Scholar] [CrossRef]

	



Smol, M.; Marcinek, P.; Duda, J.; Szołdrowska, D. Importance of Sustainable Mineral Resource Management in Implementing the Circular Economy (CE) Model and the European Green Deal Strategy. Resources 2020, 9, 55. [Google Scholar] [CrossRef]

	



Walczyk, A. Koncepcja Modelu Biznesu Przedsiębiorstwa Działającego w Branży Odlewniczej. Pr. Nauk. Uniw. Ekon. Wrocławiu 2017, 475, 343–356. [Google Scholar]

	



Mentink, B. Circular Business Model Innovation: A Process Framework and a Tool for Business Model Innovation in a Circular Economy. Master’s Thesis, Faculty of Industrial Design Engineering, Delft University of Technology, Delft, The Netherlands, 2014. [Google Scholar]

	



Antikainen, M.; Valkokari, K. A Framework for Sustainable Circular Business Model Innovation. Technol. Innov. Manag. Rev. 2016, 6, 5–12. [Google Scholar] [CrossRef]

	



Bocken, N.M.P.; de Pauw, I.; Bakker, C.; van der Grinten, B. Product Design and Business Model Strategies for a Circular Economy. J. Ind. Prod. Eng. 2016, 33, 308–320. [Google Scholar] [CrossRef]

	



Linder, M.; Williander, M. Circular Business Model Innovation: Inherent Uncertainties. Bus. Strateg. Environ. 2017, 26, 182–196. [Google Scholar] [CrossRef]

	



Geissdoerfer, M.; Morioka, S.N.; Monteiro de Carvalho, M.; Evansa, S. Business Models and Supply Chains for the Circular Economy. J. Clean. Prod. 2018, 190, 712–721. [Google Scholar] [CrossRef]

	



Korhonen, J.; Honkasalo, A.; Seppälä, J. Circular Economy: The Concept and Its Limitations. Ecol. Econ. 2018, 143, 37–46. [Google Scholar] [CrossRef]

	



Lüdeke-Freund, F.; Gold, S.; Bocken, N.M.P. A Review and Typology of Circular Economy Business Model Patterns. J. Ind. Ecol. 2018, 23, 36–61. [Google Scholar] [CrossRef]

	



Roadmap Transformation towards a Circular Economy; Council of Ministers of Poland: Warsaw, Poland, 2019.

	



R2π. The R2π Conceptual Framework; European Commission: Brussels, Belgium, 2019. [Google Scholar]

	



Vence, X.; Pereira, Á. Eco-Innovation and Circular Business Models as Drivers for a Circular Economy. Contad. Adm. 2019, 64, 1–19. [Google Scholar] [CrossRef]

	



Wuyts, W.; Marin, J.; Brusselaers, J.; Vrancken, K. Circular Economy as a COVID-19 Cure? Resour. Conserv. Recycl. 2020, 162, 105016. [Google Scholar] [CrossRef] [PubMed]

	



Geissdoerfer, M.; Pieroni, M.P.P.; Pigosso, D.C.A.; Soufani, K. Circular Business Models: A Review. J. Clean. Prod. 2020, 277, 123741. [Google Scholar] [CrossRef]

	



Frishammar, J.; Parida, V. The Four Fatal Mistakes Holding Back Circular Business Models. In MITSloan Management Review; MIT: Cambridge, MA, USA, 2021; Available online: https://sloanreview.mit.edu/article/the-four-fatal (accessed on 13 November 2023).

	



Pollard, J.; Osmani, M.; Cole, C.; Grubnic, S.; Colwill, J. A Circular Economy Business Model Innovation Process for the Electrical and Electronic Equipment Sector. J. Clean. Prod. 2021, 305, 127211. [Google Scholar] [CrossRef]

	



Lewandowski, M. Designing the Business Models for Circular Economy-towards the Conceptual Framework. Sustainability 2016, 8, 43. [Google Scholar] [CrossRef]

	



Lovering, J. Fordism, Post-Fordism and Flexible Specialization. Int. Encycl. Hum. Geogr. 2009, 8, 232–242. [Google Scholar] [CrossRef]

	



Chen, L.-H.; Hung, P.; Ma, H.W. Integrating Circular Business Models and Development Tools in the Circular Economy Transition Process: A Firm-Level Framework. Bus. Strategy Environ. 2020, 29, 1887–1898. [Google Scholar] [CrossRef]

	



Giugliano, M.; Cernuschi, S.; Grosso, M.; Rigamonti, L. Material and Energy Recovery in Integrated Waste Management Systems. An Evaluation Based on Life Cycle Assessment. Waste Manag. 2011, 31, 2092–2101. [Google Scholar] [CrossRef]

	



Hofmann, F. Circular Business Models: Business Approach as Driver or Obstructer of Sustainability Transitions? J. Clean. Prod. 2019, 224, 361–374. [Google Scholar] [CrossRef]

	



Hossain, M. Sharing Economy: A Comprehensive Literature Review. Int. J. Hosp. Manag. 2020, 87, 102470. [Google Scholar] [CrossRef]

	



ECESP Strategies. European Circular Economy Stakeholder Platform. 2023. Available online: http://circulareconomy.europa.eu/platform (accessed on 13 November 2023).

	



Osterwalder, A.; Pigneur, Y.; Tucci, C.L. Clarifying Business Models: Origins, Present, and Future of the Concept. Commun. Assoc. Inf. Syst. 2005, 16, 1–25. [Google Scholar] [CrossRef]

	



Islam, M.T.; Iyer-Raniga, U. Circular Business Model Value Dimension Canvas: Tool Redesign for Innovation and Validation through an Australian Case Study. Sustainability 2023, 15, 11553. [Google Scholar] [CrossRef]

	



Nußholz, J.L.K. Circular Business Models: Defining a Concept and Framing an Emerging Research Field. Sustainability 2017, 9, 1810. [Google Scholar] [CrossRef]

	



Lacy, P.; Keeble, J.; McNamara, R.; Rutqvist, J.; Haglund, T.; Cui, M.; Cooper, A.; Pettersson, C.; Eckerle, K.; Buddemeier, P.; et al. Circular Advantage: Innovative Business Models and Technologies to Create Value in a World without Limits to Growth; Accenture: Chicago, IL, USA, 2014. [Google Scholar]

	



Van Renswoude, K.; ten Wolde, A.; Joustra, D.J. Circular Business Models—Part 1: An Introduction to IMSA’s Circular Business Model Scan; IMSA: Amsterdam, The Netherlands, 2019. [Google Scholar]

	



BS 8001:2017; BSI Standards Limited Framework for Implementing the Principles of the Circular Economy in Organizations—Guide. BSI Standard Publoshing: London, UK, 2017.

	



Niero, M.; Rivera, X.C.S. The Role of Life Cycle Sustainability Assessment in the Implementation of Circular Economy Principles in Organizations. Procedia CIRP 2018, 69, 793–798. [Google Scholar] [CrossRef]

	



Pauliuk, S. Critical Appraisal of the Circular Economy Standard BS 8001:2017 and a Dashboard of Quantitative System Indicators for Its Implementation in Organizations. Resour. Conserv. Recycl. 2018, 129, 81–92. [Google Scholar] [CrossRef]

	



Ellen MacArthur Foundation. Delivering the Circular Economy: A Toolkit for Policymakers Executive Summary; Ellen MacArthur Foundation: Cowes, UK, 2015. [Google Scholar]

	



Lacy, P.; Long, J.; Spindler, W. The Circular Economy Handbook; Palgrave Macmillan UK: London, UK, 2020. [Google Scholar]

	



Circle Economy. National Circularity Gap Report—Austria; Altstoff Recycling Austria AG: Wien, Austria, 2019. [Google Scholar]

	



Circle Economy. Rethink the Business Model. 2021. Available online: https://knowledge-hub.circle-economy.com/frameworks/9?n=Key-elements-of-the-circular-economy (accessed on 20 November 2023).

	



Laubscher, M.; Marinelli, T. Integration of Circular Economy in Business. In Proceedings of the Going Green—Care Innovation Conference, Vienna, Austria, 17–20 November 2014; pp. 1–7. [Google Scholar] [CrossRef]

	



Urbinati, A.; Chiaroni, D.; Chiesa, V. Towards a New Taxonomy of Circular Economy Business Models. J. Clean. Prod. 2017, 168, 487–498. [Google Scholar] [CrossRef]

	



Potting, J.; Hekkert, M.; Worrell, E.; Hanemaaijer, A. Circular Economy: Measuring Innovation in the Product Chain. PBL Neth. Environ. Assess. Agency 2017, 2544, 1–46. [Google Scholar]

	



Gigli, S.; Landi, D.; Germani, M. Cost-Benefit Analysis of a Circular Economy Project: A Study on a Recycling System for End-of-Life Tyres. J. Clean. Prod. 2019, 229, 680–694. [Google Scholar] [CrossRef]

	



Ranta, V.; Aarikka-Stenroos, L.; Mäkinen, S.J. Creating Value in the Circular Economy: A Structured Multiple-Case Analysis of Business Models. J. Clean. Prod. 2018, 201, 988–1000. [Google Scholar] [CrossRef]

	



Antikainen, M.; Uusitalo, T.; Kivikytö-Reponen, P. Digitalisation as an Enabler of Circular Economy. Procedia CIRP 2018, 73, 45–49. [Google Scholar] [CrossRef]

	



Smol, M.; Adam, C.; Preisner, M. Circular Economy Model Framework in the European Water and Wastewater Sector. J. Mater. Cycles Waste Manag. 2020, 22, 682–697. [Google Scholar] [CrossRef]

	



Tran, V.D.; Le, N.M.T. Impact of Service Quality and Perceived Value on Customer Satisfaction and Behavioral Intentions: Evidence from Convenience Stores in Vietnam. J. Asian Finance Econ. Bus. 2020, 7, 517–526. [Google Scholar] [CrossRef]

	



Pollard, J.; Osmani, M.; Grubnic, S.; Díaz, A.I.; Grobe, K.; Kaba, A.; Ünlüer, Ö.; Panchal, R. Implementing a Circular Economy Business Model Canvas in the Electrical and Electronic Manufacturing Sector: A Case Study Approach. Sustain. Prod. Consum. 2023, 36, 17–31. [Google Scholar] [CrossRef]

	



Pieroni, M.P.P.; McAloone, T.C.; Pigosso, D.C.A. Developing a Process Model for Circular Economy Business Model Innovation within Manufacturing Companies. J. Clean. Prod. 2021, 299, 126785. [Google Scholar] [CrossRef]

	



Rossi, E.; Bertassini, A.C.; Ferreira, C.d.S.; Neves do Amaral, W.A.; Ometto, A.R. Circular Economy Indicators for Organizations Considering Sustainability and Business Models: Plastic, Textile and Electro-Electronic Cases. J. Clean. Prod. 2020, 247, 119137. [Google Scholar] [CrossRef]

	



Santa-Maria, T.; Vermeulen, W.J.V.; Baumgartner, R.J. Framing and Assessing the Emergent Field of Business Model Innovation for the Circular Economy: A Combined Literature Review and Multiple Case Study Approach. Sustain. Prod. Consum. 2021, 26, 872–891. [Google Scholar] [CrossRef]

	



Levänen, J.; Lyytinen, T.; Gatica, S. Modelling the Interplay Between Institutions and Circular Economy Business Models: A Case Study of Battery Recycling in Finland and Chile. Ecol. Econ. 2018, 154, 373–382. [Google Scholar] [CrossRef]

	



Hultberg, E.; Pal, R. Lessons on Business Model Scalability for Circular Economy in the Fashion Retail Value Chain: Towards a Conceptual Model. Sustain. Prod. Consum. 2021, 28, 686–698. [Google Scholar] [CrossRef]

	



Abbate, S.; Centobelli, P.; Cerchione, R. From Fast to Slow: An Exploratory Analysis of Circular Business Models in the Italian Apparel Industry. Int. J. Prod. Econ. 2023, 260, 108824. [Google Scholar] [CrossRef]

	



Arribas-Ibar, M.; Nylund, P.A.; Brem, A. Circular Business Models in the Luxury Fashion Industry: Toward an Ecosystemic Dominant Design? Curr. Opin. Green Sustain. Chem. 2022, 37, 100673. [Google Scholar] [CrossRef]

	



Mora-Sojo, M.C.; Krych, K.; Pettersen, J.B. Evaluating the Current Norwegian Clothing System and a Circular Alternative. Resour. Conserv. Recycl. 2023, 197, 107109. [Google Scholar] [CrossRef]

	



Zhang, L.; Zhang, Y.; Chutani, A. Riding the Wave of Fashion Rental: The Role of Power Structures and Green Advertising. Transp. Res. Part E Logist. Transp. Rev. 2022, 168, 102946. [Google Scholar] [CrossRef]

	



Pieroni, M.P.P.; McAloone, T.C.; Pigosso, D.C.A. Circular Economy Business Model Innovation: Sectorial Patterns within Manufacturing Companies. J. Clean. Prod. 2021, 286, 124921. [Google Scholar] [CrossRef]

	



Jinil Persis, D.; Venkatesh, V.G.; Raja Sreedharan, V.; Shi, Y.; Sankaranarayanan, B. Modelling and Analysing the Impact of Circular Economy; Internet of Things and Ethical Business Practices in the VUCA World: Evidence from the Food Processing Industry. J. Clean. Prod. 2021, 301, 126871. [Google Scholar] [CrossRef]

	



Mendoza, J.M.F.; Gallego-Schmid, A.; Velenturf, A.P.M.; Jensen, P.D.; Ibarra, D. Circular Economy Business Models and Technology Management Strategies in the Wind Industry: Sustainability Potential, Industrial Challenges and Opportunities. Renew. Sustain. Energy Rev. 2022, 163, 112523. [Google Scholar] [CrossRef]

	



Schwanholz, J.; Leipold, S. Sharing for a Circular Economy? An Analysis of Digital Sharing Platforms’ Principles and Business Models. J. Clean. Prod. 2020, 269, 122327. [Google Scholar] [CrossRef]

	



Smania, G.S.; Arakaki, I.R.Y.; Oliveira, A.F.; Cauchick-Miguel, P.A.; de Sousa Mendes, G.H. Car Subscription Services: Automakers’ Shift towards Servitized and Sustainable Business Models. Sustain. Prod. Consum. 2021, 36, 184–193. [Google Scholar] [CrossRef]

	



Van Boerdonk, P.J.M.; Krikke, H.R.; Lambrechts, W. New Business Models in Circular Economy: A Multiple Case Study into Touch Points Creating Customer Values in Health Care. J. Clean. Prod. 2021, 282, 125375. [Google Scholar] [CrossRef]

	



Lahti, T.; Wincent, J.; Parida, V. A Definition and Theoretical Review of the Circular Economy, Value Creation, and Sustainable Business Models: Where Are We Now and Where Should Research Move in the Future? Sustainability 2018, 10, 2799. [Google Scholar] [CrossRef]

	



Valenciano, J.D.P. The Circular Economy as an Axis of Agricultural and Rural Development: The Case of the Municipality of Alm ó Cita. Agronomy 2022, 12, 1553. [Google Scholar]

	



Hopkinson, P.; Zils, M.; Hawkins, P.; Roper, S. Managing a Complex Global Circular Economy Business Model: Opportunities and Challenges. Calif. Manag. Rev. 2018, 60, 71–94. [Google Scholar] [CrossRef]

	



Whalen, K.A. Three Circular Business Models That Extend Product Value and Their Contribution to Resource Efficiency. J. Clean. Prod. 2019, 226, 1128–1137. [Google Scholar] [CrossRef]

	



Esmaeilian, B.; Sarkis, J.; Lewis, K.; Behdad, S. Blockchain for the Future of Sustainable Supply Chain Management in Industry 4.0. Resour. Conserv. Recycl. 2020, 163, 105064. [Google Scholar] [CrossRef]

	



Fan, Y.V.; Varbanov, P.S.; Klemeš, J.J.; Romanenko, S.V. Urban and Industrial Symbiosis for Circular Economy: Total EcoSite Integration. J. Environ. Manag. 2021, 279, 111829. [Google Scholar] [CrossRef]

	



Harris, S.; Martin, M.; Diener, D. Circularity for Circularity’s Sake? Scoping Review of Assessment Methods for Environmental Performance in the Circular Economy. Sustain. Prod. Consum. 2021, 26, 172–186. [Google Scholar] [CrossRef]

	



Rozwadowska, A. Model Biznesowe Gospodarki o Obiegu Zamkniętym. Stud. Prawno-Ekon. 2020, 116, 253–268. [Google Scholar]

	



Amann, A.; Zoboli, O.; Krampe, J.; Rechberger, H.; Zessner, M.; Egle, L. Environmental Impacts of Phosphorus Recovery from Municipal Wastewater. Resour. Conserv. Recycl. 2018, 130, 127–139. [Google Scholar] [CrossRef]

	



Arranz, C.F.A.; Arroyabe, M.F. Institutional Theory and Circular Economy Business Models: The Case of the European Union and the Role of Consumption Policies. J. Environ. Manag. 2023, 340, 117906. [Google Scholar] [CrossRef]

	



Triguero, Á.; Cuerva, M.C.; Sáez-Martínez, F.J. Closing the Loop through Eco-Innovation by European Firms: Circular Economy for Sustainable Development. Bus. Strateg. Environ. 2022, 31, 2337–2350. [Google Scholar] [CrossRef]

	



D’Adamo, I.; Mazzanti, M.; Morone, P.; Rosa, P. Assessing the Relation between Waste Management Policies and Circular Economy Goals. Waste Manag. 2022, 154, 27–35. [Google Scholar] [CrossRef] [PubMed]

	



Muscio, A.; Sisto, R. Are Agri-Food Systems Really Switching to a Circular Economy Model? Implications for European Research and Innovation Policy. Sustainability 2020, 12, 5554. [Google Scholar] [CrossRef]

	



Yuan, X.; Liu, M.; Yuan, Q.; Fan, X.; Teng, Y.; Fu, J.; Ma, Q.; Wang, Q.; Zuo, J. Transitioning China to a Circular Economy through Remanufacturing: A Comprehensive Review of the Management Institutions and Policy System. Resour. Conserv. Recycl. 2020, 161, 104920. [Google Scholar] [CrossRef]

	



D’Adamo, I.; Falcone, P.M.; Huisingh, D.; Morone, P. A Circular Economy Model Based on Biomethane: What Are the Opportunities for the Municipality of Rome and Beyond? Renew. Energy 2021, 163, 1660–1672. [Google Scholar] [CrossRef]

	



Ramos, D.; Fonseca, L.; Gonçalves, J.; Carvalho, R.; Carvalho, S.; Santos, G. Cost-Benefit Analysis of Implementing Circular Economy in a Portuguese Company: From a Case Study to a Model. Qual. Innov. Prosper. 2022, 26, 52–69. [Google Scholar] [CrossRef]

	



Mazzucchelli, A.; Chierici, R.; Del Giudice, M.; Bua, I. Do Circular Economy Practices Affect Corporate Performance? Evidence from Italian Large-Sized Manufacturing Firms. Corp. Soc. Responsib. Environ. Manag. 2022, 29, 2016–2029. [Google Scholar] [CrossRef]








[image: Sustainability 16 01209 g002] 





Figure 2. Nine business model creation blocks across four specific pillars of business management. Source: adapted from [66]. 
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Figure 3. Six stages of the value chain process according to ISMA. Source: own, based on [70]. 
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Figure 4. Number of CBM-related journal articles and reviews. Source: Elsevier ScienceDirect database. 
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Figure 5. Conceptualization of the CBM, adapted from [66,68]. 
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Table 1. Inventory of definitions of the circular economy business model.
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	Circular Economy Business Model Definition
	Source





	a way in which an organization creates, delivers and captures value through and within closed material loops
	[45]



	a way in which an organization creates, delivers and captures value for a broader range of stakeholders while minimizing environmental and social costs
	[46]



	creating economic value for the organization by slowing down, closing and narrowing the resource loop
	[47]



	a business model in which the conceptual logic of value creation is based on the use of the economic value retained in products after their use in the production of new products
	[48]



	a sustainable business model focused on solutions for the circular economy through a circular value chain and alignment of incentives for interested parties
	[49]



	a method of introducing circular economy assumptions into the activities of a given organization
	[50]



	a way in which organizations create and deliver value that can support closing resource flows
	[51]



	a way in which organizations incorporate circular economy principles into their value propositions across the value chain
	[35]



	a business model that delivers an environmental value proposition
	[35]



	the sum of resources and activities that simultaneously serve to delivercustomer value and close the loop
	[52]



	a way in which the organization creates, delivers and captures value in a mannery that is compatible with and regenerative of finite natural resources; maintaining products, components and materials at their highest value and utility within appropriate system boundaries
	[53]



	a model based on activities consistent with the hierarchy of reuse, repair, regeneration and recycling, aimed at retaining value for as long as possible
	[54]



	creating economic value for the organization by slowing down, closing, narrowing the resource loop and sustaining the life of resources
	[55]



	cycling, extending, intensifying, and/or dematerializing material and energy loops to reduce the resource inputs into and the waste and emission leakage out of an organizational system
	[56]



	creating value for the customer in a sustainable way
	[57]



	integration of circular economy principles with the organization’s business practices
	[58]










 





Table 2. Importance of CEBMs in the selected EU documents on CE.
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	Document (Source)
	Circular Economy Definition
	Importance of Business Models





	Zero waste programme for Europe (COM no. 398, 2014) [19]
	a system that keeps the added value of products for as long as possible and eliminates waste
	
	
The need to introduce systemic changes and technological innovations in organizations, society, financing methods and politics;



	
The possibility of saving material costs using the EU industry, and by creating new markets and new products and value for business, which may contribute to Gross domestic product (GDP) growth;



	
The need to implement innovative BMs that may lead to the creation of new relationships between enterprises and consumers.








	First CE Action Plan (COM no. 614, 2015) [1]
	a system where the value of products, materials and resources in the economy is maintained for as long as possible, and waste generation is reduced to a minimum
	
	
Innovative forms of consumption, such as using the same products or infrastructure (sharing economy), consuming services rather than products, and using information technologies or digital platforms;



	
Horizon 2020 work program for 2016–2017 includes the important “Industry 2020 in the Circular Economy” initiative, under which a budget of over EUR 650 million was allocated to innovative demonstration projects supporting its objectives—Circular economy and the competitiveness of EU industry in activities in the industrial and service sectors, including the processing and manufacturing industries and new BMs.








	Second CE Action Plan (COM no. 98, 2020) [2]
	a regenerative growth model that gives back to the planet more than it takes away, making progress towards keeping resource consumption within the planet’s limits, and therefore must strive to reduce its consumption footprint and double its circular material use rate
	
	
Since manufacturing companies in the EU spend on average around 40% of their funds on materials, CBMs can increase their profitability while protecting them from fluctuations in resource prices;



	
Innovative BMs, based on closer customer relationships, mass personalization, the sharing and collaboration economy and driven by digital technologies such as the Internet of Things, big data, blockchain and artificial intelligence, will accelerate not only the introduction of circularity but also dematerialize our economy and make Europe less dependent on virgin materials;



	
Establishing a solid and coherent product policy framework that makes sustainable products, services and BMs the norm and transforms consumption patterns to prevent waste in the first place;



	
Promoting CBMs by linking design issues with end-of-life processing, developing regulations on mandatory recycled content for certain component materials and improving recycling efficiency.








	Leading the way to a global circular economy [27]
	less wasteful systems that use resources moreefficiently and sustainably while providing workopportunities and a high quality of life
	
	
CBMs should consider the efficient use of energy and resources, low emission and circular solutions appropriate to local conditions;



	
Society’s involvement in the development of CBMs and the creation of resource-efficient products tailored to the real needs of consumers.















 





Table 3. Typology of CBMs according to IMSA.
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No.

	
Name

	
Specification






	
Short cycle




	
1

	
Pay per use

	
One-time payment to use product or service




	
2

	
Repair

	
Product life extension through repair services




	
3

	
Waste reduction

	
Waste reduction in the production process




	
4

	
Sharing platforms

	
Products and services are shared among consumers




	
5

	
Progressive purchase

	
Pay periodically small amounts before purchase




	
Long cycle




	
6

	
Performance based contracting

	
Long-term contract and responsibility with the producer




	
7

	
Take back management

	
Incentive to ensure the product returns to producer




	
8

	
Next life sales

	
Product gets a next life




	
9

	
Refurbish and resell

	
Product gets a next life after adjustments




	
Cascades




	
10

	
Upcycle

	
Materials are reused and its value is upgraded




	
11

	
Recycling (waste handling & repurpose)

	
Materials are cascaded and reused, recycled or disposed of




	
12

	
Collaborative production

	
Cooperation in the production value chain leading to closing material loops




	
Pure circles




	
13

	
Cradle to cradle

	
Product redesign for 100% closed material loops




	
14

	
Circular sourcing

	
Only sourcing circular products or materials




	
Dematerialized services




	
15

	
Physical to virtual

	
Shifting physical activity to virtual




	
16

	
Subscription based rental

	
Consumers can use a product or service against a low periodic fee




	
Produce on demand




	
17

	
Produce on order

	
Only producing when demand is present




	
18

	
3D printing

	
Using 3D printing to produce what is needed




	
19

	
Customer vote (design)

	
Making customers vote on which product to make











 





Table 4. CBM used in various economic sectors.
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Sector of Economy

	
Example of CBM Usage






	
Secondary Sector (finished goods)




	
manufacturing

	
electrical and electronic items [58,86,87,88,89]




	
batteries [90]




	
furniture [87,89]




	
cloths [87,88,89,91,92,93,94,95]




	
medical items [87]




	
agricultural/food products [96,97]




	
utilities—electricity, gas

	
wind power [98]




	
Tertiary Sector (service sector)




	
sharing platforms

	
books [99]




	
cloths [99]




	
cars [100]




	
mobility [99]




	
sundry [99]




	
hospitality and leisure

	
health care [101]
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