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Preface 
 The circular economy is an economic system that reduces, reuses, recycles and recovers materials across production, distribution, and consumption. To advance sustainable development, the circular economy requires a circular society, which embeds equity, participation and recognition in how resources and responsibilities are organised. A circular economy and society therefore call for rethinking not only how products are designed, used and brought to end of life, but also how the enabling activities are organised. Governments often lead where large-scale infrastructure, regulatory authority, or universal service provision is essential – for example municipal waste management or public procurement for circular construction. Firms play a central role where innovation, economies of scale, and market competitiveness drive progress – for example in developing reusable packaging systems or remanufacturing technologies.  
 Beyond this state-firm dichotomy lies a ‘third sector’ of organisational forms. Social enterprises, cooperatives, and non-profit associations step in where markets and states leave gaps, or where combining environmental and social objectives requires alternative governance models. Although the role of third sector organisations has been widely studied in the provision of social services and in the energy transition, their role and potential within the circular economy remain largely underexplored.  
 This research focuses on the governance of a circular economy and society through the lens of third sector organisational forms. It investigates their potential to address market failures, relational complexities, and justice considerations, as well as the factors that enable or constrain their contributions. Central questions include: how do these organisational forms mobilise their organisational comparative advantages to combine environmental effectiveness, social inclusion, and economic viability? Under what institutional conditions can their contributions be scaled and sustained? And how can their diversity be leveraged for systemic change? 

 My interest in these questions stems from a long-standing fascination with how organisational design influences the ability to cooperate and address societal challenges. Professional experiences working with governments, firms, and third-sector organisations has shown me not only the diversity of their dynamics and responses, but also the systemic blind spots in how their contributions to society are recognised, valued, and supported. 
 The empirical core of this thesis consists of seven published studies, each analysing different aspects of how civil society associations, cooperatives, and social enterprises contribute to circular practices in industrialised contexts. They are complemented by a perspectives paper that develops a broader conceptual argument on organisational 



ii 

 diversity in circular transitions. Together, these eight studies contribute to a more comprehensive understanding of how third-sector organisational forms can internalise social and environmental externalities more effectively than many private firms or public agencies, while also illuminating why they often operate below their potential due to structural financing gaps, coordination failures, and limited policy recognition. 
 A key contribution of this work is to demonstrate how organisational diversity, when supported by enabling governance and policy frameworks, can enhance the resilience, inclusivity, and effectiveness of circular transitions. My hope is that the insights from this research will not only inform academic debates, but also inspire policymakers, practitioners, and civil society leaders to recognise and connect the distinctive strengths of diverse organisational forms in building a just and sustainable circular economy and society. 
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 Summary 

 This thesis examines the role of third sector organisational forms – social enterprises, cooperatives, and non-profit associations – in enabling a just transition to a circular economy. These organisations are particularly relevant to research on both the circular economy and a circular society because they pursue purpose over profit and create value through participatory governance structures. They thus offer distinctive approaches to organising production and consumption that complement market- and state-led strategies. The thesis responds to the gap in scholarship and policy understanding of how these organisations can address market failures, govern relational complexities, and integrate justice considerations into circular strategies. While the circular economy is often framed through the actions of governments and firms, this research demonstrates that the third sector occupies a distinctive and under-recognised position in bridging economic, environmental, and social objectives. 
 The study builds on multiple empirical studies and comparative analyses, exploring how organisational form choice influences the ability to enable and embed circular goals and outcomes. It shows that third sector organisations often have a comparative organisational advantage in internalising externalities, mitigating informational asymmetries, and resolving missing markets. However, their potential is restricted by structural financing constraints, limited policy recognition, and coordination challenges. At the same time, their governance structures – designed to safeguard mission integrity – can foster trust and inclusion, but may also limit their ability to respond quickly to rapidly changing markets. 
 This research identifies patterns across contexts. In some cases, supportive policy environments have allowed third sector organisations to integrate circular practices into everyday operations; in others, similar organisations have struggled to move beyond pilot initiatives. The thesis analyses these variations through a lens of organisational design, law and economics, and institutional economics, highlighting how comparative advantages can be leveraged when there is alignment between mission, governance, and enabling frameworks. 
 The key insights of this thesis are organised around three themes. First, organisational choice matters: the form, governance, and ownership structure of an organisation affect how it creates and distributes value in a circular economy. Second, enabling factors – such as financing, collaborative networks, skills development, and policy recognition – are critical to sustaining and scaling impact. Third, diversity in organisational forms offers system-level benefits: when governments, firms, and third sector organisations play to their strengths and collaborate deliberately, their combined impact exceeds what each could achieve alone. 
 



xviii 

 The thesis contributes to academic debates by advancing an organisational perspective on a circular economy and society that integrates governance, economics, and justice considerations. It also offers actionable recommendations for policymakers and practitioners, emphasising the need to make organisational design and choice a deliberate feature of transition strategies rather than a by-product. 
 Overall, this thesis argues that a fair, resilient, and effective circular transition depends not only on technological innovation and market incentives, but also on recognising, enabling, and connecting the distinctive capacities of diverse organisational forms. Although scaling can be constrained by funding and operational challenges, the participatory way value is created within these organisations positions them to advance a circular economy and, more broadly, a circular society. 
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 Samenvatting 

 Dit proefschrift onderzoekt de rol van organisatievormen in de derde sector – sociale ondernemingen, coo peraties en verenigingen – bij het mogelijk maken van een rechtvaardige transitie naar een circulaire economie. Deze organisaties zijn relevant voor onderzoek naar zowel de circulaire economie als een circulaire samenleving, omdat zij doel boven winst stellen en waarde cree ren via participatieve bestuursvormen. Daarmee bieden zij een alternatief dat markt- en overheidsgestuurde strategiee n aanvult. Het werk speelt in op de lacune in zowel de academische literatuur als het beleid omtrent de vraag hoe deze organisaties marktfalingen kunnen aanpakken, omgaan met relationele complexiteit en rechtvaardigheidsoverwegingen kunnen integreren in circulaire strategiee n. Hoewel de circulaire economie vaak wordt benaderd vanuit de acties van overheden en bedrijven, toont dit onderzoek aan dat de derde sector een eigen, onderbelichte positie inneemt in het verbinden van economische, ecologische en sociale doelstellingen. 
 Het onderzoek bouwt voort op meerdere empirische studies en gaat na hoe de organisatievorm invloed heeft op het vermogen om circulaire doelstellingen en resultaten te realiseren en te verankeren. Het toont aan dat organisaties in de derde sector vaak een comparatief organisatorisch voordeel hebben bij het internaliseren van externe effecten, het verkleinen van asymmetrische informatie, en het oplossen van ontbrekende markten. Hun potentieel wordt echter beperkt door structurele financieringsproblemen, beperkte beleidsmatige erkenning en coo rdinatie-uitdagingen. Tegelijk kunnen hun bestuursstructuren – ontworpen om de missie te bewaken – vertrouwen en inclusie bevorderen, maar ook de wendbaarheid beperken in snel veranderende markten. 
 Dit onderzoek identificeert patronen over verschillende contexten heen. In sommige gevallen heeft een ondersteunend beleidsklimaat derde sectororganisaties in staat gesteld circulaire praktijken in de dagelijkse werking te integreren; in andere gevallen slaagden vergelijkbare organisaties er niet in verder te geraken dan proefprojecten. Vanuit organisatieontwerp, rechtseconomie en institutionele economie toont het proefschrift hoe comparatieve voordelen kunnen worden benut wanneer missie, bestuur en ondersteunende kaders op elkaar aansluiten. 
 De belangrijkste inzichten van dit proefschrift zijn gegroepeerd rond drie thema’s. Ten eerste: de keuze van de organisatievorm doet ertoe – de structuur, het bestuur en de eigendomsverhoudingen bepalen hoe waarde wordt gecree erd en verdeeld in een circulaire economie. Ten tweede: randvoorwaarden zoals financiering, samenwerkingsnetwerken, de ontwikkeling van vaardigheden en beleidsmatige erkenning zijn cruciaal voor het bestendigen en opschalen van impact. Ten derde: diversiteit in organisatievormen biedt voordelen op systeemniveau: wanneer 
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 overheden, bedrijven en derde sectororganisaties hun sterktes benutten en bewust samenwerken, is hun gezamenlijke impact groter dan wat elk afzonderlijk kan bereiken. 
 Dit proefschrift levert een wetenschappelijke bijdrage door de circulaire economie en samenleving te benaderen een organisatieperspectief dat beschouwingen omtrent goed bestuur, economie en rechtvaardigheid integreert. Het bevat ook concrete aanbevelingen voor beleidsmakers en praktijkactoren, met de nadruk op de noodzaak om de keuze en het ontwerp van organisaties als een bewuste component van transitiestrategiee n te beschouwen, en niet als een toevallig neveneffect. 
 Samengevat stelt dit werk dat een rechtvaardige, veerkrachtige en doeltreffende circulaire transitie niet alleen afhankelijk is van technologische innovatie en marktprikkels, maar ook van het erkennen, ondersteunen en verbinden van de unieke capaciteiten van diverse organisatievormen. Hoewel opschaling kan worden belemmerd door financie le en operationele uitdagingen, maakt de participatieve manier waarop deze organisaties waarde cree ren hen bijzonder geschikt om niet enkel bij te dragen aan een circulaire economie, maar ook aan een circulaire samenleving. 
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 1. Introduction 1.1 Conceptual background 1.1.1 The circular economy and a circular society: institutional and governance dimensions 

 The circular economy (CE) is commonly defined as an economic system that minimises waste and resource use by reducing, reusing, recycling, and recovering materials across production, distribution, and consumption (Kirchherr et al., 2017). It seeks to decouple economic activity from the consumption of finite resources and to design systems that maintain material value for as long as possible (Geissdoerfer et al., 2017a). A CE entails the deliberate design of industrial and societal systems that narrow, slow, close, and regenerate material and energy flows (Konietzko et al., 2020). 
 Yet when conceived mainly in technical or economic terms, the concept of a CE only partly captures the broader societal transformation required for sustainability. The complementary notion of a circular society extends the focus beyond resource efficiency to include social relations, governance processes, and justice dimensions. It emphasises that circular transitions must ensure equity, participation, and recognition in how resources and responsibilities are organised (Calisto Friant et al., 2023; Jaeger-Erben et al., 2021). A circular society thus embeds the circular economy within a wider social and institutional context, acknowledging that social innovation, citizen engagement, and shared value creation are essential conditions for systemic change. 
 An institutional perspective provides a useful lens to analyse how circular economy and circular society concepts emerge and evolve (Bocken & Coffay, n.d.; Bocken & Shirahada, 2025). Scott (1995) conceptualises institutions as comprising three interrelated pillars: regulative, normative, and cultural-cognitive. The regulative pillar refers to formal rules, laws, and enforcement mechanisms. The normative pillar encompasses social values, norms, and expectations about appropriate conduct. The cultural-cognitive pillar represents the shared understandings and taken-for-granted beliefs that shape perception and action. Together, these pillars influence how organisations and actors interpret and implement a circular economy and society. 
 At the European level, the regulative pillar has evolved through successive policy frameworks that formalised circular ambitions. The EU Circular Economy Action Plan (EC, 2015) and its update under the European Green Deal (EC, 2021a) embed circularity across product design, sustainable consumption, waste prevention, and industrial policy. Normatively, circularity has become linked to European values of sustainability, competitiveness, and social inclusion (EEA, 2024a). The cultural-cognitive dimension is 
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 reflected in the growing perception that linear models are no longer viable, and that circularity has become a societal norm (EEA, 2024a; Ranta et al., 2018). In recent years, however, policy discourse has reframed circularity as a driver for industrial resilience and strategic autonomy. Initiatives such as the Clean Industrial Deal (EC, 2025b) and the 
Competitiveness Compass (EC, 2025a) position resource efficiency and material security in circular value chains as prerequisites for competitiveness and decarbonisation. This evolution signals a shift in emphasis from environmental governance towards industrial and geopolitical priorities (EC, 2023). 
 While these developments share a common policy foundation, implementation across Europe remains uneven. The Circular Economy Monitoring Framework (Eurostat, 2025) reveals clear geographical differences: northern and western Member States, including Belgium and the Netherlands perform strongest in implementing circular strategies (Claudio-Quiroga & Poza, 2024; D’Adamo, Favari, et al., 2024). Although this framework does not cover the full spectrum of circular practices it nonetheless confirms that the region examined in this thesis, Flanders (Belgium), can be considered as a frontrunner region. The regulative pillar is expressed in the launch of Circular Flanders in 2017, a partnership coordinated by OVAM (the Public Waste Agency of Flanders) that aligns government, industry, and research partners under a shared vision to achieve a circular economy by 2050 (Government of Flanders, 2020a). Circularity has since become embedded in the Flemish sustainability agenda and is framed in terms of innovation, competitiveness, material independence, and (social) employment opportunities (ETC CE, 2025b; Versluys et al., 2021). Yet tensions remain between ambition and outcome. For example, household waste per inhabitant decreased from 522 kg in 2013 to 416 kg in 2022, and the recycling rate (excluding construction and demolition waste) reached 65.6% in 2022 (CE Center, 2025). Conversely, material productivity has remained constant over recent years, and total raw material input increased from 500 to 562 million tons between 2012 and 2021 (CE Center, 2025). 
 The interaction between regulative frameworks, normative expectations, and cultural-cognitive understandings does not unfold automatically. It depends on how policy objectives, market incentives, and organisational practices are aligned across European, national, and regional contexts. The circular transition therefore constitutes a 
governance challenge. Governance refers to collective attempts to steer society and the economy towards common objectives through institutionalised interaction among public, private, and civil society actors (Torfing et al., 2012). Hierarchical governance relies on authoritative rule-making and formal enforcement by public authorities, as illustrated by binding waste directives and eco-design regulations. Market governance coordinates behaviour through price mechanisms and economic incentives, such as extended producer responsibility schemes, deposit-refund systems, and tradable permits. Corporate governance concerns internal systems of accountability and control within firms, for example when companies integrate circular targets into board-level strategy and reporting structures. Within the broader field of interactive governance, 
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collaborative governance refers more specifically to formal, consensus-oriented and deliberative processes in which public authorities directly engage non-state stakeholders in collective decision-making (Ansell & Gash, 2008). These governance logics coexist and interact in circular transitions, shaping the distribution of authority, the design of incentives, and the organisation of participation. 
 Despite the embedding of circular economy objectives across regulative, normative, and cultural-cognitive pillars at European level, a substantial part of circular economy scholarship still reflects a predominantly techno-managerial and market-corrective framing. Strong attention goes to eco-design, resource efficiency, innovation incentives, and regulatory alignment, and firms and public authorities are considered as the primary actors (Geissdoerfer et al., 2017a; Kirchherr et al., 2017). This orientation leaves both an empirical and a theoretical gap that matters for both effectiveness and legitimacy. Empirically, it underexplores the diversity of organisational forms and governance arrangements that mediate circular transitions in practice. Theoretically, it tends to treat governance as either hierarchical regulation or market coordination, while giving limited attention to how alternative governance logics structure participation, allocate control rights, and shape legitimacy in a circular economy and society. By focusing primarily on technologies, business models, and policy instruments, dominant approaches risk overlooking how institutional and governance configurations condition both the effectiveness and the societal acceptance of circular transitions. 1.1.2 Why organisational diversity matters in a circular economy and society 

 
Based on:  
 

Van Opstal, W., Bocken, N. & Brusselaers, J. (2026), Why organisational diversity matters 
in a circular economy and society. Resources, Conservation & Recycling, 229, 108833. 
https://doi.org/10.1016/j.resconrec.2026.1088333 [Paper I] 

  
 While regulative, normative, and cultural-cognitive pillars jointly define the institutional environment for a circular economy and society, much of the academic and policy discourse remains centred on governments and firms. This focus reflects hierarchical and market governance frameworks in which public authorities regulate and firms respond to price signals. Such a framing overlooks the wider set of organisational forms that shape how circular transitions are implemented in practice. A circular society depends on the interaction between multiple institutional logics and organisational forms operating beyond a firm-state binary. 
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 This calls for closer attention to organisations in the third sector – civil society organisations located between market and state, including non-governmental and voluntary organisations (Evers & Laville, 2004). These organisational forms typically1 involve cooperatives, non-profit associations, and social enterprises. Each form embodies distinct ownership structures, control rights, incentive systems, and decision-making procedures. In governance terms, they introduce alternative ways of structuring authority, participation, and accountability that complement hierarchical regulation and market coordination. This resonates with Mintzberg’s (2015) argument that a healthy society requires a strong “plural sector” alongside public and private sectors. While the third sector is typically defined in institutional and legal terms, Mintzberg emphasises the distinct organising principles of community affiliation, collective ownership, and shared purpose that characterise this sphere. He argues that problems arise when market logics are imposed on organisations rooted in such plural principles (Mintzberg, 2015; Mintzberg & Neamtan, 2015). Recognising these differentiated logics reinforces the importance of organisational diversity in shaping a circular economy and society. 
 Several arguments support this claim. First, the transition towards a CE faces market failures – externalities, information asymmetries, split incentives, and transaction costs – that neither firms nor states can always address efficiently (Grafstro m & Aasma, 2021; Siderius & Zink, 2023)2. Second, calls for a “circular society” (Jaeger-Erben et al., 2021) and a “just circular economy” (Kirchherr, 2021) emphasise the need to integrate equity, participation, and recognition. Third, circularity does not only alter production processes and value chains; it reconfigures social institutions and governance mechanisms that structure economic interaction. It relies on novel but long-term relationships: between producers and users, across generations, and between formal and informal sectors. These require capacities to relate, resonate, and responsibilise (Jaeger-Erben et al., 2025), which are unevenly distributed across organisational forms.  
 Organisational forms are institutional arrangements through which economic activities are structured, governed, and legitimated (Ben-Ner, 2018). They comprise rules and norms governing ownership, accountability, control rights, incentive structures, and 

 
1 Other third-sector forms include foundations and mutualities. In European typologies they are core 

components of the third sector (alongside non-profit associations, cooperatives, and social enterprises), but 

in the context of a circular economy they appear mainly as indirect enablers rather than operational actors. 

Foundations tend to fund, convene and diffuse knowledge (e.g., the Ellen MacArthur Foundation) – rather than 

deliver circular services themselves. Mutualities are health-insurance bodies whose statutory remit lies 

outside circular economy activities. 
2 Innovation and transition scholarship has broadened the failure rationale beyond market failures to include 

structural system failures and transformational failures. Systems failure approaches emphasise weak 

networks, institutional misalignment, capability gaps, and lock-in dynamics within innovation systems 

(Bergek et al., 2008; Bleda & del Río, 2013). Transformational failure frameworks further highlight problems 

of directionality, demand articulation, policy coordination, and reflexivity in sustainability transitions (Schot 

& Steinmueller, 2018; Weber & Rohracher, 2012). While these perspectives offer important insights for 

circular transitions, the present thesis focuses primarily on how organisational forms mediate coordination, 

incentive, and justice challenges within such broader systemic contexts. 
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 decision-making. These structural features influence how organisations respond to market failures, coordinate under uncertainty, and balance economic and social objectives. Literature on hybrid organisations has focused on purpose hybridity, examining how organisations combine social and commercial missions (Alter, 2007). These frameworks describe organisational forms along a spectrum between social value creation and financial return. However, purpose alone does not capture how governance structures and ownership arrangements condition behaviour. 
 Despite this, circular economy governance research often treats organisational arrangements as secondary to policy design and market incentives. Firms and public authorities are typically positioned as the central actors, while variation in ownership structures, control rights, and accountability mechanisms receives limited systematic analysis. This orientation implicitly assumes that once regulation and market incentives align, organisations will respond in broadly similar ways. Such an assumption overlooks that organisational form structures incentives, risk allocation, and participation differently across contexts (Ben-Ner, 2018; Mintzberg, 2015; Scott, 1995). Without a comparative perspective on organisational forms, barriers to circular implementation may be interpreted as temporary coordination problems, even when they arise from the underlying allocation of ownership, control rights, and incentives. 
 This thesis therefore treats organisational diversity as a core analytical concern in understanding circular transitions. It examines how different organisational forms mediate market failures, relational coordination challenges, and justice considerations that frequently arise in implementing circular strategies (Grafstro m & Aasma, 2021; Siderius & Zink, 2023). It conceptualises organisational forms not merely as carriers of circular strategies, but as institutional instruments with distinct comparative advantages in enabling and embedding a circular economy and society. We propose a complementary perspective that considers the distinct comparative advantages or organisational forms in enabling and embedding a circular economy and society, as summarised in Figure 1. 
 

Investor-owned firms benefit from clearly defined property rights, access to capital markets, and incentives aligned with profit and efficiency. These features support innovation and scaling and can drive CE adoption when aligned with regulation and consumer demand, for example through remanufacturing, product-as-a-service models, or take-back schemes in manufacturing and retail sectors. However, these same features often discourage investment in durability, repairability, or reuse – especially when returns accrue to others (Grafstro m & Aasma, 2021; Siderius & Zink, 2023). Profit imperatives can lead to cost externalisation, and firms may struggle with trust-building, community alignment, or collective action when returns are diffuse or uncertain. 
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 Source: author’s own elaboration Figure 1 – Comparative organisational advantages in addressing challenges towards a circular economy and society 

Governments possess the authority and resources to enforce regulation, redistribute benefits, and provide public goods. They can correct market failures through standards, coordination, and subsidies, and enable innovation by temporally sheltering promising circular initiatives from market pressures or investing in high-risk, high-potential solutions. Examples include regulatory frameworks such as the the EU Circular Economy Action Plan (EEA, 2024a), municipal support for repair cafe s and the provision of semi-public goods such as waste management. However, governments often suffer from bureaucratic rigidity and limited responsiveness to decentralised CE initiatives. State-led interventions may also lack participatory mechanisms to build trust and engage communities.  
 

Cooperatives represent an alternative organisational form that embeds participatory and member-based governance within enterprise structures. The International Co-operative Alliance defines a cooperative as “an autonomous association of persons united 
voluntarily to meet their common economic, social and cultural needs and aspirations 
through a jointly owned and democratically controlled enterprise” (ICA, 1995). Cooperative governance aligns users and producers through shared ownership and democratic control. Such arrangements can internalise trust, reduce transaction costs, and enable self-enforced agreements through repeated interaction (Hansmann, 1999; Spear, 2000). Shared ownership and voluntary engagement enhance social acceptance, reduce asymmetric information, and embed circularity in locally rooted infrastructures – as seen in many renewable energy source cooperatives. However, democratic governance increases decision-making costs and may lead to free-riding or 



7 

 demutualisation, especially with growing or heterogeneous membership. Access to capital is also constrained by limits on profit distribution, and cooperatives often lack cognitive and normative legitimacy in regulatory and financial systems (Novkovic, 2022).  
 

Non-profit associations  are typically defined as organised, private, self-governing and non-profit-distributing entities with a meaningful degree of voluntary participation (Salamon & Anheier, 1997). Across the world, they are mostly recognised as voluntary associations formed to pursue public-benefit or mutual-benefit aims under the freedom of association, with a legal non-distribution constraint that prohibits the allocation of surplus to founders, members or directors. Non-profit associations benefit from a non-distribution constraint, ensuring that all income and assets serve the organisational mission (Helmig et al., 2004). This reduces profit-maximisation incentives, mitigates agency problems, and signals trustworthiness – attracting mission-oriented agents and enabling long-term engagement. These traits enable them to address externalities, engage volunteers, and support collective action. Beyond filling institutional gaps, non-profits reconfigure governance by mobilising trust, reciprocity, and identity, especially when market signals fail to reflect social value. In informal repair and reuse economies, non-profit associations can legitimise marginalised actors, diffuse learning, and amplify political voice through translocal networks. However, they face constraints. They often rely on volunteer labour, project-based funding, and mission legitimacy, which can limit scalability, continuity, and responsiveness to changing societal demands. Internal governance structures may also reproduce exclusionary norms or paternalistic dynamics, undermining their inclusive potential. 
 

Social enterprises can be defined as organisations that pursue a social mission through entrepreneurial means, combining market-oriented activities with explicit social or environmental goals (European Commission, 2020c). Social enterprises illustrate hybrid organisations combining entrepreneurial activity with social objectives. Positioned between markets and public support, they seek to generate positive externalities (Santos, 2012), such as employment for people distant from the labour market – as in Work Integration Social Enterprises (WISEs) – or the provision of affordable repair and reuse services. WISEs frequently engage in repair, reuse, and recycling, combining ecological and social goals. Yet social enterprises also face pressure from market-based funding and performance metrics that neglect social outcomes or long-term value creation (Van Opstal, 2025). 
 Each organisational form offers comparative advantages for addressing specific CE challenges. Externalities, transaction costs, and public goods dilemmas call for institutions that align incentives, build trust, and enable long-term cooperation. Property rights, governance mechanisms, and contracts influence organisational behaviour. Relational contracts – based on trust and mutual adjustment – thrive in cooperative and associative settings where repeated interaction, shared norms, and 
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 mission alignment reduce enforcement costs (Baker et al., 2002). Game-theoretic insights show that collective action problems can be mitigated through communication, identity, and reputation – conditions more common in non-profit associations and cooperatives than in anonymous market transactions (Bowles & Gintis, 1998, 2011).  
 These same organisational dynamics also have implications for a just circular transition (Kirchherr, 2021). They shape who participates in circular activities, who gains or loses from circular value creation, and whose voices are recognised in governance processes. Non-profit associations make visible the knowledge and contributions of informal workers often overlooked in mainstream CE strategies. Cooperatives empower communities to retain agency over resources and decisions. Social enterprises offer pathways for labour market inclusion alongside CE goals. Together, these organisations not only support circular material flows, but also reconfigure power relations, institutions, and values. 
 A successful circular transition relies not on one single organisational form, but on their 
interplay. Each brings distinct capabilities, yet it is their combination that enables systemic change. Governments create enabling conditions for a circular economy and society through regulation, investment, and coordination, but their impact deepens when partnering with trusted intermediaries such as non-profit associations that mobilise citizens. Investor-owned firms are essential for innovation and scaling, yet their efforts can be grounded and legitimised through collaboration with cooperatives that embed circularity locally. Social enterprises often operate at the interface of market and mission, linking vulnerable groups to circular activities like repair or reuse, but their effectiveness improves when supported by public procurement or by networks facilitated by non-profits. This interplay enables diverse organisational logics to co-evolve: state agencies provide stability, firms offer dynamism, cooperatives foster trust and shared ownership, and associations and social enterprises build inclusion and resilience. Therefore, we invite policymakers, scholars, and practitioners to consider how organisational diversity, their comparative advantages, and their interplay can broaden CE strategies and policies, making them not only more effective, but also more equitable and inclusive.  1.1.3 Approaches to study organisational forms 

 This thesis examines organisational forms through a plural set of theoretical traditions, each offering distinct lenses on why arrangements emerge, how they function, and the conditions under which they create economic, ecological, and social value. Together, these perspectives explain how organisational diversity contributes to a circular economy and society, show how forms operate and evolve in response to economic, institutional, and social challenges, and clarify that no single form can meet all requirements of a circular transition. The analysis uses this complementarity to identify 
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 comparative advantages across contexts and to guide the selection and design of organisational arrangements for circular outcomes. 
 

Institutional and comparative economics conceptualise organisational forms as institutional arrangements that emerge to reduce the costs of economic coordination. Transaction cost economics (Coase, 1937) emphasises that activities are organised in the form that minimises the sum of production and transaction costs, given asset specificity, uncertainty, and frequency of exchange. This framework may explain why certain CE activities, such as repair services, are sometimes integrated within organisations or conversely coordinated through markets. Comparative institutional analysis extends this reasoning, demonstrating how institutional complementarities across regulatory systems, financial structures, labour relations, and cultural norms define organisational behaviour in specific contexts (Hall & Soskice, 2001). Ben-Ner and Van Hoomissen (1991) contribute with a varieties-of-organisations perspective, classifying organisations by ownership, control, and benefit allocation. This approach links structural features directly to their comparative advantages in addressing market failures. Applied to the CE, Nygaard (2022) concludes that circular supply-chains tend to favour stronger ownership and control across the supply chain in order to economise on transaction costs. 
 

Law and economics perspectives on organisations examine the allocation of ownership and the choice of legal form, because ownership and organisational law determine incentives. Hansmann (2000) defines ownership costs as the monitoring, risk-bearing, and collective decision-making costs borne by the owners. The most efficient form assigns ownership to the patron group that can bear these costs at least cost (e.g., investors, users, donors/beneficiaries, or the state). Hansmann and Kraakman (2000) show that organisational law supplies standard-form entities with legal personality, asset partitioning and entity shielding, fiduciary duties, and default governance rules that allocate residual control rights. Property-rights models formalise this allocation under incomplete contracts (Grossman & Hart, 1986; Hart & Moore, 1990). Besley and Ghatak (2001, 2005, 2007) add a mission-alignment criterion: ownership should rest with the party whose objectives most closely match the mission, thereby strengthening non-contractible investment and stewardship. Herbst and Pru fer (2016) model selection among firms, non-profits, and cooperatives when intrinsic motivation, profit distribution constraints, and member control affect effort and selection. Relational contracting theory (Baker et al., 2002) complements formal organisational law by explaining how repeated interaction and informal norms sustain performance where legal enforcement is limited. This perspective resonates with empirical work by Yawar and Kuula (2021), which shows that different ownership structures and underlying missions shape societal legitimacy of CE initiatives. 
 

Behavioural, polycentric, and normative perspectives complement these economic-legal theories. Behavioural economics and psychology provide the micro-foundations, 
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 questioning the assumption of self-interested actors and highlighting the role of pro-social motivations. Bowles and Gintis (2011) show how reciprocity, fairness, and collective identity can underpin cooperative behaviour, particularly in settings where repeated interaction and shared purpose reduce the need for costly enforcement. Ostrom’s (1990, 2010) work on polycentric governance specifies the conditions under which self-organised institutions can sustainably manage common-pool resources. This encompasses the existence of clearly defined rules, monitoring, graduated sanctions, and participatory decision-making. Normative frameworks, such as Fraser’s (2009) theory of justice, extend the analysis with evaluative criteria, by integrating distributive, procedural, and recognitional dimensions3. This perspective emphasises that organisational forms are not only economic coordinators but also vehicles for inclusion, empowerment, and recognition of diverse stakeholders in a circular economy and society. Patala et al. (2022) illustrate this in three CE systems in Finland, the United States and Spain, where polycentric governance emerges through mutual adjustment, collective agency and resource sharing between businesses, public authorities and societal actors to manage privately owned residual resources in closed-loop systems. 
 

Resource-based and capability perspectives explain differences in organisational effectiveness by focusing on the resources and competences that underpin competitive advantage. The resource-based view (Barney, 1991) stresses the strategic value of unique, difficult-to-imitate assets, including tacit knowledge, brand reputation, and relational capital, which may differ systematically across organisational forms. For example, non-profit associations often mobilise volunteer expertise and social legitimacy, while firms may leverage capital and proprietary technology. The dynamic capabilities framework (Teece, 2007) adds a temporal dimension, examining how organisations sense, seize, and reconfigure resources to adapt to changing technological and policy environments. These approaches are particularly relevant for understanding how organisations build the absorptive capacity to adopt and scale circular innovations. Castillo-Ospina et al. (2025) apply this perspective in circular ecosystems, where focal firms develop dynamic capabilities that enable them to adopt circular innovations and co-create value with external stakeholders under conditions of market uncertainty. 
 

Evolutionary and co-evolutionary perspectives view organisational diversity as the product of adaptation, selection, and retention processes over time. Organisational ecology (Hannan & Freeman, 1977) analyses the emergence, survival, and decline of organisational forms in response to environmental conditions, including regulatory 
 

3 Environmental justice scholarship has proposed broader multidimensional frameworks that incorporate 

capability and responsibility alongside distribution, recognition, and participation (Davoudi & Brooks, 2014). 

Capability refers to the substantive freedom of actors to participate in and benefit from socio-technical 

transitions, while responsibility concerns the allocation of moral and institutional duties in preventing or 

addressing injustice. Empirical applications in social housing renovation demonstrate how these dimensions 

interact in practice (Broers et al., 2022). The justice literature further encompasses restorative, 

intergenerational, spatial, epistemic, energy, climate, and environmental justice, highlighting temporal, 

spatial, knowledge-based, and sector-specific dimensions of fairness (ETC CE, 2025a). 
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 shifts and technological change. Evolutionary economics (Nelson & Winter, 1985) highlights path dependence and the role of routines in shaping organisational adaptation. Co-evolutionary frameworks extend this lens to examine reciprocal adaptation between organisational forms, technologies, regulatory regimes, and social norms. This perspective highlights that organisational form diversity is not static but evolves through ongoing interaction with its institutional and ecological environment. Chizaryfard et al. (2021) exemplify this view by conceptualising the CE as an evolutionary industrial transformation, marked by structural tensions and interlinked development blocks rather than a simple linear shift, and by analysing the mechanisms that drive and constrain such change over time. 
 Taken together, these theoretical traditions imply that organisational form is not an implementation detail. Organisational form structures ownership, control rights, incentives, and accountability, and these features influence how actors coordinate under uncertainty and how commitments persist over time. This framing also supports that governance arrangements shape who participates, who benefits, and whose contribution counts in a circular economy and society. 1.2 Aim and research questions 

 The thesis builds on the premise that a CE involves not only a technical transition but also an institutional and societal one. The resulting theoretical challenge concerns explanation, not only description. It concerns how different organisational forms structure incentives and participation, and how these structures shape economic, environmental and social outcomes in a circular economy and society. Existing studies on CE governance often focus on firms and governments, whereas this work examines third sector organisational forms such as social enterprises, cooperatives, and non-profit associations. Empirical research and theoretical insight into their role in a CE remain limited. Three gaps are particularly evident: 
 

• Limited evidence on their comparative organisational advantages and disadvantages in CE contexts. 
• Limited understanding of how these organisational forms operate beyond public service or consumer markets, particularly in business-to-business settings. 
• Sparse analysis of how they collaborate with other actors to deliver environmental and social outcomes, including work integration, community resilience, and just transition goals. 

 This dissertation addresses these gaps by examining how diverse organisational forms enable and embed a circular economy and society, and how their specific organisational comparative advantages can be mobilised for environmental effectiveness, social 
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 inclusion, and economic viability. The overarching objective is to provide empirical evidence and theoretical insight into the organisational, institutional, and governance conditions under which different actors contribute to circularity. 
 Across seven empirical studies, the research pursues three aims: 
 1. Investigate how organisational forms address market failures, relational complexities, and justice considerations in a circular economy and society. 2. Identify enabling and constraining factors that define their potential contributions to a just circular transition. 3. Inform policy and practice on how organisational diversity can support systemic change. 
 Each of the seven empirical studies contributes to these three aims, addressing specific research gaps concerning the role of third sector organisational forms in a CE. A first set of three papers focuses on the role of social enterprises – in particular Work Integrational Social Enterprises (WISEs). 
 

• Work Integration Ambitions of Startups in the Circular Economy (Paper II) addresses a lack of quantitative research on how circular startups engage with the work integration of vulnerable groups. While startups are recognised as innovation drivers in the CE and WISEs as strategic partners for inclusive employment, the connection between these two organisational forms remains underexplored. This study investigates which startups have ambitions to employ or collaborate with vulnerable groups, how these ambitions relate to their implementation of circular strategies, and how these ambitions relate to perceived barriers and enablers to circularity. 
• Towards Sustainable Growth Paths for Work Integration Social Enterprises in the 

Circular Economy (Paper III) responds to limited empirical evidence on how WISEs can transition towards circular models while maintaining economic, social, and environmental value creation. WISEs aim to integrate vulnerable groups into the labour market, yet their current activities are often embedded in linear value chains. This study examines the impact of CE-supporting and enabling measures on WISE employment, identifies challenges and opportunities in shifting towards circularity, and formulates boundary conditions for sustainable growth paths. 
• Unlocking the Social Circular Economy: Value Propositions and Organisational 

Design of Social Circular Hubs (Paper IV) tackles the absence of research on the governance and business models of social circular hubs, a new organisational form designed to connect WISEs with companies pursuing CE strategies. While WISEs are well-documented in public service and consumer markets, their potential in B2B circular ecosystems is less understood. This study analyses the assets and disqualifiers of WISEs from the perspective of company partners, 
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 identifies relevant value propositions for social circular hubs, and draws lessons from established circular hubs to define organisational design and governance conditions for their sustainability. 
 A second set of three papers addresses research gaps on cooperatives as an organisational form in a circular economy and society. 
 

• Cooperating for Circularity? Perspectives of Citizen Energy Cooperative Members 
on Circular Solar Business Models (Paper V) addresses the absence of empirical studies on how members of citizen energy cooperatives perceive and engage with circular solar business models. While cooperatives are seen as potential enablers of a circular society, it is unclear whether their members’ preferences differ from non-members in adopting circular strategies. This study compares adoption patterns, perceived value propositions, and barriers for solar product–service systems (PSS) and photovoltaic panel reuse between members and non-members of citizen energy cooperatives. 

• Smart, Circular and Renewable: The Role of Cooperative Governance in 
Accelerating a Sustainable Energy Transition (Paper VI) responds to a research gap on how cooperative governance can support circularity in complex socio-technical systems such as smart grids. While cooperatives have been studied for their role in renewable energy provision, little is known about their ability to embed CE strategies in energy infrastructure projects. This study identifies barriers and enablers for fostering circular outcomes in a smart grid, examines how cooperative stakeholder governance can integrate circularity goals, and derives lessons from a demonstrator project to inform broader uptake. 

• Enabling and Embedding Circularity Goals in Housing Cooperatives (Paper VII) addresses the limited understanding of how housing cooperatives can enable circular strategies in the built environment. Housing cooperatives are distinct from commercial and state-led providers in their governance and ownership models, but their organisational advantages or disadvantages in implementing CE strategies are poorly documented. This study investigates how cooperative governance influences the adoption of circular strategies in different housing types, how stakeholders can be aligned, and how cooperatives compare institutionally to other providers. 
 Finally, a last empirical study focuses on the role of non-profit organisations – in particular civil society associations. Civil society associations (CSAs) are voluntary, membership-based non-profit associations that organise collective action for mutual or public benefit through associative governance and a non-distribution constraint. The non-distribution constraint means that profits or financial surpluses cannot be distributed to members, founders, or board members. Any surplus must be reinvested in the statutory mission of the organisation. The focus in this work lies on the associational form of CSAs rather than on the broader set of civil society organisations 



14 

 (CSOs), since CSO is an umbrella category that also covers foundations, charities, NGOs without members, social movements, and other entities with different governance and membership logics. The interest in membership, local embeddedness, and intermediary roles in the informal circular economy directs the analysis to CSAs as non-profit associations. They primarily include associations under non-profit legal forms, such as registered non-profit associations, socio-cultural organisations, environmental associations, repair cafe  networks, community exchange groups, solidarity initiatives, and local volunteer-based organisations. These organisations operate in domains such as sustainability, social inclusion, culture, education, and neighbourhood development. 
 

• The Roles of Civil Society Associations in Organising the Informal Circular 
Economy (Paper VIII) responds to a lack of empirical research on the role of civil society associations (CSA) in organising the informal CE in industrialised contexts. While CSAs are recognised for their ability to mobilise trust, voluntary engagement, and collective action, their specific contributions to informal repair, reuse, and sharing are not well understood. This study analyses the relationship between CSA membership and participation in informal CE activities, identifies barriers and enablers from multiple perspectives, and examines how CSAs act as intermediaries to support a just informal CE. 

 Together, these questions form a systematic investigation into how organisational forms, individually and in collaboration, contribute to the environmental and social goals of a circular economy and society.  1.3 Methods 
 This dissertation employs a mixed-method research design to investigate how achieving a circular economy and society intersects with the comparative advantages of several organisational forms. Across seven empirical studies, the research combines survey analysis, economic modelling, expert interviews, and longitudinal case work to capture systemic patterns and dynamics. The methodological choices are guided by the need to address complex socio-technical challenges, engage diverse stakeholder groups, and ensure both analytical rigour and practical relevance. 
 The research mobilises a range of data collection and analysis techniques tailored to the specific research questions and contexts of each study. Table 1 provides an overview. 
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 Table 1 – Data collection and analysis techniques applied in the empirical studies of this thesis Paper Quantitative data and methods Qualitative data and methods Paper II – Work integration ambitions of startups in the circular economy 

Original online survey (n=165) of circular startups in Flanders. Descriptive statistics and regression analysis 

Semi-structured expert interviews (n=9). Thematic analysis combining deductive and inductive coding. Paper III – Towards sustainable growth paths for work integration social enterprises in the circular economy 

Post-estimation calculations on two CGE scenarios calibrated to the Belgian economy for 2018, using linked WISE accreditation lists, administrative financials and employment data, and survey data. 

Semi-structured expert interviews (n=20). Deductive and inductive thematic analysis. 
Paper IV – Unlocking the social circular economy: value propositions and organisational design of social circular hubs 

Original online survey of circular enterprises in Flanders (n=115). Descriptive and multivariate analyses (probit, Poisson, and OLS regressions) 

Semi-structured interviews (n=16) Thematic coding Premortem analysis  
Paper V – Cooperating for circularity? Perspectives of citizen energy cooperative members on circular business models 

Original online survey (n=3996) among households in Flanders; Descriptive statistics and multivariate analyses (OLS and Probit regressions) 

Preparatory qualitative work through a small-scale pilot survey; informed by prior expert interviews. Paper VI – Smart, circular, and renewable: the role of cooperative governance in accelerating a sustainable energy transition 

/ Qualitative case study; document analysis and semi-structured interviews (n=33); thematic analysis; premortem analysis. Paper VII – Enabling and embedding circularity goals in housing cooperatives 

/ Semi-structured interviews (n=23) with cooperative representatives, policymakers, and housing experts; qualitative content analysis; premortem analysis Paper VIII – The roles of civil society organisations in organising the informal circular economy 

Original survey of households in Flanders (n=820). Descriptive statistics and multivariate analyses (OLS and Bivariate Probit regressions) 

Semi-structured interviews (n=24) with CSA representatives at local, regional, and EU levels; thematic coding and comparative analysis 

 Quantitative methods are applied in several large-scale surveys targeting key actors in the circular transition: circular startups, frontrunner enterprises, and private households. These surveys employed rigorous instrument design and piloting protocols and were developed and distributed in close collaboration with ecosystem partners. Quantitative analysis was needed to capture structural patterns in behaviours and business practices, and generate generalisable insights (Hair et al., 2006; Sovacool et al., 2018). Statistical analyses included Ordinary Least Squares (OLS), (regular, ordinal, and bivariate) probit and Poisson regressions, and non-parametric methods to assess relationships and control for potential biases. Collinearity was assessed using Variance Inflation Factor (VIF) analysis, and robust standard errors were employed to correct for heteroskedasticity where identified (Baum, 2006). 
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 Qualitative methods complement and enrich these findings. This was needed because qualitative approaches allow for in-depth exploration of meanings, practices, tacit knowledge, and institutional dynamics that cannot be adequately captured through quantitative analysis alone (Bell et al., 2022; Sovacool et al., 2018). Over 120 semi-structured expert interviews were conducted across the empirical studies, engaging a broad range of stakeholders – entrepreneurs, managers of social enterprises, policymakers, civil society actors, service providers, cooperative board members, and energy consultants. Interview sampling was guided by principles of stakeholder relevance and saturation, and analysis followed a combination of deductive and inductive coding strategies using software such as Atlas.ti. In multiple studies, each semi-structured interview concluded with a premortem question, asking respondents to explain why, by a specific future date, the project or initiative they were involved in might ultimately fail. This technique, originating from behavioural economics (Gallop et al., 2016; Thaler & Sunstein, 2008), helps to mitigate cognitive biases among interview respondents such as confirmation bias, hindsight bias, and groupthink. Finally, respondents reviewed draft results to ensure accuracy and validation. 
 The dissertation consistently applies methodological triangulation by integrating survey data, economic modelling, and expert interviews within and across papers (Bell et al., 2022; Sovacool et al., 2018). For example, CGE model scenario and survey results were contextualised through interviews with stakeholders. This approach enhances the robustness and credibility of findings and provided multi-dimensional insights into underlying complexities. Furthermore, the dissertation is rooted in embedded and participatory research practices, ensuring that results are not only theoretically grounded but also reflect lived experience and institutional realities. Several studies were co-designed with public or civil society partners, and one paper is based on a four-year action research engagement. Participatory observation, project documentation, and stakeholder dialogue are core features of this longitudinal case, reflecting a commitment to producing situated knowledge relevant to real-world transitions. 
 The analytical orientation of this research builds on a range of theoretical perspectives from economics, business studies, policy studies, and organisational sociology. These frameworks inform the design of interview protocols, coding schemes, and interpretative strategies. Throughout, the research applies theoretical triangulation to avoid conceptual blind spots and ensure a balanced interpretation of the findings. 1.4 Thesis outline 

 This thesis integrates one perspectives paper and seven empirical studies. The perspectives paper is embedded within the introduction as part of the conceptual background, while the seven empirical studies are presented as individual chapters (Chapters 2–8).  
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 Chapters 2-4 examine social enterprises, with a particular emphasis on Work Integration Social Enterprises (WISEs). Chapters 5-7 investigate cooperatives, and Chapter 8 addresses non-profit organisations, specifically civil society associations. While the studies address distinct contexts – from startups and WISEs to cooperative energy and housing initiatives, and from B2B social circular hubs to the informal CE – they share a common focus on how organisational forms such as social enterprises, cooperatives, and non-profit associations contribute to enabling and embedding a circular economy and society. Each chapter is self-contained, presenting its own background, methods, results, discussion, and conclusions. 
 Chapter 9 synthesises the findings from these studies, integrating insights across organisational forms, sectors, and circular strategies to provide an overarching discussion. The chapter situates these findings within debates among scholars, businesses, and policymakers on CE governance. It also reflects on the methodological scope of the thesis, acknowledging its conceptual and empirical contributions and limitations. The chapter closes with concluding remarks, including avenues for future research. 
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 2. Work Integration Ambitions of Startups in the Circular Economy  
 

 
Based on:  
 

Van Opstal, W. & Borms, L. (2024), Work Integration Ambitions of Startups in the Circular 
Economy. Annals of Public and Cooperative Economics 95 (2), 477-504. 
https://doi.org/10.1111/apce.12431 [Paper II] 

 

 Abstract 

 An increasing number of studies illustrate and estimate the potential of the circular economy to create new jobs, most particularly for vulnerable groups at the labour market. This creates collaborating opportunities for Work Integration Social Enterprises (WISEs) and circular economy ventures. Since a shift to a circular economy requires new visions and strategies, startups are considered as powerful engines for the innovation processes needed to support a circular transition. Nevertheless, academic literature at the crossroads of the circular economy, work integration of target groups, and startups remains quasi non-existent. In this paper we present results from survey-data of startups with varying implementation levels of circular strategies, and assess their willingness to cooperate with WISEs, or to engage in other forms of target group employment. We find a strong positive relationship between the implementation of circular strategies and work integration ambitions among startups. Circular startups who need skills on production, transportation, and logistics seek collaboration with WISEs for both inner (repair and redesign) and outer circle (recycling) strategies. Our findings suggest that the circular social economy faces specific barriers that need tailor-made enabling policies. We recommend WISEs to explicitly assess reskilling and upskilling opportunities while embracing the circular economy as a future-proof economic activity. 
 Keywords: circular economy; circular strategies; startup; social economy; work integration social enterprises (WISEs); survey 
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 2.1 Introduction  

 The circular economy (CE) can be described as an economic system based on business models that reduce, reuse, recycle, and recover materials in production, distribution, and consumption processes (Kirchherr et al., 2017). Apart from its environmental impacts, CE strategies contribute to economic aspects of sustainability by mitigating risks stemming from value chain disruptions and increasing prices of energy and raw materials (Rodriguez-Anton et al., 2019; Schroeder et al., 2019; Wuyts et al., 2020).  
 The CE also has the potential to contribute to social sustainability by creating qualitative jobs. The shift towards a CE is expected to generate a shift from material-intensive to more labour-intensive activities and requires investing in new skills. The transition to a low-carbon, circular, and resource-efficient economy is estimated to generate 18 million new jobs worldwide and 1.2 million new jobs in the EU by 2030 (ILO, 2022b). Many of these jobs are believed to create training and working opportunities for vulnerable groups. Experienced in organising local employment for target groups, the social economy in general, and Work Integration Social Enterprises (WISEs) in particular, are believed to be a strategic partner to accelerate the transition towards a circular and inclusive economy (OECD & European Commission, 2022). This has been recognized in both the Circular Economy Action Plan (CEAP) and the Social Economy Action Plan (SEAP) of the European Commission (European Commission, 2020a, 2021). 
 Since a shift to a CE requires new visions and strategies, startups are considered as powerful engines for the innovation processes needed to support a circular transition (Lewandowski, 2016; Spender et al., 2017). While collaboration is an important scaling strategy for both social enterprises and CE ventures, academic literature at the crossroads of CE, work integration, and startups remains scarce to non-existent. There exists an increasing number of studies estimating the job creation potential of the CE (Brusselaers et al., 2022; Delanoeije & Bachus, 2020; Dubois & Christis, 2014; European Commission, DG Environment, 2018; Geerken et al., 2019; Lahcen et al., 2022). Also, job opportunities for vulnerable target groups have been identified (OECD & European Commission, 2022; RREUSE, 2021; Willeghems & Bachus, 2018b), as well as business opportunities the CE may generate for WISEs (Banerjee & Anand, 2021; França et al., 2022; Schadenberg & Folmer, 2022). While most of these studies involve conceptual work, or qualitative research methods, some recent studies use survey data to investigate opportunities for WISEs in a CE (Halberstadt et al., 2021; Kurleto, 2019; RREUSE, 2022b). However, quantitative studies on circular startups remain scarce (Bauwens, Mees, et al., 2020; Henry et al., 2020), and do not discuss opportunities for work integration. Given their mutual reenforcing potential, we consider a lack of knowledge on the relationship between circular startups and work integration as a relevant research gap. 
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 In this paper, we make use of a novel dataset from a recent survey on 165 startups in Flanders (Belgium). The survey respondents are entrepreneurs at different stages of the startup lifecycle, representing startups with varying degrees of implementation levels of a set of ten circular strategies. The survey includes personal and company level characteristics, and perspectives of startup entrepreneurs on barriers and enablers. We also included questions on their ambitions to work with target groups, either by hiring them themselves or by collaborating with WISEs. This study is the first to our knowledge that investigates ambition levels, profiles, barriers, and enablers of startups in the CE engaging in work integration of vulnerable groups. Our survey enables us to investigate the following research questions: 
 

- RQ1: Which startups want to engage in work integration for vulnerable target groups?  
- RQ2: What is the relationship between work integration ambitions of startups and the implementation of circular strategies? 

- RQ3: What is the relationship between startup work integration ambitions, and barriers and enablers to implement circular strategies? 

 The rest of this paper is structured as follows. In Section 2.2 we provide a brief reconstruction of the relevant policy landscape in Flanders. In Section 2.3 we provide a short literature overview on the connection between startups, CE strategies, and work integration. In Section 2.4 we elaborate on the survey we conducted, validated by conducting semi-structured interviews with experts. In Section 2.5 we present and discuss our most important results and point at limitations of this research. Finally, in Section 2.6 we conclude and identify novel research gaps and avenues for further research. 2.2 Work Integration and Circular Economy Policies in Flanders  

 In Europe, WISEs make up a large part of the social entrepreneurship landscape (Crucke & Bockaert, 2022; Crucke & Knockaert, 2016). However, the institutional context WISEs operate in may differ substantially between countries (Spear & Bidet, 2005). Therefore, we provide a short overview of the policy landscape on work integration and CE in Flanders. 2.2.1 Work Integration in Flanders 

 In Belgium, active labour market policies are mainly a regional competence. Historically, the landscape of WISEs in Flanders has been dominated by sheltered workshops and social workshops. Sheltered workshops have been established since the 1960s, aiming at the employment of people with work disabilities. They have a strong business-to-
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 business profile, and perform a wide array of economic activities including packaging, assembly, green area and park maintenance, wood manufacturing, bookbinding, and printing (Van Opstal et al., 2007). Social workshops were mostly established in the 1980s and 1990s as an answer to rising unemployment figures. They focus on jobseekers with difficulties in the regular labour market due to physical, social, or psychological problems. Social workshops were on average smaller than sheltered workshops: in 2013 average employment in social workshops was 50.5 full-time equivalents (FTE), compared to 286.2 FTE in sheltered workshops (Van Waeyenberg & De Cuyper, 2016). While social workshops and sheltered workshops perform mostly similar economic activities, a specific and important activity domain of social workshops are reuse shops, which we refer to as social enterprise reuse shops (Kringwinkels) (Delanoeije & Bachus, 2020).  
 After several years of reforms, the regulatory policy landscape for work integration is evolving towards a dual framework for accredited WISEs (‘collectief maatwerk’, implemented on January 1st, 2019), and individual work integration support (‘individueel maatwerk’, to be implemented on July 1st, 2023). With this reform, sheltered and social workshops became ‘accredited WISEs’ (maatwerkbedrijven). Individual work integration support is a framework that will provide subsidies for individual companies willing to hire people with a distance to the labour market. It will gradually replace existing frameworks including local service economy initiatives (lokale diensteneconomie), work integration units (maatwerkafdelingen), the Flemish Support Bonus (Vlaamse Ondersteuningspremie), and the Social Insertion Economy measure (SINE) (Vandekerkhove et al., 2021).  
 Table 2 provides an overview of some key figures on work integration in Flanders. In 2019 accredited WISEs employed 26,965 people, of which 23,447 have a significant distance to the labour market. Other employment includes workplace supervision, social support, technical staff, management, and administrative staff. Citizens with a work disability or psychosocial problems can become eligible for these work integration measures after screening and guidance by the Public Employment Service of Flanders (VDAB) or its partners. This screening is based on an ICF-based methodology (International Classification of Functioning, Disability, and Health). For unemployed whose distance to the labour market is considered too big for paid employment, there are work and care programs, that are often integrated in accredited WISEs (De Norre & Cabus, 2020; Samoy, 2004).  
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 Table 2 – Work Integration in Flanders, key figures for 2019 

 Number of companies 

Target group employment 

Subsidies (million EUR) Accredited WISEs 140 23,447 392.9  Individual work integration support       Local Service Economy Initiatives 180 2,635 25.7    Work Integration Units* 14 na na    Flemish Support Bonus** na 12,594 21.8 Work and Care Program 53 2 659 4.5 * In 2019, 14 employers gained a recognition to hire target group employees in a work integration unit. In sum, this represented a capacity of 89.5 FTE. Figures on actual employment in this program are not made available, however. ** Figures for Q1 2020. No figures are available on the number of companies receiving this support. Source: (Dept. WSE, 2021b, 2021c) 

 Over time, WISEs became increasingly institutionalized within the labour market policies of the Flemish Government (De Cuyper et al., 2015; Pel & Bauler, 2017; Van Opstal et al., 2009). In 2020, for example, they received 386 million euro of subsidies to compensate for the diminished productivity of their workers, to provide support and guidance, and to support WISEs at the organisational level (Dept. WSE, 2021b). The way WISEs hire, evaluate, and support target groups is regulated. For budgetary reasons, each accredited WISE is granted a quota defining the maximum number of target employees that can be hired. To gain an accreditation, WISEs also need to take the legal form of a non-profit association or a cooperative accredited as a social enterprise. All WISEs in Flanders opted to become a non-profit association, ensuring both a non-distribution constraint and an asset lock to signal and safeguard its social objectives (Coates & Van Opstal, 2009). While in theory conditions to become accredited as a WISE have been set out by the Flemish Government, in practice there is no room for new entrants to become accredited. 
 Yet, while being criticized for institutional isomorphism, WISEs in Flanders operate independently as businesses, competing with firms both within and outside the social economy (Van Opstal et al., 2009). In sum, they deliver services to over 10,000 Belgian companies and serve business-to-business customers in over 28 countries. Over 70% of their customers is active in the same province, showing the strong local economic anchoring of WISEs (Termote & Demeyere, 2021).   
 While social enterprise reuse shops are established for over two decades now, only back in 2006, only 5 of the 55 sheltered workshops in Flanders were active in recycling (Van Opstal et al., 2007). Today, however, virtually all WISEs are looking into opportunities that may stem from a transition towards a CE. Moreover, developing activities in the field of CE or climate mitigation recently became a prerequisite for WISEs to apply for extended quota to hire target groups (Dept. WSE, 2022). 
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 2.2.2 Circular Economy policies in Flanders 

 In its fourth Sustainable Development Strategy the Flemish Government recognizes the CE as one of its seven transition priorities (Government of Flanders, 2021). Policy measures and the governance of Circular Flanders (see Appendix 2.1) are the competence of both the minister of economy, innovation, work, social economy, and agriculture on the one hand, and the minister of justice, environment, energy, and tourism on the other hand. The coalition agreement of the current Flemish Government (2019-2024) and its subsequent domain specific policy notes refer to the CE as follows (Government of Flanders, 2020a): 
 

- “We strive for a maximum circular economy in order to better meet our needs for 
raw materials and water in our society and to maximize our well-being with a 
smaller ecological footprint. We emphasize the partnership between companies, 
knowledge institutions, civil society and governments” (Policy Note Economy, Science, and Innovation) 

- “We have the ambition to make Flanders a frontrunner in the circular society” (Policy Note Environment) 

- “We will have strong policies on greenhouse gas emission reductions, energy 
efficiency and renewable energy, innovation, mobility and infrastructure 
investments, spatial planning, circular economy…” (Policy Note Climate) 

 The Flemish Government chose to construct thematic Working Agendas, in line with thematic priorities identified by the European Commission, in close collaboration with industrial partners, research institutes, and civil society actors. Working Agendas have been identified in the fields of construction, plastics and chemistry, manufacturing industries, water, bioeconomy, and the food chain. Other supporting policy initiatives include the financial support of an interuniversity CE economic policy research center, the development of a monitoring instrument for the CE, earmarked innovation support for circular business models, and a moonshot program to reduce carbon emission (Government of Flanders, 2020a). 
 An interesting policy initiative at the crossroads of CE and work integration is the support of 12 social circular hubs for the period May 2021 – December 2023. These hubs are organised locally and try to establish collaborations between companies, WISEs, and local authorities to stimulate circular social economy initiatives. This initiative is co-funded by the Flemish department of Work and Social Economy and the European Social Fund (Dept. WSE, 2021a).  
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 2.2.3 Circular and social economy support, and the COVID-19 pandemic 
 The COVID-19 pandemic urged the Flemish Government to compile a Recovery Plan, including measures and an envisioned budget of 4.3 billion EUR to restore the economic and social fabric. This plan rests on seven pillars, seven ambitions, and seven challenges. One of these ambitions is the transition to greater sustainability. Within this ambition line, Flanders envisions to become a recycling hub. Other ambitions to accelerate the transition to a CE include the support to companies for research projects on ‘design to recycle’, innovation support for the construction sector aiming at circular construction, and research and support of companies making the switch to a CE. With respect to labour market policies, the Flemish government expresses its ambition to reestablish an employment rate of 80%. In its ‘All hands on deck’ agreement, signed with the social partners, however, attention to social economy measures, remains rather limited (Government of Flanders, 2020b).  2.3 Literature 
 From a historical perspective, many WISEs in Europe were created after the second World War to create employment opportunities for people with disabilities. In the 1970s and 1980s, new social enterprises increasingly focused at environmental issues, but in the last decades, the main focus of many WISEs became predominantly employment creation and work experience for vulnerable target groups (Clark & Johansson, 2016; Vickers, 2010). In Flanders, for instance, this resulted in a field of traditional WISEs on the one hand, and a social enterprise reuse network combining social employment with environmental objectives on the other hand (De Mey et al., 2008; Delanoeije & Bachus, 2020).  
 In the other direction, the CE mainly focused on environmental challenges, while often neglecting the social dimension of sustainable development. Recent studies show the important role of labour in a CE (Mies & Gold, 2021; Moreau et al., 2017). In a systematic literature review on social aspects of a CE, employment turns out to be the social aspect most cited (Padilla-Rivera et al., 2020). The CE is referred to as having a potential to create employment opportunities, dealing with regional unemployment disparities and occupational mismatch. In a report commissioned by the European Commission, the net increase in jobs by moving towards a more CE is estimated at 700,000 through additional labour demand from recycling plants, repair services and rebounds in consumer demand (European Commission, DG Environment, 2018). In order to estimate these impacts, scholars developed input-output models (Dubois & Christis, 2014; Geerken et al., 2019; Wijkman & Ska nberg, 2017), computable general equilibrium (CGE) models (Brusselaers et al., 2022), supply chain equilibrium models (Lahcen et al., 2022), and mixed-integer linear programming models (Pedram et al., 2017). Other studies focus on methodologies to define and monitor circular jobs (Circle 
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 Economy & EHORE, 2017; Coats & Benton, 2015; Delanoeije & Bachus, 2020; Morgan & Mitchell, 2015).  
 Social enterprises have an institutional comparative advantage in addressing problems with positive externalities (Santos, 2012) and are used to deal with achieving multiple goals, combining financial sustainability and social purposes (Doherty et al., 2014). Therefore, the CE has been identified as a promising pathway for the further development of social enterprises (Kay et al., 2016; OECD & European Commission, 2022; Sacranie & Çetin, 2022; Willeghems & Bachus, 2018b). For WISEs in particular, the CE creates opportunities, since it is expected to positively affect employment for vulnerable groups (ILO, 2022b; Willeghems & Bachus, 2018a), including activities such as sorting, maintenance, repair, manual disassembly (Bachus et al., 2015), remanufacturing, refurbishment, and reuse operations (Delanoeije & Bachus, 2020; Parker et al., 2015; Versluys et al., 2021). RREUSE, the federation of social enterprise reuse networks, estimated that social enterprises create on average 70 jobs per 1,000 tons collected with a view of being reused (RREUSE, 2021). Reuse is considered to have a higher job creation potential than recycling because of its intrinsically labour-intensive tasks.   
 Another strand of studies uses qualitative company-level data to assess opportunities of the CE for WISEs and vice versa. These studies include the identification of key characteristics of WISEs with an ecological orientation (ECO-WISEs) based on interview data (Anastasiadis, 2016), the identification of opportunities for public-private partnerships based on case study research (França et al., 2022; Soufani et al., 2018), and focus group research and interviews (Banerjee & Anand, 2021). Lane & Gumley (2018) identify opportunities for reuse and recycling, based on interviews (Lane & Gumley, 2018). Qualitative research methods have been used as well to identify and investigate specific challenges for WISEs, including the use of storytelling in reuse shops (Schadenberg & Folmer, 2022), and ways to deal with CE opportunities in business innovation processes (Gorissen et al., 2016; Stratan, 2017). At a more conceptual level, case study research has been used to see how total quality management concepts can be used to assess the impact of COVID-19 in WISEs that engage in CE activities (Dezi et al., 2022), and how value as such can be redefined in a CE (Lekan et al., 2021).  
 Studies that use quantitative company-level data on this topic remain limited. RREUSE uses survey data to map circular activities and target group employment among their members (RREUSE, 2022b). Polish survey data has been applied to point out the importance of business models for social enterprises in their transition from a linear to a circular economy (Kurleto, 2019). Comparative survey data from Austria and Northern Macedonia on social entrepreneurship has been used to highlight key differences between startups and established firms (Halberstadt et al., 2021). Finally, survey data from 87 WISEs in Flanders is used to investigate to what extent they are embedded in the Flemish economy, by obtaining detailed micro-level data on client and 
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 supplier transactions. Results show a strong regional and local embeddedness of WISEs: 92.1% of their clients are situated in Flanders, while over 70% is situated in the same province. The CE, however, accounts for about 5% of client transactions and less than 10% of all supplier transactions (Termote & Demeyere, 2021).  
 Quantitative research on circular startups remains scarce. In their white paper on business models for circular startups in the Netherlands, Bauwens et al. (2020) use administrative and publicly available data of 147 circular startups, complement them with data from 20 in-depth interviews, and compare them with data from another study on the sustainability reports of 46 established firms (Stewart & Niero, 2018). Henry et al. (2020) construct a dataset from 128 circular startups identified in three major CE ecosystems in Europe. They compile publicly available information, descriptions in grey literature, and complement this with semi-structured interviews with 30 of the identified startups. While this approach allows for frequency analysis and the conceptual construction of typologies, application possibilities for more sophisticated statistical techniques remains limited. Therefore, this paper is the first to our knowledge that uses survey-data from startups with varying degrees of ambition levels on a broad scale of circular strategies to assess their willingness to cooperate with WISEs or to engage in other forms of target group employment. 2.4 Methods and materials 

 To gather perspectives, opinions, and characteristics of startups in Flanders, we organised a survey in close collaboration with the most relevant organisations that are active in the circular startup ecosystem in Flanders, including Circular Flanders, Start it @KBC, and the Social Innovation Factory (see Appendix 2.1). A general and detailed presentation of this survey is reported in (Van Opstal & Borms, 2023), that describes profile differences, barriers, and enablers for circular startups in general, without focusing on work integration ambitions . Nevertheless, we briefly report the most relevant methodological aspects of our approach. 
 In our survey, we opted to prevent a dichotomous view on ‘circular’ versus ‘non-circular’ startups at the stage of data collection. Therefore, we tried to capture a nuanced empirical reality by allowing respondents to indicate their level of implementation on ten circular strategies. These implementation levels went from ‘not’, to ‘limited’, to ‘extensive’. Respondents could also indicate ‘not applicable’. In order to be easily recognizable for startups with various degrees of circular strategy implementation, we compiled a set of easily identifiable circular strategies based on practical policy work, including the widely used 9R framework (Potting et al., 2017) and its adaption to a business model context (Kishna et al., 2019). This combination has been used earlier to measure and evaluate the level of CE implementation in enterprises in Flanders (Borms, Brusselaers, et al., 2023). 
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 In order to identify the ambitions of startups to employ disadvantaged groups, we used a set of answer options that can serve as an ordinal variable in two directions: from no intentions, over considerations, to actually employing disadvantaged groups on the one hand, and from no intensions, over cooperating with Work Integration Social Enterprises (WISEs), to directly employing disadvantaged groups on the other hand. 
 To prevent success bias, we included perspectives of startups that stopped their activity already. The questionnaire of this survey has been constructed based on existing literature on successful and failed startups (Cantamessa et al., 2018; Chhatwani et al., 2022; Marom & Lussier, 2014; Pisoni et al., 2020; Rizos et al., 2016; Skawin ska & Zalewski, 2020), on earlier research on circular companies in Flanders (Borms, Brusselaers, et al., 2023), and on the input of partner organisations that were willing to reach out to startups within their network. Draft versions were iteratively tested by colleagues and partner organisations in the period July-September 2021. The questionnaire provided separate answer pathways for startups that did not establish their company yet, for startups that are active, and for enterprises that stopped their activities. While the questionnaire was compiled in Dutch, a translated version is included in Appendix 2.2.   Responses were gathered on SurveyMonkey by several outreaching actions of our partner organisations towards the startups within their networks, including invitations to fill-in the questionnaire by personalized e-mails, phone calls, and dedicated newsletter items. No material or financial incentives were given. Between September 30th, 2021 and February 2nd, 2022, our survey received full responses of 165 entrepreneurs. To put this number in perspective, note that Circular Flanders identified and showcased 358 circular companies, most of them being startups (Vlaanderen Circulair, 2022). The database of Flanders Dealroom, an ecosystem platform for intelligence on startups organised by the Flemish Government and Flanders Investment and Trade, reports 418 startups that have been founded in the last 5 years (Flanders Investment and Trade, 2022). Compared to these numbers, our dataset provides a rich and relevant sample of the circular startup population in Flanders. 
 To validate and illustrate our results, we performed semi-structured interviews with 9 experts on target group employment, CE, and the development of startups. The list of respondents and a translated version of questions is included in Appendix 2.3. These interviews were recorded and processed, after which all interview respondents received a draft version of this paper to refine arguments and prevent misinterpretations and factual errors. 
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 2.5 Results and discussion 2.5.1 Who wants to work with target groups? 

 Taking an explorative view on descriptive statistics, we find that 42% of our respondents are not involved in work integration. They do not work with target groups and do not take this into consideration, nor by direct employment, neither by cooperating with WISEs. In Table 3 we provide an overview of bivariate differences among personal and company characteristics and test for significant differences in relative frequencies using F-tests. In column A we see for example that ICT-startups and startups in the go-to-market phase have a significant lower tendency to engage in work integration. 
 We can investigate the other startups (58%) in two ways. One way is to analyse who is considering target group employment (column B: 41%) and who is already working with target groups (column C: 16%). Startups in Business-to-Government markets, startups involved in manufacturing activities, and startups who choose a legal form with limited liability are among the respondents with a significant higher propensity to work with target groups already. Among startups that consider working with target groups, we notice a high propensity among entrepreneurs with a migrant background. Finally, we see an increased interest to work with target groups for startups in the ideation phase and startups with a moderate return, compared to their more mature counterparts.  
 Another way is to see who is considering or already working with WISEs (column B’: 42%) and who is considering or already engaging in direct employment of target groups (column C’: 16%). Startups in manufacturing and startups active in business-to-consumer markets show the highest propensity to collaborate with WISEs. Female startup entrepreneurs show a significantly higher propensity to hire target groups directly (with an odds ratio of 3.86).     
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 Table 3 – Interest to involve in target group employment and interest to collaborate with WISEs versus hiring target groups directly – bivariate analysis 

 Not involved in target group employment  (A) 

Considering working with target groups  (B) 

Already working with target groups  (C) 

Collaboration with WISEs 

 

 (B’) 

Hiring target groups directly (C’) Full sample 42.14% 41.43% 16.43% 42.14% 15.71% Female 30.00% 52.50% 17.50% 40.00% 30.00%** Age ≤ 30 29.41% 44.12% 26.47%* 52.94% 17.65% Age 31-40 40.82% 42.86% 16.33% 42.86% 16.33% Age 41-50 48.48% 42.42% 9.09% 33.33% 18.18% Age > 50 48.15% 40.74% 11.11% 29.63% 22.22% Education: no higher education 

38.89% 61.11% 0.00% 44.44% 16.67% Education: bachelor 50.00% 42.11% 7.89% 28.95%* 21.05% Education: master 33.78%* 39.19% 27.03%*** 45.95% 20.27% Education: PhD 57.14% 42.86% 0.00% 42.86% 0.00%* Migrant 21.74%* 65.22%** 13.04% 56.52% 21.74% Phase: ideation 28.57% 71.43%*** 0.00%** 52.38% 19.05% Phase: validation 30.91%* 47.27% 21.82% 49.09% 20.00% Phase: go-to-market 55.81%** 30.23%** 13.95% 25.58%** 18.60% Phase: mature 48.00% 32.00% 20.00% 40.00% 12.00% Manufacturing 24.32%** 45.95% 29.73%** 54.05%* 21.62% Services 33.33% 52.94% 13.73% 43.14% 23.53% Trade 41.67% 33.33% 25.00% 41.67% 16.67% ICT/Software 62.79%*** 32.56%* 4.65%** 27.91%** 9.30%* Secondary sector 33.96% 45.28% 20.75% 50.94%* 15.09% Tertiary sector 45.90% 37.70% 16.39% 31.15%** 22.95% Quarternary sector 44.44% 48.15% 7.41% 40.74% 14.81% BtB market 43.40% 40.57% 16.04% 39.62% 16.98% BtC market 30.88%** 50.00% 19.12% 50.00%** 19.12% BtG market 40.74% 29.63% 29.63%** 33.33% 25.93% BtBtC market 31.58% 44.74% 23.68% 44.74% 23.68% Limited liability 43.75% 34.38%*** 21.88%*** 40.63% 15.63% Return: no 46.15% 34.62% 19.23% 46.15% 7.69% Return: < 10 000 EUR 

27.78% 44.44% 27.78% 44.44% 27.78% Return: 10 000 – 100 000 EUR 

35.90% 53.85%** 10.26% 38.46% 25.64% Return: > 100 000 EUR 

53.85% 23.08%** 23.08% 33.33% 12.82% No FTE employed 48.57% 45.71% 5.71%** 34.29% 17.14% 1-3 FTE employed 44.26% 34.43% 21.31% 39.34% 16.39% > 3 FTE employed 30.77% 38.46% 30.77%* 46.15% 23.08% Note: Columns A, B, and C add up to 100%, just as columns A, B’, and C’ add up to 100%. Significance levels: * 
at the 10% level, ** at the 5% level, *** at the 1% level, resulting from two-sided F-tests comparing the 

percentage in the column reported (i) with the percentage of respondents outside that column (-i). 

 



 

In Table 4 we report the results of multivariate statistical analyses that control for personal and company characteristics. In column A we report estimates of an ordered probit regression explaining work integration ambitions in three levels, being none, considering, and actually working with target groups. Note that N is smaller than 165 in these regressions, because we had to drop (21) respondents that stopped their startup already. Since these respondents were not planning to engage into any future activity with their startup, the explanatory variable in this regression is not relevant anymore and therefore missing. Furthermore, other observations were dropped because of item non-response, mainly of startups at a very early ideation stage. After all, performing a multivariate analysis requires that data on all regressors must be complete1. 
 We see that work integration ambition levels are higher among startup entrepreneurs with a master’s degree, startups that are active in manufacturing, and startups that serve business-to-consumer markets and business-to-government markets. There is also a positive relation between work integration ambition levels and staff size of the company (in FTE). Startup entrepreneurs with more than 5 years of management experience, however, show a lower propensity to engage in work integration. When we add the implementation degree of circularity strategies as an explanatory variable (column A’), the fit of our model improves, and we find a strong significant positive relationship between circularity ambitions and work integration ambitions.  
 Furthermore, we ran probit regressions to investigate parameters that predict preferences to work with WISEs or to employ target groups directly. Since Chi-2-statistics of our baseline model show a significance level far above 0.1, we consider the explanatory power of these combined variables as too limited to report coefficients. When we add the implementation degree of circularity strategies, our model fit improved drastically for WISEs (column B’), but not for direct target group employment (column C’). Again, we find a strong positive relationship between the ambition level of circular strategies and the willingness to cooperate with WISEs. Furthermore, we see that startup entrepreneurs with more than 5 years of management experience show a lower interest to collaborate with WISEs. 
 

 
1 We kindly acknowledge the suggestion of a reviewer to check if the main explanatory variable of interest 

is balanced between the survey sample and the estimation samples in order to rule out potential selection 

bias in the response rate. A crosstab analysis of the explanatory variables with observations that are and are 

not included in the estimation reveals no significant differences at the 5% level. This indicates that the source 

of measurement error is as good as random. 
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 Table 4 – Multivariate analysis: interest to engage in target group employment 

 No plans, taking target groups into consideration, or actually working with target groups (Ordered Probit)  (A) 

No plans, taking target groups into consideration, or actually working with target groups (Ordered Probit)  (A’) 

Collaboration with WISEs 

 

 

 (Probit) (B’) N 121 118 118 Prob > Chi-2  0.0005 0.0000 0.0216 Pseudo R² 0.1763 0.2433 0.2116 Constant 1 0.5274 (0.7389) 1.078 (0.7920) -1.0008 (0.9118) Constant 2 1.8968 (0.7568) 2.6223 (0.8156) / Female -0.0699 (0.2687) 0.2633 (0.2870) -0.1737 (0.3339) Age 0.0012 (0.0144) 0.0018 (0.0150) 0.0094 (0.0172) Education: bachelor 0.2256 (0.3976) 0.4378 (0.4227) 0.1328 (0.4764) Education: master 0.8859 (0.3910)** 1.0291 (0.4041)** 0.1636 (0.4549) Education: PhD 0.1615 (0.5763) 0.3549 (0.6096) 0.4504 (0.6671) Migrant 0.2937 (0.3491) 0.1519 (0.3609) 0.0758 (0.4202) ≥ 5 years industry experience 

-0.2182 (0.2824)) -0.2327 (0.2934) -0.1168 (0.3297) ≥ 5 years management experience 

-0.6484 (0.3524)* -0.9206 (0.3723)** -0.865 (0.4288)** ≥ 5 years entrepreneurial experience 

0.2855 (0.3266) 0.2730 (0.3411) 0.0645 (0.3998) Manufacturing 0.6891 (0.2911)** 0.6586 (0.3032)** 0.1186 (0.3429) Secondary sector 0.0658 (0.2904) -0.3283 (0.3130) 0.1332 (0.3534) BtB market 0.0014 (0.2716) -0.1188 (0.2865) -0.1317 (0.3333) BtC market 0.6293 (0.2524)** 0.5870 (0.2630)** 0.2485 (0.2935) BtG market 0.5167 (0.2987)* 0.4847 (0.3078) -0.1350 (0.3527) BtBtC market 0.3944 (0.2497) 0.2533 (0.2603) 0.1641 (0.2979) Limited liability -0.3147 (0.3036) -0.3919 (0.3167) -0.1530 (0.3566) Return (ordinal) -0.0261 (0.0773) 0.0523 (0.0837) -0.0337 (0.0942) FTE employed 0.0628 (0.0313)** 0.0506 (0.0323) 0.0467 (0.0374) Circular strategies  (sum of ordinal scores) 

 0.0393 (0.0113)*** 0.043 (0.0131)*** 

Notes: Significance levels: * at the 10% level, ** at the 5% level, *** at the 1% level. For educational attainment, 

we grouped all respondents with no degree in higher education as the excluded category. Multicollinearity 

tests show a maximum VIF of 3.12 and a mean VIF of 1.72 for the set of regressors in (A). For the expanded set of regressors in (A’) and (B’), we obtain a maximum VIF of 3.07 and a mean VIF of 1.72. Therefore, our 
estimations only show a limited degree of multicollinearity. 

 The positive significant relationship between the implementation of circular strategies and the willingness to cooperate with WISEs can be illustrated with expert opinions we captured during semi-structured interviews. Asked about the comparative advantages WISEs have for circular startups, almost all respondents mentioned the ability to co-create innovative solutions. WISEs are reportedly familiar with the CE and can deal in a flexible way with small volumes. Interview respondents also mention the mutual and complementary focus on sustainability of both WISEs and circular startups. “Interest in 
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ecological sustainability often goes hand in hand with social sustainability” (respondent 2) and “both circular startups and WISEs focus on the creation of societal added value” (respondent 8). For WISEs, circular startups can provide an interesting entry point to access future-proof market segments. Startup entrepreneurs may also provide an external drive to change current linear business models WISEs may operate in today. Finally, multiple interview respondents mention that for WISEs, collaborating with startups may be an investment in the growth of a future loyal client base. 
 Our results also suggest a negative relationship between management experience and work integration ambitions of startup entrepreneurs. This invites us to formulate the hypothesis that experienced management professionals tend to get stuck into traditional models they already know from the normal economic circuit, not involving target group employment at all. While interview respondents mostly remain puzzled by this hypothesis, they often mention that young professionals may not be burdened with scepticism about the unknown as much as their more experienced counterparts do. One respondent formulated it as follows: “when you already have a lot of experience, you tend 
to fall back on networks and knowledge you already have, while unexperienced 
professionals still have to start their exploration of possibilities” (respondent 1). From a behavioural economy and psychology perspective, this finding could possibly be explained by a status quo bias (Kahneman et al., 1991; Smiley & Fisher, 2022), and the concepts of habit formation and shared beliefs on past social norms (Feldman & Albarrací n, 2017; Schultz et al., 2007).  
 Controlling for both the industry startups work in and the kind of activity they perform, we see a positive relationship of manufacturing activities and work integration ambitions of startups. This suggests that startups with manufacturing activities tend to outsource a part of their production processes to WISEs. Therefore, it is also interesting to investigate the relationship between work integration ambitions and the skills startups need. 
 In Table 5 we report average scores on the degree upon which startups report to need certain skills and evaluate differences according to their work integration ambitions, using t-tests. We see that, in general, skills on research & development, on commerce, trade, and marketing receive the highest scores. Startups not engaging in work integration report lower needs for skills in general. Interestingly, startups that show interest in direct employment of target groups report a significantly higher need for skills on IT and digital communication, while we see significantly higher scores for almost all other skills needs among startups that (would like to) collaborate with WISEs. Startups that already work with target groups show the highest needs for transport & logistics, and production. 
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 Table 5 – Skill needs and target group employment. Average scores of the degree upon which one needs certain skills (1 = definitely not, 4 = definitely yes). 
 Not involved in target group employment (A) 

Considering working with target groups (B) 

Already working with target groups (C) 

Collaboration with WISEs  (B’) 

Hiring target groups directly (C’) Commerce, trade, and marketing 

3.18** 3.58** 3.35 3.49 3.58 Crafts 2.11 2.42 2.57 2.62** 2.13 Wood and construction 1.88 1.92 2.05 2.04 1.75 IT and digital communication 

3.17** 3.55* 3.50 2.47 3.68* Ecology and green technology 

2.65** 3.03 3.32* 3.14* 3.04 Research and development 3.16*** 3.62** 3.65 3.64** 3.62 Production 2.54*** 2.95 3.55*** 3.28*** 2.77 Technique 2.57* 2.98 2.91 3.09** 2.68 Transport and logistics 2.35*** 3.05* 3.36** 3.39*** 2.60 Note: Respondents in columns A, B, and C add up to 100%, just as respondents in columns A, B’, and C’ add 
up to 100%. Significance levels: * at the 10% level, ** at the 5% level, *** at the 1% level, resulting from two-

sided t-tests comparing the averages in the column reported (i) with the averages of respondents outside that 

column (-i). 

 In other words, work integration ambitions of startups may differ according to the skills they need (and thus of the activities they perform). Startups who focus at hiring target groups directly need a different skill set than those who want to collaborate with WISEs. This result seems logical to all interview respondents. On the one hand, “startups look 
at WISEs to unburden them in production, transportation, and logistics” (respondent 8). WISEs reportedly have the ability to translate complex production processes into easy steps (respondents 1 and 9) and have the flexibility to co-create and optimize production processes according to changing designs or new iterations of minimal viable products (respondent 2 and 4). This way WISEs are a partner in research and development as well. On the other hand, specific skill needs may be an excellent match with other target group profiles that do not need the same kind of workplace support. The most renown example are people with autism who reportedly have a comparative advantage in certain ICT skills such as software testing (respondent 2, (Vogus & Taylor, 2018)). However, most respondents point out that companies should not underestimate the skills needed to provide workplace guidance themselves for target groups. One respondent formulates this as follows: “WISEs are built around the employment and 
competence enhancement of people with a distance to the labour market. Startups having 
work integration ambitions themselves will need to invest in expertise and experience, 
while they should focus at starting up their own venture.” (respondent 8).  
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2.5.2 Circular strategies and target group employment 

Since activities in the CE may encompass a broad set of circular strategies, we examine 

the interlinkages between work integration ambitions and circular strategies startups 

aim to implement. In Table 6 we report work integration ambitions of startups 

according to the circular strategies they want to implement. As a baseline, the first line 

reports ambitions of companies that are not fully implementing any of these ten 

strategies. Here, we once again see the positive relationship between circularity 

ambitions and ambitions to collaborate with WISEs.  Table 6 – Target group employment and circular strategies. Target group employment preferences by companies who fully aspire circular strategies 

 Not involved in target group employment (A) 

Considering working with target groups (B) 

Already working with target groups (C) 

Collaboration with WISEs (B’) 

Hiring target groups directly (C’) Companies not fully aspiring circular strategies 

52.63%** 36.84% 10.53% 29.82%** 17.54% Design to lower material use 

29.03% 35.48% 35.48%*** 58.06%** 12.90% Design for longer product use 

22.92%*** 54.17%* 22.92% 58.33%*** 18.75% Design for additive manufacturing 

17.86%*** 50.00% 32.14%** 71.43%*** 10.71% Use of renewable materials 

20.00%** 40.00% 40.00%*** 64.00%** 16.00% Sharing of means of production 

33.33% 47.62% 19.05% 47.62% 19.05% Circular business models 32.50% 50.00% 17.50% 52.50% 15.00% Maintenance and repair  32.26% 48.39% 19.35% 61.29%** 6.45% Recuperation of waste 29.17% 33.33% 37.50%*** 62.50%** 8.33% Take-back systems for refurbishment or recycling 

18.18%** 59.09% 22.73% 68.18%*** 13.64% Supporting services for circular entrepreneurship 

35.48% 41.94% 22.58% 48.39% 16.13% Note: Columns A, B, and C add up to 100%, just as columns A, B’, and C’ add up to 100%. Significance levels: * 
at the 10% level, ** at the 5% level, *** at the 1% level, resulting from two-sided F-tests comparing the 

percentage in the column reported (i) with the percentage of respondents outside that column (-i). 

 

More specifically we see a strong interest to collaborate with WISEs for most circular 

strategies. WISEs are considered most to collaborate with when design for additive 

manufacturing, take-back systems for refurbishment or recycling, or the use of 

renewable materials are implemented as circular strategies. In sum, working with 

WISEs is not only considered by startups that focus on outer circle strategies, such as 

recycling, but also by startups that focus on inner circle strategies, such as circular 

design or the use or renewable materials. Interview respondents, however, nuance this 

result by stating that until now, most CE activities of WISEs focus on labour intensive 
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processes related to recycling and repair (respondents 1 and 2). On the other hand, 

most interview respondents admit that they see new developments as well where 

WISEs are intensifying value chain collaborations to contribute to inner circle 

processes. 2.5.3 Barriers and enablers for the circular social economy 

When considering barriers and enablers for circular startups, we investigate 

differences according to different work integration ambition levels. Therefore, we 

partitioned our sample into four groups, depending on whether they want to 

collaborate with WISEs or not, and whether they try to implement at least one circular 

strategy in full or not. A multivariate statistical analysis of profile differences among 

these four groups is reported in Appendix 2.4. We only retrieve a significant model fit 

for the subgroups of startups combining CE strategies with a collaboration with WISEs 

on the one hand, and the group of startups showing no ambitions on both CE strategies 

and collaboration with WISEs. For the remaining two subgroups, our probit model does 

not result in a statistically significant model fit1. In Table 7 we see that startups face different barriers to implement circular strategies depending to the subgroup they belong to. Almost half (48.78%) of circular startups that (want to) collaborate with WISEs mentions a high initial investment cost as a barrier, compared to only 12.50% of non-circular startups that do not seek a collaboration with WISEs. Other main barriers indicated by startups that combine circular strategies with a collaboration with WISEs are the linear organisation of the industry they work in, and the fact virgin materials are less expensive. Interestingly, a lack of value chain collaboration is mentioned less among circular startups compared to other startups that collaborate with WISEs. This finding makes sense to multiple interview respondents, as they see the embeddedness of WISEs in their value chains as a competitive advantage. However, as one interview respondent points out “WISEs could 
increase this comparative advantage if they do not only play a role as a subcontractor but 
fully engage in cocreation within the value chains they are active in” (respondent 8).  

 
1  Chi-2 statistics with p-values of 0.3570 and 0.5602. 
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Table 7 – Barriers for the circular social economy 

 No CE No WISEs 

No CE WISEs 

CE No WISEs  CE WISEs N 40 17 41 41 Little or no personal interest  10.00% 0.00% 2.44% 0.00% Customers are not interested  30.00% 11.76% 19.51% 24.39% Lack of value-chain collaboration 20.00% 35.29%* 19.51% 9.76%* Our industry is organised in a linear way (design-make-use-dispose)  17.50%* 17.65% 26.83% 46.34%*** Regulatory barriers 17.50% 17.65% 19.51% 26.83% Lack of international regulatory cooperation 5.00% 0.00% 21.95%** 9.76% Virgin materials are cheap(er) 17.50%* 41.18% 21.95% 41.46%** Lack of standardization (labels, certifications, guarantees, …) 

2.50%** 17.65% 21.95%* 14.63% High initial investment costs  12.50%** 17.65% 26.83% 48.78%*** Technological limitations to deliver sufficiently high quality 

7.50% 17.65% 2.44% 9.76% Limited circular design of products 5.00%** 17.65% 26.83%** 17.07% Too few examples that showcase that circularity works 

0.00%*** 5.88% 19.51% 19.51% Lack of information on the environmental impact of products 

15.00% 5.88% 26.83% 24.39% “CE” indicates the startup implements at least one circular strategy in full.  “WISEs” indicates that the startup is willing to collaborate with WISEs (or already does). 
Note: Significance levels: * at the 10% level, ** at the 5% level, *** at the 1% level, resulting from two-sided 

F-tests comparing the percentage in the column reported (i) with the percentage of respondents outside that 

column (-i).  

 We also asked interview respondents what barriers prevent a closer collaboration between circular startups and WISEs. Two barriers that were mentioned by all interview respondents were ‘skepticism for the unknown’ and ‘supply and demand do not find each other’. Other barriers that were mentioned by multiple respondents are the complexity of legal aspects when dealing with innovations, including the division of intellectual ownership in cocreation processes and the division of investment risks, and financial uncertainties related to startups and circular business models. While most WISEs in Flanders operate in a Business-to-Business context, it is also important to point out that social enterprise reuse shops are conversely used to operate in a Business-to-Consumer setting (respondent 6).  
 With respect to enablers, Table 8 reports enabling policy measures indicated by respondents divided into the same four subgroups. Again, we find strong differences according to the subgroup startups belong to. Innovation and collaboration support (subsidies), and fiscal measures that support circular goods and services are mentioned most often by all startups and even significantly more by circular startups that aim at collaborating with WISEs. Public procurement is also mentioned most often by this latter group of startups. This comes to no surprise to most interview respondents. “WISEs are used to work with subsidies, and some of them are very skilled in attracting 
combinations of European, regional and provincial subsidies while setting up broad 
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networks with companies and knowledge institutions” (respondent 2). This is partially nuanced by another respondent stating that “many circular or social companies cannot 
find their way within a tangle of subsidy schemes” (respondent 1). Table 8 – Enabling policy measures for the circular social economy 

 No CE No WISEs 

No CE WISEs 

CE No WISEs  CE WISEs N 40 17 41 41 Measures against unfair international competition 

27.50% 5.88%** 31.71% 39.02% Bank guarantees for investments 20.00% 17.65% 21.95% 19.51% Removing regulatory barriers 37.50% 23.53% 31.71% 36.59% Innovation and collaboration support (subsidies) 

60.00% 52.94% 60.98% 78.05%** Education and training for new and polyvalent skills 

10.00% 29.41%*** 4.88% 4.88% Improved access to information and expertise 

27.50% 29.41% 21.95% 19.51% Liquidity support or subordinated loans 25.00% 35.29% 31.71% 43.90% Enhance export opportunities and international knowledge transfers 

15.00% 5.88% 31.71%* 24.39% Fiscal measures that support circular goods and services 

42.50%** 52.94% 63.41% 73.17%** Public procurement for circular goods and services 

27.50% 11.76%* 36.59% 46.34%** “CE” indicates the startup implements at least one circular strategy in full.  “WISEs” indicates that the startup is willing to collaborate with WISEs (or already does). 
Note: Significance levels: * at the 10% level, ** at the 5% level, *** at the 1% level, resulting from two-sided 

F-tests comparing the percentage in the column reported (i) with the percentage of respondents outside that 

column (-i).  

 Finally, we asked interview respondents about enablers that could enhance the collaboration between circular startups and WISEs. Almost all respondents pointed at initiatives that would improve matchmaking between startups and WISEs, which is in line with the major barrier that supply and demand do not find each other, as indicated earlier. Interview respondents point at initiatives to improve information flows enabling the selection of WISEs suitable to partner up with. The recently established social circular hubs we referred to in section 2 are mentioned as an important enabler as well, since their work includes sharing good practices, co-creation workshops, and matchmaking between WISEs and CE ventures. Enabling policy measures that were proposed include public procurement, earmarked innovation subsidies, earmarked growth paths for WISEs, and mandatory regulations on products to close resource loops locally. Other enablers include legal support, increased access to R&D and finance, business model support, and the sharing of fail experiences. Other suggestions include the creation of spin-offs and joint ventures and a collaboration between WISEs to pool risks. 
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The Social Economy Action Plan (SEAP) of the European Commission explicitly refers to circular activities as a pathway to mobilize the full potential of the social economy (European Commission, 2021). Conversely, the Circular Economy Action Plan (CEAP) of the European Commission refers to mutual benefits of supporting the green transition and strengthening social inclusion (European Commission, 2020a). Interview respondents recognize the ethical and mutually enforcing dimension of combining the social dimension of sustainability from WISEs with the environmental dimension of the CE, as highlighted earlier in (Goodwin Brown et al., 2020). It is remarkable, however, that the need for future-proof labour market skills and the potential beneficial impact of CE activities on upskilling and reskilling is barely or not referred to by interview respondents. Nevertheless, acknowledging the role of social enterprises in upskilling and reskilling to meet changing market needs was one of the main recommendations by the federation of social enterprise reuse networks (RREUSE, 2022a) when assessing the Social Economy Action Plan. 2.5.4 Limitations of this research 

 Limitations of this work include its geographical scope, the number of respondents, and the lack of perspectives of incumbent firms. Geographically, Flanders is a densely populated, industrialized, and open economy, characterized by a high number of startup companies and SMEs and a long tradition of WISEs (De Mey et al., 2008; Deman & Tchinda, 2021; Van Opstal et al., 2009). However, it is less suited to study the potential of a circular social economy in less affluent regions, while these are often most affected by the negative consequences of a linear economy. Moreover, the organisation and economic embeddedness of WISEs may vary significantly between industrialized countries as well (Spear & Bidet, 2005). Therefore, we would recommend comparative studies across countries as a future research avenue. 
 A second limitation of this study involves the number of respondents in our survey. Although the number of respondents in our dataset is comparable or higher than in most other studies on WISEs (Halberstadt et al., 2021; Kurleto, 2019; Termote & Demeyere, 2021) or circular startups (Bauwens, Mees, et al., 2020; Henry et al., 2020), it is still too limited to deepen our knowledge on cross-industry differences or combinations of circular strategies. Therefore, we suggest future research endeavours should focus on constructing panel data, allowing for an analysis of dynamics of startups and their relation to WISEs and target group employment. Moreover, we suggest an improved data collection on startups in general (e.g. in databases of Circular Flanders or Flanders Dealroom), allowing to compare profile differences and potential sampling biases when using survey research. 
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 Finally, while we present a novel contribution on the collaboration between circular startups and WISEs, many insights could apply to incumbent firms as well. Therefore, we suggest future research could investigate the hybrid dynamics of startups, incumbents, and in-between combinations of corporate venturing. 2.6 Conclusions 

 In this study, we investigated ambition levels, profiles, barriers, and enablers of startups in the CE engaging in work integration of vulnerable groups. Making use of expert interviews and a novel data set on startups, including personal and company characteristics of 165 survey respondents, we can draw the following conclusions. 
 We find a significant positive relationship between the implementation of circular strategies and the willingness of startups to cooperate with WISEs. While ambition levels to engage in work integration are high during the ideation phase, they tend to decline during the go-to-market phase. However, as the staff of startups grows, we see an increasing interest to engage in target group employment in general and collaborate with WISEs in particular. Unlike their non-circular counterparts, circular startups that seek a collaboration with WISEs report a higher need for skills on transport, logistics, and production. Circular startups that mostly need IT and digital communication skills rather plan to hire target group employees themselves. When we investigate the relationship between work integration ambitions of startups and the implementation of different circular strategies, we see a strong interest to collaborate with WISEs for most circular strategies. Working with WISEs is not only taken into consideration by startups that focus on outer circle strategies such as recycling, but also by startups that focus on inner circle strategies such as repair and design for circularity.  
 A collaboration with WISEs is mostly considered by circular startups that face barriers with respect to initial investments costs and the linear organisation of the industry they work in. WISEs therefore appear to be renowned for their strong embeddedness in value chains and start to become recognized as interesting parties to co-create new innovative circular solutions. Barriers to establish a collaboration between circular startups and WISES are mostly scepticism for the unknown and the fact that supply and demand do not find each other. Therefore, initiatives that improve matchmaking between startups and WISEs or improve information flows enabling the selection of WISEs suitable to partner up with are identified as important enablers. Moreover, our results suggest that the circular social economy has dissimilar needs and requires different policy support measures than non-circular startups that do not engage in work integration. 
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While policy initiatives at the EU level, such as the Social Economy Action Plan and the Circular Economy Action Plan, explicitly refer to the mutually enforcing potential of the CE and the social economy to engage in reskilling and upskilling of the workforce, our interview respondents did not mention this aspect once. Rather, they focused on mutual business opportunities and a more general complementarity of both actors to contribute to a more sustainable society, combining economic, environmental, and social goals. While it may be possible that many WISEs and startups take reskilling and upskilling for granted, we recommend them to explicitly evaluate opportunities to upgrade skills that may follow from their collaboration.  
 Since our study is the first to our knowledge to investigate opportunities and barriers at the crossroads between circular startups and work integration, we identify some novel research gaps. A first research gap concerns the role of path dependency among management professionals to engage in work integration or not. Further research could benefit from developments in behavioural economics to investigate the role of past experiences (or its absence) with target group employment on beliefs, social norms, and habit formation. A second research gap addresses the transition pathway WISEs follow when implementing inner circle strategies such as repair and design for circularity. Do we see these strategies adopted by new players that were not active yet in CE activities, do we see how WISEs that perform recycling activities already diversify their activity portfolios, or do we rather see a transformation of activities from outer to inner circle activities? Finally, a third research gap involves a critical evaluation of the effects of social circular hubs on the collaboration between CE ventures and WISEs, as this would enable to transfer conclusions and recommendations to other regions. 
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3. Towards Sustainable Growth Paths for Work Integration Social Enterprises in the Circular Economy  
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 Abstract 

 An important presumed social impact of the circular economy (CE) is job-creation for vulnerable groups. This creates opportunities for Work Integration Social Enterprises (WISEs), which are established to organise economic activities for workers with a distance to the labour market. In this paper, we identify challenges, opportunities, and sustainability aspects for WISEs in the CE. We apply Computable General Equilibrium (CGE) model results and conduct 20 expert interviews, providing an empirical contribution to recent research agendas on the social impact of the CE and the role of WISEs in Circular Societies. Our results show that WISEs should not take job-creating opportunities of the CE for granted, most specifically in the business-to-business (B2B) markets they are active in. While WISEs conceive competitive advantages to perform core CE jobs, they need to develop organisational capabilities to convert this potential into high added value activities within regionally embedded circular value chains. When identifying conditions for sustainable growth paths, we reveal a strong interconnectedness between social, environmental, and economic dimensions. We recommend management professionals and policy makers to measure, validate, and communicate social and circularity outcomes and invest in partnerships along value chains and across policy domains.  
 Keywords: circular economy, work integration social enterprises (WISEs), social economy, organisational capabilities, circular society 
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 3.1 Introduction 

 While the concept of a circular economy (CE) and its focus on resources and a future-proof economy became popular among policymakers, scholars, and entrepreneurs, empirical research on measuring the progress towards a CE shows we are far from its implementation (Circle Economy, 2023). Moreover, the CE may be widely acknowledged as an enabler for environmental sustainability, yet as a concept it says little about its social impact (Geissdoerfer et al., 2017a; Velenturf & Purnell, 2021). Regions such as the European Union (EU) see the potential of the CE for job creation (OECD & European Commission, 2022) but more studies are needed to understand the social impact of the CE (Padilla-Rivera et al., 2020; Schro der et al., 2020; Valencia, Bocken, et al., 2023).  
 The most cited social impact of the CE is its potential to generate jobs (Padilla-Rivera et al., 2020). According to the ILO (2022a), a CE is expected to generate a shift from material-intensive to more labour-intensive activities and requires investing in new skills. The transition to a low-carbon, circular, and resource-efficient economy is estimated to generate 18 million new jobs worldwide and 1.2 million new jobs in the EU by 2030 (ILO, 2022b). While the important role of labour in the CE has been widely acknowledged (Mies & Gold, 2021; Moreau et al., 2017), there is a lack of studies on who would benefit from those jobs, and whether people would be willing to perform these jobs (as pointed out by Clube, 2022) and acquire the necessary skills for a green transition (European Commission, 2020a).  
 Many CE-related jobs are believed to create training and working opportunities for vulnerable groups at the labour market, such as people with disabilities, psychosocial problems, elderly people, migrants, refugees, and marginalised communities. Conversely, the employment of these vulnerable target groups is increasingly acknowledged as a social CE indicator (Pitka nen et al., 2023; UNEP, 2020; Walker et al., 2021). Work Integration Social Enterprises (WISEs), which are specifically established to identify and organise economic activities for workers with a distance to the labour market, are often considered as a strategic partner to accelerate the transition towards a circular and inclusive economy (OECD & European Commission, 2022). This has been recognized in both the Circular Economy Action Plan (CEAP) and the Social Economy Action Plan (SEAP) of the European Commission (European Commission, 2020a, 2021).  
 WISEs seek to help poorly qualified unemployed people, who are at risk of permanent exclusion from the labour market, return to work and to society in general through a productive activity (Vidal, 2005). WISEs activate a complementary skill set in the labour market by designing process flows and providing support in a way that vulnerable people at the labour market (e.g., because of a disability or psychosocial problems) are enabled to perform easy and repetitive tasks that are adapted to their capabilities 
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(Samoy & Waterplas, 2012). This design and guidance of these activities is performed by supporting staff that combine the necessary technical, social, and business-development skills (De Cuyper et al., 2015). Therefore, the skill set WISEs may offer could match both ‘core’ CE jobs requiring a lower educational level and manual skills, and ‘enabling’ CE jobs that require higher education and technical skills (Burger et al., 2019). Moreover, as WISEs include and empower workers that would have been unemployed or inactive otherwise, they contribute to a just transition (Purvis, Celebi, et al., 2023; Vanhuyse et al., 2022) and a circular society (Jaeger-Erben et al., 2021). However, aside from their potential to contribute to the CE, questions can be raised about the quality of jobs generated within WISEs, the genuine environmental contribution of the tasks WISEs perform, and the economic sustainability of shifting current activities towards circularity. Deepening our knowledge on these aspects is crucial to develop sustainable business model in WISEs, that requires a sound alignment of strong environmental, social, and economic value propositions (Bocken, 2021). 
 In this paper, we identify challenges and opportunities of a CE shift of WISEs and formulate boundary conditions for sustainable growth paths for WISEs towards a CE. We first apply post-calculations on a Computable General Equilibrium (CGE) model to illustrate the effects on jobs in WISEs of two specific CE supporting and enabling measures in the current linear economy WISEs operate in. Subsequently, we analyse and report the results of semi-structured interviews with 20 experts. This allows us to investigate the following research questions: 
 

- RQ1 – What is the impact of CE supporting and enabling measures on jobs in WISEs?  
- RQ2 – What are the challenges and opportunities of a shift of WISEs towards the CE? 

- RQ3 – What are boundary conditions for a sustainable growth path for WISEs towards a CE? 

 This research contributes with deepening knowledge on the potential role of WISEs in a CE, thereby answering a call for further research as formulated by (Ziegler, Bauwens, et al., 2023). More broadly, it inquires whether job creation for target groups within a CE can be considered as an authentic, meaningful, and legitimate social benefit of the CE transition, as called for by (Clube, 2022). As a theoretical lens, we combine insights from comparative advantage theory, capability theory, and sustainable business model innovation. This allows us to formulate recommendations for policymakers, employment services, WISEs, and social partners who want to envision and implement strategies towards a social circular economy or a circular society. 
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 Our results focus on WISEs in Belgium, which is an open industrialised economy largely embedded within globalized value chains of a linear economy. Belgium has a long tradition with WISEs and most particularly WISEs in Belgium are strongly embedded in business-to-business markets, as we will discuss in the next sections. Moreover, Belgium has been identified as a frontrunner towards a CE (D’Adamo, Favari, et al., 2024). We therefore believe lessons from the Belgian case can be insightful for and inspiring for regions with less complex and more regionally embedded value chains, as well as countries that are less involved in the CE. The remainder of this paper is structured as follows. In Section 3.2, we provide background information on the context WISEs operate in and we discuss relevant literature at the crossroads of WISEs and the CE. In Section 3.3, we present the methods, including a quantitative estimation of the size and embeddedness of WISEs in the Belgian economy. Section 3.4 includes the results and Section 3.5 discusses empirical contributions and practical implications. Finally, we conclude with novel research gaps. 3.2 Background 3.2.1 Work Integration Social Enterprises  
 As social enterprises, WISEs pursue a social mission while sustaining their operations through commercial activities. WISEs are therefore hybrid organisations that balance their social mission with economic productivity (Battilana et al., 2015; Ebrahim et al., 2014). They are part of the social and solidarity economy, which refers to “cooperatives, 
associations, mutual societies, foundations, social enterprises, self-help groups” and other groups with “social or public purposes, engaged in economic activities based on voluntary 
cooperation, democratic and participatory governance, autonomy and independence, the 
rules of which prohibit or limit the distribution of profit” (ILO, 2022a). Being private companies, WISEs are active in business-to-consumer activities, such as reuse shops, but are likewise integrated within business-to-business markets in global value-chains (RREUSE, 2021; Van Opstal & Borms, 2024). 
 Many WISEs in Europe were created after the Second World War to create employment opportunities for people with disabilities. In the 1970s and 1980s, new social enterprises increasingly focused on environmental issues, but in the last decades, the focus of many WISEs became predominantly the creation of employment and work experience for vulnerable target groups (Clark & Johansson, 2016; Vickers, 2010). 
 In a comparative report of social enterprises and their ecosystems in Europe, a significant number of EU countries have been identified for having specific statuses recognizing WISEs (European Commission, 2020c). Comparative analyses show clear differences in national contexts, but large similarities in the forms and characteristics 
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of WISEs across Europe (Defourny & Nyssens, 2021b, 2021a; Spear & Bidet, 2005). Outside Europe WISEs have been studied and documented, mostly in Asia (Bidet & Defourny, 2019), Latin America (Gaiger et al., 2019), and Canada (Lysaght et al., 2018). 3.2.2 WISEs in Belgium 

 The Belgian landscape of WISEs has been dominated by sheltered workshops and social workshops (the latter only in Flanders). Sheltered workshops aim at the employment of people with work disabilities and have a strong business-to-business (B2B) profile performing a wide array of economic activities including packaging, assembly, green area and park maintenance, wood manufacturing, bookbinding, and printing (Van Opstal et al., 2007). Social workshops, mostly established in the 1980s and 1990s as an answer to rising unemployment figures, put their focus on workers with a distance to the labour market because of physical, social, or psychological problems (De Mey et al., 2008). Most of them performed economic activities similar to sheltered workshops, characterized by manually intensive labour. An exception to this is a group of 22 social workshops that are active as social enterprise reuse shops (‘Kringwinkels’), that combine social employment with ecological activities in Flanders (Delanoeije & Bachus, 2020).  
 Regulation on WISEs in Belgium is mainly a regional competence. In Flanders, the regulatory policy landscape for work integration evolved towards a dual framework for accredited WISEs (‘collectief maatwerk’, implemented on January 1st, 2019), and individual work integration support (‘individueel maatwerk’, implemented on July 1st, 2023). With this reform, sheltered and social workshops in Flanders were renamed to ‘accredited WISEs’ (‘maatwerkbedrijven’). Individual work integration support is a framework that will provide subsidies for individual companies willing to hire people with a distance to the labour market (Vandekerkhove et al., 2021). In Brussels and the Walloon Region, sheltered workshops continue to exist, and except for the activity of social enterprise reuse shops (which is only organised in Flanders by WISEs), they perform activities that are comparable to accredited WISEs in Flanders. 
 The way WISEs hire, evaluate, and support target groups is regulated. For budgetary reasons, each accredited WISE is granted a quota defining the maximum number of target employees that can be hired. It is noteworthy that, in Flanders, developing activities in the field of CE or climate mitigation recently became a prerequisite for WISEs to apply for extended quota to hire target groups (Dept. WSE, 2022). Citizens with a work disability or psychosocial problems can become eligible to work in WISEs after screening and guidance by the Public Employment Services of their region or their partner organisations. In Flanders, this screening is based on an ICF-based methodology (International Classification of Functioning, Disability, and Health). For the unemployed 
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 whose distance to the labour market is considered too large for paid employment, work and care programs have been established, which are often integrated in accredited WISEs (De Norre & Cabus, 2020).  3.2.3 WISEs and the Circular Economy  
 The CE has been identified as a promising pathway for the further development of social enterprises (Kay et al., 2016; OECD & European Commission, 2022; Suchek et al., 2022). For WISEs in particular, the CE creates opportunities, as it is expected to positively affect employment for vulnerable groups (ILO, 2022b; Willeghems & Bachus, 2018a), including activities such as sorting, maintenance, repair, manual disassembly (Bachus et al., 2015), remanufacturing, refurbishment, and reuse operations (Delanoeije & Bachus, 2020; Parker et al., 2015; Versluys et al., 2021). Nevertheless, this literature often considers any job created for vulnerable groups as a positive contribution of the CE, while neglecting its economic, environmental, or social sustainability. 
 Studies based on qualitative company-level data to assess opportunities at the crossroads of WISEs and the CE include the identification of key characteristics of WISEs with an ecological orientation (ECO-WISEs) (Anastasiadis, 2016), opportunities for public-private partnerships (França et al., 2022; Soufani et al., 2018), and the emerging role of WISEs in waste management (Banerjee & Anand, 2021), and reuse and recycling (Costanza, 2023; Lane & Gumley, 2018). Other studies identify and investigate specific challenges and ways to deal with CE opportunities in business innovation processes for WISEs (Gorissen et al., 2016; Schadenberg & Folmer, 2022; Stratan, 2017). Also here, these studies automatically consider a transformation towards a CE as a positive evolution and a means to invest in a future-proof strategy for WISEs. Moreover, these studies mostly focus on the potential role of WISEs to perform public services or provide reuse goods in consumer markets, largely neglecting the role of WISEs in B2B markets. 
 Studies using quantitative company-level data on this topic remain limited. Survey data has been used to map circular activities and target group employment (RREUSE, 2021, 2022b), investigate circular business models (CBM) for social enterprises (Kurleto, 2019), compare key differences between startups and established WISEs (Halberstadt et al., 2021) and analyse the mediating role of NGOs in stimulating social entrepreneurship (El Chaarani & Raimi, 2021). Survey data from 87 WISEs in Flanders was used to investigate to what extent they are embedded in the Flemish economy, by obtaining detailed micro-level data on client and supplier transactions. Results show a strong regional and local embeddedness of WISEs: 92% of their clients are situated in Flanders, and over 70% in the same province. The CE, however, accounts for about 5% of client transactions and less than 10% of all supplier transactions (Termote & Demeyere, 2021). Recently, survey data of startups in Flanders showed a strong and 



49 

 

 

positive relationship between circularity ambitions of startups and the degree upon which they want to collaborate with WISEs (Van Opstal & Borms, 2024). In that study, circular startups that seek a collaboration with WISEs report a higher need for skills on transport, logistics, and production. While these studies show the interlinkages and potential for further collaboration, they do not address the inherent quality of jobs involved, nor the economic viability or environmental contribution of these activities. 3.2.4 Research gap: Transitioning towards a circular society  
 Recently a theoretical framework of a social economy-based embedding of circularity was proposed by (Ziegler, Bauwens, et al., 2023), theorizing its impact on business models, citizen involvement, technology, and the promotion of regional economies. While they acknowledge reality may be far more nuanced than the ideal-typical propositions they formulate, they identify the social economy as an enabler to move from a CE to a circular society (CS). The CS concept has been introduced as an umbrella concept to include crucial social, political, and ecological implications of a circular transition, on top of the technocentric and market-based solutions CE propositions tend to focus on (Calisto Friant et al., 2023). While interest in CS is growing (Calisto Friant et al., 2021; Jaeger-Erben et al., 2021), its application to WISEs remains limited. A notable exception is (Villalba-Eguiluz et al., 2023a), who consider how the Social and Solidarity Economy may contribute to a transformational CS, by focusing on its non-distribution constraint (of profits) as a basis for a circularity approach towards sufficiency. Nevertheless, these studies start from benevolent assumptions on the contribution of WISEs towards a circular society. In many studies on WISEs (and on social entrepreneurship in general), there is a risk of confusing good intentions with actual good outcomes.  
 Therefore, we start from the theoretical lens of comparative advantages to understand the role WISEs may perform in an industrialised economy. As outlined by trade theory and economic geography, countries and regions that are relatively abundant of highly skilled labour can be expected to have comparative advantages in the production of goods that intensively use this production factor (Bergstrand, 1990; Leamer, 1995). A globalisation of our economies, supported by the creation of a unified European market and a multilateral framework for trade liberalisation, resulted in a decline of jobs for low-skilled workers, a downward pressure on their wages and working conditions, and unfavourable labour market conditions for vulnerable groups (Dumont et al., 2012; Trefler, 1995).  
 The establishment of a CE, conversely, favours the creation of locally embedded economic activities, which increases locally embedded labour market opportunities for low-skilled workers. At the macro-level, a well-functioning dual labour market that 
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 complements enabling capabilities from highly-skilled workers with core capabilities from vulnerable groups, may constitute a comparative advantage for a CE (Burger et al., 2019). At the firm-level, this translates into the opportunity transform these combined skills sets into a competitive advantage (Porter, 2008). Moreover, when considering necessary conditions to build a sustainable business model, this combination could offer possibilities to combine strong economic, environmental, and social value propositions (Bocken, 2021).  
 These opportunities cannot be expected to result automatically in the development of competitive advantages at the firm level or comparative advantages at the macro-level. However, studies on boundary conditions to shape supporting labour market institutions aimed at combining capabilities of WISEs with their B2B clients towards a CE remain to the best of our knowledge non-existent. Likewise, studies taking a critical stance on the social conditions (including job quality), environmental conditions (including lifecycle assessment considerations and rebound effects), or even economic conditions (from a business model perspective) when discussing the potential of WISEs in a CE remain scarce to non-existent. 3.3 Materials and methods 

 In Figure 2 we summarize the overall design of our study. First, we performed post-estimation calculations on two scenarios that have been calculated in a CGE model. The background data to perform these calculations is outlined in Section 3.1 and background information on the CGE model and the interlinkage between the scenarios and WISEs is explained in Section 3.2. For technical details, we refer to Appendix 3.1. Next, we conducted semi-structured interviews with experts, as outlined in Section 3.3, which included a discussion of the post-estimation results and involves all three research questions. The analysis and reporting of our results were mainly inspired by theoretical frameworks including comparative advantage theory, capability theory, and sustainable business model innovation, as outlined in Section 2.4. 
 

 Figure 2 – Research design 
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3.3.1 Data on WISEs in Belgium 

 WISEs in Belgium can easily be identified because of a regulatory accreditation system. We focus on accredited sheltered workshops and social workshops, as both accreditations refer to social enterprises whose focus is work integration. Based on the lists of accredited WISEs, we link their company registration numbers to financial statements, and employment figures within the Belgian Crossroads Bank for Enterprises (CBE). Further information on target group employment and government subsidies could be retrieved from federations of WISEs and annual reports from the subsidizing regional departments. In Table 9, we report key figures on WISEs in Belgium and its regions. We deliberately report figures for 2018 because the Computable General Equilibrium (CGE) model we use is calibrated for that year. This choice does not significantly affect the outcomes of our results, as the number of WISEs, their employment, as well as their embeddedness within our economy did not shift significantly since then. Table 9 – Key figures on WISEs in Belgium and its regions (2018) 

 Flanders Brussels Walloon Region 

Total Number of accredited WISEs 122 14 50 186 Employment in WISEs 25,765 2,252 7,355 35,372 % Target group employment 83.57% 82.93% 80.58% 83.25% Government subsidies (in mEUR) 

392.90 30.09 101.86 524.85 Turnover (in mEUR) 468.66 33.46 147.92 650.04 Source: own calculations based on the Crossroads Bank of Enterprises (CBE), federations of WISEs, and subsidizing regional departments.  
 In Belgium, more than 180 accredited WISEs account for a total turnover of 650 million EUR. This is complemented with 525 million EUR of government subsidies, to compensate for the diminished productivity of their workers, to provide support and guidance, and to support WISEs at the organisational level. The size of WISEs in Belgium varies from 40 to over 2,000 employees (Van Waeyenberg & De Cuyper, 2016). In total, WISEs employ about 35,000 people, over 80% of them being target groups with a significant distance to the labour market. Other employment includes workplace supervision, social support, technical staff, management, and administrative staff.   
 WISEs in Belgium operate independently as a business, competing with firms both within and outside the social economy (Van Opstal et al., 2009). To capture their embeddedness within the Belgian economy, we make use of a recent and detailed survey by the Flemish provinces on B2B activities of WISEs in Flanders (Termote & Demeyere, 2021). This survey shows that WISEs deliver services to over 10,000 Belgian companies, often being an integrated part of globalized value chains with B2B customers in over 28 countries. While this survey refers to data from 2019, we use 
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 relative shares of purchases and sales and calibrate them to financial statements data from 2018. Next to B2B activities, WISEs are also active as social enterprise reuse shops, which are mostly oriented at households. Data on their activities was retrieved from their sectoral federation, Herw!n. In Table 10, we report a general overview. Table 10 – Embeddedness of WISEs within the Belgian economy (2018) Sector Purchases Sales 

 in million euros 

in % in million euros 

in % Business-to-business activities 259.40 93% 601.14 92%    Agriculture 3.37 1% 1.20 0%    Mining 1.06 0% 0.34 0%    Manufacturing 32.43 12% 263.90 41%    Energy 5.69 2% 5.13 1%    Construction 24.38 9% 10.82 2%    Retail 88.46 32% 84.76 13%    Transportation and logistics 69.52 25% 101.59 16%    Market services 12.19 4% 20.44 3%    Non-market services 19.71 7% 90.77 14%    Waste & Recycling 2.58 1% 22.18 3% Reuse shops 19.45 7% 48.90 8% Total 278.85 100% 650.04 100% Source: own calculations based on the Crossroads Bank of Enterprises (CBE), Termote & Demeyere (2021), and Herw!n  3.3.2 Scenario analysis through CGE modelling 

 A CGE model is an economic model that combines actual economic data with a theoretical framework to analyse how an economy might react to changes in policy, technology, or other external factors. CGE models provide a comprehensive view of an economy, capture complex interrelations between sectors, and allow to evaluate broad policy impacts (Burfisher, 2017). In this study, we apply post-calculations on scenario results that have been performed on a CGE model that has been calibrated to the Belgian economy. This model includes 13 sectors and 13 goods for 2018, one household, a government, and trade (Borms, Pals, Dams, et al., 2023; Brusselaers et al., 2022). The model builds on National Accounts data, including supply and use tables, and is complemented with labour statistics from the Flemish government.  
 In our CGE model, each economic sector is represented by a representative company that uses specific mathematical functions to model production decisions. These functions, which account for how easily different inputs can be substituted, are calibrated in line with (Van der Mensbrugghe & Peters, 2016). Firms in the model aim to maximize their profits while considering the availability of labour and capital, the technology they use, and the intermediate goods and services they need. The labour market in the model assumes that wages are influenced by the household's preference for leisure, thus only accounting for voluntary unemployment. Consumers make 
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decisions based on how easily they can substitute one good for another, following established consumption patterns in line with (Pollak & Wales, 1978). Government spending is determined by its budget, consumption prices, and how it values different types of spending. Investment demand is influenced by investment prices (capital costs) and how investment spending is valued. National income is divided among household consumption, public spending, and savings. The volume of exports is influenced by export prices. As Belgium is a small, open economy, it cannot impact the price levels at international markets. Imports depend on how easily they can be substituted with domestic goods, based on specific elasticities. All these elasticities are derived from the GEM-E3 model (Capros et al., 2013), except for those related to transport modes, which are based on (Mayeres, 1999). 
 CGE models have been applied to model the impact of CE scenarios and policy options, such as CE enhancing taxation frameworks and fiscal policies (Brusselaers et al., 2022; Freire-Gonza lez et al., 2022; Milios, 2018), or regulations that stimulate the use of recycled inputs, reduce waste exports, or enable high-quality recycling (Borms, Pals, & Dams, 2023; Borms, Pals, Dams, et al., 2023). We focus on two scenarios that support or reflect a transition towards a CE and that may typically impact employment in WISEs: a tax shift from labour to resources, and a shift towards servitisation. For technical details on the CGE model and the underlying scenarios, we refer to Appendix 3.1.  
 In 2018, the year of calibration of the CGE model, Belgium had the second highest tax-to-GDP ratio of the European Union of 47.2% (Eurostat, 2023). Despite notable labour taxation reforms, Belgium still imposes heavy taxes on labour (the highest across OECD countries) with a tax rate on wages of 52.7% in 2018 for singles without children earning an average wage (OECD, 2023b). In contrast, environmental taxes are still an under-used tool: Belgian environmental revenues only account for 4.1% of total taxation in 2018 and only 0.1% are from resource taxes (OECD, 2023a). A decrease in the tax on labour might therefore lower production costs for firms and increase the incentive for households to work more and consume more. At the same time, we pose that a tax on resources might decrease environmental pressure on primary materials and will decrease the rebound effect of lower production costs (The Ex’tax Project, 2016). Given the perverse effects of high income taxes on labour market participation, contributing to the existence of unemployment traps for low-income workers (Jara et al., 2020), this scenario is particularly relevant when investigating social employment. 
 Servitisation, or the shift from selling new products towards using products to sell services, has been widely acknowledged as an effective enabler for a resource-efficient and circular economy (Han et al., 2020; Tukker, 2015). Therefore, this scenario models a shift of consumers from buying new product to using services. To the best of our knowledge, no papers have been published that apply CGE-models to capture the effects 
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 from servitisation. Given the strong embeddedness of WISEs in the manufacturing industry, as shown in Table 10, the servitisation scenario is particularly relevant to investigate.   
 We perform post-calculations on the results of these two scenarios, using the embeddedness data of Table 10 to capture the impact of a changing demand from B2B clients. Consequently, we use the following implicit assumptions. First, in their B2B markets, WISEs are subcontractors for the industries reported in Table 10. Therefore, we assume that a relative change in labour demand within these industries results in an equal relative change in employment of WISEs that is attributed to these industries. Secondly, the attribution of employment within WISEs to specific industries is assumed to be distributed according to the relative share of sales towards these industries. This implicitly assumes a similar ratio of supporting staff and target group employment across activities WISEs perform for different industries, as well as a similar productivity and profitability of the work WISEs perform for different industries. Thirdly, we assume that the two scenarios only affect B2B activities of WISEs while not affecting the demand for goods in reuse shops.  3.3.3 Expert interviews 

 To explore and analyse impacts and boundary conditions for a sustainable growth path for WISEs in a CE, we conducted semi-structured interviews with 20 key stakeholders. This list includes management professionals of WISEs, experts from WISEs federations, policymakers, and experts from trade unions. Based on the experience and network of the first author at the crossroads between WISEs and CE in Belgium, interview respondents were selected based on purposive sampling, ensuring that participants had relevant knowledge and expertise. Sampling was concluded upon reaching saturation, the point at which no new themes or insights were emerging from the interviews. This decision was based on the recurrence of themes and the depth of the data collected. An anonymized version of the list of respondents and a translated version of questions is included in Appendix 3.2.  
 Interviews were conducted via MS Teams in June and July 2023, and lasted between 45 and 60 minutes. Respondents provided informed consent to process their input in an anonymised way and to record the interview. After transcribing the interviews, we employed a thematical analysis, using both deductive and inductive coding and involving a rigorous process of coding and categorization. Initial codes were derived from the research questions. Furthermore, challenges and opportunities have been coded in line with the reskilling and upskilling purposes as indicated by the SEAP and CEAP, and in line with major issues at stake in labour market policies in which policies for WISEs are embedded. Sustainability aspects were coded in line with social, 
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ecological, and economic aspects. For social aspects in particular, we iteratively aligned our inductive coding results with the OECD framework on job quality (Cazes et al., 2015) and the Flemish Workability Monitor (Stichting Innovatie & Arbeid, 2023). 
 Furthermore, additional inductive coding emerged from the data.  We ensured that themes were data-driven and reflective of the participants’ experiences and perspectives. To ensure data triangulation, modelling results have been discussed with interview respondents. Intermediate results were likewise discussed among co-authors and the follow up committee of the research project involving peer researchers experienced with the topic and senior policy experts at the crossroads between social employment policies and the CE. Finally, all interview respondents received a draft version of this paper to refine arguments and prevent misinterpretations and factual errors, which contributed to the reliability and validity of our findings. Interview respondents are referred to between brackets in superscript. 3.4 Results 

 In this section, we report results of the CGE model, showing the impact of circularity scenarios on WISEs in Belgium. We display the results from minimal (SC1) and maximum scenarios (SC9). Next, we discuss challenges and opportunities of a shift of WISEs towards a CE and identify boundary conditions for a sustainable growth path. 3.4.1 The impact on WISEs of a shift towards circularity  Tax shift from labour to resources 

 In Table 11 we report CGE model results of a tax shift from labour to resources. As a sensitivity analysis, we reported results from a minimal scenario (SC1) with a 2% tax increase on resources and a 1% decrease in income tax, and an extreme maximum scenario (SC9) entailing a 60% increase of resource taxes and a 16% decrease in income tax rates (see Appendix 3.1 for the details). While the net effect on jobs in these scenarios is positive both for WISEs and the wider economy, it remains very limited. 
 Interestingly, Table 11 also shows more important shifts between industries, including a decline in employment in retail and in the primary and secondary sectors, and an increase in jobs in other sectors. These results are a direct consequence of the burden shift on labour-intensive industries to resource-intensive sectors which causes a predicted growth of the former and a decline of the latter. We also notice some differential impacts for WISEs and the rest of the economy. Economy-wide, job destruction in terms of net employment figures is the largest in the construction sector and job creation is the largest in market and non-market services. Since WISEs are only 
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 marginally active within these industries, the largest net effects on jobs can be found in other industries, being transportation and logistics and waste & recycling regarding job creation, and the energy sector regarding job destruction.  Table 11 – Impact of a tax shift from labour to resources (number of jobs) Sector Minimal scenario (SC1) Maximum scenario (SC9) Relative effect (%) 

Net effect on jobs in Belgium 

Net effect on jobs in WISEs 

Relative effect (%) 

Net effect on jobs in Belgium 

Net effect on jobs in WISEs Agriculture -1.07% -620 -1 -13.82% -8 006 -9 Mining -2.77% -71 -1 -55.13% -1 412 -10 Manufacturing -0.06% -305 -9 -0.41% -2 062 -60 Energy -2.20% -495 -6 -45.84% -10 297 -129 Construction -0.51% -1 414 -3 -7.71% -21 515 -46 Retail -0.11% -837 -5 -1.36% -10 011 -63 Transportation and logistics 

0.32% 816 18 6.54% 16 601 366 Market services 0.20% 2 370 2 4.02% 48 908 45 Non-market services 0.08% 1 366 4 1.52% 25 223 76 Waste & Recycling 0.52% 132 6 10.11% 2 581 123 Total 0.02% 942 6 0.83% 40 010 292 Note: SC1 and SC9 refer to minimal versus maximum parameter assumptions, as described in Appendix 3.1. 
 Confronted with these results, some interview respondents take a critical stance on the combination of a decline in manufacturing and the increased importance of transportation and logistics. As pointed out by one respondent: “We should take into account the carbon footprint of production in the Global South” [2] (respondent number between brackets). An increased importance of the waste and recycling sector is welcomed by most interview respondents. Servitisation 

 In Table 12, we report results of the servitisation scenario. This results in job destruction in the manufacturing industry, construction, and retail, and job creation in market and non-market services. Again, these results are a direct consequence of the shift in consumer demand from goods in resource-intensive sectors (e.g., manufacturing) to goods from labour-intensive activities (e.g., services). The relatively large job destruction within the manufacturing industry for WISEs is partially mitigated by the fact that WISEs are not very much involved in the construction industry. On the other hand, under business-as-usual conditions, WISEs cannot benefit from a large job creation in the market services as they are only limited active in this sector. In sum, this scenario results in a negative but rather limited net effect for both the Belgian labour market and WISEs. Note that the effect on WISEs in this case is relatively bigger, because WISEs stems from the strong dependency of WISEs on activities in the manufacturing industry in their B2B activities (see Table 10). 
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Table 12 – Impact of servitisation (number of jobs) Sector Minimal scenario (SC1) Maximum scenario (SC9) Relative effect (%) 

Net effect on jobs in Belgium 

Net effect on jobs in WISEs 

Relative effect (%) 

Net effect on jobs in Belgium 

Net effect on jobs in WISEs Agriculture -0.17% -101 0 -1.90% -982 -1 Mining 0.52% 13 0 6.60% 135 1 Manufacturing -0.50% -2 511 -73 -5.40% -25 129 -784 Energy 0.04% 8 0 0.20% 88 1 Construction -1.11% -3 095 -7 -9.20% -31 279 -55 Retail -0.49% -3 576 -23 -4.90% -35 673 -228 Transportation and logistics 

-0.03% -82 -2 -0.50% -764 -28 Market services 0.62% 7 584 7 6.30% 76 599 71 Non-market services 0.05% 806 2 0.40% 8 142 20 Waste & Recycling -0.07% -17 -1 0.00% -166 0 Total -0.27% -969 -95 -2.84% -9 028 -1 004 Note: SC1 and SC9 refer to minimal versus maximum parameter assumptions, as described in Appendix 3.1. 
 When confronted with these results interview respondents refer to the decline of the European manufacturing industry during the last decades. WISEs perform labour-intensive activities that are outsourced by manufacturing companies, over time, many of these activities have been replaced by machines or production in the Global South (Van Opstal et al., 2007). While WISEs may support reshoring of economic activities to industrialised countries, helping to reconstruct regionally embedded value chains, the global tendency is towards a decline of the manufacturing industry in Europe. Given the current focus of WISEs on manufacturing, a transition towards circularity imposes a significant challenge to most WISEs in Belgium. A shift towards services also provides opportunities for WISEs. Interview respondents refer to the potential of WISEs to play a role in as-a-service models [2], digitalization [9], or supporting care activities for the elderly or people with disabilities [14]. This could also foster the inclusion of women within WISEs, as a majority of the current workforce in Belgian WISEs consists of men (Van Waeyenberg & De Cuyper, 2016).  
 In sum, both scenarios show that a transition to a CE is not necessarily favouring WISEs in their B2B activities. This should not come as a surprise, given their current role as an outsourcing partner for many linear activities, including assembly, packaging, handling, and logistics. Circularity scenarios that aim to limit resource use or servitisation will therefore create significant challenges for WISEs. 
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 3.4.2 Challenges and opportunities Reskilling and upskilling 

 A shift from a linear towards a CE induces a shift in required skills sets (Burger et al., 2019; Straub et al., 2023). While most interview respondents mention that technical skills required for CE activities are very activity specific, they acknowledge that WISEs have a comparative advantage to perform CE-related jobs. WISEs are renowned for their capability to translate complex tasks into easy tasks [2, 5-6, 9, 11-12, 19-20] and are known to work on processes that are too complex to robotize [3, 19]. Moreover, WISEs have a competitive advantage over low wage countries because of their flexibility to perform a variety of small-scale tasks [14], which has been acknowledged earlier by circular startups (Van Opstal & Borms, 2024). Finally, WISEs are sought after because of their ability to perform repetitive work [1] and the unravelling technical skills of their co-workers [3, 5-6, 14, 20], confirming earlier results of (Willeghems & Bachus, 2018a).   
 While the essence of these skills is already available in most WISEs, a shift to CE-related activities sheds light on some specific challenges. Some interview respondents point at the need for skills to deal with safety aspects that are linked to waste management, disassembly, and reverse logistics (e.g., hazardous or toxic waste streams, sharp objects, or mould formation) [10, 14, 20]. Other interview respondents mention the necessity of strong physical capabilities to deal with dismantling and demolishing activities [12, 14-15]. While this may be challenging for many target group workers, this provides an opportunity for those workers who are active in green area management – an activity that attracts target group workers with strong physical competences, but with a lack of work during winter. CE-related activities may therefore bring more variety and less technical unemployment for these target groups. Other activities may be less technically demanding but challenging on soft skills, including attitude development, communication skills, and social skills, the latter most specifically for the further development of reuse shops [1-2, 4-5, 9, 12, 16]. As pointed out by one respondent: “Conflict 
management, stress management, and aggression training to deal with vulnerable client 
groups are increasingly important for employees in reuse shops” [16]. 
 Most respondents point at the importance of a well-trained supporting staff with a sufficient technical and technological background [2, 4, 8-9, 13, 17] and the ability to translate complex tasks into a feasible work organisation for target groups. Specific challenges that follow from a CE shift are acquiring knowledge on organising repair and refurbishment for different brands or machines, taking into account quality assessments, and technical standards at resource, component, and product levels [10]. This requires skills development, both for target groups [3-5, 10, 17]and their supporting staff [5-6, 8-10, 17]. An important challenge is therefore finding trainers to train supporting 
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staff and target groups for these tasks [13]. Interview respondents also mention the need for supporting capital goods, such as co-bots to dismantle goods in a safe way, or light guiding systems and augmented reality to perform complex tasks [2, 5, 8, 17, 20]. 
 As stated by one respondent: “Many CE-related tasks for WISEs have been focused on 
recycling with little added value. Many of these tasks will ultimately be done by machines, 
so WISEs must innovate and embrace e.g., artificial intelligence to perform smarter tasks 
with high added value” [19]. Therefore, while WISEs have operational organisational capabilities to innovate with a focus on empowering target groups, WISEs are urged to invest in higher-order organisational capabilities to maintain a sustainable competitive advantage [5, 9, 13, 17, 19]. WISEs are therefore challenged to attract and develop skills and capabilities such as intrapreneurship [14, 18-20], circular value-chain management [13, 20], and matchmaking of resource and material streams [18]. A shift towards a CE also requires skills to organise reverse logistics [14] and strategic spatial planning capabilities that balances the operational costs and carbon footprint of transportation, the minimal and optimal scale to process resources and materials, and the degree of fluctuations of these streams in CE-related activities [14, 20].  Labour market policy 

 An important challenge is that both target groups and supporting staff are hard to find in a tight labour market [1-3, 7, 9-13]. In general, diminishing marginal productivities are expected when activating the lowest segments of the labour market [2-3, 12, 19] or those who are sought after by policymakers to activate, such as long-term ill [11], which has been partially documented by (Vandekerkhove et al., 2021). Expanding the scope of WISEs towards refugees [2, 8, 10-11, 14] incurs many specific challenges such as the absence of a contact language at work or a severe mismatch of competences because a poor recognition of foreign diplomas [2, 7]. Refugees, however, have a distance to the labour market from a very different nature, which may cause new opportunities and allow WISEs to enter new and CE-related market niches. Likewise, the introduction of individual work integration support in Flanders is seen by many interview respondents as an opportunity to attract a broader range of target groups with a bigger variety in skill sets. Since this employment measure is accessible for regular companies, some WISEs fear that their own set of activities is insufficiently varied for target group employment in a CE [8, 12, 14, 17]. For example, WISEs have little to no experience in the service sector, while the CE is expected to create jobs in this area, as confirmed by our results in 4.1.  
 A shift towards a CE is also challenging for the regional employment agencies, who are responsible for the accreditation and referral of unemployed target groups towards WISEs. No less than 18 out of 20 interview respondents mention this as a major 
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 challenge. Half of them even call for a prioritization to resolve the current bottlenecks of the current referral system to enable WISEs to shift to CE activities. Some respondents also urge employment services to invest in specific training possibilities for CE-related jobs [4, 11, 19-20].  
 A specific challenge is the quota system WISEs face when attracting workers. The Flemish government currently links an expansion of these quota to climate jobs and CE activities, but target groups that are currently referred to WISEs are sometimes considered insufficiently able to perform these tasks [17]. An important bottleneck for policymakers to increase or abandon quota, is the mere fact that the costs of this measure (such as wage subsidies for target groups) are mainly borne by the regions, while most benefits (such as avoided social security allowances and extra tax income) accrue to the federal level [3, 6-7, 13]. This generates a split incentive problem between levels of competence in a federal state, leading to a suboptimal investment rate from a socio-economic cost-benefit perspective (Cantillon et al., 2019; Crucke & Decramer, 2016; De Smedt et al., 2021).  3.4.3 Boundary conditions for a sustainable growth path 

 While the CE is often believed to bring many opportunities for WISEs, previous sections show this cannot be taken for granted. Therefore, we identify boundary conditions for a sustainable growth path.  Social aspects 

 CE-related jobs do not automatically result in improved social outcomes for those involved. Job quality is the most salient boundary condition to safeguard during a shift towards circularity, according to many interview respondents [4-6, 8-10, 20]. The OECD approaches job quality as multi-dimensional and defines it in terms of earnings quality, labour market security, and quality of the working environment (Cazes et al., 2015). In Flanders, interprofessional social partners publish the Flemish Workability Monitor on a yearly basis, which is based on four dimensions: stress, motivation, learning possibilities, and the work-life balance (Stichting Innovatie & Arbeid, 2023). We use both frameworks to discuss our results. 
 Earnings quality is an important boundary condition to ensure sufficient labour supply of vulnerable workers and supporting staff [10, 14-15, 19-20]. Wages in WISEs are considered very low, which may cause unemployment traps and inactivity traps for vulnerable workers [11-12], and which makes supporting staff in WISEs a bottleneck profession [1, 12], as documented recently in (Lenaerts et al., 2024). Meanwhile, WISEs have the reputation to provide high labour market security for their co-workers. A shift towards 
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CE-related activities, however, may bring more fluctuations in the amount of work throughout the year, (e.g., as a result from irregular waste and reverse logistics streams), which may lead to temporary unemployment or a higher demand for flexibility between jobs within WISEs [1]. New activities also tend to start with short-term projects, lacking contractual certainties [1, 13]. Some interview respondents also underline the importance of social dialogue during a transition, both at the company level as at the sectoral level [1, 4-5, 10]. However, because the CE has impacts over many industries, social dialogue is not always easy to organise [4, 10].  
 Concerning the quality of the working environment within WISEs, most respondents underline the ability of WISEs to adapt work processes tailored towards target group employment, reducing both physical and mental stress for vulnerable workers. Often, this results in very repetitive work, which is an aspect that is criticized by some interview respondents: “Research shows abundantly that repetitive work is not good for 
the wellbeing of workers. WISEs tend to say their workers need and even like these jobs, 
but there is no scientific empirical evidence on how target groups workers perceive this.” [8]. Therefore, interview respondents recommend safeguarding flexibility for job rotation [11-13]. As stated before, this requires good supporting staff [1-2, 5, 8, 11] and supporting capital goods [2, 5-6, 9, 12], especially when a shift towards new activities takes place. Additionally, interview respondents point at the importance of ergonomics [1-2, 5, 12, 15], and safeguarding workloads and expectations from new clients [2, 4-5] when entering CE-related market segments. One interview respondent also refers to the risk of moral stress among supporting staff if WISEs would lose their focus on their core mission (the employment of vulnerable groups) because of a transition to new activities [1]. 
 As shown in Section 4.2, a shift towards CE activities will provide plenty of learning possibilities for co-workers at all levels within WISEs. Learning possibilities is the aspect of workable jobs that is most referred to by interview respondents [4-6, 11, 13, 15]. One interview respondent takes a particularly broad perspective when looking at learning: “Participative governance mechanisms are important learning experiences for 
vulnerable workers. If you have never learned to voice your opinion in a team meeting, it 
is difficult to vote in elections as a citizen. [13]. The same respondent adds the need for social cohesion and exchange among colleagues to co-develop capabilities of vulnerable groups as workers and citizens. Another respondent adds to this stating that “investing 
in innovation capabilities does not only enhance the resilience of a company, but also of its 
co-workers” [15]. 
 Remarkably, not a single interview respondent mentions the aspect of work-life balance when discussing social sustainability and job quality during a CE-shift of WISEs. Nevertheless, WISEs share some features that impact the work-life balance. Firstly, 
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 there is overall a good spatial distribution of WISEs within Belgium, allowing vulnerable workers to find a job at a reasonable distance. CE-related activities will probably enhance this feature since it provides opportunities within locally embedded value chains [1, 2, 10, 19]. Secondly, the concern of unemployment and inactivity traps that has been raised by [11], is often at the core of finding a financially and organisationally feasible work-life balance. Finally, some interview respondents stress the contribution of a shift towards CE-activities to create meaningful jobs for vulnerable workers. This may add to a positive identity of target groups, such as a sense of belonging, while stimulating positive behavioural spillover effects towards workers and their families (e.g., increased attention for sorting, recycling, reuse, repair, etc.) [15, 18], and showcasing the feasibility of an inclusive and circular society [4, 11, 13, 18, 20].  
 An important overarching boundary condition remains that CE-related jobs are safe and dignifying [5, 14, 19] and that attention is being paid to quality systems and audits on working conditions [2, 5, 14, 19-20]. Interview respondents provide multiple examples of opportunities for collaboration with waste management companies they turned down because of a lack of safety and hygienic standards [14, 19-20]. As quoted by [20]: “Working 
with waste does not imply our workers should be considered as society's waste bin”. Another respondent puts it as follows: “For food products, we take it for granted that 
quality standards are high. Likewise, we should implement and safeguard job quality 
standards when we screen the clients we want to collaborate with.” [14] Ecological aspects 

 The ecological impact of a CE-related shift of WISEs is sometimes cheered on because of their local embeddedness and potential for reshoring economic activities, resulting in a reduction of carbon footprints of value chains [1]. Unfortunately, a shift of WISEs towards CE-related activities does not necessarily imply superior ecological outcomes. Firstly, CE activities may cause rebound effects, for example when products created by WISEs are additional, and not substitutes to the "linear alternative" (Zink & Geyer, 2017). Secondly, as in many other companies, some WISEs perform CE-related activities with good intentions, not knowing that they cause an unintended deterioration of the functionality of material flows and components, or an unintended carbon footprint increase, because of many local transportation movements at a suboptimal scale. The former is sometimes the case in small-scale upcycling projects that involve mixing and shredding plastics waste streams into new products that are not recyclable anymore. While these products may have a nice sustainability narrative, they often do not meet an actual customer need [15, 20]. Therefore, a sustainable growth path of WISEs towards a CE should prevent transforming waste into rubbish. 
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Quite often, WISEs feel the need to develop their own product, and the shift towards a CE provides a new momentum to stimulate innovation with a focus on new product development [17-18, 20]. However, this requires an investment in innovation capabilities, including an awareness to involve the right expertise on material flows [9, 19-20]. Awareness building here is important, as many interviewees admit they were not aware that not every CE-related intervention would cause positive environmental effects. External expertise is sought after for auditing and impact measurement [11, 14, 18, 20]. Interview respondents expect sector federations of WISEs to validate and share good practices [9] or establish a point of contact to attract expertise on material flows [18, 20]. 
 Apart from connecting to external CE-related skills, interview respondents highlight the importance of developing dynamic organisational capabilities such as learning to build CBMs and sustainable value propositions [14, 18], participating in and co-developing circular value chains [6, 20], and learning how to perform business experiments [13, 19]. Some interview respondents remain sceptical about the relative strategic attention the environmental aspect will receive within WISEs, as they are used to putting social aspects first, followed by profitability to sustain business operations [19-20]. 
 Most interview respondents state that this challenge is not different for other companies [1-2, 5-6, 9, 17, 19-20]., as documented earlier by (Dong et al., 2018). This underlines the importance for WISEs to connect to existing innovation policy initiatives that support the shift towards a CE [9, 20]. Interview respondents ask for information sessions and awareness campaigns, organised by the government [6-7, 10, 20], as well as CBM developing toolkits [11, 18] and a knowledge database [14]. Importantly, there is hardly any reference from interview respondents to existing organisations such as Circular Flanders (funded by the Flemish government to stimulate the circular transition), and the social-circularity hubs (funded by the European Social Fund to stimulate the collaboration between WISEs and the manufacturing industry towards circularity). Other policy recommendations from interview respondents include establishing a proper environmental assessment when evaluating public procurement or innovation subsidies [3, 5, 9, 18, 20], monetary valuation of positive environmental impacts in public procurement [2, 13], and other policies that create a demand pull for CE-related activities, such as lower VAT tariffs and mandatory regulations [12]. Economic aspects 

 As WISEs are often integrated in linear value chains [13-14], they should reconsider their business models to remain future-proof [9, 13-14, 18]. However, this does not necessarily imply that CE-related activities are sufficiently rewarding from a financial perspective. Although the mission of WISEs is primarily driven by societal purposes, financial profitability remains a boundary condition on order to perform CE-related task in a 
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 sustainable way. As stated previously, many of these aspects can only happen when there are sufficient financial means to invest in skills and organisational capabilities.  
 The most important remark of interview responds is the importance of a sound and self-supporting CBM. Many respondents point out the importance of the ability of WISEs to move into circularity without having to ask for more public funding [3, 6, 9, 11, 15, 20]. As quoted by [14]: “Except for the first steps on the learning curve, we should not 
expect the government to subsidize CE-related activities in a structural way.” Therefore, support to build CBM business plans is requested [10]. One respondent stresses the importance to validate the environmental results of a CBM first before looking at (financial) value capturing [8]. Another respondent points at the importance of a sound cost accounting system, to identify and measure the financial viability of CBMs and CE-related activities.  
 Many interview respondents underline the importance of developing partnerships [2-3, 9, 13, 17, 19-20] and the ability to construct collective value propositions [20]. The latter has been identified earlier as an important value proposition of WISEs by circular startups (Van Opstal & Borms, 2024). Some respondents point at the need for an increased and structural collaboration between WISEs [5, 13, 17, 20], and strong partnerships with municipalities [2], social organisations [10-11, 13], and impact investors [9-10, 13]. Moreover, scaling and replication strategies are important to define the minimal and optimal scale of CE-related projects and tasks in the short and long term [1, 14, 20]. Another important aspect is the level of uncertainty with respect to required job modifications [5, 14] and the duration of contracts with clients [5]. Aspects of scale and uncertainty are by no means new for WISEs, but in the context of a CE these are more complex than business as usual since it requires a more intense value chain collaboration and is embedded in a much more immature ecosystem than tasks in a linear value chain.  
 Another important boundary condition for economic sustainability is the investment in human capital [1, 5, 20]. It includes a broader investment in innovation capabilities [5, 20], investing in knowledge transfers within and beyond organisational limits [18]), and a narrative shift: “from a dependent subsidized sector to a resilient innovative one” [20]. Building innovation capabilities also requires room for experimentation and learning from practice [9, 13, 17-18, 20], to showcase from practice that new business models are financially viable, as well as supporting an intrapreneurial stance towards developing new solutions for novel and shifting societal needs (as reuse shops once did) [6]. Investing in human capital also accounts for its surrounding entrepreneurial ecosystem, including banks, accountants [9], but also reversely to teach business developers and financial professionals within WISEs how financiers evaluate their business models [9]. Finally, the need for partnerships, innovation capabilities and human capital investments also invites WISEs to revisit their corporate governance and attract board 
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members with the right networks and skills [11, 17], while safeguarding organisational goals to prevent mission drift [1, 5, 7, 11, 16]. 
 While there is a strong consensus on the need for subsidies as foreseen in the current support mechanisms, opinions on the role of the government in this circular transition differ among interview respondents. For example, some respondents ask for a monetary valuation of the positive environmental externalities CE activities may generate, e.g., within public procurement [2, 8]. Respondents likewise point at the importance of generic policy measures to support a circular transition, such as a lower VAT rate for CE related activities [12], or measures that require producers to incorporate externalities such as the recycling cost into their product prices [14]. CE-related project subsidies may create a momentum to invest in innovation [19], but sometimes project calls are considered too small to be impactful or even viable [2]. As stated by [2]: “increasingly, we 
face the ethical dilemma whether we can ask co-workers to face the burden to engage in 
projects that are financially not viable”. Project calls should also aim at building collaborations along value chains and between WISEs [9]. Meanwhile, current bottlenecks that prevent WISEs to participate in these project calls should be reconsidered, such as bureaucratic and administrative barriers (which are particularly a deadweight loss in small projects), or the European de minimis regulation that prevents project calls of a larger scale [2, 19]. This does not preclude to maintain a critical stance to evaluate the entirety of public funds directed towards WISEs to prevent over-subsidizing and creating unfair competition with other companies [3, 11].  3.5 Discussion 3.5.1 Theoretical contributions 

 To date, the number of contributions investigating what a "Circular Society" might look like have been limited. This research specifically investigated the role of Work Integration Social Enterprises (WISEs) in the CE, organisations specifically established to organise economic activities for more vulnerable workers, with a distance to the labour market.  
 Our results provide an empirically based contribution to recent conceptual work on the social impacts of the CE. It provides a nuanced answer to the question of Clube (2022) on who would benefit from CE-related jobs. When comparing our results with a research agenda on the social dimension of the CE (Valencia, Bocken, et al., 2023), we find that WISEs may enhance several social outcomes of a CE. Concerning quality of life, CE-related activities may spur education, training, and skills development opportunities for vulnerable groups, with potential spillover effects to their direct environment. Regarding social cohesion, CE-related activities may create meaningful jobs, increasing 
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 the sense of belonging to the broader community and encouraging the contribution of target groups towards the community. With respect to equity, the integration of CE activities within WISEs may showcase the viability of an inclusive CE. Regarding diversity and inclusion, WISEs may contribute strongly to illustrate that diversity within a CE is also about some ‘eclipsed’ dimensions that may put people in vulnerable positions, such as working disabilities or psychosocial problems. On the other hand, social dimensions such as democratic participation of and governance by these target groups should not be overestimated in the day-to-day reality WISEs operate in. From the perspective of a CS, these social impacts mostly refer to ‘CE+’ approaches, supplementing current CE strategies with social policy measures (Jaeger-Erben et al., 2021). Nevertheless, we acknowledge that democratic participation plays a bigger role in other types of WISEs in other regions (Defourny & Nyssens, 2017). 
 This work also sheds a light on the organisational and entrepreneurial challenges a shift towards CE-related activities may bring. For social enterprises, this is a poorly explored topic, as pointed out by (Suchek et al., 2022). This invites us to revisit the propositions stated by (Ziegler, Bauwens, et al., 2023) on the role of the social economy to embed circularity. First, Ziegler et al. (2023) state that WISEs are better protected from the value capture exhibited by capital enterprises as well as enabled to cooperate with other actors. While we find a strong support among interview respondents of a (social) mission-oriented focus among WISEs, we do not find evidence they are better at cooperating with other actors. Second, no evidence is found for the proposition that WISEs deliver CE activities through democratic deliberation and decision-making processes that promote CE along with a better recognition of the struggle of various social and cultural groups. A notable exception may be social enterprise reuse shops, that combine social employment with a CE offer that is accessible for vulnerable households (Pestoff & Hulga rd, 2016; RREUSE, 2021). Moreover, no evidence has been found that WISEs contribute to sufficiency-oriented economies and a transformational CS, as predicted by (Villalba-Eguiluz et al., 2023a) and conceptualized by (Calisto Friant et al., 2021).  
 Thirdly, we find strong evidence on the Ziegler et al. (2023) proposition that WISEs choose their technologies based on the values of their users, being mostly supporting technologies for workers with a distance to the labour market. This partially answers the question of (Clube, 2022) on the impact of technology on CE employment, but does not liberate us from keeping a critical stance on the potential adverse impacts of technological developments on job opportunities for people with a distance to the labour market, including the risk of a potential commodification of labour in WISEs as such (Calisto Friant et al., 2023). This critique has been coined likewise by (Siderius & Zink, 2023) when discussing the role of value and markets in a CE and actually holds for the entire labour market.  
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 Finally, the proposition of Ziegler et al. (2023) that WISEs promote CE activities with a focus on the regional economy and regional circular value chains has been widely confirmed in our research. This is also in line with comparative advantage theory, predicting that locally embedded economic activities support factor rewards for less abundant production factors (for Belgium, low-skilled workers) and economic activities that apply these production factors intensively (Leamer, 1995; So lvell, 2015). Moreover, many CE activities, such as repair and refurbishment, are only viable if they can be organised at a sufficiently local or regional level (Arsova et al., 2022). Our results confirm that WISEs may have a competitive advantage to perform this role, confirming earlier results of (Lekan et al., 2021). Nevertheless, our results show that Ziegler et al. (2023) correctly have reasons to remain sceptical about the potential of WISEs as a transformative force as their current business models are indeed integrated into an overall linear economy, as shown by our CGE results. Likewise, we find evidence of a growth potential within CE-related activities combined with a risk of mission drift. 3.5.2 Practical implications 

 An implication for management is that our research underlines the need to measure, validate, and communicate impacts in order to substantiate the sustainability of their business model. While earlier scholarly attempts have been made to measure several societal impacts of WISEs (Crucke & Decramer, 2016), the European Commission recently adopted a mandatory regulation for all types of companies to report environmental, social, and governance impacts (ESG) (European Commission, 2022). As there is no standardized social economy reporting (Novkovic, 2022), WISEs will be challenged to show that they generate positive impacts on ESG aspects as well. Well-developed standards and measurement techniques may as well guide WISEs to select environmentally impactful CE-activities. Conversely, a sound ESG framework could help WISEs to strengthen their value proposition towards clients, and to audit job quality standards of their clients as well. It will likewise support them to design and communicate compelling sustainable value propositions, providing strong arguments for the social, environmental, and economic value they create, deliver, and capture (Bocken, 2021). Given their mixed funding by governments and private sector clients, this is a prerequisite for WISEs to remain future proof. This implication also holds for WISEs in other regions or WISEs that are active other market segments, serving customers or governments. 
 Our results also suggest that management of WISEs should invest in CE enabling organisational capabilities to strengthen the competitive advantage target group employment may generate to perform core CE jobs. Such an investment is not only relevant for WISEs, but also for their wider entrepreneurial ecosystem, including 
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 clients, suppliers, sectoral federations, trade unions, employment agencies, and financial partners. In particular, this includes collaboration capabilities (Baah et al., 2023; Burger et al., 2019; Johnson, 2022), innovation capabilities (Straub et al., 2023), and dynamic capabilities (Bocken & Konietzko, 2022; Khan et al., 2020). Doing so would enable WISEs to reconsider the way they create, deliver, and capture value within the circular supply chains and business models they are embedded in (Lu deke-Freund et al., 2019; Velter et al., 2020). Examples include the development of partnerships with intermunicipal organisations and waste management companies (value creation), screening industries that can expect huge challenges with upcoming waste streams or strict regulations on repairability (value delivery) or creating joint facilities to share production means and capture joint positive externalities (value capture). Therefore, we recommend WISEs to connect to innovation policy measures while collaborating with their clients and suppliers on joint value propositions, instead of merely focusing on compartmentalized support and project calls organised by the policy domain under which they fall. Likewise, we recommend them to join activities of entrepreneurial ecosystems aimed at supporting the development circular value propositions and take a proactive stance accordingly, as illustrated by multiple cases that experimented in the social-circularity hubs in Flanders that have been developed recently for this reason (see https://www.circulairwerkt.be/en/hubs).  
 Given the decline of the manufacturing industry and the increase of the service sector in most industrialised countries, policy makers are likewise challenged to invest in skills and organisational capabilities that enhance future-oriented competitive advantages. While current research often focuses on high-level jobs (e.g., (Straub et al., 2023) who have built a taxonomy based on LinkedIn profiles), labour market policies should support the joint development of core and enabling CE jobs that are mutually reinforcing. Our quantitative results may show limited net effects of CE supporting strategies for the general labour market, but our qualitative results highlight important shifts in the capabilities required within the industries confronted with this transition. Moreover, our results also show how a CE transition may also lead to net job losses in multiple industries. As pointed out recently, concerns about these job losses can hinder sustainability transformations unless policymakers strengthen their efforts towards implementing job reskilling programs (Hekkert, 2024). Likewise, we recommend investing in test capacity for new and transition-oriented jobs, to learn how people adapt future-oriented skills, and learn from new types of collaborations while including vulnerable groups on the labour market that may contribute to enhance comparative advantages of the economy. While these comparative advantages are relatively similar for most industrialised countries, the existence of specific factors, such as legacy industrial networks or specific primary resources, may differ and create different opportunities for WISEs in other countries. 
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Regarding regulations for the social economy, our results suggest that innovation support and subsidies are most appropriate to support switch costs and learning curves towards the development of circular value chains where WISEs play a role in. This may resolve past path dependencies and prevent WISEs to remain locked-in in linear value chains (Ziegler, Bauwens, et al., 2023). Both our quantitative and qualitative research results underline the importance of earmarking this support towards CE-related activities, as well as earmarking a growth of quota towards CE-related activities. To reach a sustainable and sustained support for increasing of abandoning the quota system, the current split-incentive problem between the regions (that bear the costs of a growth of WISEs) and the federal state (that benefits from a growth of WISEs) should be addressed.  
 Likewise, as WISEs are strongly embedded within industrialised economies, supporting their organisational capabilities towards a circular transition should be envisioned and organised from an integrated approach. Policymakers are therefore recommended to communicate the existence of supportive initiatives, such as Circular Flanders, and the social-circularity hubs, across the departmental borders of their competence. For other regions, we suggest both policymakers and social entrepreneurs to critically assess path dependencies, switch costs, and split incentives when performing an ex-ante analysis on the policy measures to be taken. As this may depend heavily on the embeddedness of WISEs in their economies, as well as in the institutional design of labour market policies and other policies supporting WISEs, specific recommendations to support this transition may differ accordingly. 3.5.3 Limitations and recommendations for further research 

 A first limitation of this research is its geographical scope. As Belgium has a long tradition of WISEs and other social economy institutions, many relevant lessons can be drawn from this region. Nevertheless, future research should revisit the consequences, challenges, and opportunities for WISEs in other countries, as their economic, cultural, and regulatory embedding may differ. 
 A second limitation is that the scope of this paper focuses on accredited WISEs in Belgium, including sheltered and social workshops. The Belgian social economy landscape, however, also includes other, more hybrid structures for the employment of target groups, including the recently implemented framework on individual work integration support in Flanders, and accreditations for “entreprises d’insertion” in the Walloon region. Further research should therefore investigate the crossroads between CE-strategies and more hybrid concepts of work integration, including models with non-monetary exchange (Lekan et al., 2021), informal structures (Clube & Tennant, 
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 2023), and partnerships between WISEs and other business organisations (de Bell et al., 2023).  
 Thirdly, methodological shortcomings include the use of expert interviews and CGE modelling. Our sample did not include the perspective of the workers themselves (only partially mitigated by including trade union perspectives), which could be addressed by further research. Regarding the CGE modelling, more explicit modelling strategies could have been developed, as discussed at the end of Appendix 3.1. Albeit making use of micro-economic principles to model the agents’ behaviour, CGE models are noy able to grasp micro-economic considerations that reflect the large heterogeneity of entrepreneurial preferences that go beyond profit maximization.  
 Likewise, more research is needed to measure and compare environmental, social, and governance (ESG) outcomes of WISEs and other companies. At the micro-level, this would enrich and empirically validate a strand of literature that discusses comparative institutional advantages of legal forms (Persson & Hinton, 2023; Staicu, 2021), enabling a critical evaluation of suitable organisational forms, an evaluation of potential mission drift (Costanza, 2023; Siegner et al., 2018), or even stimulating WISEs to become the best version of themselves. At the macro-level we recommend monitoring social entrepreneurship from a more integrated perspective, capturing the social and redistributive implications of a CE shift (Bouchard & Chaves, 2022a) and its contribution to a CS (Calisto Friant et al., 2023; Jaeger-Erben et al., 2021).  3.6 Conclusion 

 A shift towards the CE is often believed to create training and working opportunities for people with a distance to the labour market. Our results show that this cannot be taken for granted. WISEs are shown to be strongly embedded in our current linear economies. While they may develop comparative advantages to perform core CE jobs, WISEs and policymakers are challenged to invest in skills development of target group workers and supporting staff. Our results underline the importance of building organisational capabilities to capture this opportunity. This shift, however, is not a sufficient condition to ensure a sustainable growth path. 
 Ensuring job quality and other social sustainability conditions of a CE-transition of WISEs includes aspects of stress, work-life balances, safe and dignifying work, learning possibilities, safe labour market conditions, and decent earnings. These conditions can only be met if WISEs are either able to attract more public funding or engage in high value-added activities. The latter is only possible of WISEs can further develop a strong competitive advantage in regionally embedded value chains. Social sustainability thus goes hand in hand with economic sustainability, requiring investments in CE-specific 
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skills and organisational capabilities. Important aspects of the latter are the ability to co-develop joint value propositions and circular value chains that allow for scaling, replicating, and investments under uncertainty. In order to safeguard environmental sustainability, WISEs have to attract specific knowledge and develop innovation and collaboration capabilities.  
 This work provides an empirical contribution to recent research agenda’s (Valencia, Bocken, et al., 2023) and conceptual work (Ziegler, Bauwens, et al., 2023), and provides a partial answer to the critical perspective of Clube (2022) whether job creation by the CE can be seen as an authentic, meaningful, and legitimate social benefit of the CE transition. Nevertheless, more research is needed to assess this from the perspective of vulnerable workers as well. Likewise, more empirical research is needed on the implications of the employment of vulnerable groups in a CS, including aspects of social and environmental justice, such as redistributive effects between workers within and between regions, and care economics, including the position of parents and siblings of vulnerable workers. Finally, we invite other scholars to deepen our knowledge on the development of joint value propositions between WISEs and their B2B clients in the context of a CE and identify further boundary conditions to translate this practice into a comparative advantage at the regional level. 
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4. Unlocking the social circular economy: value propositions and organisational design of social circular hubs 

 
 

Based on:  
 

Van Opstal, W., Bocken, N. & Brusselaers, J. (2025), Unlocking the social circular economy: 
value propositions and organisational design of social circular hubs. Business Strategy and 
the Environment. https://doi.org/10.1002/bse.70138  [Paper IV] 

 

 Abstract 

 A circular economy can only succeed through a circular society, ensuring equitable access to circular innovations for all social groups. Work Integration Social Enterprises (WISEs) foster inclusive labour markets by supporting disadvantaged individuals, yet their potential within the circular economy, particularly in business-to-business contexts, remains underexplored. In Flanders, the government launched social circular hubs to bridge this gap. Circular hubs are catalysts for circular transitions, connecting governments, knowledge institutions, businesses, and civil society to co-create circular economy initiatives. Their relevance, value propositions, and design requirements remain poorly understood. We investigate these, using a mixed-methods approach, combining survey data from circular enterprises in Flanders with interviews across European circular hubs. Findings highlight the potential of WISEs to offer flexibility and proximity, while emphasising the need for ecosystem value propositions and sustainable governance. This study advances understanding of how to integrate social goals within circular ecosystems, contributing to a just circular transition. 
 Keywords: circular economy; circular hubs; work integration social enterprises; social economy; circular business models; just transition 
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 4.1 Introduction 

 A circular economy (CE) cannot succeed without a circular society, requiring the inclusion of all social groups to participate meaningfully in the transition (Calisto Friant et al., 2023; Jaeger-Erben et al., 2021). This involves ensuring access to the benefits of a circular transition from both consumption and production perspectives. Otherwise, a circular transition risks reinforcing existing inequalities and undermining its legitimacy and effectiveness (ETC CE, 2025a). Social inclusion is therefore not a peripheral concern but a precondition for a genuinely systemic shift towards a just circular transition, which also involves access to meaningful and sustainable work (Clube, 2022; OECD, 2020).  
 Work Integration Social Enterprises (WISEs) are social enterprises that aim to support unemployed individuals at risk of permanent labour market exclusion by facilitating their reintegration into work and society through productive activities (Vidal, 2005). WISE are increasingly considered as a strategic partner to accelerate the transition towards a circular and inclusive economy (OECD & European Commission, 2022). However, despite their importance, WISEs often remain embedded in linear economic activities, and businesses may not always look in the direction of WISEs when considering circular strategies (Van Opstal, Borms, et al., 2024). The interaction between WISEs and other businesses within a circular transition is worthwhile to study, given the ambition of the European Union to achieve a 78% employment rate and reduce poverty risks for 15 million individuals by 2030, as outlined in the European Pillar of Social Rights Action Plan (EC, 2021b). Aligning with sustainable development goal (SDG) 8 on decent work and economic growth, the integration of WISEs into the CE represents an opportunity for economic growth and a fair transition (United Nations, 2020). There is growing scholarly attention to what the CE can mean for WISEs and conversely (Van Opstal, Borms, et al., 2024; Ziegler, Bauwens, et al., 2023). The focus is primarily on business-to-consumer (B2C) and business-to-government (B2G) markets and is based on the perspective of the WISEs themselves. Given the significant scale of their B2B activities, it is therefore important to understand what WISEs can contribute to other businesses, particularly in the context of a circular transition. 
 Therefore, the Flemish government supported the creation of 12 social circular hubs in 2021, to bridge this gap by fostering collaboration between WISEs and businesses towards a circular transition. These hubs are created to stimulate social and circular entrepreneurship at the local level (Coen & Dewickere, 2023). This concept is novel and has not yet been the subject of scholarly investigation. To contextualise their emergence, it is important to situate them within the broader concept of circular hubs. Circular hubs serve as catalysts for the CE by connecting key stakeholders and translating circular ambitions into concrete initiatives. They exist at city, regional, national, and 
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international levels, bringing together frontrunners from government, knowledge institutions, businesses, and civil society (ECESP, 2023). They serve as facilitators and orchestrators within circular ecosystems, designed to connect companies and facilitate meaningful progress towards a circular transition (Hansen & Schmitt, 2021).  
 To the best of our knowledge, the social circular hubs in Flanders are the only circular hubs that explicitly focus on the employment of vulnerable groups. It is crucial for these hubs to understand the needs of the companies they envision to support to develop compelling ecosystem value propositions. Research on circular hubs in general, however, remains limited. Exceptions are studies on activities, tools, and ethical aspects of circular hubs (Garrido & Nunes, 2023; Mogos et al., 2021). Nonetheless, there is a lack of knowledge on the governance frameworks and business models of these circular hubs themselves. To ensure the long-term viability of these hubs beyond temporary project horizons, it is important to identify the boundary conditions that enable their sustained and effective operation.  
 In this paper, we address these gaps, addressing three research questions (RQ):  
 

- RQ1 – what are the assets and disqualifiers of WISEs for companies that seek to implement circular strategies? 

- RQ2 – what are relevant value propositions for social circular hubs, addressing needs of companies willing to progress towards a social circular economy?  
- RQ3 – what can we learn from circular hubs in general to define organisational design conditions to develop and govern sustainable social circular hubs? 

 These research questions allow us to progress from identifying the opportunities and needs of WISEs and businesses (RQ1 and RQ2) to identifying solutions for the effective design and governance of social circular hubs (RQ3). To address them, we employ a mixed-methods design that integrates quantitative and qualitative data sources. We draw on original survey data collected from 115 circular enterprises in Flanders (Belgium), capturing company characteristics, experiences with WISEs, perceived barriers and enablers for circularity, and support needs. This is complemented by 14 semi-structured interviews with 16 executives from circular hubs and federations across Europe, aimed at identifying governance practices, value propositions, and organisational models. The survey allows us to capture generalisable patterns among frontrunner firms, while the interviews deepen our understanding of institutional and design-related dynamics across diverse national contexts. Together, these methods allow us to bridge the gap between what circular hubs should deliver and how they can be organisationally and institutionally sustained.  
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 This work addresses a blind spot in current CE research: while the role of WISEs in B2C or public service contexts is increasingly acknowledged, their potential as strategic partners in business-to-business circular ecosystems remains underexplored. Equally, while the concept of circular hubs is gaining momentum, little is known about their value propositions, governance models, and design choices, especially in relation to social inclusion. Therefore, this work is relevant for circular hubs in general and for social circular hubs in particular. Flanders (Belgium) serves as a relevant context due to its advanced CE policy landscape (Claudio-Quiroga & Poza, 2024; D’Adamo, Favari, et al., 2024), dense network of WISEs, and the creation of 12 social circular hubs that explicitly aim to integrate disadvantaged groups into the circular transition (Coen & Dewickere, 2023). However, we do not treat Flanders as a representative case in itself. Rather, we use it as a starting point to explore more general design and governance challenges of circular hubs. By incorporating interview data from circular hubs across Europe, we aim to situate the Flemish experience within a broader context and enhance the international relevance of our findings. This approach allows us to derive insights applicable to other industrialised regions seeking to embed social goals in their CE ecosystems. 
 This paper is structured as follows: first, we provide background information on WISEs within the context of the CE, the concept of (social) circular hubs, and the identified research gap. Next, we outline our methods and materials. In Section 4.4, we present our findings, organised around the research questions. Section 4.5 discusses key trade-offs, practical implications, and the limitations of this study. Finally, Section 4.6 offers concluding remarks. 4.2 Background 4.2.1 The social and the circular economy 

 While the CE has traditionally focused on material efficiency, resource conservation, and environmental innovation, growing attention is being paid to its social dimensions. These include both direct impacts, such as employment creation, skills development, and health outcomes, and more systemic aspects including equity, stakeholder agency, inclusion, and governance (Purvis, Calzolari, et al., 2023; Scarpellini, 2022; Valencia, Bocken, et al., 2023). According to the Social Life Cycle Assessment (S-LCA) methodology, social impacts can be evaluated across key stakeholder groups including workers, local communities, consumers, value chain actors, and society at large (UNEP, 2020). Yet these impacts are not uniformly positive. An assessment of 40 CE-related social impacts revealed a nearly equal split between positive and negative effects, ranging from job creation and improved quality of life to social isolation, gender 
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inequality, and political risks (Luthin et al., 2023). These trade-offs highlight the need to integrate social dimensions into circular strategies and business models.  
 The social economy is a movement that seeks to embed social goals into economic practice. It comprises a diverse set of organisations, including associations, cooperatives, mutuals, foundations, and social enterprises, whose activities are driven by solidarity, the primacy of people over capital, and democratic and participatory governance (OECD & European Commission, 2022). While the terminology and legal recognition of the social economy vary across national contexts (Bouchard & Chaves, 2022b), these organisations share a core commitment to collective benefit, social inclusion, and reinvestment of surpluses into their mission (ILO, 2022a). Social 
enterprises, as entrepreneurial actors within this ecosystem, explicitly pursue social, societal, and/or environmental impact as their primary goal, rather than profit generation for owners or shareholders (Defourny & Nyssens, 2017). Their business models often centre around labour integration, community-based services, or circular activities such as repair, reuse, and recycling (Goodwin Brown et al., 2020; RREUSE, 2022a). In fact, social economy organisations have played a pioneering role in advancing CE practices for decades, from textile and electronics reuse to regenerative agriculture and eco-design, often operating in areas where private capital is scarce despite strong societal need (OECD & European Commission, 2022). These complementarities position the social economy as a key enabler of a just and inclusive circular transition, as acknowledged in both the Circular Economy Action Plan (European Commission, 2020d) and the Social Economy Action Plan (European Commission, 2021) of the European Commission. By embedding social goals into circular strategies, social economy actors not only contribute to environmental objectives but also strengthen resilience, inclusiveness, and local value creation. In this paper, we use the term social 
circular economy to conceptualise this integrative approach: a CE that deliberately incorporates social inclusion into its core practices, value chains, and business models.  
 

WISEs are social enterprises that address labour market inequalities by providing tailored employment opportunities for disadvantaged populations, such as those with disabilities, psychosocial problems, or a fragile socio-economic position (Vidal, 2005). These jobs can be permanent or temporary positions, depending on the labour market policies WISEs are embedded in (Spear & Bidet, 2005). WISEs are hybrid organisations that blend social objectives with entrepreneurial strategies (Defourny & Nyssens, 2021b). They activate complementary skill sets in the labour market by designing process flows and providing support that enables vulnerable individuals to perform tasks demanded by industries and adapted to their capabilities.  
 As many CE-related jobs are believed to create training and working opportunities for vulnerable groups at the labour market, WISEs are often considered as a strategic 
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 partner to accelerate the transition towards a circular and inclusive economy (European Commission, 2020d, 2021; OECD & European Commission, 2022). As such, WISEs may contribute to a just transition (Purvis, Celebi, et al., 2023; Ziegler, Bauwens, et al., 2023) and a circular society (Jaeger-Erben et al., 2021). Earlier studies identified activities such as sorting, maintenance, repair, manual disassembly, remanufacturing, refurbishment, and reuse operations as promising circular activities for WISEs (Delanoeije & Bachus, 2020; ILO, 2022a; Willeghems & Bachus, 2018a). Nevertheless, this literature often considers any job created for vulnerable groups as a positive contribution of the CE, which cannot be taken for granted. As pointed out by Van Opstal, Borms, et al. (2024), WISEs should invest in organisational capabilities, such as collaboration capabilities, innovation capabilities, and dynamic capabilities, to strengthen their competitive advantage within the supply chains they operate in.  4.2.2 Towards social circular hubs 

 Given their strong economic embeddedness in B2B activities, it is important to understand the entrepreneurial ecosystems within which WISEs operate. Entrepreneurial ecosystems consist of geographically and institutionally embedded networks that provide relational and infrastructural support to enterprises. These ecosystems typically include actors such as universities and research institutes, business incubators, financial institutions, and government bodies (R. Brown & Mason, 2017). They can be conceptualised as open systems that interact dynamically with their environment (Kanda, 2023), comprising hierarchically independent actors performing distinct roles in innovation and value creation (Engez et al., 2021). However, many of these ecosystem actors lack practical experience with CE principles (Klofsten et al., 2024), which stresses the need for collaboration, experimentation, and platformisation to drive circular ecosystem innovation (Konietzko et al., 2020).  
 In this context, the concept of a circular ecosystem is gaining attention. A circular ecosystem is a system of interdependent and heterogeneous actors that work across industrial and sectoral boundaries to advance circular value propositions while fostering both economic and environmental sustainability (Trevisan et al., 2022). Circular ecosystems may enable material flows (industrial ecosystems and urban ecosystems), knowledge flows (knowledge ecosystems and entrepreneurial ecosystems), and value flows (innovation, platform, and business ecosystems) (Aarikka-Stenroos et al., 2021). 
 

Circular hubs emerge within such ecosystems as concrete, often place-based, interventions to facilitate and orchestrate circular collaborations. Rather than being equivalent to circular ecosystems, hubs can be understood as catalysts or nodes within them. They support ecosystem functioning by fostering multi-stakeholder 
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collaboration, piloting new initiatives, and connecting the right actors to translate circular ambitions into action. While some define circular hubs as regional clusters of interconnected companies and infrastructure advancing circularity and competitiveness (Mogos et al., 2021), others highlight their role as physical platforms, digital infrastructures, or network-based connectors across territories and value chains. For example, the European Union has created Hubs for Circularity (H4C) as an instrument for research and innovation, aimed at implementing cost-optimal pathways and new value chains for a net-zero CE (Garrido & Nunes, 2023; Tleuken et al., 2025). While this definition is open for cross-industry collaboration and civil society engagement, its focus is often limited to fostering industrial symbiosis. In other contexts, circular hubs may refer to physical logistics infrastructures, providing storage and trade of materials as well as integrated IT-platforms to enable upcycling (van Hees et al., 2025). Yet another perspective of circular hubs is that of networks of territorial actors, connected to existing networks (e.g., of startups or specific value chains) at both the local and supra-local level (Cuomo et al., 2020, 2021). In sum, the concept of circular hubs represents a rich tapestry of aims, activities, and scope. A leadership group of the European Circular Economy Stakeholder Platform on circular economy hubs (ECESP, 2023), comprising most of these initiatives, therefore defines circular hubs as follows: 
 

“Circular hubs (or platforms or hotspots) are catalysts for the circular economy. They exist 
at city, regional, national and even international level. They consist of frontrunners and 
connect up all stakeholders needed for the circular transition (government, knowledge 
institutes, businesses and civil society representatives). They are coalitions of the willing 
and can combine top-down governance and bottom-up initiatives. The hubs translate 
ideas into action in line with the 10-R circularity model. This refers to circular systemic 
actions geared to the region’s metabolism. From hub networks, dedicated communities 
emerge that start up initiatives that can scale up to viable business value chains.” 

 Note that the concept of circular hubs is dissimilar to the concept of ‘living labs’, which focus more specifically on involving users and co-creators in the development process to explore, examine, test, and evaluate new ideas and innovative solutions (Cuomo et al., 2021; Engez et al., 2021).  
 Since 2021, 12 hubs for circular and social entrepreneurship have been established in Flanders (Belgium), with the explicit aim of fostering collaboration between WISEs, conventional businesses, local governments, and a range of other partners, including higher education institutions, civil society organisations, and innovation actors. These initiatives, commonly referred to in policy and practice as social circular hubs, seek to strengthen both circular and social entrepreneurship at the local level (Coen & Dewickere, 2023). They distinguish themselves from traditional circular hubs by their dual ambition: enabling circular transitions while creating meaningful employment opportunities for vulnerable groups.  
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 4.2.3 Research gap 

 In this paper we address three interrelated research gaps, to enhance our understanding of how to design and govern social circular hubs effectively and sustainably. A first research gap concerns the role of WISEs in a CE. Most studies focus on the potential role of WISEs to perform public services or provide reuse goods in consumer markets (Halberstadt et al., 2021; Kurleto, 2019; Schadenberg & Folmer, 2022), largely neglecting the role of WISEs in Business-to-Business (B2B) markets. Moreover, most of these studies focus on the impact of a circular transition on WISEs, leaving the perspective of their supply-chain partners a blind spot. A notable exception is a study from the perspective of startups, showing a strong and positive relationship between their circularity ambitions and their willingness to collaborate with WISEs (Van Opstal & Borms, 2024). Nevertheless, it is important to understand why companies implementing circular strategies would be interested (or not) in collaborating with WISEs. Path dependencies may play a role, with companies that have previously collaborated with WISEs showing greater interest, aligning with an ‘insider-outsider 
hypothesis’. Furthermore, companies interested in collaborating with WISEs might also express an interest in directly employing vulnerable groups in the labour or conversely, reflecting a ‘contact hypothesis’. These questions inform RQ1, which aims to identify the assets and disqualifiers of WISEs as partners for companies pursuing circular strategies. 
 Secondly, given the new concept of social circular hubs, there is no empirical evidence on how these hubs can help companies in their circular transition. This is relevant as the concept of a circular ecosystem in its current form (Aarikka-Stenroos et al., 2021; Trevisan et al., 2022) does not refer to social sustainability. Furthermore, social circular hubs are, to the best of our knowledge, the only type of circular hub that explicitly seeks to integrate social employment. Nevertheless, it is crucial for social circular hubs to develop a clear and compelling ecosystem value proposition that addresses the genuine needs of the companies they aim to serve. Such a circular ecosystem value proposition is a set of promised benefits to a target audience that encompasses principles and requirements concerning a CE (Gomes et al., 2023). These issues are addressed through RQ2, which examines relevant value propositions for social circular hubs that wish to support companies advancing toward a social circular economy. 
 Thirdly, the limited amount of research available on circular hubs focuses on its activities, scope, and tools (Bianchini & Maffei, 2023), how they integrate circular principles into existing business models (Mogos et al., 2021), and on ethical considerations (Garrido & Nunes, 2023). Nonetheless, there is a lack of attention to the 
governance frameworks and business models of circular hubs themselves. While the social circular hubs in Flanders represent a specific and recent initiative, they have limited track records or mature governance structures to analyse. We therefore draw 
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lessons from more established circular hubs across Europe to inform design conditions applicable to social circular hubs. Although these general circular hubs do not explicitly focus on WISE collaboration, they face comparable governance challenges, such as ensuring stakeholder alignment, developing viable service models, and scaling their activities sustainably. This motivates our third research question (RQ3), which asks what we can learn from circular hubs in general to define organisational design conditions for developing and governing sustainable social circular hubs. This includes attention to stakeholder engagement and mutual trust (Moggi & Dameri, 2021), value co-creation and fair value distribution (Bjartmarz & Bocken, 2024), and ecologies of business models, such as business model dependencies and interactions with existing business models (Bocken, Boons, et al., 2019). It also calls for understanding the ingredients for a minimum viable ecosystem for circularity, as conceptualised by Konietzko et al. (2024).  4.3 Methods and materials 

 In this section, we first present empirical background on WISEs and social circular hubs in Flanders. Next, we provide details on the collection and analysis of survey data among circular enterprises and interview data among European circular hubs and federations. This mixed-method approach is appropriate for this study because it allows for a comprehensive and nuanced exploration of the complex dynamics between WISEs, social circular hubs, and businesses in the context of the CE (Bell et al., 2022). Quantitative survey data provide generalisable insights into the experiences and needs of circular enterprises, while qualitative interviews enable a deeper understanding of the governance frameworks, value propositions, and organisational conditions essential for social circular hubs.  4.3.1 WISEs and social circular hubs in Flanders 

 In Flanders, accredited WISEs originate from sheltered workshops, aimed at the employment of people with work disabilities, and social workshops, focusing on workers with a distance to the labour market because of physical, social, or psychological problems. The majority of their activities take place in a business-to-business market, encompassing a diverse range of economic activities such as packaging, assembly, green area and park maintenance, wood manufacturing, bookbinding, and printing (Van Opstal, Borms, et al., 2024). An exception to this are WISEs that are active as social enterprise reuse shops (Kringwinkels), combining social employment with circular activities (Delanoeije & Bachus, 2020).  
 In 2022, 145 accredited WISEs in Flanders employed 24,312 target group employees (Dept. WSE, 2024). The size of WISEs in Flanders varies from 40 to over 2,000 
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 employees (Van Waeyenberg & De Cuyper, 2016). In Flanders, WISEs operate as independent businesses, competing with companies both within and beyond the social economy  (Van Opstal & Borms, 2024). They receive government subsidies to compensate for the diminished productivity of their workers, to provide support and guidance, and to support WISEs at the organisational level. They deliver services to over 10,000 Belgian companies, often as an integrated part of globalised value chains with B2B customers in over 28 countries (Termote & Demeyere, 2021).  
 WISEs perform a wide variety of economic activities, supplying labour-intensive services for industrial clients. In Figure 3 we report estimated labour intensities of WISEs compared to other industrial activities in Belgium, based on Cobb Douglas production function estimates (for more details we refer to Appendix 4.1). While this figure confirms the labour-intensive nature of their activities, it also reveals that this occurs in an industrialised organisation requiring capital goods comparable to many other manufacturing industries they are selling to. This figure also shows that WISEs are more labour intensive than waste management companies, but more capital intensive than the repair industry.  
 

 Source: Belfirst-data (see Appendix 4.1) Figure 3 – Share of labour in the production process by industry, according to Cobb-Douglas production functions with constant returns to scale. 
 Social circular hubs have been established in Flanders since May 2021 following a call from the Flemish department of Work and Social Economy. These hubs are envisioned to establish collaboration between companies, WISEs, and local authorities to stimulate CE initiatives involving the employment of disadvantaged groups at the labour market. During the first 30 months, this initiative was co-funded by the European Social Fund (ESF) (Dept. WSE, 2021b). Complementary to the regional hub, Circular Flanders, social circular hubs were envisioned to boost social and circular entrepreneurship at the local level. Therefore, social circular hubs were required to start from a partnership between 
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a local government, a conventional enterprise (or entrepreneurial network), and the social economy (either WISEs, local associations of WISEs, or a social economy director). As a result, 12 social circular hubs were established. After 30 months, an evaluation report revealed that these hubs organised 201 events with 7,500 participants, launched 162 prototypes or pilots, provided guidance to 153 organisations, and successfully secured funding for 45 subsidised projects in collaboration with companies (Coen & Dewickere, 2023). 4.3.2 Survey data 

 To gather insights from enterprises in Flanders that are currently implementing or exploring circular strategies, hereafter referred to as ‘circular enterprises’, we designed an online survey targeting this specific group. These include what we define as ‘circular 
frontrunners’: companies that have already implemented one or more circular strategies and demonstrate a proactive stance towards CE transitions (Nurminen et al., 2024; Walker et al., 2021). The survey sample includes both conventional businesses and WISEs, reflecting the diverse range of organisations engaged in circular strategies and target groups of social circular hubs. Note that WISEs often procure services from other WISEs, rendering their perspective relevant to answer RQ 1. 
 To assure alignment with the variety of activities performed by the social circular hubs, the survey questionnaire was iteratively developed in collaboration with the steering group of a learning network of these social circular hubs. Draft versions of the survey were rigorously tested to refine the wording, optimise its relevance, and minimise survey fatigue. Firstly, the questionnaire included personal and enterprise characteristics, of which the descriptive statistics are reported in Appendix 4.2. Personal characteristics of survey respondents included their age, gender, and the role position(s) within the enterprise. Furthermore, a question was included asking the degree upon which the respondent generally enjoys taking risks. Enterprise characteristics included industry, company age, postal code, market segments served, turnover, and number of employees. The reference year for these questions was 2022. The development process followed established survey design principles for question clarity, cognitive load reduction, and iterative piloting (Bell et al., 2022; Sovacool et al., 2018). 
 Secondly, we asked respondents about the circular strategies implemented in their enterprise, as reported in Figure 4. To prevent applying a binary distinction of ‘circular’ versus ‘non-circular’ enterprises, we captured a nuanced empirical reality by allowing respondents to indicate their level of implementation on ten circular strategies, based on earlier empirical research on circular enterprises in Flanders (Borms, Brusselaers, 
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 et al., 2023; Van Opstal & Borms, 2023). Note that this question serves as a control variable and not as an attempt to estimate the CE in Flanders. 
 

 Figure 4 – Circular economy strategies implemented by respondents (n = 115) 

 Thirdly, respondents were asked about the barriers and enablers they experience to implement circular strategies. Regarding barriers, we based our answer options on Kirchherr et al. (2018), Cantamessa et al. (2018), Van Opstal & Borms (2023), and Geissdoerfer et al. (2023). The list of potential enablers was based on a participatory study, including policy and industry perspectives, to construct a working agenda for a circular manufacturing industry in Flanders (Versluys et al., 2021). Both lists were subsequently and iteratively refined by interactions with the steering committee. Respondent results, mostly serving as control variables in this study, are summarised in Figure 5.  
 

 

Figure 5 – Barriers and enablers for the circular economy according to respondents (n = 115) 
 Fourthly, we asked questions on perspectives to collaborate with WISEs and disadvantaged groups at the labour market. This included a question capturing the prevalence or intention to collaborate with WISEs on the one hand (‘not interested’, ‘interested’, or ‘already collaborating’), and to employ disadvantaged groups at the 
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labour market themselves (‘not interested’, ‘interested’, ‘already hiring’), on the other hand. Additionally, we assessed which attributes of WISEs are perceived as assets or disqualifiers for collaboration, using a 5-point Likert scale supplemented with a 'not applicable' option. Finally, we asked respondents about their need for support and guidance in the process of transitioning to a CE, as well as their initial experiences (if any) with social circular hubs.  
 Survey responses were collected through SurveyMonkey between June and November 2023. Companies were contacted via three channels: (1) outreach by the regional hub Circular Flanders, (2) distribution by the 12 social circular hubs, and (3) targeted communication from the research institute of the lead author to its existing network of enterprises engaged in circular innovation. Contact was made through personalised emails, phone calls, dedicated newsletter items, and targeted LinkedIn messages. No material or financial incentives were given. While the total number of enterprises contacted cannot be precisely determined due to the decentralised outreach, based on mailing lists and network size estimates we conservatively estimate outreach to 400–450 companies. The survey yielded 115 complete responses, indicating a minimum response rate of approximately 26–29%. After closing the survey, data cleaning processes included checking data consistency (e.g., outliers and consistency between qualitative remarks and answer categories), and calibrating data types. 
 Over 90% over the 115 respondents is engaging in one or multiple circular strategies. This way, we gathered insights of frontrunner enterprises in Flanders to understand perspectives on a potential collaboration with WISEs and identify relevant value propositions that social circular hubs could offer. In the discussion section, we address limitations of this sample. Bivariate statistical tests included t-tests for mean differences, F-tests for comparing proportions between groups, complemented with non-parametric tests such as Kruskal-Wallis tests. Multivariate statistics included probit regressions to explain dichotomous dependent variables, Poisson regressions to explain count data, and ordinary least squares (OLS) to explain ratio-variable data. Variance Inflation Factors (VIF) were calculated to test for multicollinearity. 4.3.3 Interviews 

 To validate our results and ensure greater geographical relevance of our insights, we conducted 14 semi-structured interviews with 16 executives of circular hubs and federations across Europe. These interviews also aimed to gather perspectives on the organisational design of these hubs, including value propositions, governance frameworks, and business models, drawing on experiences from other hubs. Interview respondents were selected based on participation at events of the European Circular Economy Stakeholder Platform (ECESP) Leadership Group towards a European 
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 Network of Circular Economy Hubs. Sampling stopped when the level of data saturation was reached, meaning that further data collection and coding resulted in minimal or no new insights (Francis et al., 2010). The list of respondents and their organisations, and a translated version of the interview questionnaire, is included in Appendix 4.3. Although the interviews did include a question on WISE collaboration, they mainly aimed to identify broader governance, service design, and sustainability conditions in circular hub ecosystems. These structural and strategic patterns are relevant for understanding how social circular hubs might embed social and circularity goals. Moreover, this enabled us to situate the Flemish case within a wider European landscape of hub experimentation and extract transferable insights. 
 During the semi-structured interviews, we asked targeted follow-up questions to make implicit assumptions and tacit knowledge explicit. Therefore, we asked each interview respondent as a last question to perform a premortem analysis explicating why the circular hub of the respondent would fail within the next five years. This technique, originating from behavioural economics (Gallop et al., 2016; Thaler & Sunstein, 2008), helps to mitigate cognitive biases among interview respondents such as confirmation bias, hindsight bias, and groupthink.  
 Interview participants provided informed consent for an online interview conducted via MS Teams, lasting between 40 and 70 minutes. The interview transcripts and supplementary documentation of these hubs were subsequently coded using Atlas.ti. Coding involved themes such as the activities performed (or deliberately not performed) by the hubs and the underlying reasons substantiating these choices, stakeholder engagement, ecosystem value propositions, value capturing by the hubs, and governance and monitoring frameworks. Additionally, coding involved identifying barriers and enablers for a sustainable growth of these hubs, as well as indications of their optimal size and scope. Quotations are reported in an anonymised way. All interview respondents received a draft version of this paper to refine arguments and prevent misinterpretations and factual errors. 4.4 Results 4.4.1 Assets and disqualifiers of WISEs  
 Addressing RQ1, it is first important to understand which companies are already collaborating with WISEs, as this may define how they perceive the assets and disqualifiers of WISEs. As reported in Table 13, nearly half of the companies in our sample (49%) – excluding WISEs themselves – are already engaged in collaborations with WISEs, with an additional quarter (26%) expressing interest in such partnerships. WISEs were excluded from this specific analysis because, by their very nature, they all 
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hire employees from target groups. These frequencies are considerable, given the fact that WISEs in Flanders are estimated to deliver services to 10,000 Belgian companies (Termote & Demeyere, 2021) and the general number of Belgian companies is estimated at almost 900,000 companies (Statbel, 2023). These figures also indicate that a clear majority of companies in our sample are aware of the offerings of WISEs. Furthermore, there is also a strong and significant positive relationship between collaborating with WISEs and hiring individuals from target groups as direct employees (e.g., through forms of supported employment), supporting the contact hypothesis formulated earlier.  Table 13 – Collaboration with WISEs and hiring target group employees 

  Collaboration with WISEs 

  Not interested Interested Already collaborating 

Total Hiring target group employees 

Not interested  45% 18% 37% 100% Interested 0% 64% 36% 100% Already hiring 11% 7% 81% 100% Total 25% 26% 49% 100% n= 103 (full sample, excluding WISEs); F-test comparing proportions between groups. p-value: 0.000 

 Interestingly, applying F-tests reveals that there appear to be no statistically significant differences between the circular strategies applied by the respondents and the degree to which companies are already collaborating, are interested in doing so, or are not interested. This may suggest that WISEs are not automatically considered as natural collaboration partners among companies implementing circular strategies. Nevertheless, applying a Poisson regression (p < 0.05) on the number of circular strategies applied, we did find a positive relationship with collaborating with WISEs (p < 0.01) or showing interest to collaborate (p < 0.01). The latter, however, could as well follow from the fact that companies addressing multiple circular strategies are more open to collaborate with other companies, regardless WISEs or not. Similarly, implementing multiple circular strategies often requires a diverse range of activities, increasing the likelihood that WISEs can offer valuable and relevant contributions. 
 Experiences with WISEs among survey respondents vary, including both positive reflections, such as “We did highly successful projects with the social economy! They are 
strongly integrated into our operations.”, and negative sentiments, such as “I am no 
longer interested due to negative past experiences.” More importantly, we aim to understand which aspects of collaboration with WISEs are perceived as assets and which are regarded as barriers, as reported in Figure 6. Proximity is considered a major asset, followed by quality and flexibility to adapt to the needs of clients. A lack of ability to perform complex task is considered a (major) disqualifier by 31% of the respondents, while the ability to perform complex tasks is considered an asset by 25% of the respondents.  
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 Note: Proximity relates to geographic proximity to the client. Quality relates to perceived service quality. Flexibility relates to operational flexibility (e.g., to deal with shifts in volumes and configurations). Price refers to cost competitiveness. Capacity and infrastructure refer to the operational capacity and physical infrastructure of WISEs. A clear offer for companies refers to the clarity of the value proposition. The ability to perform complex tasks refers to the technical capability of WISEs to perform advanced or specialised tasks. 
 Figure 6 – Assets or disqualifiers of collaborating with WISEs, according to survey respondents (excluded category: ‘neither an asset, nor a disqualifier’) 

 Interestingly, no significant differences (based on F-tests) on assets and disqualifiers could be found between those who already collaborate with WISEs, those who are interested to do so, and those who are not interested in doing so. In other words, ‘insiders’ with experience in collaborating with WISEs have not different opinions when evaluating WISEs compared to ‘outsiders’. Similarly, no significant differences were observed in relation to the circular strategies employed, with one exception: organisations developing circular business models were significantly more likely to indicate that WISEs have a clear offer (p < 0.05), with 44% of those engaged in CBM reporting this compared to 24% of others.  
 Further bivariate statistical tests show a wide variety of statistically significant relationships, as summarized in Table 14. This table reads as follows: ‘price’ is considered less often as an attribute by incumbent firms, and more often as a barrier among respondents who indicate high initial investment costs as a barrier. Another example: quality is considered an asset less often among respondents having no experience with target group employees, and it is considered more often a disqualifier among risk preferent respondents and respondents who think customers are not interested in a CE. For more details we refer to Appendix 4.4. This overarching picture reveals that WISEs cannot be reduced to one overarching ‘one feature fits all’. Rather, our results suggest a varying relevance of these attributes to different potential B2B customers. 
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Table 14 – Assets and disqualifiers of WISEs according to respondent characteristics. Attributes of WISEs 

Who considers this as an asset? Who considers this as a disqualifier? Proximity Respondents indicating as an enabler: subsidies and networking support* (+) Construction industry*  (-) 

Respondents indicating as an enabler: customized banking and insurance*  (+) 

Quality No experience with target group employees*  (-) 

Risk preferent respondents*  (+) Respondents indicating as a barrier: customers are not interested in CE*  (+) Flexibility Manufacturing companies*  (+) Respondents indicating as an enabler: subsidies and networking support**  (+) Service industry* (-) 

Respondents indicating as an enabler: improved access to information and expertise* (-) Respondents indicating as an enabler: training* (-) Respondents indicating as an enabler: R&D* (-) Price Incumbent firms* (-) Respondents indicating as a barrier: high initial investment costs*  (+) Capacity and infrastructure 

Respondents indicating as an enabler: subsidies and networking support**  (+) 

No significant relationships 

Clear offer for companies 

No significant relationships No significant relationships Ability to perform complex tasks 

Respondents indicating as a barrier: lack of knowledge**  (+) 

No significant relationships 

Note: * significant at the 5% level, ** significant at the 1% level. Based on t-tests for mean differences (regarding risk preference and age) and F-tests for comparing proportions between groups (all other variables). 4.4.2 Value propositions of social-circular hubs   Understanding the needs of companies 

 In response to RQ2, a clear understanding of the needs of companies transitioning towards circularity is crucial to develop meaningful support services and enable progress. By identifying and addressing these needs, circular hubs can develop value propositions that resonate with the companies they target. In Figure 7 we provide an overview of current and prospective activities of social circular hubs and the degree upon which they align with support needs by survey respondents. Sharing best practices, referral to experts, as well as assistance in preparing subsidy applications and matchmaking between companies are most frequently indicated. Additionally, a majority of respondents indicates a need for support in circular supply chain design or assistance in finding financing. Even the two least indicated options, support for public procurement or circular product design and prototyping, was selected by over 45% of all survey respondents. 
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 Figure 7 – Support needs of companies as key ingredients for value propositions for social circular hubs, as identified by survey respondents. 
 Interestingly, again we did not find significant differences (applying F-tests) between aspired circular strategies (e.g., repair, refurbishment, recycling, etc.) and support needs.  
 In Table 15 we report probit regression results on indicated needs for support of the varying options demonstrated in Figure 7. This is regressed on dummy variables such as prior experience with the offering of social circular hubs (‘Hub experience’), already collaborating with WISEs (‘WISEalready’), showing interest to collaborate with WISEs (‘WISEperhaps’), being a manufacturing industry company (‘Manufacturing industry’), or a WISE itself. We also included the number of barriers (‘BarrierCount’) and the number of enablers (‘EnablerCount’) (as reported in Figure 5) indicated by the respondents. Including these barriers and enablers separately would result in collinearity problems. Finally, we included dummy variables on being a startup company (i.e., younger than 5 years), a female respondent, the owner of the company, and the number of circular strategies implemented (‘CEcount). Note that the size of the company, in terms of turnover or staff, was not included because of collinearity problems with company age. Also note that, while the WISEs in our sample (9% of the respondents) do collaborate with other WISEs, this did not cause any collinearity issues. 
 Respondents with prior experience with the social circular hubs do not reflect different needs compared to those having no prior experience. Likewise, startups do not reveal different needs compared to their incumbent counterparts. The need to organise matchmaking is pointed out the least by those respondents already collaborating with WISEs, and most by WISEs themselves, female respondents, owners, and those who identify many barriers to implement circular strategies. The latter two groups also indicate a higher need for referral to experts and sharing best practices. Female respondents likewise indicate a need for best practices, while respondents from the manufacturing industry show less interest. Assistance in preparing subsidy 



91 

 

 

applications is indicated most by those who see many barriers but also by those seeing many enablers to proceed to a circular transition.  Table 15 – Probit regression results on support for value propositions of social circular hubs (n = 113) 

 Matchmaking Referral to experts 

Best practices 

Subsidy assistance 

Circular Procurement 

Finance Product design Prob > chi2 0.0321 0.0236 0.0019 0.0439 0.0179 0.0023 0.0166 Pseudo R2 0.1407 0.1505 0.2066 0.1348 0.1466 0.1857 0.1484 Hub experience -0.2237 (0.1909) 

-0.2475 (0.1911) 

-0.2642 (0.1988) 

0.0119 (0.1887) 

-0.0123 (0.1874) 

0.0465 (0.1920) 

0.0074 (0.1843) WISEalready -0.6347* (0.3546) 

-0.3797 (0.3682) 

0.0525 (0.3679) 

-0.1511 (0.3463) 

-0.1272 (0.3385) 

0.4152 (0.3491) 

-0.3627 (0.3556) WISEperhaps -0.0722 (0.4339) 

-0.6061 (0.4454) 

0.0619 (0.4473) 

0.3631 (0.4272) 

0.6944* (0.4150) 

1.1865*** (0.6368) 

-0.5186 (0.4214) Manufacuring industry 

-0.1014 (0.2873) 

-0.0261 (0.3005) 

-0.6995** (0.3056) 

0.0086 (0.2986) 

0.5466* (0.2953) 

-0.5329* (0.3011) 

0.4243 (0.2950) WISE 1.2799** (0.5829) 

-0.0407 (0.5225) 

0.4783 (0.5981) 

0.2674 (0.5174) 

-0.1010 (0.5075) 

-0.3601 (0.5045) 

0.0333 (0.5074) BarrierCount 0.1679* (0.0873) 

0.2731*** (0.0381) 

0.3329*** (0.1083) 

0.1569* (0.0904) 

0.1710** (0.0846) 

0.2351** (0.0947) 

0.4081*** (0.1040) EnablerCount 0.02535 (0.0923) 

0.0858 (0.1032) 

-0.0187 (0.1044) 

0.1903* (0.0985) 

0.0802 (0.0943) 

0.0179 (0.0960) 

-0.1680* (0.0987) Startup 0.0000 (0.3362) 

-0.5216 (0.3380) 

-0.3436 (0.3451) 

0.5448 (0.3634) 

0.1196 (0.3305) 

0.4659 (0.3539) 

-0.1066 (0.3252) Female 0.7262** (0.3106) 

0.2587 (0.3080) 

0.5865* (0.3350) 

0.1393 (0.3103) 

-0.2594 (0.3049) 

-0.0332 (0.3114) 

0.4538 (0.3044) Owner 0.4915* (0.2712) 

0.5368* (0.2777) 

0.6570** (0.2946) 

-0.0179 (0.2701) 

0.5049* (0.2661) 

0.2886 (0.2728) 

0.5276** (0.2679) CEcount 0.0167 (0.0487) 

-0.0193 (0.0488) 

0.0518 (0.0539) 

0.0359 (0.0493) 

-0.0110 (0.0468) 

0.0310 (0.0485) 

0.0487 (0.0486) Constant -0.2789 (0.4524) 

-0.2369 (0.4716) 

-0.5922 (0.4934) 

-1.1398** (0.4864) 

-1.1694** (0.4580) 

-1.3243** (0.4966) 

-1.0805** (0.4672) Note: * significant at the 10% level, ** significant at the 5% level, *** significant at the 1% level. Standard errors between parentheses. VIF-tests reveal an average of 1.37 and a maximum value of 1.96, indicating no multicollinearity. Probit regression results on ‘support in circular supply chain design’ as value proposition returned a chi-2 test statistic with a p-value of 0.1537. Therefore, we did not report coefficients of this regression, as its overall model does do return results that are significantly different from zero.  
 Respondents from the manufacturing industry are more interested in support to learn about circular procurement. This need is also expressed most by owners, those seeing many barriers, and those interested in collaborating with WISEs. The latter two groups also express a higher need for assistance in finding financing, which is again less expressed by respondents from the manufacturing industry. Finally, support in circular product design and prototyping is indicated most by owners, and those who see many barriers and fewer enablers.  
 Importantly, the number of barriers indicated by survey respondents is positively related to all potential value propositions of social circular hubs. We included the number of barriers as a regressor, as mentioning all of them separately would lead to collinearity problems. Therefore, we proceeded with a bivariate analysis of these barriers and the needs expressed. The results of these tests are reported in Table 16, which also reports the statistically significant relationships identified in Table 15. This table reads as follows: ‘matchmaking between companies’ is considered as a value 
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 proposition for social circular hubs more often by female respondents, company owners, WISEs, and those who face a lack of supply chain collaboration as a barrier. It is considered less as a relevant value proposition by companies who already work with WISEs. Another example: assistance in finding financing is considered more often a value proposition among companies interested to collaborate with WISEs but less often among manufacturing companies. Moreover, assistance in finding financing is more often considered a value proposition for respondents facing regulatory barriers and a lack of knowledge on the CE. Note that no statistically significant relationship was found with the size of the company as measured by turnover and staff size. Table 16 – Value propositions for social circular hubs versus respondent characteristics and barriers to implement circular strategies (n = 113) Value proposition Company and personal characteristics 

Barriers experienced by respondents Matchmaking between companies 

Female respondents* (+) Company owners (+) WISEs* (+) Companies already working with WISEs (-) 

Lack of supply chain collaboration**  (+) 

Referral to experts Company owners (+) Lack of supply chain collaboration*  (+) Lack of standardisation*  (+) Regulatory barriers*  (+) Lack of knowledge**  (+) Sharing best practices Female respondents (+) Company owners* (+) Manufacturing companies* (-) 

Lack of customer interest*  (+) Regulatory barriers**  (+) Assistance in preparing subsidy applications 

Respondents who see many enablers  (+) 

Lack of standardisation**  (+) Regulatory barriers*  (+) Support for circular public procurement 

Companies interested in WISEs  (+) Manufacturing companies  (+) Company owners  (+) 

Lack of supply chain collaboration*  (+) Lack of standardisation*  (+) Support in circular supply chain design 

No significant relationship Lack of supply chain collaboration**  (+) Lack of standardisation*  (+) Regulatory barriers**  (+) Lack of knowledge*  (+) Assistance in finding financing 

Companies interested in WISEs*  (+) Manufacturing companies  (-) 

Regulatory barriers**  (+) Lack of knowledge*  (+) Support in circular product design and prototyping 

Company owners*  (+) Respondents who see many enablers  (-) 

Lack of supply chain collaboration*  (+) Regulatory barriers*  (+) Low expected profitability*  (+) Note: * significant at the 5% level, ** significant at the 1% level. All other covariates reported are significant at the 10% level. Based on t-tests for mean differences (regarding risk preference and age) and F-tests for comparing proportions between groups (all other variables). Value propositions of ‘regular’ circular hubs  
 The hubs interviewed (Appendix 4.3) engage in a variety of activities differing in their geographical scopes, which range from local to national and international levels. Key activities of most hubs include fostering ecosystem collaboration, supporting startups, and promoting awareness. Holland Circular Hotspot takes an explicit international stance, connecting circular ventures with relevant global value chain partners through Dutch embassies. Most other hubs act as connectors within their regions, fostering 
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multi-actor partnerships that include businesses, research institutions, and government entities. They organise matchmaking events, bringing stakeholders together to form synergies in material flows or innovation.  
 Public outreach is also a common feature, with hubs investing in communication campaigns, training and education programmes, and policy recommendations to build societal and political support for circularity. Some hubs, such as Circular Valley and Mixi, also operate accelerators that support startups with circular business model solutions, offering networking opportunities with established companies and research partners. In Montenegro, the circular hub assists companies in implementing EU-aligned regulations and advocating on their behalf to develop tailored, more effective legislation. Likewise, Circular Flanders connects public authorities and business in developing and implementing working agendas on the CE. Similarly, the Italian Circular Economy Stakeholder Platform (ICESP) acts as a voluntary platform for discussing and identifying hot-spots and proposals on CE implementation, delivering value through the co-cocreation of position papers, knowledge sharing, dissemination of good practices, and stakeholder engagement activities. 
 Every hub interviewed deliberately avoids offering consultancy services to individual companies, emphasising their focus on open-source collaboration and ecosystem-wide impact. Similarly, they avoid providing extensive coaching or ongoing support for collaborative projects, focusing instead on matchmaking, guidance, and initiating connections. Many hubs explicitly do not conduct research or operate as think tanks, as formulated by one respondent: “we are not a think tank, we are a do thank”.  Furthermore, the European sample of ‘regular’ circular hubs largely does not engage into social employment, and when such involvement does occur, it remains mostly peripheral to their primary focus. Hubs often acknowledge the indirect impact of circular strategies on employment, such as preserving industrial jobs or creating opportunities for manual and semi-skilled labour. Some include trade unions or other civil society organisations in working groups to ensure that the labour market perspective is considered, while others explore integrating social objectives into specific projects when opportunities arise.  4.4.3 Organisational design of circular hubs 

 Addressing RQ3, this section draws on interviews with executives of circular hubs and federations across Europe. While these hubs were not explicitly social in nature, they offered valuable insights into the organisational and governance arrangements necessary to coordinate circular collaborations. Understanding these design choices is important to supporting social circular hubs, which combine the complexities of both circular transitions and inclusive employment. The lessons presented here can also help 
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 to inform how social circular hubs structure their relationships with actors like WISEs, conventional businesses, and local governments. Governance 

 Social circular hubs are set up as a partnership between different manufacturing companies, WISEs, and local governments. These hubs are also open to additional support from other relevant partners, such as knowledge institutes, inter-municipal organisations, and regional authorities, etc. (Coen & Dewickere, 2023). As is the case with other circular hubs, its governance design involves structuring collaboration at the hub-level, including the choice of legal structures and stakeholder engagement strategies, and collaboration between hubs.  
 The governance structures of the circular hubs in our sample show a shared emphasis on collaboration and flexibility. Most hubs adopt governance models that involve multiple stakeholders, including public entities, private companies, and civil society organisations. These structures aim to ensure the representation and engagement of stakeholders deemed necessary for a circular transition. This often occurs through steering committees, advisory boards, or assemblies of members. The governance frameworks are typically tied to their operational focus, such as accelerating projects, promoting knowledge sharing, and facilitating policy dialogues. 
 Volunteer contributions frequently play a vital role, with many hubs relying on unpaid board members or stakeholder participation to reduce operational costs and foster community-driven initiatives. Across regions, hubs also aim to remain neutral platforms, focusing on fostering partnerships and avoiding alignment with specific corporate or political interests. This is illustrated by a respondent as follows: “Our 
network is a neutral one: we don’t work for the interest of one party. We try to do our best 
to let stakeholders freely express their opinion and suggestion regarding the 
implementation of the CE. We want all the voices about CE implementation at the same 
table.”  
 Nevertheless, the specific governance models and legal structures of hubs vary widely. Many hubs adopt non-profit models, such as foundations or non-profit associations, with the latter allowing for membership participation. This non-profit status enables them to act as neutral coordinators when developing partnerships with businesses, municipalities, and civil society organisations. Non-profits may also have easier access to public funding, but their reliance on volunteer-based governance can pose resource challenges. In contrast, some hubs opt for for-profit structures to access broader funding opportunities and signal professionalism.  
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Interestingly, multiple hybrid forms can be noticed. One example are social enterprise legal structures that combine features of traditional companies (e.g., economic activities and issuing shares) with elements of non-profit associations (e.g., an asset lock and a non-distribution constraint). This allows to attract equity funding while signalling credible claims that the social mission of the organisation is locked and avoids the administrative burden of managing a large member base. However, such legal forms do not exist in every country. Another example of the combined use of legal forms, such as a mission-locked foundation with an operational arm under the form of a traditional company. Finally, some hubs lack a separate legal status, as they are embedded within local authorities or chambers of commerce. This is also the case for the social circular hubs in Flanders. It allows them to benefit from integrated resources and networks of their hosting organisations, but may constrain their independence, limiting access to certain funding opportunities, and hindering effective stakeholder participation to determine their strategic direction.  
 Regardless their legal form, stakeholder engagement is a central focus for CE hubs. Most interview respondents point out that it requires significant effort to build relationships and create collaborative networks. Engagement strategies are mostly tailored approaches to address specific needs, such as targeting industry-specific challenges or aligning with local and regional priorities. Most hubs foster collaboration by connecting businesses, public institutions, and civil society organisations, often through matchmaking events, workshops, or collaborative projects. The hubs frequently aim to integrate these stakeholders into their activities, but many of them lack familiarity with CE concepts. As illustrated by one respondent: “I think that circularity also conveys a 
sense of all the obligations that come with it. For many companies, it feels overwhelming. 
They might be willing to embrace it, but they feel like they have to completely overhaul 
everything and don’t know where to start.” Therefore, hubs often provide practical guidance and incremental pathways for engagement, making the transition less overwhelming.       
 All circular hubs in our sample try to establish networks of hubs, both nationally and internationally, to foster collaboration, knowledge sharing, and mutual support. These networks operate on a bottom-up basis, emphasising the importance of regional and local autonomy while striving for alignment on shared goals. They employ platforms, regular meetings, workshops, sharing resources and identifying joint opportunities, such as funding or project calls. The networks often include a mix of public and private stakeholders, integrating government agencies, research organisations, (federations of) companies, and NGOs. Examples include the Nordic Circular Hotspot and the leadership group of the European Circular Economy Stakeholder Platform. The structure and formality of network governance varies significantly across networks. For instance, the Nordic Circular Hotspot operates under a formalised governance 
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 model, supported by the Nordic Council of Ministers. In contrast, other networks, such as the network of social circular hubs in Flanders, remain informal, relying on voluntary contributions and ad hoc cooperation driven by individual hubs. Business models 

 Social circular hubs currently depend largely on government subsidies. Most circular hubs in our European sample rely on a mix of funding streams, including public grants, private sector contributions, membership fees, and project-based funding. However, the specifics of value capturing by circular hubs differ significantly. Some hubs, such as Circular Groningen, reportedly draw substantial funding from private sector members or partnerships, while most others rely heavily on public funding or project subsidies. In Finland, for example, public funding opportunities and city-funded projects play a central role, while other hubs, such as the Circular Economy Forum (Austria) and ICESP (Italy) mainly drive on volunteer contributions. In other cases, circular hubs entirely work with the resources of organisations they are embedded in, such as the Circular hub Montenegro. Some hubs, such as Circular Blackforest or Circular Valley, aim at connecting to regionally embedded, historically family-owned businesses to establish dedicated funds. Differences also emerge in the extent to which hubs monetise their services; for instance, Circular Economy Forum Austria deliberately avoid consulting with individual companies, while others integrate service provision as a key revenue stream.  
 

Monitoring impacts is important both for effective governance and for demonstrating the value created and delivered to stakeholders and funding bodies. Yet, monitoring remains a work in progress, with a shared recognition of its importance but varying levels of implementation and sophistication. Many hubs, both in Flanders and beyond, employ basic tracking methods, such as participant numbers, events, surveys, and interactions with stakeholders, as initial indicators of activity and engagement. Certain hubs measure specific areas of impact more systematically. For instance, the Circular Valley accelerator assesses the progress of startups through questionnaires and interviews, tracking metrics such as venture capital acquisition, network growth, and collaboration outcomes. When it comes to measuring deeper impacts, such as environmental, social, or economic outcomes, monitoring remains largely intuitive, relying on gut feeling or indirect indicators. A frequently expressed challenge is the difficulty of attributing indirect impacts to specific hub activities. Many hubs operate as enablers or facilitators, which makes it complex to measure and attribute outcomes such as business growth, employment generation, or systemic change.  
 Regarding scaling and replication, the optimal size and scope of a circular hub is considered highly contextual among interview respondents. For highly complex 
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regions with diverse economic activities, such as Lombardy or the Randstad, larger and more specialised hubs are deemed necessary to address its broad range of challenges and opportunities. In contrast, smaller regions or municipalities may require leaner structures. In other cases, the geographical scope of circular hubs connects to regional identities, allowing them to tap into identity-related non-market resources including trust and reciprocity. The scope should remain broad enough to avoid clustering around a single value chain, ensuring cross-sectoral innovation and collaboration. Ultimately, hubs must strike a balance between scalability and focus, exploring specific topics such as the bio-economy and reverse logistics. Notably, the ultimate vision of some hubs is to render themselves obsolete, with their goals fully integrated into societal and economic norms, highlighting that success is measured not by perpetual existence but by transformative change achieved. Boundary conditions 

 Regarding drivers towards a sustainable growth of circular hubs, collaboration across networks is identified as a first key driver. A second driver is a strategic alignment of circular hubs with regional or national policies, as it strengthens their legitimacy. Next, showcasing tangible contributions, such as supporting local businesses or advancing circular procurement, helps to attract continued support for circular hubs by public and private funders. Finally, cultural shifts towards sustainability, especially among younger generations, are highlighted as drivers for circular hubs, as they reflect a growing demand for circular products and services.  
 Circular hubs also reportedly face significant barriers, with funding being the most pressing challenge. Many hubs struggle with the unpredictability of project-based financing and the absence of stable, institutional support. The lack of alignment between funding mechanisms and the mostly intangible outputs of hubs, such as networking and facilitation, further complicates their sustainability. Cultural resistance to change is also highlighted as an important barrier for the uptake of CE practices. This is aggravated when economic pressures, such as competition from linear products, highlight the need to create a level playing field. Furthermore, internal challenges, such as limited human resources and the difficulty of managing growth, impede the ability of hubs to scale effectively. Moreover, hubs often struggle with stakeholder engagement issues, including free-riding behaviour, resulting in insufficient contributions from partners.  4.5 Discussion 

 Our results show the importance of earlier contacts with target employees when considering collaboration with WISEs, or conversely. While this ‘contact hypothesis’ 
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 requires further research, our results underscore the importance of awareness building on the offer of WISEs to foster a social circular economy. This is particularly considered valuable for companies who are particularly ambitious in implementing circular strategies, confirming earlier results from circular startups (Van Opstal & Borms, 2024).  
 Social circular hubs can reduce asymmetric information between WISEs and potential industrial clients. Their activities align with the needs expressed by a broad group of circular enterprises, including both startups and incumbents, regardless the circular strategies they aim for. Yet, our results show nuanced results on which groups are more in favour for specific activities. Important variables to consider are the industry involved, earlier experiences with WISEs, and gender. Company owners (compared to staff members and hired CEOs) often express their needs more expressively, as well as respondents who are conscious about the number of barriers they encounter when trying to implement circular strategies. The deployment of hub activities, however, should align with organisational design configurations which involve multiple governance and business model trade-offs. In this section, we therefore identify these trade-offs, present a framework for multi-level organisational configurations, and discuss practical implications and limitations of this work. 4.5.1 Strategic trade-offs and design configurations for circular hubs 

 Designing social circular hubs involves developing ways to understand what is necessary to develop a circular ecosystem and understand its underlying elements (Trevisan et al., 2022). As for ‘regular’ circular hubs, this includes fostering collaboration, experimentation, and platformisation, driving circular ecosystem innovation (Konietzko et al., 2020). Circular hubs are envisioned to be central actors in circular ecosystems, which is why their organisation entails making fundamental choices in their design and governance (Konietzko et al., 2024). In Table 17, we report an overview of key options and their underlying trade-offs. These trade-offs apply to both ‘regular’ and ‘social’ circular hubs. For example, it is possible for social circular hubs to focus on the added value of WISEs from a business-oriented perspective, focusing on matchmaking between companies to unlock a social circular economy and foster circular supply chains. Similarly, social circular hubs can cover a rather broad geographical scope or focus on needs at the level of one city.  
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Table 17 – Key options and trade-offs for the design and governance of (social) circular hubs Aspect Options Trade-offs Vision • Business-oriented 

 

 

• Focus on broader sustainability considerations 

• Easier to measure outcomes and identify the alignment of incentives. Focus on future-proof business models and value chain resilience. 
• Attention for a just transition and a circular society, but with a risk of diluting focus and effectiveness. Ecosystem value proposition 

• General support 

 

• Tailored assistance 

• Enables wide engagement but may dilute focus and value capturing 

• Enhances impact and willingness to contribute, but limits reach 

• Broad geographical scope 

 

• Local geographical scope 

• Drives systemic change along global value chains but may lack stakeholder engagement from local communities 

• Addresses community needs while being locally embedded  
• Cross-sectoral focus 

 

• Sector-specific focus 

• Allows exploration of cross-sector synergies and broader systemic opportunities 

• Provides deep expertise and focus  Stakeholder engagement 

• Deep engagement with frontrunners 

• Broad participation to new actors 

• Easier to identify aligned interests, mutual trust, and value capturing 

• Broader outreach, fostering inclusivity but with a higher risk of freeriding and inefficiency 

• Voluntary engagement 

• Paid staff members 

• Reduces costs but may limit scale and continuity. 
• Offer professional expertise but increase operating costs and may crowd out stakeholder engagement Governance  • Separate legal entity 

 

 

• Embedded in existing organisations 

• Informal networks 

• Autonomy, flexibility, and independence to engage in formal partnerships and attract funding, but higher administrative burdens  
• Access to organisational resources, but lacking independence and flexibility to engage in projects or attract funding 

• Flexible but difficult to attract funding  
• Non-profit legal form 

• For-profit legal form 

• Hybrid legal form 

• Fosters trust, aligns with grants and public funding 

• Enables scalability, access to enterprise-oriented funding 

• Combines benefits, but may face legal and administrative complexity Value capturing • Public funding 

• Private revenue streams 

• Membership fees 

 

• Ensures public alignment, but with a higher risk of dependency 

• Provides autonomy, but may conflict with general interests 

• Promotes stakeholder engagement, but requires clear value creation for members Monitoring • Basic tracking of activities 

• Advanced metrics  • Cost-effective, but lacking credible evidence 

• Increased credibility, but requiring significant expertise and resources 
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 These options can be combined in multiple ways but eventually narrow down to a limited number of configurations with two underlying dimensions, as depicted in Figure 8. One dimension involves the choice between operating on a voluntary basis, relying on in-kind contributions and strong mechanisms of trust and reciprocity, and adopting a formalised approach with professional staff, requiring contributions in cash. Given the non-market nature of the former option, circular hubs do not have access to legal instruments to make such a contribution binding, except for sociopsychological instruments such as trust (Moggi & Dameri, 2021), reciprocity (Bowles & Gintis, 2011), or identity (Agyabeng-Mensah et al., 2021). The second dimension involves the choice between focusing on the development of mutual value, e.g., by collaborating with frontrunners who share clear objectives, or focusing on the development of broader societal value, e.g., by activities for a broader stakeholder group. The latter option has a greater potential to embrace a wider systemic approach that may achieve greater impact but at a slower pace. While the former option may quickly lead to locked-in innovations (Hetemi et al., 2020), it may help to enable incentive alignment, which is necessary to implement circular innovations (Van Opstal, Smeets, et al., 2024).  
 This framework results in four distinct quadrants of activities, each characterised by their underlying nature, stakeholder engagement strategies, and associated business models. Hubs can combine these activities but should realise that it could require hybrid governance models and mixed funding. The first quadrant (top right) involves public engagement activities, such as broad societal awareness campaigns, educational activities, or public events, which have public good characteristics by nature, and require public funding to deliver. If governments feel the need to support circular hubs, this is the scope of activities they should mainly focus on. Importantly, circular hubs should consider addressing policy domains and levels that directly benefit from the outcomes of these activities, thereby aligning incentives to allocate budgets accordingly.  
 The second quadrant (top left) involves collaborative, enterprise-focused activities where aligned incentives drive shared business and supply chain development. Examples include business matchmaking events, developing shared infrastructure, and supporting collective R&D projects. An important boundary condition to succeed is the extent upon which incentive alignment and incentive compatible value capturing is achievable. The third quadrant (bottom left) involves relational value development activities, such as informal knowledge-sharing networks, peer-to-peer mentoring programmes, or collaborative pilot projects. Finally, the fourth quadrant (bottom right) includes activities requiring the voluntary use of community resources to create public goods, reflecting inclusivity and grassroots action. Examples include volunteer-led awareness programmes, supporting grassroots upcycling initiatives, or hosting local CE fairs. 
 



101 

 

 

 Figure 8 – Multilevel organisational configurations for (social) circular hubs  
 Designing and constructing circular hubs, even when they emerged in a very informal bottom-up way, requires consideration on these dimensions in order to remain effective and relevant (Gomes et al., 2023). Regardless these options, participating stakeholders will be challenged to innovative beyond the boundaries of their organisations (Bjartmarz & Bocken, 2024). Similarly, the success of circular hubs will depend on the ability of participants to foster cultural transformation within their organisations, building the dynamic capabilities essential for advancing a circular transition (Coffay et al., 2024). These conditions hold likewise for the design of social circular hubs, where support for B2B activities, as is the case in Flanders, should be mostly expected in the upper quadrants, while support for B2C activities, such as reuse centres and repair cafe s, should involve activities in the fourth quadrant. Activities in the third quadrant could help to develop trust and joint knowledge building among WISEs themselves, and between WISEs and their current and prospective clients. 4.5.2 Practical implications 
 Based on our findings, we recommend circular hubs to adopt organisational structures that align with the design parameters presented in Table 17 and Figure 8. Furthermore, their scope and size should aim to match their regional contexts, stakeholder engagement, and potential economies of scale. Hubs must cultivate a deep understanding of the business models they aim to influence (Bocken, Boons, et al., 2019). Furthermore, the need to develop collaboration and innovation capabilities, enabling both hubs and their participants to contribute to a circular transition. This need has been highlighted for WISEs as well, as their participation in a circular transition cannot be taken for granted (Van Opstal, Borms, et al., 2024). 
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 The extension from circular hubs towards social circular hubs involves putting deliberate attention to social impacts of a circular transition on the radar. In many cases, this involves opportunities for job creation, most particularly for vulnerable groups in the labour market, as aimed for by the social circular hubs in Flanders. Integrating job creation in general, and collaboration with WISEs in particular, may enhance social inclusion and foster broad public support for the circular transition. Moreover, WISEs offer advantages, such as their proximity and flexibility, making them valuable partners in circular projects, as identified earlier in research on circular startups (Van Opstal & Borms, 2024). To address perceived limitations of WISEs, such as challenges in performing complex tasks, hubs should implement capacity-building programmes to strengthen their innovation and operational capabilities. This will not only enhance their competitiveness but also make their value propositions clearer and more compelling, particularly to businesses already engaged in circular business models. Moreover, social circular hubs should actively promote awareness of the potential of WISEs, especially in regions with significant labour market inequalities or high levels of socio-economic vulnerability, contributing to a just circular transition and a more resilient society (Garrido & Nunes, 2023).  
 Regarding policy implications, public funding should support circular hubs in delivering public goods, such as awareness campaigns or public events, enabling long-term sustainable value propositions while transcending short-term project horizons. While accrediting and funding circular hubs in public-private partnerships, public authorities can require them to comply with key considerations. Firstly, circular hubs could be expected to collaborate and develop economies of scale to limit administrative overhead costs. Secondly, circular hubs should be able to tap into existing knowledge on material streams and circularity impacts by collaborating with universities and research institutes. Next, circular hubs can be expected to translate stakeholder participation into project-based funding streams, developing tangible outcomes for key value chains and regionally embedded partners. Conversely, public authorities can incentivise stakeholders, including WISEs, to actively engage with and within these hubs.  
 Meanwhile, public authorities could enable and enhance monitoring efforts of circular hubs, providing methodological support by stimulating institutional support to develop effective, scalable frameworks, ensuring that data collection aligns with macro-level government efforts while avoiding unnecessary administrative burdens. A critical assessment of the added value of circular hubs remains essential to ensure accountability and transparency for all funding contributors. Policymakers should also foster cross-border cooperation to address geopolitical resource dependencies and climate challenges. Finally, policymakers should encourage hubs to integrate social objectives into their core missions, promoting the establishment of social circular hubs 
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that embed social fairness within their ambitions towards an environmentally sustainable and economically viable circular transition. 4.5.3 Limitations and recommendations for future research 

 This study has several limitations that offer avenues for further research. Firstly, while our survey data provides valuable insights from circular frontrunners, its sample size remains relatively small and biased. Therefore, further research is required to gather insights from a broader set of companies and to incorporate dynamic data, enabling a deeper understanding of a wider array of experiences and perspectives. Secondly, the geographical scope of the research is limited to a relevant but specific region, so replication studies in other countries would be welcomed to account for contextual differences. Thirdly, further exploration of opportunities for collaboration with WISEs in business-to-consumer markets, e.g., in reuse networks, and business-to-government collaborations, e.g., in waste management, would provide a more comprehensive understanding the potential of social circular hubs.  4.6 Conclusion 

 This study highlights a critical gap in CE research: the limited attention to social inclusion, particularly the role of WISEs in circular ecosystems. Our contribution is threefold. First, we examine how WISEs are perceived by circular businesses, identifying proximity, flexibility, and labour-intensive capabilities as key assets, while also noting that the collaboration likelihood increases with the adoption of multiple circular strategies. Second, we identify relevant value propositions for social circular hubs, including matchmaking, best practice sharing, and technical or financial support tailored to the needs of circular businesses, while actively promoting WISEs as collaborative partners. Third, we draw on European hub experiences to examine organisational design conditions for sustainable hubs and identifying multiple configurations involving their activities, stakeholder engagement strategies, and business models. By focusing on WISEs and social circular hubs in Flanders, this study advances understanding of how inclusive employment can be embedded in circular transitions. These insights contribute to both CE research and social enterprises studies. Moreover, these insights are not just relevant locally but offer lessons for developing socially inclusive circular ecosystems elsewhere. Therefore, we believe that expanding these insights across geographies would contribute to fostering a circular society and a just circular transition.  
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5. Cooperating for Circularity? Perspectives of Citizen Energy Cooperative Members on Circular Solar Business Models  
 

 

Based on:  
 

Van Opstal, W., Bocken, N. & Brusselaers, J. (2025), Cooperating for circularity? 
Perspectives of citizen energy cooperative members on circular solar business models. 
Journal of Cleaner Production 487. 144653 
https://doi.org/10.1016/j.jclepro.2025.144653 [Paper V] 

 

   Abstract 

 Solar photovoltaics (PV) play a critical role in advancing the sustainable energy transition, but growing concerns about PV waste highlight the need for circular economy solutions within the solar value chain. Meanwhile, concerns for the social impact of the circular economy call for a circular society, emphasizing social and environmental justice and requiring organisational forms that enable economic democracy. In many European countries, citizen energy cooperatives have successfully promoted renewable energy adoption in a democratically controlled and participatory way. However, evidence on the role of cooperatives in a circular economy remains limited. In this paper, we use survey data from Flanders (Belgium), to investigate perspectives of citizen energy cooperative members and non-members on circular solar business models. Our findings reveal that cooperative members exhibit greater interest and trust in solar Product-Service Systems models and PV reuse, driven not only by financial considerations but also by environmental consciousness and cooperative values. This study provides empirical evidence supporting the role of citizen energy cooperatives in fostering the circular economy and recommends cooperatives to ensure participation of disadvantaged communities to contribute to a circular society. The research identifies avenues for future research and contributes to the broader discourse on organising circular societies. 
 Keywords: solar photovoltaics; citizen energy cooperatives; circular economy; just transition; circular business models; renewable energy  
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 5.1 Introduction 

 Solar photovoltaics (PV) has been recognized as a key contributor to a sustainable energy transition (IEA, 2023). While they contribute to narrowing energy loops (Ellen MacArthur Foundation, 2013; Geissdoerfer et al., 2017a), PV panels will cause an increasing waste problem of material loops in the decades ahead, if no significant action is taken. The International Renewable Energy Agency (IRENA) projects that waste from cumulative solar PV projects globally will increase from 0.2 Mt in 2021 to almost 50 Mt in 2040 and more than 200 Mt by 2050 (IRENA, 2024). This challenges companies, policymakers and scholars to reconsider the PV value chain and adopt circular strategies that also focus on slowing, closing, and narrowing material loops (Bocken, Pauw, et al., 2016; Nyffenegger et al., 2024). This involves the entire lifecycle of solar PV and its ecosystem, from design (Franco & Groesser, 2021; Radavic ius et al., 2021) to recycling (Cheema et al., 2024; D’Adamo et al., 2023; Gautam et al., 2021), including facilitating services in its ecosystem (Boukhatmi et al., 2023).  
 Likewise, circular business models for solar PV have been investigated to maintain the functionality of products and materials, reduce environmental impacts, and deliver customer value (Bocken, Strupeit, et al., 2019; Strupeit et al., 2024). Mainly Product-Service Systems (PSS) have been taken into consideration, as they have the possibility to incentivize manufacturers to increase lifetimes and make design choices that enable circular strategies such as repair, reuse, remanufacturing, or high-quality recycling (Tukker, 2015), which could lead to environmental savings of up to 90% compared to selling a product (Sarasini et al., 2024; Tukker, 2004). PSS models have to be designed carefully, considering product design, production processes, infrastructure, and consumer behaviour, as they do not automatically imply improved circularity or sustainability outcomes or even may cause rebound effects (Moro et al., 2022; Zink & Geyer, 2017). Nevertheless, solar PSS have been shown to create value for households and organisations who do not have financial, technical, or legal access to solar PV to participate in the potential of this renewable energy source (Schmidt-Costa et al., 2019; Van Opstal & Smeets, 2023a, 2023b). Moreover, PSS models have been shown to enable business cases for the reuse of decommissioned PV panels (Strupeit et al., 2024; Van Opstal & Smeets, 2022). 
 The uptake of solar PV has been recognized earlier to worsen demographic inequities and unfair adoption patterns within social groups (Sovacool et al., 2022). Likewise, implementing circular strategies does not automatically ensure a just transition (Purvis, Celebi, et al., 2023). Scholarly attention on the social aspects of the CE makes clear that a transition to a ‘circular society’ will be necessary in order to achieve a ‘circular economy’ (Jaeger-Erben et al., 2021). This embodies aspects such as behavioural change, redistributive and participatory justice, and economic and political democracy 
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as necessary conditions to render a CE truly sustainable (Bauwens, Hekkert, et al., 2020). Therefore, the concept of a circular society looks beyond resource efficiency in order to ensure the participation of all societal actors involved to tackle the double challenge of a just transition towards renewable energy and the waste streams following from it (Calisto Friant et al., 2023). It also calls for an investigation of fitting organisational forms that are able to combine both economic and societal concerns. Cooperatives may conceive an enabling potential to construct circular societies, as they are deeply rooted in the communities where they operate (Novkovic, 2008). Because of its democratic governance, cooperatives have been described by Ostrom (1990) as one of the most effective solutions for the management of common resources.  
 Cooperatives are autonomous associations of people who join voluntarily to meet their common economic, social, and cultural needs and aspirations through jointly owned and democratically controlled businesses (ICA, 1995). Members in a cooperative can be workers, customers, producers, or a variety of stakeholders, the latter being referred to as multistakeholder cooperatives. Over the past few decades, cooperatives have been established to attract investments in renewable energy (ILO, 2013; Wierling et al., 2018). Also referred to as RESCOOPs, citizen energy cooperatives apply business models where membership consists of citizens who jointly own and participate in renewable energy or energy efficiency projects. Their European network covers 2,250 citizen energy cooperatives and their 1.5 million members (REScoop, 2024). Citizen energy cooperatives have been found to be important enablers of the energy transition in multiple European countries (Wierling et al., 2018) and contributed to the social acceptance of renewable energy solutions (Klagge & Meister, 2018). However, little is known about the ways in which citizen energy cooperatives could differentiate themselves in a transition towards a circular economy and society.  
 Research on cooperatives and the CE is scarce and research at the crossroads of circular solar business models and RESCOOPs is to the best of our knowledge non-existent. A defining characteristic of cooperatives is that they are owned and governed by their members, while mainstream companies are often characterised by third-party ownership (Hansmann, 1999). Survey research based on opinions of cooperative managers reveals the potential of the cooperative model in a circular transition (Ziegler, Poirier, et al., 2023), but for existing cooperatives, perspectives of members are crucial for their future direction. However, to the best of our knowledge, no research has been performed yet on preferences of citizen energy cooperatives for circular business models. Members, however, are pivotal to the long-term strategy and daily operations of their cooperatives, given their combined role as patrons, owners, and users. Therefore, it is important that cooperatives understand the perspectives of their members, and how these may differ from non-members in the communities they are active in. 
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 In this paper, we use survey research of residential households to compare perspectives on circular solar business models of both members of citizen energy cooperatives and households who are not a member of a REScoop (non-members) in Flanders (Belgium). It aims to investigate the following research questions: 
 

- RQ 1 – What are differences in perspectives of households who are members of citizen energy cooperatives and household who are not (non-members), when considering (non-)adoption of solar PV? 

- RQ 2 – Do members and non-members of citizen energy cooperatives take different perspectives regarding value propositions and barriers for solar PSS models and for the reuse of decommissioned PV panels (PV reuse)? 

 To our knowledge, this is the first paper that surveys differential perspectives of cooperative members on circular business models. Our survey (n = 3,884) allows to control for personal and housing characteristics, installation parameters, and trust in institutions, which enables a more robust analysis compared to case-based deduction. As pointed out by one anonymous reviewer, it may appear common sense that people who collaborate share a greater interest in a CE or sustainability. Nevertheless, plenty of empirical evidence exists illustrating unsustainable and unfair practices in cooperatives (Ajates, 2020; Grandinetti, 2017; Hale & Carolan, 2018). Therefore, we cannot simply assume that cooperative members would automatically engage towards a circular economy and society. 
 While we focus on citizen energy cooperatives and their activities within solar energy, lessons can be translated to other domains where cooperatives are challenged to implement circular business models while mobilising communities to invest in semi-public goods. This work aims to contribute with empirical evidence on the research agenda of organising circular societies and formulates recommendations for policy makers and cooperative management. The geographical scope of this work focuses on Flanders (Belgium), a small, industrialised, and open economy, which is a frontrunner in adopting solar PV, and has decades of experience with citizen energy cooperatives. 
 The remainder of this paper is structured as follows. In section 5.2 we provide background information on cooperatives and their potential role in a circular economy and society, and on citizen energy cooperatives. We report our methods and results in sections 5.3 and 5.4. In section 5.5 we discuss the empirical contribution and practical implications of our results and identify limitations and recommendations for further research. In section 5.6 we conclude and identify novel research gaps. 
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5.2 Background 

 

Over the past decade, the ‘circular economy’ has aƩracted growing aƩenƟon from the 
scienƟĮc community, businesses, and policymakers. It is deĮned as an economic system that 
replaces the ‘end-of-life’ concept with reducing, reusing, recycling, and recovering materials 
in producƟon, distribuƟon, and consumpƟon processes (Kirchherr et al., 2017). A CE aims to 
close, narrow, and slow down product and material loops (Bocken et al., 2016). Closing loops 
involves acƟons such as recycling and recovering materials, narrowing loops focuses on 
reducing resource use in producƟon processes and design, while slowing down loops, can 
be achieved through strategies such as reuse, repair, refurbishment, and remanufacturing, 
which extend product and component lifespans and delay the need for new resources over 
Ɵme (Bocken, Pauw, et al., 2016; Geissdoerfer et al., 2017a). As a CE requires involvement 
of all parƟes in society, a ‘circular society’ is deemed a necessary condiƟon for a successful 
circular transiƟon. In this secƟon, we therefore provide background informaƟon on the role 
of cooperaƟves in a circular society in general and on the role of ciƟzen energy cooperaƟves 
in parƟcular. We also substanƟate the research gap. 5.2.1 Cooperatives and the circular society 

 Throughout history, people have been cooperating to resolve mutual challenges and common-pool resource problems. From an historical perspective, guilds, mutual aid societies, and friendly societies predate the cooperative as effective forms to tackle common problems. Similar structures evolved all over the world, including structures from indigenous people for resource sharing in Fiji (Ward, 1995) or mechanism to govern reciprocal labour and collective land ownership in the Andes (Mayer, 2018). More recent forms of collaborative organisational forms to foster sustainable outcomes include time banks for mutual support (Seyfang, 2004), community land trusts (Meehan et al., 2013), and intentional communities (Meijering et al., 2007). Most of these models share similarities and build upon experiences from the cooperative model, as proliferated by the International Cooperative Alliance (ICA) and originated in its modern form by pioneers such as Raiffeisen and the Rochdale Pioneers. 
 From a transaction cost perspective, cooperatives are established when making key stakeholders the owner of a firm is a less costly solution than performing market contracting with these stakeholders (Coase, 1937; Huybrechts & Mertens, 2014). Mostly, cooperatives are created as a vehicle to achieve common (or mutual) goals of their members, such as agricultural cooperatives strengthening the economic position of farmers, or financial cooperatives enabling access to credit for their members. Cooperatives are characterised by a set of principles that serve as a compass for their governance and daily operations, as defined by the International Cooperative Alliance 
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 (ICA, 1995) and often embedded in national legislations on cooperatives (Fici, 2013). In Table 18 we present the ICA cooperative principles and its rationale from a governance perspective. This set of principles lies at the heart of the prevalence of cooperatives in market economies to resolve market and contract failures (Huybrechts & Mertens, 2014; Novkovic, 2008), to attract capital to invest in semi-public goods (Mori, 2014), or to build countervailing power in situations of excessive market power (Russo et al., 2023; Spear, 2000).  
 Table 18 – The cooperative principles, as defined by the ICA (1995) Principle Rationale from a governance perspective 1. Voluntary and open membership 

Variable equity capital, resulting from flexible entrance or exit of cooperative members (according to criteria defined by the articles of association). 2. Democratic member control Decoupling equity capital and voting rights, safeguarding cooperatives from potential hostile takeovers. 3. Member economic participation 

Restricting access to services of the cooperative to its members, and conversely incentivizing (e.g., by cooperative refunds) or even obligating cooperative members to perform economic transactions with the cooperative. 4. Autonomy and independence Limiting dividend payments (by law or by articles of association), which results in a focus on the user value of the cooperative instead of its investor value, preventing mission drift. A distribution constraint also allows to build cooperative reserves that increase autonomy and independence from unexpected market shocks or policy changes. 5. Education, training, and information 

Investing in cooperative and financial literacy to empower members to perform high-quality corporate governance of their cooperative. 6. Cooperation among cooperatives Building external and dynamic economies of scale by exchanging experiences in cooperative governance mechanisms and making cooperatives recognisable, accessible, and comprehensible for the general public. 7. Concern for community As cooperatives are an economic vehicle of their members, cooperative members may be inclined to use the cooperative as an instrument to address other problems and challenges within their communities. This may result in investing in community resilience and internalising externalities by cooperative investments in semi-public goods. 
 This set of principles resulted in the recognition of the potential of cooperatives to contribute to sustainable development by the International Labour Organisation (ILO, 2002), the European Commission (European Commission, 2020b), and the United Nations (UN, n.d.). The 7th principle of ‘concern for community’ could reflect why cooperatives are not only established to pursue mutual objectives but also broader societal objectives, such as investing in renewable energy or poverty eradication (Lafont et al., 2023). Empirical evidence shows that cooperatives are more resilient to systemic shocks (Caselli et al., 2022), allowing them to maintain focus on their initial goal and missions (Fernandez-Guadan o et al., 2020). As an explanation, the defining features of 
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a cooperative and the ICA principles have been documented to result in specific resource efficiencies (Baranchenko & Oglethorpe, 2012) and intangible assets (Castilla-Polo & Sa nchez-Herna ndez, 2020) that are less available in investor-owned firms. 
 When assessing its comparative institutional advantages, the cooperative model also faces some structural challenges. A first challenge consists of costly decision-making processes stemming from the democratic governance of the cooperative. An increased heterogeneity of membership may even aggravate this problem (Elliott et al., 2018). Democratic governance may also incentivize members to freeride on monitoring and control activities, creating a principal-agent problem (Giannakas et al., 2016; Nilsson & Svendsen, 2011). A second challenge may be limited access to equity capital, as this is member-based. Therefore, cooperatives may face barriers to scale and compete with large multinational firms (Royer, 2023). Thirdly, a major challenge is a lack of cognitive legitimacy, following from the fact that cooperatives are often unknown to the general public and policymakers, resulting in suboptimal access to accreditation mechanisms and subsidy schemes or inconsistent legal frameworks(Coates & Van Opstal, 2009, 2015).  

 Nonetheless, literature on the potential role of cooperatives in a CE transition remains scarce. In reviews of circular business models and approaches to circular business model innovation (Geissdoerfer et al., 2023; Hina et al., 2022; Lu deke-Freund et al., 2019; Padilla-Rivera et al., 2020; Pieroni et al., 2019), the role of cooperatives remains unexplored. The focus is often on companies and how they might innovate towards a circular business model (Bocken & Konietzko, 2022). Notable exceptions are studies on the role of recycling cooperatives in reverse logistics (Okano et al., 2019) and the formal management of municipal waste management (Miranda et al., 2020), and a study on potential routes for agro-industrial cooperatives to contribute to the CE (Barros et al., 2022). Only recently, a survey among 165 cooperatives in Que bec on a broad set of CE strategies pointed at the potential role of cooperatives to embed circularity goals in the economy and wider society (Ziegler, Poirier, et al., 2023).  
 Recent discussions on pathways to achieve a sustainable CE point at the importance to establish a circular society. CE transitions are deemed impossible without the commitment and participation of all societal actors (Jaeger-Erben et al., 2021). Moreover, circular societies call for ways to change capitalism and its organisations (Friant et al., 2020), including economic decentralization while increasing ways to deepen and strengthen democracies (Bauwens, Hekkert, et al., 2020). Cooperatives may conceive an enabling potential to construct circular societies, as they are deeply rooted in the communities where they operate (Novkovic, 2008). As hybrid organisations, they connect economic and social goals by internalizing externalities while enabling economic participation of community members (Limnios et al., 2018; Puusa et al., 



112 

 2013). Moreover, cooperatives are recognized to promote local development and the stability of local communities in a globalising economy (Bretos & Marcuello, 2017). In sum, cooperatives can play a role in fostering a circular society by emphasizing the needs of their members over investor profits and by anchoring regional economies and value chains of proximity (Ziegler, Poirier, et al., 2023). An illustration of the latter is documented in studies on the role of cooperatives to integrate waste pickers into the formal economy while empowering them through education and capacity strengthening (Buch et al., 2021; Zisopoulos et al., 2023). 5.2.2 Citizen energy cooperatives  
 Cooperatives have a long tradition in financing and organising energy systems. Given the collective management challenges and externalities involved in energy production and consumption, energy systems induce common pool resource problems. Cooperatives have been studied extensively to resolve these common resource problems, particularly to improve markets and socio-political acceptance to foster the uptake of renewables (Grimley & Chan, 2023; Lammers & Hoppe, 2019; Martin et al., 2018; Wolsink, 2012). In the US, rural electric cooperatives have been established for more than a century to electrify rural areas, representing 38% of total utilities in 2019 (Gilcrease et al., 2022). Cooperatives for rural electrification were likewise present in European countries such as Germany, Italy, and Spain at the beginning of the 20th century (Candelise & Ruggieri, 2020). During the last decades, cooperatives have been identified as interesting vehicles to attract investments in renewable energy (Bergek et al., 2013; ILO, 2013; Mignon & Bergek, 2016; Wierling et al., 2018). The main activities of these renewable energy cooperatives include producing and trading renewable energy and providing demand side management (DSM) services. Cooperative members of these renewable energy cooperatives can be energy producers, energy consumers, or energy prosumers (Akasiadis, 2017).  
 While energy cooperatives can be established by profit-oriented firms to attract equity-based crowdfunding and improve community acceptance of renewable energy investments, citizen energy cooperatives are specifically defined as energy cooperatives that adhere to the ICA principles. Cooperatives in the former model are sometimes referred to as FINCOOPS referring to their focus on financing projects, while the latter model is mostly identified as RESCOOPs highlighting their focus on cooperatively governing renewable energy projects. A key defining characteristic of RESCOOPs is the democratic and participatory way they involve cooperative members, allowing them to control its operations in full which is not the case when a cooperative rather serves as a funding mechanism, as is the case in FINCOOPs. Earlier work on this difference includes Yildiz (2014), who discusses differences in liabilities and the management of these cooperatives, and Tews (2018) who describes the difficulty of identifying eligible 
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criteria and actors that are not vulnerable to ‘abuse’ of subsidy schemes. Tarhan (2025) refers to ‘cooperatives of convenience’, and how private energy corporations are appropriating policy instruments reserved for community groups by forming initiatives that fit their organisational requirements. 
 Adhering to the ICA principles results in the fact that citizen energy cooperatives do not focus on maximizing shareholder value, but maximizing common member goals such as ensuring access to renewable energy (Yildiz et al., 2015), educational communication and local offers with complementary services (Viardot, 2013), or nurturing a culture of conservation and sustainability (M. Tarhan, 2015). Meanwhile, they invest in semi-public goods, generating positive externalities and counterbalancing market power by traditional operators in the electricity market (Huybrechts & Mertens, 2014). The strong involvement of users contributes to market formation (Punt et al., 2022) and the social acceptance of the energy transition (Klagge & Meister, 2018; Vernay et al., 2023; Viardot, 2013).  
 The extent to which adherence to ICA principles facilitates a circular transition remains largely understudied. From research on the role of cooperatives in the energy transition, we learn that voluntary participation may aid community-building and trust (Huybrechts & Mertens, 2014). Moreover, this principle encourages a diverse participation of members with different motivations (Bauwens, 2016; Candelise & Ruggieri, 2020), which can bring innovative ideas for CE practices, fostering a community that values resource efficiency and sustainable consumption (Akasiadis, 2017). Democratic member control facilitates active participation and collective decision-making, ensuring that decisions are made with community input, which can support CE initiatives (Mignon & Ru dinger, 2016). The proximity of cooperatives to their members enables them to intervene and influence social structures and norms (Coenen & Hoppe, 2018). This suggests that cooperatives could have a comparative advantage to other organisational forms to foster a just circular transition. Earlier work already showed how community-based social market initiatives such as education communication helped cooperatives attract members while lowering barriers for the uptake of renewable energy (Viardot, 2013). Finally, regarding the 7th principle, cooperatives could contribute to embedding a CE in a circular society based on relying on the priorities of its members’ needs rather than investors’ profits (Ziegler et al., 2023). 
 The presence of citizen energy cooperatives varies significantly across Europe, with limited initiatives in South and Central Eastern Europe, a moderate number in Belgium, the UK, and the Netherlands, and a substantial presence in Germany and Denmark (Capella n-Pe rez et al., 2018; Heras-Saizarbitoria et al., 2018; Huybrechts et al., 2018). This can be explained by differential barriers for the growth of citizen energy 
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 cooperatives, such as regulatory barriers to entry, difficulties to gather sufficient capital, and lack of normative (in post-communist countries) or cognitive (due to poor knowledge of cooperatives) legitimacy (Candelise & Ruggieri, 2020; Huybrechts & Mertens, 2014; Mignon & Ru dinger, 2016). Institutional parameters, such as trust, social norms, community identity, and environmental concerns have been shown to play an important role to motivate citizens to participate (Ruggiero et al., 2021; Soeiro & Ferreira Dias, 2020). Civil society organisations have been shown to play an intermediary role, as they have access to non-market resources such as trust, reducing asymmetric information and transaction costs (Magnani & Osti, 2016).  
 Democratic governance of a citizen energy cooperative poses challenges, potentially causing delays in decision-making processes and fostering inefficiencies, particularly when members have diverging interests (Huybrechts & Mertens, 2014; Iliopoulos & Valentinov, 2022). Survey research among potential solar PV adopters in Austria revealed that financial beliefs are the main driver behind participation (Fleiß et al., 2017). Survey-based studies from Germany revealed nuanced findings, identifying return on investment as a predominant motive while emphasizing notable distinctions among community energy companies (Holstenkamp & Kahla, 2016), and confirming the impact of community identity, trust, social norms, and environmental concerns on the willingness to participate in community energy projects (Kalkbrenner & Roosen, 2016). A Belgian study that takes into account multiple cohorts of cooperative members, being early adopting ‘community’ driven members and late entry ‘market’ driven members, reveals the interplay between social interactions and economic incentives, showing how financial rewards may crowd out behaviours that are based on social preferences (Bauwens, 2016).  
 In a follow-up study on drivers on the size of investments (Bauwens, 2019), results show that return on investment is the most important determinant for members of large communities of interest, while environmental, social, and other non-economic drivers tend to dominate financial motives for members of smaller communities of place. More recent German survey research reveals the importance of economic preferences, as well as political preferences and the habit of talking about investments to explain citizen willingness to participate in renewable energy cooperatives (Fischer et al., 2021). 5.2.3 Research gap 

 Literature on citizen energy cooperatives and CE strategies is scarce to non-existent. The only references that can be directly linked to circularity are studies on how citizen energy cooperatives stimulate sufficiency strategies and try to limit energy consumption of their members, contributing both to circular energy loops and material 
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loops (Coenen & Hoppe, 2018; Villalba-Eguiluz et al., 2023b). A statistical analysis of consumption data of two citizen energy cooperatives revealed that becoming a cooperative member led to on average to a reduction of the CO2-footprint by 235-274 kg (Akasiadis et al., 2017). More recently, a study on organisational market segments reported how the central purchasing office of Catholic schools in Flanders started a collaboration with citizen energy cooperatives to organise solar PSS contracts in schools while allowing citizens to participate in these projects (Van Opstal & Smeets, 2022). While solar PSS contracts may enable higher circularity outcomes, such as improved repair and maintenance options, the main objective, however, was to lower CAPEX for schools and spur solar PV adoption rates. 
 While cooperatives could be an interesting vehicle to organise a circular society, we cannot take for granted that cooperative members of existing cooperatives are eager to adopt sustainability practices beyond the mutual goals the cooperative was established for (Seguí -Mas et al., 2015). Sustainability challenges ask for fitting organisational structures and corporate governance regimes (Camargo Benavides & Ehrenhard, 2021). Survey research, drawing on the insights of cooperative managers, indicates the potential of the cooperative model in a circular transition (Ziegler, Poirier, et al., 2023), but for existing cooperatives perspectives of members are pivotal for their future direction. However, to the best of our knowledge, no research has been performed yet on preferences of citizen energy cooperatives for circular business models. 
 Changing regulations, market developments and technological possibilities require citizen energy cooperatives to adapt their business models. During the last decade companies in the solar PV value chain had to reinvent themselves during a shift from a heavy subsidized to a post-subsidy environment (Herbes et al., 2017; Nolden et al., 2020; Reis et al., 2021). Over time, it became increasingly challenging for citizen energy cooperatives to differentiate themselves from their commercial counterparts who are often considered faster in adopting new technologies (Martens, 2022). Citizen energy cooperatives have been found important enablers of the energy transition (Wierling et al., 2018) and contributed to the social acceptance of renewable energy solutions (Klagge & Meister, 2018). It is yet underexplored how citizen energy cooperatives could differentiate themselves in a transition towards a circular economy and society. Therefore, it is important that these cooperatives understand differential perspectives of members and non-members within their communities. 5.3 Methods 

 

In this paper, we use original online survey data from CIRCUSOL, a Horizon 2020 project 
(2018-2022) on solar circular business models. The use of online surveys is a well-
established research pracƟce to capture opinions and beliefs from large groups of 
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respondents. While individual case-studies could reveal deep and nuanced insights on 
moƟvaƟons and consideraƟons of individual households, quanƟtaƟve research methods 
that combine data of many households while controlling for household characterisƟcs allow 
to establish more robust and generalizable results. Survey research on members of ciƟzen 
energy cooperaƟves has been adopted earlier to invesƟgate their moƟvaƟons (Bauwens, 
2016; Fischer et al., 2021; Fleiß et al., 2017; Holstenkamp & Kahla, 2016; Kalkbrenner & 
Roosen, 2016; Soeiro & Ferreira Dias, 2020), and the size of their investments (Bauwens, 
2019). While online surveys pose speciĮc challenges in terms of sampling, it is important to 
control for socio-economic and demographic characterisƟcs and be cauƟous with 
generalising survey results to larger populaƟons (Bell et al., 2022). Therefore, it is important 
to use these characterisƟcs as control variables in our linear (OLS) and Probit regressions 
and perform non-response analyses wherever necessary. 
 

This survey was developed in close collaboraƟon with Ecopower, the largest ciƟzen energy 
cooperaƟve in Belgium and founding member of REScoop.eu, the European federaƟon of 
ciƟzen energy cooperaƟves. Following a preliminary trial of a small-scale survey in the city 
of Eeklo (Belgium), we reĮned our quesƟonnaire to accommodate disƟnct pathways for 
households without solar PV, households who own solar PV, and households uƟlizing rented 
solar PV systems. Survey respondents in all three pathways were asked about their interest 
in a use-oriented PSS model, speciĮcally the rental of solar PV with a transfer of ownership 
aŌer 20 years, using a 0 to 100 scale. Subsequently, respondents were prompted to select 
potenƟal value proposiƟons and barriers associated with adopƟng this business model. 
Similarly, respondents were asked to express their preference for second-life PV panels on a 
0 to 100 scale. The concept of PV reuse was explained to respondents as the reuse of 
decommissioned PV panels of high quality that were oīered in a use-oriented PSS model, 
aiming to miƟgate potenƟal concerns regarding the malfuncƟoning of second-hand PV 
panels. Although our inquiry omiƩed technical and Įnancial speciĮcs, it underscored the 
assurance that the operaƟon of second-hand PV panels would be guaranteed by the service 
provider. 
 

QuesƟons on personal characterisƟcs included gender, age, acƟvity status, educaƟonal level, 
household size, and net monthly household income. We also asked whether one of the 
grandparents of the respondent is born outside the European Union, as a proxy for migrant 
background. We asked about previous experiences with Neƞlix, SpoƟfy, or car lease to 
capture previous experiences with PSS models. As a proxy for risk aversion, we asked 
respondents to posiƟon themselves on a conƟnuous scale between two loƩeries: receiving 
1 million euro with a 1% probability and receiving 100 euro with certainty, where the former 
extreme indicates low risk aversion and the laƩer high risk aversion (Abdellaoui, 2002). 
Finally, we asked whether respondents were a member of ciƟzen energy cooperaƟve, which 
we will refer to as RESCOOP members in the remainder of this arƟcle. QuesƟons on housing 
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characterisƟcs included ownership status, housing type, the number of building layers, 
construcƟon year, roof type, and a self-assessment of the roof quality on a 0 to 100 scale. 
Next, we asked the ZIP code to idenƟfy whether respondents live in a city or not, and 
included a quesƟon whether respondents consider themselves living in an urban, a semi-
urban, or a rural area. We also included quesƟons on meter type, household and HVAC 
applicaƟons running on electricity, and the year of the PV installaƟon (in case respondents 
have solar PV). Finally, we included quesƟons on insƟtuƟonal trust, asking respondents to 
score trust in governments, service suppliers, nuclear energy, technology, and the green 
poliƟcal party on a 5-point Likert scale, the laƩer being used as a proxy for environmental 
consciousness similarly to (Palm, 2020).  
 

A visualisaƟon of this survey design and the number of respondents is depicted in Figure 9. 
Summary staƟsƟcs are reported in Appendix 5.1 (Table A.5.1), showing staƟsƟcal diīerences 
between RESCOOP members and non-RESCOOP members, using a two-sided F-test for 
diīerences in raƟos and a Mann-Whitney U test for diīerences between distribuƟons. 
Compared to other respondents, RESCOOP members appear to be more highly educated 
and are more oŌen acƟve as a civil servant or in educaƟon. Moreover, RESCOOP members 
tend to be living in more sustainable housing situaƟons (in ciƟes, in closed housing types, 
with more building layers) and opt for more sustainable installaƟon parameters (having a 
lower propensity to use electricity for heaƟng, boilers, or air-condiƟoning). RESCOOP 
members also show higher trust in governments, service suppliers and the green poliƟcal 
party, compared to other respondents. Conversely, RESCOOP members report lower trust 
values in nuclear energy. 
 

Responses were collected using SurveyMonkey. The survey was distributed via the most 
important newsleƩers on building and reconstrucƟng in Flanders (Livios, Bouwen en Wonen, 
Ilumen), via direct mailings of the CIRCUSOL project partners (Ecopower, which is a large 
ciƟzen energy cooperaƟve, and Futech, a commercial energy service provider) to their 
members and clients in Flanders, and via the newsleƩer and social media of the Įrst author's 
research insƟtute. Respondents provided informed consent and were incenƟvized with a 
loƩery of 20 sets of 6 LED lamps (E27 Įƫng). 
 

The survey was online between January 3rd, 2022, and February 28th, 2022, resulƟng in 3996 
responses of which 3884 full responses on PV ownership status and RESCOOP membership, 
and 3583 full responses on all survey variables. As the number of respondents who are 
already in a solar PSS contract turned out to be low (n=82), which is in line with the small 
market share of solar PSS models in Flanders, we focused on households that do not have 
solar PV panels yet and households who own their installaƟon. Comparing sample 
characterisƟcs with the populaƟon in Flanders, highly educated, male, and older individuals 
are overrepresented (Rousseau & Raïsa, 2021).  
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Figure 9 – Survey design and response  
 

An analysis of item nonresponse learns that survey dropouts are relaƟvely older, less 
educated, and lower income respondents. We also noƟce lower item nonresponse rates 
among RESCOOP members. Since we do not aim to extrapolate our results to infer 
frequencies of the enƟre populaƟon, or study household behaviour at extreme 
distribuƟonal tails of personal or housing characterisƟcs, we did not apply imputaƟon 
techniques to resolve item nonresponse (S. Chen & Haziza, 2019). For similar reasons, we 
did not apply post-straƟĮcaƟon weights to survey respondents, as we do not seek to 
extrapolate our results to infer macro-economic staƟsƟcs. In our staƟsƟcal analysis, we 
tested for heteroskedasƟcity in linear regressions using a Breusch-Pagan test and corrected 
whenever appropriate with robust standard errors. Likewise, we tested for collinearity 
problems by performing a VIF-test. 
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5.4 Results 5.4.1 RESCOOP membership and solar PV adoption 

 While our survey results show higher solar PV adoption rates among RESCOOP members compared to non-members (Table A.5.1), we are mainly interested in exploring differences among the reasons why homeowners invested in solar PV. In Figure 10 we report the major reasons why homeowners who own PV panels invested in solar PV, comparing differences between RESCOOP members and non-members and indicating significance differences based on a two-sided F-test. Importantly, we should take into account that these are reasons that are provided at the time of the survey, which may reflect hindsight bias as the decision to adopt solar PV has been made earlier.  
 

Note: Red lines represent significant differences at the 1% level, grey lines represent non-significant 

differences at the 5% level (according to a two-sided F test). Independence relates to perceived energy 

autonomy through solar PV adoption. Figure 10 – Major reasons of homeowners who own PV panels to invest in solar PV  
 For a large majority of both members and non-members, financial reasons, including lower energy costs and a beneficial payback time, were the reasons reported most frequently for residential solar PV investments. Interestingly, RESCOOP members reported environmental reasons with a similar relative frequency as lower energy costs (i.e., in 79% of the cases), compared to less than 60% of non-members indicating environmental reasons. Other significant differences include a larger incentive from 
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 green current certificates1 for non-members, and a larger interest in technology and reported importance of energy independence among RESCOOP members. In sum, RESCOOP members consider financial drivers to be very important, but other motivations are more prominent among RESCOOP members compared to non-members. 
We investigated the major barriers reported by homeowners who did not invest in solar 

PV and compared relative frequencies of RESCOOP members and non-members. In 

Figure 11 we see that a high upfront capital expenditure is considered the most 

important barrier, followed by insufficient trust in governments, a perceived low 

profitability, and a fear for technological obsolescence. Significant differences between 

RESCOOP members and non-members include a lower relative frequency to report the 

upfront investment as a barrier, and less difficulties with the aesthetics of solar PV. 

More importantly, for other barriers we did not find a significant difference between 

RESCOOP members and non-members. 

A multivariate analysis controlling for personal and housing characteristics, as well as 

trust parameters, revealed similar results on significant differences as reported in 

Figures 10 and 11, except for the difference in upfront investments being considered 

too high as a barrier to invest in solar PV. We report the latter analysis in Appendix 5.2, 

Table A.5.2. This reveals that upfront investments are considered less a barrier for 

highly educated respondents living in more recent houses, which are characteristics we 

have found more often among RESCOOP members, as pointed out earlier and reported 

in Table A.5.1. 

 

 
1 In 2002, the Flemish (regional) Government initiated a Tradeable Green Current (TGC) certificate scheme to 

support investments in renewable energy. Since 2015, newly installed PV installations smaller than 10 kW no 

longer received green current certificates. For bigger installations, this system was only disbanded in 2021 and 

replaced by a subsidy scheme (Van Opstal & Smeets, 2022). 
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Note: Orange lines represent significant differences at the 5% level, grey lines represent non-significant 

differences at the 5% level (according to a two-sided F test). The item “I do not know how to start” refers to 
uncertainty about administrative procedures, technical requirements, or practical steps needed to initiate solar PV installation. “Profitability too low” reflects the perception that expected financial returns or payback 

periods are insufficient relative to the upfront investment. Figure 11 – Major barriers of homeowners without PV panels to invest in solar PV 5.4.2 Preferences for solar PSS-models 

Preferences for solar PSS models have been asked on a 0 to 100 scale. When we do not 

control for any covariates, we find an average interest of 32.40 in solar PSS among 

RESCOOP members compared to 29.34 points non-members. While this difference is 

significant at a 5% level (using a Wilcoxon rank-sum test), it remains rather limited. 

Given the socio-economic and demographic differences between RESCOOP members 

and non-members (as reported in Table A.5.1), we performed a regression analysis 

(OLS) among homeowners to control for these covariates. The OLS regression, as 

reported in Table 19, shows that in general, interest in solar PSS is significantly higher 

among RESCOOP members compared to non-members. For the former we find a 

significant constant term of 40.93, compared to a non-significant constant term of 25.75 

for the latter. Interest in solar PSS models is lower among households who already have 

PV, but this negative effect is smaller for RESCOOP members than for non-members.  

As a robustness check and to capture potential non-linearities, we also performed 

probit regressions to explain profile differences among homeowners who show a high 

interest in solar PSS models (i.e., a score 80 or higher on 100), and respondents who 

show no interest in solar PSS models at all (i.e., a score of 0 on 100). A combined reading 

of these results shows that household size does not appear to matter for RESCOOP 
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members, while it does for other respondents when considering solar PSS, partially 

confirming the lower relative importance of monetary motivations among RESCOOP 

members. Government trust and trust in technology appears to be less salient for 

RESCOOP members in their decision to opt for solar PSS, while conversely, trust in the 

green political party matters significantly for RESCOOP members. Furthermore, male 

respondents show less interest in PSS models, which holds for both members and non-

members. Age only marginally affects interest in PSS models and no significant 

differences have been found on covariates such as educational background, migrant 

status, income, or living in a city or not. Finally, occupational status does not appear to 

play a role, with a notable exception of independent professionals who appear to be 

slightly more in favour of ownership models.  



 

Table 19 –OLS and Probit regression estimates on profile differences of preferences for solar PSS contracts among homeowners 

 Interest in PSS (OLS) High PSS interest (Probit) No PSS interest (Probit) 

 RESCOOP 

members 

Non-members RESCOOP 

members 

Non-members RESCOOP 

members  

Non-members 

n =  2280 789 2280 789 2280 789 

Prob > F 0.0000 0.0000     

Prob > chi2   0.0000 0.0000 0.0000 0.0000 

R2 0.0838 0.1435     

Pseudo R2   0.0546 0.1388 0.0640 0.0960 

Constant term 40.9321 

(8.2980)** 

 25.7535 

(13.71) 

-2.7237 

(0.4671)** 

-1.4937 

(0.7679) 

-2.4069 

(0.3809)** 

-1.2572 

(0.6236)* 

Male -6.4424 

(1.8640)** 

-4.6069 

(3.1160) 

-0.2188 

(0.0940)* 

-0.1037 

(0.1643) 

0.2849 

(0.0907)** 

0.3604 

(0.1555)* 

Age -0.1079 

(0.0858) 

-0.1949 

(0.1408) 

0.0070 

(0.0047) 

-0.0107 

(0.0074) 

0.0089 

(0.0039)* 

0.0028 

(0.0064) 

Activity status: white collar worker (omitted) 

Activity status: independent -7.0253 

(2.4842)** 

-9.2472 

(4.6695)* 

-0.3403 

(0.1582)* 

0.0491 

(0.2721) 

0.2337 

(0.1153)* 

0.3189 

(0.2187) 

Activity status: blue collar 

worker 

2.4542 

(4.4811) 

-0.1502 

(5.7429) 

0.2650 

(0.2042) 

-0.6880 

(0.5234) 

0.2750 

(0.1730) 

0.0922 

(0.2751) 

Activity status: civil servant 1.2798 

(2.0257) 

-3.3787 

(3.6546) 

0.0464 

(0.1084) 

-0.1671 

(0.2280) 

-0.0826 

(0.0966) 

-0.1084 

(0.1867) 

Activity status: inactive -0.1214 

(2.3434) 

4.4751 

(4.0422) 

0.0197 

(0.1266) 

0.4272 

(0.2476) 

0.1319 

(0.1063) 

-0.0003 

(0.1799) 

Education: no higher education (omitted) 

Education: higher education  1.3259 

(1.8360) 

-1.1569 

(2.7931) 

-0.0006 

(0.0987) 

-0.2679 

(0.1659) 

0.0137 

(0.0808) 

-0.0768 

(0.1277) 

Education: university -0.6318 

(1.9750) 

1.0862 

(3.1350) 

-0.0591 

(0.1059) 

-0.0351 

(0.1667) 

-0.0006 

(0.0879) 

-0.2410 

(0.1434) 

Migrant background -4.5351 

(2.7587) 

-4.9860 

(4.2486) 

-0.0470 

(0.1508) 

-0.3144 

(0.2740) 

0.1715 

(0.1192) 

0.0576 

(0.2051) 

Household size -0.3350 

(0.6956) 

3.6734 

(1.1792)** 

0.0386 

(0.0385) 

0.2005 

(0.0645)** 

0.0478 

(0.0306) 

-0.1442 

(0.0569)* 

Income (ordinal) -0.3510 

(0.5857) 

-0.4808 

(1.0067) 

0.0008 

(0.0321) 

-0.0882 

(0.0593) 

0.0046 

(0.0251) 

0.0856 

(0.0448) 

Risk aversion -0.0106 

(0.0220) 

-0.0078 

(0.0347) 

0.0007 

(0.0012) 

0.0021 

(0.0022) 

0.0022 

(0.0010)* 

0.0008 

(0.0017) 

City 0.4609 

(1.3777) 

-0.5531 

(2.3675) 

0.0159 

(0.0745) 

0.0678 

(0.1384) 

-0.0209 

(0.0622) 

0.1170 

(0.1090) 

Type: closed and apartment (omitted) 

Type: semi-open -0.2129 

(2.1259) 

-4.3602 

(4.0373) 

-0.0225 

(0.1080) 

-0.3721 

(0.2238) 

0.0521 

(0.0965) 

0.2330 

(0.2036) 

Type: open  -2.8364 

(2.2084) 

-2.9532 

(4.0545) 

-0.01413 

(0.1152) 

-0.0488 

(0.2081) 

0.1114 

(0.0997) 

0.4827 

(0.1872)** 

Building layers 0.6009 

(1.2035) 

1.1959 

(4.0545) 

0.0311 

(0.0609) 

-0.0088 

(0.1119) 

0.0186 

(0.0528) 

0.0340 

(0.0887) 

Flat roof 6.5095 

(2.0977)** 

-1.6869 

(3.7368) 

0.2539 

(0.0986)** 

0.0480 

(0.1899) 

-0.1410 

(0.0942) 

0.0174 

(0.1646) 

Roof quality -0.0070 

(0.0348) 

0.0402 

(0.0578) 

0.0062 

(0.0020)** 

0.0042 

(0.0033) 

0.0068 

(0.0017)** 

0.0046 

(0.0027) 

Construction year (ordinal) -0.4849 

(0.3055) 

-0.3449 

(0.5735) 

-0.0165 

(0.0157) 

-0.0168 

(0.0301) 

0.0131 

(0.0135) 

-0.0187 

(0.0255) 

Trust: government 0.5913 

(0.7809) 

4.0310 

(1.3560)** 

0.0389 

(0.0408) 

0.0154 

(0.0773) 

-0.0062 

(0.0345) 

-0.1373 

(0.0640)* 

Trust: service suppliers 1.2463 

(0.7921) 

0.3560 

(1.4214) 

0.0314 

(0.0425) 

-0.0270 

(0.0810) 

-0.0404 

(0.0347) 

-0.0319 

(0.0661) 

Trust: nuclear energy -0.0225 

(0.6189) 

-1.1089 

(1.0185) 

0.0119 

(0.0329) 

-0.0532 

(0.0570) 

0.0185 

(0.0274) 

-0.0289 

(0.0495) 

Trust: technology 0.3415 

(1.0016) 

3.0269 

(1.3705)* 

0.1320 

(0.0564)** 

0.1767 

(0.0817)* 

0.0713 

(0.0435) 

-0.0709 

(0.0728) 

Trust: green political party 2.8446 

(0.7272)** 

0.6526 

(1.2379) 

0.0342 

(0.0394) 

0.0906 

(0.0663) 

-0.1347 

(0.0322)** 

-0.0850 

(0.0603) 

Experience: car lease 0.8991 

(1.6591) 

0.7125 

(2.6678) 

0.0670 

(0.0877) 

0.1980 

(0.1458) 

-0.0539 

(0.0732) 

0.0294 

(0.1196) 

Experience: Netflix 3.4568 

(1.6220)* 

4.8106 

(2.6474) 

0.01482 

(0.0884) 

0.1933 

(0.1484) 

0.0119 

(0.0729) 

-0.1693 

(0.1196) 

Experience: Spotify 2.2162 

(1.6345) 

-0.3468 

(2.8280) 

0.0903 

(0.0876) 

0.0641 

(0.1540) 

-0.1000 

(0.0762) 

-0.1336 

(0.1291) 

PV owner -9.7065 

(1.8093)** 

-14.75 

(3.3462)** 

-0.3629 

(0.0873)** 

-1.4937 

(0.7779) 

0.0826 

(0.0807) 

0.4038 

(0.1513)** Note: Households who are already in a PSS contract are excluded. Robust standard errors in OLS to correct for heteroskedasticity. * significant at the 5% level, ** significant at the 1% level. Standard errors between brackets.  



 

In Figure 12 we see that in most cases, value propositions and barriers are alike 

between member and non-member homeowners without solar PV. Exceptions are 

lower social informational barriers (i.e., not knowing anyone in a PSS model), higher 

trust, and a lower inclination to expect decreasing energy prices among RESCOOP 

members.  

 

Note: Red lines represent significant differences at the 1% level, orange lines represent significant differences 

at the 5% level, grey lines represent non-significant differences at the 5% level (according to a two-sided F 

test). “Fixed prices” refers to predictable and contractually agreed payment structures. “Better monitoring and steering” denotes improved system oversight and optimisation provided by the service provider. “Preference to remain independent” captures the desire to avoid long-term contractual dependence on a provider. “Bad when market prices drop” captures concerns that fixed contractual payments may become 
disadvantageous if energy market prices decline. 

 Figure 12 – Major value propositions (left) and barriers (right) for solar PSS among homeowners without PV 5.4.3 Preferences for PV reuse 

Similarly, we asked respondents to indicate on a 0 to 100 scale to what extent they 

would be interested in the installation of second-life PV panels. This offer entailed the 

reuse of decommissioned PV panels in a PSS-contract, unburdening the risk of repair 

and maintenance because there is a lack of certification and warranties for second-life 

PV. Not controlling for any covariates, we see an average interest of 34.48 in PV reuse 

among RESCOOP members compared to 27.71 among non-members. This difference is 

significant at the 1% level in a Wilcoxon rank-sum test. 

In Table 20, we report results of a linear regression (OLS) to explain differences in 

interest in PV reuse, accompanied with probit regression results to explain high interest 

in PV reuse (i.e., a score of 80 or more) and no interest in PV reuse (i.e., a score of 0 on 
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100). Again, OLS results show a significant higher interest in PV reuse among RESCOOP 

members, with a significant constant term of 44.83 compared to a non-significant 

constant term of 14.06 for non-members.  

In general, interest in PV reuse is higher among respondents living in older houses or 

houses with flat roofs (reducing the burden of any aesthetic impact of potentially 

heterogeneous PV modules), among respondents with a university background, and 

among respondents with high trust in the green political party (reflecting 

environmental concerns). Older respondents show less interest in PV reuse, but this 

relation is weaker among RESCOOP members. Likewise, trust in technology appears to 

matter less for RESCOOP members. RESCOOP members who already own solar PV show 

a higher interest in PV reuse than non-members. Furthermore, our results mostly show 

similarities between respondents regarding gender, activity status, migration 

background, household size, income, and most housing characteristics (apart from 

construction year and flat roofs), which holds for both members and non-members.



 

Table 20 – OLS and Probit regression estimates on profile differences of preferences for 2nd life PV in a PSS model among homeowners 

 Interest in 2nd life (OLS) High 2nd life interest (Probit) No 2nd life interest (Probit) 

 RESCOOP 

members 

Non-

members 

RESCOOP 

members 

Non-

members 

RESCOOP 

members  

Non-

members 

n =  2281 789 2281 789 2281 789 

Prob > F 0.0000 0.0000     

Prob > chi2   0.0000 0.0000 0.0000 0.0000 

R2 0.1295 0.1456 0.0692 0.1458 0.0935 0.0781 

Pseudo R2       

Constant term 44.8305 

(8.4190)** 

14.0551 

(12.4913) 

-1.1451 

(0.4269)** 

-2.1455 

(0.8476)* 

-2.1459 

(0.3991)** 

-0.9365 

(0.6086) 

Male 1.6615 

(1.7994) 

0.8556 

(2.8237) 

0.0762 

(0.0954) 

0.1845 

(0.2070) 

0.2052 

(0.0954)* 

0.1538 

(0.1498) 

Age -0.5386 

(0.0864)** 

-0.3712 

(0.1247)** 

-0.0186 

(0.0043)** 

-0.0066 

(0.0079) 

0.0166 

(0.0041)** 

0.0058 

(0.0062 

Activity status: white collar worker (omitted) 

Activity status: independent 3.9184 

(2.7737) 

-4.5768 

(4.4900) 

0.1108 

(0.1235) 

-0.7259 

(0.3362)* 

-0.0283 

(0.2178) 

0.0520 

(0.2298) 

Activity status: blue collar 

worker 

0.9307 

(4.2103) 

3.1724 

(5.3866) 

0.0758 

(0.2027) 

-0.3192 

(0.3816) 

0.2011 

(0.1857) 

0.2169 

(0.2711) 

Activity status: civil servant 0.7482 

(2.0350) 

-2.3913 

(3.6870) 

-0.0770 

(0.1026) 

-0.1498 

(0.2465) 

-0.1909 

(0.1055) 

0.0000 

(0.1827) 

Activity status: inactive -1.3749 

(2.2820) 

-0.9701 

(3.9780) 

0.0503 

(0.1208) 

-0.0951 

(0.2427) 

0.0671 

(0.1086) 

0.4455 

(0.1802)* 

Education: no higher education (omitted) 

Education: higher education  1.2235 

(1.7862) 

1.2538 

(2.6313) 

0.0454 

(0.1018) 

-0.4153 

(0.1980)* 

0.0481 

(0.0833) 

-0.1218 

(0.1271) 

Education: university 3.8252 

(1.9642) 

4.9732 

(2.9951) 

0.2137 

(0.1057)* 

0.4158 

(0.1645)* 

-0.0491 

(0.0921) 

-0.1455 

(0.1440) 

Migrant background -0.3778 

(3.0863) 

7.5941 

(4.6858) 

0.2012 

(0.1327) 

0.5355 

(0.2372)* 

0.1905 

(0.1260) 

-0.4319 

(0.2333) 

Household size -0.1983 

(0.6833) 

0.2665 

(1.0958) 

-0.0081 

(0.0336) 

-0.0130 

(0.0675) 

-0.0078 

(0.0333) 

-0.0712 

(0.0534) 

Income (ordinal) -1.0853 

(0.5656) 

-1.0122 

(0.9066) 

-0.0343 

(0.0299) 

-0.0783 

(0.0605) 

0.0271 

(0.0267) 

0.0811 

(0.0439) 

Risk aversion -0.0105 

(0.0221) 

0.0077 

(0.0350) 

-0.0009 

(0.0011) 

-0.0018 

(0.0023) 

0.0019 

(0.0010) 

0.0017 

(0.0017) 

City 1.0190 

(1.3928) 

-0.0295 

(2.2593) 

0.0215 

(0.0729) 

-0.0019 

(0.1539) 

-0.0757 

(0.0659) 

-0.0513 

(0.1070) 

Type: closed and apartment (omitted) 

Type: semi-open -0.6455 

(2.1441) 

-3.4310 

(3.8981) 

-0.0562 

(0.1055) 

-0.5544 

(0.2510)* 

0.0664 

(0.1024) 

0.1553 

(0.1918) 

Type: open  -0.1711 

(2.2702) 

1.3264 

(3.8232) 

-0.0558 

(0.1139) 

-0.1125 

(0.2234) 

0.2629 

(0.1040) 

0.2213 

(0.1827) 

Building layers 1.0539 

(1.1985) 

2.4271 

(1.7432) 

0.0828 

(0.0617) 

0.0510 

(0.1024) 

-0.0383 

(0.0540) 

0.0435 

(0.0864) 

Flat roof 7.1091 

(2.1293)** 

7.0941 

(3.5883)* 

0.2542 

(0.0964)** 

0.2320 

(0.2039) 

-0.2134 

(0.1021)* 

0.1659 

(0.1600) 

Roof quality -0.0090 

(0.0360) 

0.0035 

(0.0555) 

0.0029 

(0.0020) 

0.0039 

(0.0041) 

0.0047 

(0.0018)** 

0.0026 

(0.0026) 

Construction year (ordinal) -1.0846 

(0.3141)** 

-1.7359 

(0.5063)** 

-0.0357 

(0.0153)* 

-0.0600 

(0.2689)* 

0.0389 

(0.0146)** 

0.0030 

(0.0246) 

Trust: government 0.1968 

(0.7748) 

1.3780 

(1.3366) 

-0.0671 

(0.0381) 

0.0456 

(0.0802) 

-0.0432 

(0.0378) 

-0.1102 

(0.0628) 

Trust: service suppliers 1.5526 

(0.8028) 

0.7716 

(1.4134) 

0.0857 

(0.0418)* 

0.1122 

(0.0839) 

0.0028 

(0.0369) 

-0.0023 

(0.0644) 

Trust: nuclear energy -0.9648 

(0.6378) 

1.0239 

(0.9975) 

-0.0509 

(0.0323) 

0.0608 

(0.0676) 

0.0366 

(0.0292) 

0.0353 

(0.0502) 

Trust: technology 1.7935 

(0.9971) 

4.4822 

(1.3221)** 

0.0923 

(0.0547) 

0.1810 

(0.0963) 

0.0432 

(0.0457) 

-0.1920 

(0.0709)** 

Trust: green political party 4.8265 

(0.7380)** 

5.2681 

(1.2124)** 

0.1184 

(0.0368)** 

0.0331 

(0.0767) 

-0.1720 

(0.0355)** 

-0.0996 

(0.0575) 

Experience: car lease 0.1399 

(1.6448) 

-2.3560 

(2.5237) 

0.0391 

(0.0820) 

-0.3873 

(0.1741)* 

0.0027 

(0.0775) 

-0.0707 

(0.1206) 

Experience: Netflix -2.5344 

(1.6214) 

3.7003 

(2.5616) 

-0.0827 

(0.0828) 

0.4134 

(0.1542)** 

0.0378 

(0.0766) 

0.1515 

(0.1187) 

Experience: Spotify 1.5459 

(1.6622) 

-3.0485 

(2.7630) 

0.0513 

(0.0821) 

-0.1490 

(0.1835) 

-0.0108 

(0.0809) 

0.1230 

(0.1280) 

PV owner 3.2302 

(1.7175) 

-0.5423 

(2.7851) 

0.1857 

(0.0913)* 

-0.0664 

(0.1815) 

-0.3080 

(0.0824)** 

-0.0243 

(0.1360) Note: Households who are already in a PSS contract are excluded. Robust standard errors in OLS to correct for heteroskedasticity. * significant at the 5% level, ** significant at the 1% level. Standard errors between brackets.  
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Figure 13 reports relative frequencies of homeowner respondents that state the value 

propositions reported as convincing for PV reuse in a PSS model. Comparing RESCOOP 

members and non-members results in significant differences and ranking reversals. 

While non-members could be convinced most by financial propositions, RESCOOP 

members value environmental and maintenance propositions most. Noteworthy, 

RESCOOP members also show higher frequencies for financial aspects and unburdening 

costs following from asymmetric information issues. Finally, RESCOOP members show 

themselves more prone to pioneer in PV reuse. 

Note: Red lines represent significant differences at the 1% level, orange lines represent significant 

differences at the 5% level, grey lines represent non-significant differences at the 5% level (according to a 

two-sided F test). Figure 13 – Convincing value propositions for PV reuse in a PSS model among homeowners 5.5 Discussion 5.5.1 Empirical contribution 

 In this study we compare perspectives of members and non-members of citizen energy cooperations on the adoption of solar PV (RQ1) and circular solar value propositions (RQ2). We revisit the answers to our research questions in an integrated manner, facilitating a comparative approach. 
 Firstly, our results confirm earlier research that members of citizen energy cooperatives are equally concerned about financial aspects as non-members (Fleiß et al., 2017), but that additional perspectives play a distinctive role (Holstenkamp & Kahla, 2016). This applies to (ex-post evaluations of) investment decisions on solar PV in general but is also found in this study for motivations to engage in solar PSS models or PV reuse. Likewise, our findings (in Table A.1) confirm higher levels of trust and environmental concerns among cooperative members compared to non-members, which is also reflected in the ways they perceive solar PV uptake (Figures 10 and 11 and Table A.2), as well as in their higher interest in circular solar business models (Tables 19-20 and 
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 Figures 12-13). Regarding solar PV uptake, these findings align with earlier findings (Kalkbrenner & Roosen, 2016; Magnani & Osti, 2016), whereas the connection to circular solar business models has not been previously established.  
 Secondly, our results suggest that cooperative members face lower social informational barriers while showing greater social acceptance for circular solar business models. Similar findings pointing at mechanisms fostering social information exchange and social acceptance among cooperative members when adopting innovations have been documented in the field of agriculture (Kolade & Harpham, 2014; Manda et al., 2020) and renewable energy (Klagge & Meister, 2018; Viardot, 2013), but are new in the field of adopting circular business models.  
 Thirdly, our results suggest that citizen energy cooperative members show a higher inclination to apply total cost of ownership considerations (i.e., higher interest in maintenance-related value propositions) when considering solar PV and circular solar business models (Figures 10-13). Furthermore, they attach greater value to pioneer in adopting new sustainability solutions compared to non-members. These findings offer new insights into the role of cooperatives in fostering their members to incorporate positive externalities into their decision-making processes, reflecting an internalisation of the 7th ICA principle at the individual member level. While (Herbes et al., 2017) mention a higher risk aversion among cooperative members as a significant barrier for the development of citizen energy cooperatives, our results do not show differences in risk-aversion between members and non-members. 
 Finally, these findings, complemented with earlier findings on the importance of community identity, trust, environmental concerns, and social norms to participate in community energy schemes (Kalkbrenner & Roosen, 2016), illustrate the claim of Jaeger-Erben et al. (2021) that for the transition towards widespread use of renewables, a circular society is necessary and not merely a circular economy. Cooperatives are examples of economic decentralisation (Bauwens, Hekkert, et al., 2020) , and a way to deepen and strengthen democracy by practicing direct participatory democracy. Moreover, cooperative identity and the ICA principles have been identified as a blueprint for transformative change towards sustainability (Novkovic, 2022). Nevertheless, inclusion and participatory justice are a necessary condition for a circular society as well. Citizen energy cooperatives, however, have been criticized to be dominated by the middle class and technophile eco-modernists (Rommel et al., 2018), which can be partially confirmed by our results (see Table A.1). Without the participation of pluralistic groups of individuals, citizen energy cooperatives could even contribute to the widening of social gaps within communities. Therefore, a major effort is needed by citizen energy cooperatives to open initiatives to less affluent groups to build a truly transformative circular society. Although this call has previously been made earlier in the literature on the energy transition (D. Tarhan, 2022; M. Tarhan, 
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2015), it has not been articulated in relation to the role of cooperatives in a circular transition. 5.5.2 Practical implications 

 Citizen energy cooperatives have been proven to be frontrunners in adopting renewable energy while contributing to its social acceptance (Klagge & Meister, 2018). Our results suggest that citizen energy cooperatives could play a similar role to the adoption of circular solar solutions. As the strong involvement of cooperative members contributed to market formation in renewable energy solutions (Punt et al., 2022), the organisational knowledge and legitimacy of citizen energy cooperatives could as well play an important role to foster social acceptance and a market pull for circular solutions in solar energy or even other product groups. A major barrier for energy cooperatives to involve citizens, however, is a lack of familiarity with energy cooperatives among non-members (Fischer et al., 2021). Policymakers could therefore resolve this cognitive legitimacy problem by supporting and showcasing the cooperative model, most specifically towards communities that have been least involved.  
 While cooperatives can enhance trust and lower transaction costs among members, they can only act effectively when being supported by sound and well-aligned regulatory frameworks (Ruggiero et al., 2021), as well as popular trust in governmental policies, and (semi-)public institutions that govern the energy market (Van Opstal & Manshoven, 2024). Participation of citizen energy cooperatives in semi-public institutions, such as intermunicipal organisations and agencies that govern energy transmission and distribution, would enhance institutional trust, and contribute to the economic and political democratisation of these institutions while further enabling the transition to a circular economy and society. Moreover, it would place cooperatives at the core of their comparative institutional advantage, where membership entails the possibility to participate in deliberation and decision-making processes, transcending consumerist perspectives of being mere users. 
 Our results show that cooperative members value financial considerations as much as other citizens. Therefore, citizen energy cooperatives are not exempt from offering attractive value propositions. Depending on the focus of an energy cooperative on mutual interests or on general interests, (Bauwens, Huybrechts, et al., 2020) find that the former would benefit most from ‘scale up’ business growth strategies, while the latter may lead to less growth-focused strategies to enhance the impact on their beneficiaries or broaden the diversity of services to their target audience. Citizen energy cooperatives could as well start to experiment with circular business models as a peripheral activity, which can be an appropriate business model diversification strategy when members have heterogeneous preferences (Geissdoerfer et al., 2018; Iliopoulos & Valentinov, 2022). In that case, early adopting members can showcase how circular 
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 solar solutions may work, increasing social acceptance of other members while triggering internal deliberation processes, and shifting the core activities of the cooperative over time.  
 To gain normative legitimacy in a transition towards a circular society, citizen energy cooperatives should investigate strategies to stimulate member diversity. Examples include reconsidering minimum investment requirements and targeting disadvantaged communities in their outreach activities (D. Tarhan, 2022). Cooperatives are hybrid organisations by design, combining market and community orientations (Caselli et al., 2022), providing them a comparative institutional advantage over organisational forms to deal with membership heterogeneity. A major challenge, however, to deal with membership heterogeneity and multistakeholder governance is that it increases costs of collective decision-making and agency costs (Huybrechts & Mertens, 2014). Agency costs, stemming from monitoring management by members, are traditionally higher in cooperatives compared to third-party owned companies, given the decoupling between shares and voting rights which often results in an atomistic membership with a high probability to freeride on costly monitoring. Therefore, investing in cooperative identity and showcasing the cooperative difference in value propositions towards members will remain crucial if cooperatives want to pick up a salient role in a circular society. 5.5.3 Limitations and recommendations for further research 

 A first limitation of our research is its geographical scope. With an installed capacity of 750 W per capita at the end of 2022, the region of Flanders in Belgium can be considered as a frontrunner to adopt solar PV. Within Europe, only the Netherlands (1072 W per capita) and Germany (810 W per capita) show higher adoption rates (Flemish Government, 2024). Meanwhile, Flanders has a tradition with citizen energy cooperatives for multiple decades. While experiences from a frontrunner region may be interesting for other industrialised regions, more research is recommended for solar circular PSS models in less developed regions that may be more sunlit but suffer from entirely different institutional and infrastructural challenges. 
 A second limitation of our research stems from the timing of our survey, predating the war in Ukraine. While this war mostly shed light on resource and energy dependencies in most European countries, we can reasonably expect that attention for both renewables and circular options only increased since. Nevertheless, follow-up research to compare pre-war, wartime, and (future) post-war perspectives would be recommended.  
 Thirdly, our research provides a static cross-section perspective on perspectives of members and non-members. Value propositions and comparative advantages of citizen energy cooperatives vis-a-vis their commercial counterparts, however, evolve over time depending on evolving market parameters, regulatory environments, and technological 
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innovations. Many new business models for solar energy, entailing for example demand response management, self-consumption plans, or data-enhanced grid services, are currently only adopted by a small fraction of frontrunners. We therefore recommend future research on both the evolving comparative advantages of citizen energy cooperatives in this evolving field, as well as the potential of these new business models to enable further steps in a transition towards a circular economy and society. Case studies and interviews could provide meaningful insights to achieve a better in-depth understanding of motivations, barriers, and enablers in this regard. 
 Fourthly, a dynamic research framework could enable future research to identify to which extent the cooperative difference we find in this study can be explained by auto-selection of membership or by mechanism that are induced by cooperative membership itself. One example of such a mechanism is that agency may spur increased personal knowledge and personal relationships (Von Jacobi et al., 2019). As shown in studies on housing cooperatives (Arbell et al., 2020; Avilla-Royo et al., 2021), cooperative membership may foster understanding of complex issues, increasing environmental awareness, seeking sustainable solutions, develop peer learning, and thereby become a drive of social transformation itself. Longitudinal panel data surveys and interviews could help to gain a better in-depth understanding of these underlying mechanisms.  
 As our research focuses on motivations and barriers, as registered at the time of the survey, it may bias insights on past motivations predating past decisions as is the case in gathering information on motivations to invest in solar PV in our work. As this challenge is acknowledged in market research studies (Geissmar et al., 2023), cognitive biases appear to play a role before, during, and after a purchase decision. Nevertheless, future research would be welcomed to compare both ex ante and ex post narratives on investment and purchase decisions of households in a CE. Conversely, another limitation stems from the fact that we ask for customer interest in solar PSS and PV reuse, reflecting motivations that may not necessarily lead to actual behaviour (Conner & Norman, 2022). Further research would be welcomed to deepen our knowledge on the role cooperative membership may have on intention-behaviour gap in adopting circular business models. 5.6 Conclusions 

 This is the first paper that surveys differential perspectives of cooperative members on circular business models. We conducted a unique survey that enables us to investigate differential perspectives of both members and non-members of citizen energy cooperatives towards circular solar business models while controlling for an extensive set of personal and housing characteristics and trust parameters. First, we addressed differential value propositions and barriers to invest in solar PV in general. Results show that members and non-members both report financial concerns, but other drivers such as environmental consciousness, independence, and interests in technology play a 



132 

 greater role among cooperative members, partially confirming earlier research. Secondly, our results show a higher interest among cooperative members in solar PSS models and PV reuse compared to non-members. Confirming earlier results on the role of cooperatives in sustainability investments, cooperative members show comparatively high trust levels in the cooperatives they own and govern, facilitating them to overcome barriers to adopt new sustainability innovations such as circular solar business models. Moreover, they show higher social acceptance and willingness to pioneer in circular strategies compared to non-members. Therefore, policymakers are recommended to stimulate the development of cooperatives to embrace CE strategies. 
 Cooperatives can be seen as an interesting organisational form to support the transition to a circular society. Cooperatives have an institutional comparative advantage to enable and embed economic democracy, which may become crucial to gain and maintain support for a circular transition that may require significant economic and psychological switch costs from the general public. Nevertheless, citizen energy cooperatives are challenged to address social and inequality mechanisms that may deteriorate participatory and redistributive justice outcomes. Apart from ethical considerations, these aspects of a just transition matter if we want to preclude that a circular transition would only benefit affluent segments within our society, rendering a circular transition incomplete and ineffective. While this challenge exists since the early beginnings of the cooperative movement, we identify novel research gaps to support this endeavour.  
 In terms of future research, we suggest the following. Firstly, more research is needed on the potential role of cooperatives to enable a circular society, including the identification of barriers and enablers within legislations and cooperative governance mechanisms and the potential of multistakeholder cooperatives to include all relevant stakeholder groups in this transition. This also includes the need for actionable criteria for cooperatives to develop transparent rules on how far they can go with combining solidarity mechanisms on the one hand while safeguarding the financial viability of the cooperative on the other hand. Secondly, since a CE transition may require economies of scale and vertical integration, we recommend further research on the role of cooperatives as a vehicle for economic participation in semi-public institutions that are key during a circular transition. This way, cooperatives may mitigate market concentration and develop countervailing power and support the normative legitimacy of a circular transition. Finally, we recommend further research on the corrective and prospective function of cooperatives when adopting circular business models and embedding circularity goals across product groups and industries. Likewise, more research would be recommended on the supportive role of networks of cooperatives during a circular transition, as they may reinforce each other through information exchange and developing supportive ecosystems. 
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6. Smart, circular and renewable: the role of cooperative governance in accelerating a sustainable energy transition 
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 Abstract 

 The proliferation of renewable energy contributes to the Sustainable Development Goals but also leads to waste issues and critical raw material dependencies. It is therefore important to study circular economy (CE) strategies for renewables to mitigate these challenges, while ensuring broad social participation and enhancing community and business resilience. We apply market failure and cooperative theory to explore how cooperative governance can enable and embed circularity in smart grids. Using a case study of a smart grid project in Belgium, we identify key barriers and enablers for fostering circular outcomes. Our findings suggest that cooperative governance can mitigate market failures involved, such as split incentives and asymmetric information, resolving missing markets and facilitating the integration of CE strategies in smart grids. Analysing design-implementation gaps and boundary conditions for scaling and replication highlights the importance of overcoming regulatory barriers and engaging stakeholders through compelling value propositions. While cooperatives are a promising model for advancing sustainable energy transitions, they require regulatory support and community involvement to realise their full potential. Smart grid development may be shaped by regional institutional contexts but the insights on cooperatives derived from this study have a broad international relevance given the globally applied and comparable framework employed. 
 Keywords: circular economy; renewables; circular business model; circular society; market failure; cooperatives 
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 6.1 Introduction 

 Renewable energy generation has been acknowledged as an important contributor to the Sustainable Development Goals (SDGs) by reducing greenhouse gas emissions and reducing energy dependence on fossil fuels (Strielkowski et al., 2021). Moreover, the Covid-19 crisis, the war in Ukraine, and geopolitical tensions in the Middle East show the vulnerability of the global economy to systemic shocks, urging policymakers and firms to investigate alternatives for fossil fuels, increasing resilience of businesses and communities (Gatto et al., 2024; Zhou et al., 2023).  
 The successful proliferation of renewables, however, causes an upcoming waste problem. For example, the International Renewable Energy Agency (IRENA) projects that waste from cumulative solar PV projects alone will increase from 0.2 Mt in 2021 to almost 50 Mt in 2040 and more than 200 Mt by 2050 at the global level (IRENA, 2024). Additionally, for some components of renewables, such as solar PV, wind turbines, or batteries, we are dependent on critical raw materials, including rare earth elements, cobalt, and lithium, that originate from a very limited number of countries, increasing geopolitical dependencies (European Commission, 2023). Extraction of these resources results in environmental, societal, and political risks in the extracting regions and countries (Wolters & Brusselaers, 2024). Therefore, it is relevant to study circular economy (CE) strategies for renewables.  
 The CE is an economic system that replaces the 'end-of-life' concept with reducing, alternatively reusing, recycling, and recovering materials in production/distribution and consumption processes (Kirchherr et al., 2017). Applied to renewable energy systems, this does not only involve high-quality recycling (Chowdhury et al., 2020), remanufacturing (Deng et al., 2021), or repurposing (J. Chen et al., 2023), but also new business models that aim at improved maintenance, repair, and reuse of renewable energy sources (Strupeit et al., 2024), and sufficiency strategies that reduce total energy usage in the first place to reduce the overall energy need (Temiz & Dincer, 2023). These strategies will not eliminate the waste problem nor the demand for virgin critical raw materials, but by supporting lifetime extension and resource efficient design, they can significantly mitigate it, contributing to the slowing and narrowing of material loops. 
 To achieve a sustainable CE, scholars increasingly point at the importance of creating a ‘circular society’ as a boundary condition (Calisto Friant et al., 2023; Jaeger-Erben et al., 2021). This concept of a circular society encompasses distributional, procedural, and recognitional justice. The circular economy and society transitions require participation of all members of society, enhancing resilience of both communities and businesses. During the last 180 years, cooperatives have been proven to be an organisational form that is able to tackle societal problems while strengthening resilience of its members and their communities (ILO, 2002; Novkovic, 2022). Cooperatives, as defined by the International Cooperative Alliance (ICA) (ICA, 1995), are open and voluntary 
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associations, allowing individuals to join to meet shared economic, social, and cultural needs. In the last few decades, renewable energy source cooperatives (REScoops) played an important role in increasing social acceptance and attracting financial means for investments in renewables (Huybrechts & Mertens, 2014). Nevertheless, research on the role of cooperatives in a circular transition remains relatively unexplored. Notable exceptions include Ziegler et al. (Ziegler, Poirier, et al., 2023), providing a theoretical discussion, and research on the role of waste picker cooperatives in circular supply chains in emerging countries (Batista et al., 2019; Braz & Marotti de Mello, 2022a). Nonetheless, it is not clear why and how cooperative members, who are both using, owning, and governing their cooperatives, would support and embed circularity goals over a long period of time.  
 Smart grids have been proposed as a solution for local, digitally enabled renewable energy provision in communities. This paper examines how cooperatives can enable and embed circularity goals into smart grid governance. A smart grid is “an electricity network that can intelligently integrate the actions of all users connected to it, in order to efficiently deliver sustainable, economic, and secure electricity supplies” (European Commission, 2006). It is ‘smart’ because it integrates advanced technologies, digital communication, and automation to optimise electricity generation, distribution, and consumption. Smart grids can be implemented by various actors, including public authorities, utility companies, REScoops, cooperatives of complex campuses, and cultural heritage projects (Kojonsaari & Palm, 2023). They are complex sociotechnical networks, combining novel technologies, user behaviours, and diverse sources for energy generation, storage, and distribution (Wolsink, 2012). Smart grids may enhance community resilience by reducing the risk of power outages, ensuring community access to renewable energy, or developing services for marginalised groups and civil society organisations (Hotaling et al., 2021; Tarasova & Rohracher, 2023).  
 Research on the social aspects of smart grids has been identified to be lagging to knowledge development of its technical aspects, resulting in major research gaps on energy democracy (Kojonsaari & Palm, 2023; Wolsink, 2024). Moreover, to the best of our knowledge, no research has been published earlier on governance aspects of CE strategies in smart grids. Therefore, we aim to answer the following research questions: 
 

- RQ 1: What are barriers and enablers to foster circular outcomes in a smart grid?  
- RQ 2: How can cooperative stakeholder governance enable and embed circularity goals in a smart grid? 

- RQ 3: What lessons can we learn from a smart grid demonstrator to foster the uptake of circular strategies? 

 We analyse a case study of a smart grid project in Zwevegem (Belgium) that was conducted between 2019 and 2024 and had explicit aims to incorporate circular strategies and a cooperative governance. The smart grid project was envisioned to 
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 combine mixed user profiles (including SMEs, associations, and social housing) and encompassed multiple technical and regulatory challenges. We utilise empirical material from participatory observation, project documentation, and 30 interviews that were conducted with relevant stakeholders and experts. This material is analysed through a conceptual framework building on insights from market failure and cooperative theories. 
 The remainder of this paper is structured as follows. In Section 6.2 we present background information on smart grids and the CE, on cooperative smart grid governance, and on the research gap we address. Next, in Section 6.3, we present methods and materials. In Section 6.4 we present the results, followed by a discussion and conclusions in Section 6.5. 6.2 Background 

 In this section, we provide a brief overview of relevance literature on smart grids and the CE and on the role of cooperatives in smart grid governance. Furthermore, we substantiate the research gap addressed. 6.2.1 Smart grids and the circular economy 

 While smart grids are conceived to optimise the distribution and use of energy, research on optimizing resource streams in smart grids remains scarce. Examples include research on optimizing the design of eco-industrial parks encompassing both circularity and smart grids (Kuznetsova et al., 2016), or research on fuel for smart grid power management stemming from municipal and industrial waste (Thomas & Mishra, 2022) or livestock waste (Pereira et al., 2023), which all focus on recycling and recovery as CE strategies.  
 Studies on higher-level circular strategies are mostly found at the component level. While smart grids neither design nor recycle components, their maintenance and governance practices may significantly influence their ability to slow and narrow material loops at the component level. Regarding renewable energy generation, Rabaia (Rabaia et al., 2024) presents an overview of 10 circular strategies for solar PV, including strategies to extend the lifespan of PV panels, such as reusing discarded models, improved maintenance, and refurbishment of older PV modules. The latter strategy was found to be least implemented, while further research on PV reuse is called upon (notable exceptions are (Nyffenegger et al., 2024; Van Opstal & Smeets, 2023b, 2023a)). Recently, Hu et al. (Hu et al., 2024) established PV reuse as the preferred strategy to mitigate carbon emissions for the four major metals in solar PV (i.e., aluminium, copper, nickel, and lead). For wind turbines, Mendoza & Pigosso (Mendoza & Pigosso, 2023) discuss the steep pathway of the wind industry towards circularity 
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beyond the already challenging theme of recycling, calling for a prioritization of circular criteria in procurement, component tracking and monitoring, reverse logistics, and alternative business models. Regarding energy storage solutions applicable to smart grids, research on slowing and narrowing materials loops mostly focuses on the repurposing of EV batteries into stationary batteries (Baars et al., 2021; Kastanaki & Giannis, 2023). 
 A more integrated approach can be found in studies on the design of low-voltage direct current transmission systems, or ‘DC grids’. These studies propose using a DC backbone as an alternative to alternative current (AC) backbones in smart grids by connecting various DC-based renewable energy generation systems, storage systems (Azaioud et al., 2021), and loads such as EV chargers (Azaioud et al., 2024; Cleenwerck et al., 2023). This strategy rethinks the smart grid set up and contributes to slowing loops by reducing energy conversion losses and extending equipment lifespan (Azaioud et al., 2023). Another integrated approach can be found in work on the CE aspects of virtual power plants (Xie et al., 2024). A virtual power plant is a technologically constructed energy management system able to manage the inherent conflict between dispersed electricity generation and user demand.  
 Smart grids are often installed on existing campuses but also in adaptive reuse of cultural heritage (ARCH) projects. ARCH has been receiving recognition for its diversified applicability of a CE (Ikiz Kaya et al., 2021; Owojori et al., 2021). Foster (Foster, 2020) identifies no less than 46 strategies for CE implementation in ARCH, encompassing extending the lifespan of buildings and sites whilst maintaining cultural heritage values, reducing and avoiding waste from demolition, and capturing the energy expended in the original construction while retaining building materials in use (Foster, 2020; Foster & Kreinin, 2020). ARCH projects are challenging as the number of sites recognized as cultural heritage are increasing and the costs for functional maintenance are growing (Girard & Gravagnuolo, 2017). The development of smart grids on these sites provides opportunities to combine and integrate local community involvement, the efficient use of renewable energy, and the deployment of CE strategies in ARCH projects (Foster & Saleh, 2021).  
 In sum, a smart grid may contribute to closing resource loops by enabling the recycling and recovery of its components as well as other waste streams, to narrowing resource loops by optimizing energy efficiency requiring a smaller grid dimensioning, and to slowing resource loops by extending the lifespan of its components through maintenance, repair, and refurbishment (Bocken, de Pauw, et al., 2016). This however requires smart governance, combining insights and collective action from many stakeholders. 
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 6.2.2 Cooperative smart grid governance 
 Governing smart grids involves monitoring a wide variety of aspects. In a study on a campus smart grid, no less than 74 KPIs in 15 service areas were listed (Alrashed, 2020). Apart from technical, safety, reliability, data privacy, and regulatory aspects, it involves monitoring its business model including the value proposition, supply chain aspects, customer interfaces, financial model, and governance model (D. Brown et al., 2024). Important governance aspects involved in designing, implementing, and operating a smart grid include ownership, decision-making processes, and the relationship between funders, installers, owners, users, and the host community. Importantly, the key underlying question remains: why was the smart grid developed and who benefits from it? (Rommens et al., 2024) To align this with preferences, behaviours, and identities of prospective users and communities, it is important to acknowledge that governing a smart grid is above all a socio-technical challenge (Kojonsaari & Palm, 2023). 
 Smart grid innovation projects have been studied as collective action problems since smart grids cannot be realised by one single actor (de Reuver et al., 2016). Therefore, smart grid governance design should consider institutional conditions that enable decision-making processes in complex multistakeholder configurations, also referred to as ‘polycentric governance’, while limiting transaction costs and incentives to free-ride (Engels & Mu nch, 2015; Lammers & Hoppe, 2019). This requires the alignment of incentives, stemming from financial or non-financial rewards (e.g., status, reputation) or from penalties and punishments for those not contributing (Ostrom, 1990). Smart grids increase system complexity and involve uncertainty and risk for all parties, requiring an organisational architecture of trust and confidence (Bu scher & Sumpf, 2015). As the number of realised smart grid projects remains low, scholars increasingly document the institutional failures of both for-profit and public sector solutions (Kojonsaari & Palm, 2023). Given the documented importance to involve users in smart grid design and operations (Geelen et al., 2013; Throndsen, 2017), including their willingness to engage in energy management systems and demand response (Sovacool et al., 2017), we focus on the potential role of hybrid organisations, such as cooperatives, in smart grid governance.  
 Cooperatives are distinct from for-profit organisational forms as their members are both owners and beneficiaries (or users) of the cooperative, and participate in the decision-making in a democratic way (Limnios et al., 2018). They have a long tradition of mobilizing people and resources to establish common goals, and are often regarded as an inclusive governance mechanism for energy projects as they allow citizens direct participation in decision-making (Martin et al., 2018). This participation is crucial, as smart grids will not thrive when there are hardly actors that are willing to become part of them (Wolsink, 2012). In the United States, cooperatives have been active for over 70 years to electrify rural parts of the country (Gilcrease et al., 2022; Grimley & Chan, 
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2023). In Brazil, waste picker cooperatives are involved energy recovery from waste by incineration and biomass (Batista et al., 2019; Lino & Ismail, 2018). In Europe, REScoops have been studied extensively as a leading format within energy communities, representing a major cooperative enterprise model for investing in renewable energy (Huybrechts & Mertens, 2014). REScoops contributed to community acceptance and customer adoption of renewables (Klagge & Meister, 2018; Yildiz et al., 2015). Nevertheless, they suffer from a lack of awareness and acceptance among the general public (Fischer et al., 2021; M. Tarhan, 2015) or unfavourable institutional conditions to operate in the energy market, leading to an unequal geographical distribution of REScoops in Europe (Candelise & Ruggieri, 2020; Capella n-Pe rez et al., 2018). It is also noteworthy that research among REScoop members showed that financial beliefs are often more important than environmental outcomes to participate (Bauwens, 2016; Fleiß et al., 2017; Holstenkamp & Kahla, 2016).  
 While REScoops primarily focus on investing, operating, and managing distributed energy resources, such as wind turbines or solar photovoltaics, cooperatives governing entire smart grids remain scarce. Nevertheless, REScoops are beginning to engage in multiagent demand-side management and grid services development (Akasiadis, 2017; Hamwi & Lizarralde, 2017). Recently, an association of 69 electric cooperative in the US announced plans to deploy smart grid technologies (Latief, 2023). In the Netherlands, a leading country in REScoop numbers, energy cooperatives are starting smart grid projects such as RESCHOOL (Amsterdam), Sterk op Stroom (The Hague), Endona (Heeten), and De Ecofactorij (Apeldoorn). However, most of these projects remain small in size and scope. 6.2.3 Research gap 

 Cooperative solutions can mitigate market failures in competitive markets (Siderius & Zink, 2023). They may help to internalise externalities and build countervailing power in supply chains (Batista et al., 2019), and reduce asymmetric information through cooperative governance (Limnios et al., 2018) as shown in many industries including agriculture (Giannakas et al., 2016; Stattman & Mol, 2014), manufacturing industries, banking (Groeneveld, 2020), and waste management (Buch et al., 2021). Ziegler et al. (2023) presented a study on the potential contribution of cooperatives to the CE, showing their potential to anchor circularity in the hearth of the cooperative model. Their narrative resonates with earlier calls that cooperatives can serve as a normative yardstick for transformative change (Novkovic, 2022) or evidence on the intangible assets and resource efficiencies cooperatives have in organising collective action, providing them a comparative advantage to deliver climate change benefits (Baranchenko & Oglethorpe, 2012; Castilla-Polo & Sa nchez-Herna ndez, 2020). Applied to the context of renewable energy cooperatives, Rupp et al. (Rupp et al., 2025) point at the role of trust and awareness triggered by cooperatives to foster collective interests, bridging cognitive gaps between energy generation and consumption.   



140 

 
 Cooperatives can also help to embed a CE in a circular society (CS) based on the priority of needs of members rather than profits of investors, and of their anchoring in regional economies and value chains of proximity (Ziegler, Poirier, et al., 2023). Likewise, Bauwens et al. (2020) highlighted the importance of economic and political decentralisation as a governance mechanism to achieve a circular future. Cooperatives may support the governance of a CS, as they are deeply rooted in the communities where they operate (Novkovic, 2008). This is specifically important in the context of smart grids, as their potential to enable a just transition depends on the governing ability of its founders to ensure social acceptance and participation of the community they are embedded in (Jacobs & Owen, 2023; Milchram et al., 2020).  
 Cooperative smart grid governance has been studied to address collective action challenges in their design and implementation. Wolsink (2012) considers renewables as common pool resources and explores cooperatives to improve community, market, and socio-political acceptance. Martin et al. (2018) examine platform cooperatives that combine users and service providers for smart city development. Other research highlights the role of self-enforced arrangements in fostering long-term stakeholder relations (de Reuver et al., 2016) and the need for polycentric governance to manage competitive and cooperative tensions (Grimley & Chan, 2023). Lammers & Heldeweg (2016) apply Ostrom’s institutional analysis to smart grid design, refined in later studies on decision-making practices (Lammers & Hoppe, 2019) and comparative institutional frameworks for energy decentralisation (Heldeweg & Saintier, 2020). 
 Research on the role of cooperatives as a governance structure supporting a circular transition remains scarce. A notable exception is research on the enabling role of recycling cooperatives owned and governed by informal waste pickers in Latin America (Buch et al., 2021; Miranda et al., 2020), formalising their activities and enabling these actors to participate in the development of circular supply chains (Batista et al., 2019; Braz & Marotti de Mello, 2022b). Another exception is Van Opstal et al. (2025a), who discuss governance aspects of energy cooperatives when investigating differential perspectives of members and non-members towards circular business models for solar PV. To the best of our knowledge, however, there are no published scholarly articles on how cooperative governance can mitigate or resolve market failures in the design and implementation of a complex socio-technical configuration such as a circular smart grid. 6.3 Methods and materials 

 In this section, we outline the conceptual framework underpinning this study, introduce the case under investigation, and describe the materials utilised for this research. 
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6.3.1 Conceptual framework 

 In this paper we analyse barriers and enablers of implementing circular strategies in a smart grid through the lens of market failures. Market failures may arise when not all conditions for a fully competitive market are fulfilled. This means markets may fail if there is demand or supply side market power, asymmetric information, when prices do not fully reflect the full social costs and benefits of the underlying products traded. In the latter case, positive or negative externalities may arise, which may lead to suboptimal production and consumption levels. Externalities may occur between parties, resulting in split incentives among market players or public authorities, or across time, resulting in dynamic split incentives between generations (Van Opstal, Smeets, et al., 2024).  
 Market failures increase the costs of market contracting and can result in missing or incomplete markets. For example, asymmetric information may result in costly screening or signalling activities, which may challenge value capturing and undermine market formation (Akerlof, 1970). Missing markets may also lead to a lack of standards, warranties, and supporting institutions, which has been reported earlier as an important impeding factor to develop circular business models (Grafstro m & Aasma, 2021). Markets may be missing as well because they have public goods characteristics, encompassing the challenge to resolve collective action problems (Ostrom, 1990; Patala et al., 2022). The governance model of cooperatives has been described by Ostrom (1990) as one of the best solutions for the management of common resources (Huybrechts & Mertens, 2014).  
 We therefore utilise cooperative theory as a theoretical lens to study stakeholder collaboration to govern a circular smart grid. Cooperatives, rely on a set of organisational governance principles (see Table 21) that define the cooperative difference compared to other organisational forms (ICA, 1995). These principles, even when not legally obliged, serve as a compass for cooperative governance and provide cooperatives a comparative institutional advantage to resolve or mitigate market failures (Grimley & Chan, 2023; Novkovic, 2008). Members of cooperatives are both owners and users of the firm, which reduces the costs of market contracting under market failures while keeping costs of ownership and collective decision-making low (Hansmann, 1999; Spear, 2000). The set of ICA principles helps them to limit opportunistic behaviour of their members by having strong mechanisms for monitoring and control (Huybrechts & Mertens, 2014). 
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 Table 21 – The cooperative principles (ICA, 1995) and their rationale to resolve collective action problems ICA Principle Rationale to resolve collective action problems 8. Voluntary and open membership 

Promotes inclusiveness and equality, which are key factors in fostering cooperation, ensuring equal opportunities for all members (Bowles & Gintis, 2002). 9. Democratic member control Allows members to influence strategic decisions, promoting transparency and trust while preventing managers to engage in opportunistic behaviour (Rupp et al., 2025; Spear, 2000). 10. Member economic participation 

Supports reciprocal altruism and helps to align interests. When members have a financial stake, they are motivated to contribute because they benefit directly from the cooperative’s success, fostering trust and cooperation (Gintis, 2005). 11. Autonomy and independence 

Helps to preserve the cooperative’s integrity and self-management, supporting the development of internally motivated norms and behaviours, while enabling trust and cooperation (Ostrom, 1990). 12. Education, training, and information 

Enhances the ability of members to contribute effectively to their cooperative while empowering members to engage in cooperative behaviour and the enforcement of norms of reciprocity (Fehr & Fischbacher, 2003). 13. Cooperation among cooperatives 

Enhances network reciprocity and a cooperative culture (Henrich et al., 2001). By collaborating, local cooperatives can retain democratic member control while achieving economies of scale, building countervailing power or fostering market formation when markets are incomplete or missing (Grimley & Chan, 2023). 14. Concern for community Cooperatives are rooted in the communities where they operate, providing a comparative institutional advantage to internalise market externalities and address community concerns (Novkovic, 2008). 
 The degree to which cooperative governance may resolve market failures involved in designing, implementing, and operating a circular smart grid is the key research question addressed in this work. 6.3.2 Case description 

 Given the complex socio-technical challenge of designing and implementing a circular smart grid cooperative, we conducted a case study from 2020 to 2024. Most research on smart grids, as noted in a recent systematic literature review of 111 papers, uses a single case study approach but over shorter periods (Kojonsaari & Palm, 2023). Our case focuses on developing a circular smart grid cooperative at the Transfo site in Zwevegem (Belgium), a former electricity production plant now recognised as a cultural heritage project. The site hosts various activities, including offices, leisure facilities, and educational spaces, and is envisioned as a living lab for sustainable energy and CE practices. It is owned by an intermunicipal organisation, the municipality, and the province, with a site manager overseeing daily operations. Given the explicit circularity ambitions embedded in this case from its inception, we regard it as a unique and highly pertinent example for our study (Leiedal, 2024; Rommens et al., 2024). 
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As the redevelopment of the Transfo site emphasises sustainability, an Urban Innovative Actions (UIA) project was developed to create a circular smart grid that optimises renewable energy use while enhancing resources efficiency. Project partners included the intermunicipal organisation, municipality, and province, alongside two academic partners, a regional smart energy development organisation, and the European federation of REScoops. The project aimed to serve as a replicable model, demonstrating how historical sites can be transformed into modern, sustainable energy hubs. The initial smart grid set up, shown in Figure 14, includes solar photovoltaics, a small wind turbine, and combined heath power (CHP) for distributed energy generation, with flywheel storage, pumped water storage, hydrogen, and second-life batteries for distributed energy storage. Energy loads envisioned include an EV charging station, offices, site facilities, and nearby private and social housing projects. A key innovation is the DC-grid, designed to reduce energy losses and the need for inverters. The project also includes smart metering, monitoring, demand/supply response, and optimisation of Energy Management System (EMS) software and hardware systems.  
 

 
Source: hƩps://www.leiedal.be/resourced  
 Figure 14 – Initial smart grid setup 

 The Transfo smart grid envisioned to incorporate CE principles across its various components. The project aimed to reuse and refurbish decommissioned renewable energy devices and parts of the physical infrastructure of the cultural heritage site. For energy storage, the project aimed to repurpose batteries from electric vehicles, pumped water storage, and flywheel storage. Furthermore, the rethink strategy was applied to 
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 the grid infrastructure itself by envisioning a DC-grid. Finally, the EMS complement these efforts by enabling predictive maintenance and improved repair, extending equipment lifespans, and optimising energy consumption to avoid unnecessary grid expansions (reduce). 6.3.3 Data collection and analysis 

 Empirical data were collected during the four-year RE/SOURCED project the first author participated in. In this study, the design and implementation of a smart grid cooperative served as an action-based case study (Robson, 2002). Firstly, data collection over this four-year period helped to observe how processes unfold over time (Langley et al., 2013). Secondly, our participatory action-led research method was considered valuable in its capacity to investigate this previously unexplored phenomenon in collaboration with a wide range of relevant stakeholders (Van de Ven, 2007). 
 Data collection included participatory observation during meetings, workshops, and document analysis throughout 4 years, complemented with 30 formal semi-structured interviews with 33 stakeholders during the last stage of the project. For a full overview of interview respondents and the interview questionnaire, we refer to Appendix 6.1. Project documentation included vision documents, project plans, project deliverables, the design of circular procurement guidelines, and meeting notes. For an overview of meetings and workshops the first author participated in, we refer to Appendix 6.2. A similar approach has been conducted in other research on sociotechnical aspects of smart grid innovations (Lammers & Heldeweg, 2016; Verkade & Ho ffken, 2018).  
 Interview respondents were selected based on their stakeholder position towards the project. Given the conceptual stage of the smart grid throughout most of the project, sociotechnical imaginaries on prospective users, owners, and smart grid management were constructed (Kojonsaari & Palm, 2023). To capture insights from early adopters, we expanded the set of direct stakeholders to include frontrunners experienced in cooperating on circular projects on renewables among the interview respondents. In sum, interview respondents included owners of the site, local municipalities and public-sector organisations, service suppliers and energy consultants, on-site companies and organisations, research institutes, regulatory bodies, citizen energy cooperatives, local and regional civil society organisations, and representatives of projects that gained experience with CE strategies in renewables. Important to mention is the international scope and experience of multiple service suppliers, energy consultants, research institutes, and citizen energy cooperatives we interviewed, allowing us to safeguard the broader geographical applicability of our results. This broad set of respondents allowed for data triangulation, comparing and cross-verifying evidence from different angles. Note that interview respondents are referred to between brackets. 
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Interview respondents provided formal informed consent, followed by a recorded online MS Teams interview, which lasted between 45 and 80 minutes. During the semi-structured interviews, we asked targeted follow-up questions to make implicit assumptions and tacit knowledge explicit. Therefore, we asked each interview respondent as a last question to perform a premortem analysis explicating why the smart grid project would fail within the next five years. This technique, originating from behavioural economics (Gallop et al., 2016; Thaler & Sunstein, 2008), helps to mitigate cognitive biases among interview respondents such as confirmation bias, hindsight bias, and groupthink.  
 Interview transcriptions (in Dutch or English) and project documents were coded in ATLAS.ti. The coding process followed a structured approach combining content analysis, narrative analysis, and thematic co-occurrence analysis to systematically interpret the data. In the first coding round, major interview themes from the questionnaire and meta-data on the stakeholder position were identified. In the second phrase, a deductive coding round was applied, identifying phrases that referred to smart grid components, market failures, and ICA principles. Here, content analysis was first used, followed by narrative analysis to examine how respondents described their experiences, justifications, and concerns in relation to these topics (Sovacool et al., 2018). This was important, as interview respondents mostly did not frame their responses using the theoretical concepts applied in this paper. For an overview of the retained coding structure, we refer to Appendix 6.3.  
 In a final stage, a cross-coding analysis was performed to explore relationships between the key conceptual frameworks in this paper. Co-occurrences between smart grid components and market failures, and between ICA principles and market failures were systematically analysed to uncover underlying mechanisms. This process required further thematic analysis, integrating theoretical insights from market failure theory and cooperative theory to explain patterns. Given that the analysis involved interpreting how respondents, often implicitly, constructed meaning around these concepts, elements of discourse analysis were also incorporated. In Figure 15 we depict an overview of our research design. 
 To ensure the validity of our research, we employed a combination of methodological, source, and theoretical triangulation (Bell et al., 2022; Sovacool et al., 2018). Methodological triangulation involved integrating data from participatory observations, semi-structured interviews, and document analysis, allowing us to cross-verify insights and capture a comprehensive understanding of the phenomenon. Source triangulation was achieved by including a diverse range of stakeholders, ensuring that multiple perspectives were considered. Theoretical triangulation was applied by using established frameworks, including market failure theory and cooperative theory, to interpret findings systematically and reduce subjective bias. During analysis, a structured coding process in ATLAS.ti further facilitated the integration of primary and 
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 secondary data, with themes from different sources cross-referenced for consistency. To enhance reliability, we documented interview procedures, meeting notes, and project deliverables, ensuring traceability and replicability. Additionally, the premortem analysis used in interviews encouraged respondents to critically reflect on assumptions, mitigating cognitive biases and enriching robustness of our data.  
 

  Figure 15 – Research design 6.4 Results 

 In this section, we will first discuss the relationship between CE strategies for smart grids and market failures. Secondly, we will present our findings on the degree upon which cooperative stakeholder governance may enable and embed circularity goals in a smart grid. Finally, we present lessons from the smart grid demonstrator to foster the uptake of CE strategies. 6.4.1 Smart grids and the circular economy 

 According to interview respondents, applying CE strategies in a smart grid offers value in several areas. First, it improves resource efficiency, extending the lifecycle of components such as batteries and PV panels, mitigating waste and resource use. Secondly, although the initial capital expenditure (CAPEX) may be higher, innovations such as DC grids reduce conversion losses and improve energy efficiency, benefiting operational expenditures (OPEX). Thirdly, over time, CE strategies could promote new business models, such as service contracts and performance-based systems, aligning financial incentives with asset longevity. Finally, CE in smart grids can engage local communities by demonstrating the tangible benefits of sustainability, showcasing that successful CE applications can serve as educational tools. In this subsection, we answer RQ1, identifying barriers and enablers to implement circular strategies in a smart grid 
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and analysing them from a market failure perspective. The main insights are illustrated in Figure 16.  
 

 Figure 16 – Smart grid components (renewables, loads, DC grid, and EMS), CE strategies, and market failures Distributed energy generation 

 Throughout the project, and as acknowledged by most interview respondents, the reuse of early decommissioned renewableas have been recognised as both an opportunity and a challenge to implement CE strategies within the smart grid. A first barrier involves asymmetric information, as reuse involves large screening costs to find second-life devices, resulting in incomplete markets. Insufficient regulations and standards for reuse and refurbishment lead to challenges in ensuring consistent quality and performance, causing concerns about hidden defects and reduced performance, which can lead to additional maintenance and early replacement. Secondly, both environmental as social externalities of using new renewables are unaccounted for, resulting in a market failure to prioritise reuse. The design of these technologies likewise encompasses intertemporal externalities, as it is insufficiently adapted for repair, reuse, refurbishment, or disassembly over the product lifecycle. Moreover, high labour costs to dismantle, test, and recommission renewables, as well as decreasing prices of new devices render the business case for reuse unattractive. As pointed out by an interview respondent [nr. 2]: “PV has become so cheap that it actually makes up only about 20% of a project’s cost”. For Combined Heat and Power (CHP) this was nuanced: “Unlike PV, the expensive components in CHP make it worthwhile to consider reuse markets in the future” [nr. 3]. Finally, the concentration of market power limits the development of a competitive market for refurbished and reuse applications, as stated by experts during interviews and by suppliers throughout the procurement process. 
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 Enablers mentioned by interview respondents therefore focus on the development of markets for second-hand energy generation systems. However, public procurement processes in this case study revealed that introducing public procurement criteria rewarding the use of second-hand materials and components was insufficient to spur the development of reuse markets. This calls for public procurement leadership and coordination to generate demand-side economies of scale. A second enabler identified is reducing informational asymmetries by means of improved digital product passport or a coherent system of warranties. Thirdly, market development would also benefit from the establishment of infrastructure and support systems for the collection, testing, and refurbishment of used energy generation systems and components. The development of an industry of specialised firms and services dedicated to these activities could be supported. Fourth, mandatory requirements to engage in a modular design that facilitates repair and upgrading of these systems would reduce intertemporal externalities. Finally, internalising externalities in product taxes on new energy generation systems would help to render their business case positive.  Distributed energy storage 

 Repurposing EV batteries was the main circular strategy regarding energy storage in this case7. Contrary to the reuse of energy generation appliances, the procurement stage of this case revealed that markets are clearly developing to offer repurposed EV batteries, resulting in a tangible offer by multiple parties responding to the public tender in this project. A first market failure involves asymmetric information on battery performance of repurposed EV batteries, rendering the business case of repurposed batteries vulnerable. This is reinforced by a lack of access to historical data from battery management systems (BMS) which is a consequence of market power by car manufacturers. Finally, interview respondents point at a lack of incorporating environmental and social externalities of producing new batteries. Interview respondents therefore identify battery product passports and eco-design rules as major enablers for repurposed batteries. This would also serve the cause of keeping materials within Europe, addressing human rights issues related to raw material extraction, and promoting circular ecosystems in general. 
 

7 Other storage options included the repurposing of a water tower (pumped storage) and flywheel storage. 

However, for pumped storage, the costs of cleaning the water tank, reinforcing the structure, and repurposing the 

infrastructure into a battery were much higher than the returns of its storage capacity (5 kWh). Moreover, each 

pumped storage project is unique due to varying conditions, making it impossible to implement a standard, off-

the-shelf solution. This customisation adds to the complexity and costs. For flywheel storage, an existing flywheel 

in a ventilator room was envisioned to serve as a dynamic battery, using its rotating inertia. Nevertheless, its low 

efficiency did not counterbalance the need to have this room demolished in the wider plans to repurpose the site. 
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The physical network 

 Regarding the physical network, the case study considered circular aspects of reusing the heritage sites, the DC-grid, and the inverters. Repurposing the heritage site inherently contributes to circularity outcomes but encompasses some specific challenges as well. First, integrating modern energy solutions into heritage sites often involves significant costs for restoration and adaptation, as became clear throughout the project. Ensuring that new installations comply with the aesthetic requirements of heritage sites can be costly as it often involves additional expenses for designing and implementing solutions that are visually acceptable. Secondly, the process for obtaining approvals to modify heritage sites is often lengthy and complex. Such uncertainties can delay projects and add to the overall cost and complexity. Finally, the heritage site caused multiple underground uncertainties: not knowing the full legacy of underground cables, tanks, and other infrastructure caused multiple challenges to install a new grid. In sum, building a circular smart grid on a repurposed heritage site involves dealing with asymmetric information and intertemporal externalities. Moreover, the heritage site has multiple public good characteristics, as its societal value exceeds the private value of the site owners which may cause split incentives and positive externalities.  
 Regarding the DC-grid, a key circular design goal was to demonstrate its potential for greater energy and resource efficiency compared to AC grids. However, installing DC-grids is challenging, firstly because of the need for specialised DC components, which soon appeared to be less available or standardised than AC components. Secondly, the apparent absence of standardised protocols and certifications for DC grids further complicates interoperability and reliability, leading to higher costs and risks. Additionally, unclear regulatory frameworks for DC systems add uncertainty and risk for developers, including a lack of guidelines for certification and approval of DC installations, which became clear throughout the project. In sum, DC grids suffer from incomplete markets stemming from incomplete regulatory standards and frameworks. This subsequently causes an absence of proven business models, which in turn leads to a near-absent demand from market players, leaving DC grids invisible for most policy makers and confirming the regulatory lock-in of the mainstream AC-solution. Moreover, split incentives between grid designers and end users who eventually pay the bills of energy use, lead to suboptimal adoption rates. Therefore, most interview respondents identified it as a key achievement that the demonstrator succeeded in showcasing the viability of installing a DC-grid, including codeveloping certification and test protocols for DC installations in close collaboration with academic partners, the Distribution System Operator (DSO), and a major certification company. This helps to build a knowledge base and reduce costs and risks of subsequent projects, triggering dynamic economies of scale and contributing to the market development of DC grids. 
 A third crucial component of physical network is the inverters, which can be designed more resource-efficiently in a DC-grid due to reduced energy losses (DC-DC instead of 
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 DC-AC-DC). However, the procurement stage pointed out that there is a limited supply of advanced inverters that can handle the specific requirements of DC-grids. Moreover, integrating inverters into a DC-grid with both DC and AC components can be complex, which often necessitates specialised technical knowledge, leading to higher installation and operational costs and a slower implementation of the project. From a circularity perspective, the expected lifespan of inverters is a key but very uncertain parameter, as pointed out by suppliers and experts. Therefore, ensuring consistent performance over time requires regular maintenance, as inverters are expensive to replace or repair. Markets for DC-DC inverters are mostly under development, resulting in high prices and a suboptimal pace of technological development. According to interview respondents, their proliferation mostly depends on the uptake of DC grids. Loads 

 EV chargers turned out to be the most important load in this smart grid project. To grasp the benefits of the DC-grid, it would have been useful to install DC-chargers. However, at the time of the public procurement procedure, DC-chargers were insufficiently available at the market, resulting in the procurement of AC-chargers. The most pressing uncertainty of the entire project, however, boils down to the question to what extent EV chargers will be utilised, which is linked to the uptake of electrical vehicles in general, as well as the use of the parking on the Transfo site in particular. In case of a success, multiple new EV chargers could be installed that adhere to these new CE solutions (DC-grid proof, design-for-upgradeability, renewable materials). In case of failure, however, the entire business model of the smart grid will go down. We once again identify incomplete markets, which are increasingly developing into maturity along the pace of the proliferation of EV. Nevertheless, a limited supply of DC chargers will eventually lead to relatively high prices and a suboptimal pace of technological development and integration. As an enabler, interview respondents pointed at public procurement to spur market development of modular and upgradeable EV charging systems that allow for easier repair and scalability. Energy management system 

 Energy management systems (EMS) enable smart grids to steer energy consumption etc., fostering circular outcomes. Firstly, EMS can optimise energy consumption by monitoring and controlling energy use in real time and adjusting energy demand in response to supply conditions. EMS can thus reduce the need for additional energy production and reduce the overall grid dimension. Secondly, EMS can extend the lifecycle of equipment by ensuring they operate within optimal parameters and predicting when maintenance is required. This enhances the longevity of the equipment and decreases the need for frequent replacements.  
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A first barrier, apart from its CAPEX, involves ongoing maintenance requiring dedicated contracts and agreements to keep circularity on the radar and installing upgrades to perform circularity enhancing activities over the grid lifetime. Governance problems such as principal agent problems and mission drift may render the intertemporal embeddedness of circularity goals difficult, as deducted from offers from suppliers and interviews. Secondly, end-users need to engage with the EMS system and its possibilities. Interview respondents point at the gap between user awareness and the willingness to adapt behaviours to optimise energy use. While the scope of the smart grid is currently limited to EV charging, even there, flexible and smart charging business models are, according to the supplier, less likely to be adopted compared to (higher) charging high-speed tariffs that do not take energy production into account. Adopting the possibilities of EMS to enhance circularity is therefore prone to externalities and public good characteristics of individuals sharing the responsibility to change their behaviour in relation to energy production. While EMS systems may enable peak shaving and demand control, suppliers and energy experts point out that only a few customers will be willing to adapt their behaviour accordingly as long as real-time pricing and dynamic tariffs are not or incompletely implemented.  
 Enablers mentioned by interview respondents include technological advancements, such as the further development of smart and integrated solutions that can automatically manage and optimise energy use, and the use of data analytics to predict and manage energy consumption patterns allowing for more efficient energy use and cost savings. This should be backed up by policy and regulatory support, providing incentives to adopt business models that promote demand-side flexibility, such as dynamic pricing and tariffs that reflect real-time energy costs. Likewise, legislation that encourages the standardisation of smart technologies and their integration into the grid can facilitate a broader adoption. Finally, community development, such as implementing cooperative models, have been suggested to provide shared smart services that are both more accessible and attractive to a wider range of users, as well as incentivizing to keep on engaging stakeholders to embrace circular solutions in the long term. 6.4.2 Stakeholder collaboration to enable and embed circular strategies  
 As an alternative to markets and hierarchies, cooperatives are subject to particular organisational constraints (Yildiz et al., 2015), which have been defined in the ICA statement on cooperative identity (ICA, 1995). In this subsection we answer RQ2, building upon ICA principles guiding cooperative governance and applying it to stakeholder collaboration to enable and embed circular strategies in a smart grid. Likewise, we connect it to the market failures identified in Subsection 4.1, as summarised in Figure 17. 
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 Note: Downward arrows indicate a reduced market failure risk   
 Figure 17 – ICA Cooperative principles and market failures 

 Voluntary and open membership 

 Most interview respondents support open and voluntary membership for its inclusivity and community engagement, emphasizing the need for clear obligations and tangible benefits. This holds for both project partners and beneficiaries, while the latter argument is also stressed by suppliers and external experts. From a CE perspective, this principle can enhance cooperation by internalizing externalities among members. Firstly, open membership may enable those without legal, financial, or technical access to renewable energy to have access to the benefits of the energy transition. Secondly, respondents emphasise that membership should provide tangible benefits, such as access to green energy, financial stability, or returns on investment, while accounting for specific needs and interests of different groups, such as homeowners, social housing residents, and commercial entities, to foster inclusive participation and ownership. This aligns with findings from studies on energy communities (D’Adamo, Gastaldi, et al., 2024) and renewable energy cooperatives (Fleiß et al., 2017).  
 Thirdly, this principle encourages the identification of stakeholders and the organisation of stakeholder engagement. In the case of the Transfo smart grid, its founding partners (the municipality, the province, and the intermunicipal organisation) could be considered a natural founding members of the cooperative. This conflicts, however, with the viewpoint of some interview respondents who claim that energy cooperatives should be based on citizen-membership alone, precluding multistakeholder models. Other respondents prefer a multistakeholder setting in which 
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citizens, businesses, and public authorities would join as different stakeholders, each having different stakes and expectations that need to be balanced. Finally, open and voluntary membership could enhance cooperation to internalise externalities between members. More importantly, cooperative membership may be open, but does not have to be without obligation. As stated by one respondent [nr. 18]: “If you set up a cooperative, you must anchor circular goals into its statutes. If you become a member of the club, then you will have to adhere to those rules”. Such membership obligations, however, can only be as strict as members are willing to commit to. Clear exit regulations are therefore an important closing piece in designing smart grid governance. Democratic member control 
 While cooperative smart grid governance may involve diverse stakeholders, it remains crucial to embed CE goals in the statutes to prevent mission drift while maintaining member engagement. Firstly, many respondents highlight the importance of including a broad range of stakeholders in governance, including public authorities, companies, residents, and the wider community, to ensure a diverse representation in decision-making. Transparent communication and regular meetings with these stakeholders have been identified as essential to maintain trust and accountability. Secondly, interview respondents point out that balancing broad member involvement with efficient governance can be challenging, as democratic control by a wide variety of groups may slow down decision-making. While decoupling voting rights from financial contributions may promote inclusivity, respondents highlight that community building and cohesion is more critical for long-term member engagement than having a formal vote. A specific challenge for a smart grid cooperative is that its governance should be informed by the necessary technical expertise and competence in areas such as energy management, finance, and legal matters, which cannot always be expected to come from their members. Therefore, the board of directors should be complemented by independent individuals with relevant expertise in these areas, and democratic control should be balanced with effective leadership.  
 Thirdly, embedding CE goals in the cooperative’s statutes and operational procedures (e.g., on procurement and maintenance) is deemed vital to prevent mission drift, as future members may consider circularity goals less relevant in the short term. In general, statutes and decision-making procedures should be aligned in such a way that members are incentivised to focus on long-term goals rather than short-term financial gains. Finally, decision-making procedures need to incentivise members to effectively monitor smart grid management. Literature on principal agent problems within cooperatives pointed out earlier that a heterogeneous membership may spur freeriding in this regard (Bauwens, 2016; Huybrechts & Mertens, 2014; Novkovic, 2008). Moreover, governance design should not overestimate the potential involvement of members in costly monitoring activities (in terms of time and effort). As pointed out by 
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 respondent [nr. 10]: “In our cohousing project, the number of participants in the interactive sessions was large as first, but then it decreased. For me and you, energy is interesting, but this is not the case for many others.” Member economic participation 

 Respondents highlight the importance of incorporating CE principles and total cost of ownership (TCO) into cooperative operations, fostering sustainable practices and proactive maintenance alongside financial incentives for members. Firstly, members who adapt their behaviour to benefit the cooperative should receive economic incentives. As stated by one respondent: “Everyone who can adjust their behaviour so that the cooperative can make more profit should have an incentive to participate and invest." [nr. 2]. While a cooperative may offer dividends or reduced energy costs for members, also non-financial returns such as a sense of ownership and pride among members may be crucial to increase the social acceptance of its activities. Secondly, balancing the need for financial viability and the social and environmental goals of the cooperative is essential for a sustainable economic participation. Therefore, ensuring a positive business case for cooperative projects is essential. Following lessons from project meetings, this involves realising economies of scale, optimizing energy production and energy use, and reducing the burden on the main grid, which requires EMS and a continuous monitoring and optimisation of the smart grid. Clear agreements and automated systems can help manage the distribution of costs and benefits, making participation easier and more transparent for members.  
 Finally, prospective cooperative members that would utilise the smart grid as a vehicle to maximise user value instead of financial value stress the importance of sustainable economic practices, including the incorporation of CE principles in the operations and investment strategies of the cooperative. Therefore, this principle is also interlinked with the principle of voluntary and open membership, as exemplified by one respondent: “you need members that are willing to invest, but who are also willing to reason in terms of total cost of ownership” [nr. 2]. These TCO concerns may help to internalise intertemporal externalities and engenders a smart grid governance that fosters proactive maintenance and repair. Autonomy and independence 

 Respondents stress the importance of embedding CE and social goals in governance, while leveraging economies of scale to safeguard mission alignment and ensuring clear authority over CAPEX and OPEX decisions. Firstly, achieving an efficient and sustainable scale is crucial, particularly in terms of governance, accounting, and administrative overhead costs. Likewise, a minimal scale enables paid leadership positions, ensuring accountability and sustained engagement while reducing reliance on voluntary efforts that may wane over time. As illustrated by an interview respondent: “Voluntary citizens' 
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engagement sometimes fades. This can be demotivating for employees of cooperatives. You mainly need a strong internal organisation and someone who is paid and accountable based on budgets, financial plans, etc.” [nr. 3].  
 Secondly, to safeguard autonomy towards powerful stakeholders, respondents point at the need of a well-defined authority of the cooperative to decide on capital expenditures (CAPEX) and operational expenditures (OPEX), and clear criteria to monitor and safeguard CE and social objectives over time. These criteria should be embedded in statutory frameworks and monitored by an aligned governance framework that mitigates the risk of mission drift. This involves a governance design that supports a long-term engagement and commitment from members and requires alignment with the first three principles discussed. Again, economies of scale are a crucial enabler for cooperatives to mitigate or resolve market failures. As stated by one respondent: “A cooperative’s strength lies in the soft power: creating a large support base with many people. People can put their shoulders under energy decisions and push the market” [nr. 4]. Education, training, and information 

 As outlined from the start of the smart grid project and repeated by many interview respondents, a circular smart grid requires technical expertise, ongoing education, and outreach to ensure that cooperative members understand smart grid management and the mission of the cooperative. A recurring item during project meetings and interviews was that technical expertise is crucial for managing the smart grid, which cannot be expected from the members themselves, necessitating skilled professionals throughout the lifecycle of the grid. Secondly, cooperative members need to understand the importance of TCO considerations and the long-term benefits of their investment. Regular training and documentation of best practices are therefore considered vital to help members grasp both the technical aspects that need to be taken care of by professionals and the ever-evolving regulatory environment they are operating in. Thirdly, cooperative members must understand the importance of the cooperative principles to engage in a proper monitoring of its management ensuring that the cooperative remains focused on its mission. 
 Finally, respondents highlight the importance of outreach activities including workshops, information sessions, or interactive tools to educate the broader community about the benefits and operations of the smart grid. This aspect was also envisioned in the project from the very beginning. This way, cooperatives can partially internalise the positive externality of education if they apply an open membership model. Also non-household stakeholders refer to the importance of this principle, as illustrated by a company located at the site: “We tell our customers the story of this circular smart grid, but we want to be involved to be able to tell it correctly and ensure that people can tell their friends and relatives: wow, it is impressive that circularity and 
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 energy are taken care of so properly here” [nr. 12]. Another respondent, working at the municipality states this as follows: “We want to explain what we do on the site and how it is implemented to other departments and applications within our organisation, and we and our colleagues learn also useful lessons we can apply in our own homes” [nr. 23b]. Cooperation among cooperatives 

 Interview respondents stress the importance of collaboration among cooperatives to achieve economies of scale, reducing overhead costs, and acquiring access to technical, financial, and legal skills and knowledge. A multilevel organisational structure would be welcomed, as recurrently pointed out during project meetings, combining a locally embedded organisation with a larger cooperative network. As illustrated by one respondent: “When scaling, make sure that you never lose the link with your base and prevent the deployment of a Mexican army, with many people in the office and no bond in the field” [nr. 18]. Partnerships envisioned among interview respondents include other (energy) cooperatives as well as public sector stakeholders, academic institutions, and specialised service producers with whom a long-term collaboration is necessary to achieve circular outcomes. Furthermore, interview respondents involved in the development of the Transfo demonstrator project claim to be open to sharing best practices and lessons learned with other cooperative and non-cooperative networks as to minimise their learning curve. Concern for community 

 Interview respondents often point out they would like the smart grid to provide access to low-income households at beneficial conditions. This was also addressed during a workshop with stakeholders of the Transfo site. Many interview respondents are aware that energy cooperatives tend to attract higher-educated and better-earning households while the smart grid encompasses a potential to create value for households in energy poverty or lacking financial, technical, or legal access to renewables on their own roof. Once more, interview respondents refer to the importance of educational pathways to engage and inform all community members. As stated by one respondent: “the knowledge we develop on the site should be translated to the wider community, allowing them to deal with their installations in a more smart and circular way” [nr. 3]. Another pathway, mentioned by some respondents, is creating a fund for social projects, or collaborating with social organisations. This, however, requires the smart grid to be financially viable in the first place. 
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6.4.3 Fostering the uptake of circular smart grids 

 In this subsection, we explore design-implementation gaps and identify conditions for scaling and replication, answering RQ3. Design-implementation gaps  
 To move from ‘circular utopia’ and ‘circular paralysis’ towards a circular economy and society, it is important to understand design-implementation gaps (Bocken et al., 2023).  
 First, the implementation of this project faced significant delays due to the COVID-19 pandemic, particularly affecting the procurement of key technologies. Secondly, the project was unable to utilise a regulatory sandbox due to lack of support from key energy industry stakeholders, resulting in a prolonged negotiation process involving the Flemish Energy Agency, the Flanders Energy Regulator, and the DSO. Ultimately, the project team negotiated a solution with the DSO to construct and maintain the network as a test bed for DC circuits for ten years (Leiedal, 2024). Thirdly, legislative hurdles complicated the project, such as the Flemish decree on energy communities (2021) that created financial disincentives for electricity sharing (Leiedal, 2024). This forced the project to seek cooperation with an existing energy cooperative to sustain operations. However, a combination of high initial investment costs, coupled with unclear financial returns and institutional uncertainty, deterred stakeholder commitment.  
 Fourth, the project faced a lack of market maturity for many CE solutions. As an illustration, procurement procedures explicitly rewarding offerings applying circular strategies did not turn out in any offering involving PV reuse. Finally, while interview respondents agree that energy cooperatives could partially resolve split incentives and embed circularity goals, a lack of stakeholder engagement from regulatory bodies and a resulting lack of economic involvement from potential users was a major reason for not establishing a cooperative at the Transfo site. Site-based companies expressed interest in participating but the engagement of private households remained limited to non-existent. As smart grid development often develops along an incremental process (Kumar, 2019), future developments may help to increase its scope. Reflections on the project highlight the missed opportunity of involving the DSO and a regional REScoop from the outset, which could have enhanced stakeholder participation and the overall success of the project (Leiedal, 2024).  Scaling and replication 

 Given the current suboptimal scale of the Transfo project, interview respondents were asked to reflect on pathways to scale the smart grid. Firstly, a major barrier for scaling, being a common thread throughout the project and referred to by many interview 
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 respondents, is the current Flemish decree on energy-sharing which precludes any further scaling that incentivises residents and site users to participate. A revision of this decree would create multiple ways to scale the smart grid towards a broader set of users and applications. Anyhow, multiple locally embedded stakeholders underline their interest to participate in such a setting. A second scaling pathway is incorporating heat management into the smart grid. However, characteristics of the heritage site, and path dependencies following from earlier architectural decisions and choices regarding the distribution of property rights precluded the inclusion of heat management into its scope. Nevertheless, the inclusion of a CHP in the smart grid could leave room for future optimisation. A third pathway involves the development of strong partnerships with energy companies, suppliers, technology firms, and academic partners to develop new projects on this site while securing resources and expertise. Some project stakeholders likewise see the smart grid as a potential hub to include larger sustainability and community benefits. Finally, the establishment of a community centre for education and engagement to inform and inspire the general public on energy use and circularity is envisioned to leverage the impact of this smart grid demonstrator beyond its local community.  
 Concerning replication, this case calls for caution. Following on lengthy discussions during project meetings and interviews, it is important to assess the financial and technical performance of the current system thoroughly before replicating this model. Nevertheless, the availability of detailed project documentation, including tender documents and blueprints that outline CE principles and technical requirements, helps to develop dynamic economies of scale. Individual project stakeholders likewise benefitted from this demonstrator project, building upon experiences in developing testing and certification protocols for DC grids, or learning from the importance of early and consistent stakeholder involvement to align expectations and timely address potential issues. Other suggestions include the creation of a knowledge database to collect best practices on circular smart grids, and the design of a conceptual format that can be adapted to local conditions and requirements. Nevertheless, the development of robust legal and contractual frameworks, including a sound alignment with energy grid governance partners (DSO, TSO, etc.) and public authorities, is considered as a key condition for further replication of this model. 6.5 Discussion and conclusions 

 In this paper, we identify barriers and enablers to foster circular outcomes in a smart grid (RQ1). Next, we explain how cooperative stakeholder governance helps to enable and embed circularity goals in a smart grid (RQ2). We base ourselves on a case study, drawing lesson for the uptake of circular strategies in smart grids (RQ3). In this section, we discuss the empirical contributions of our study, followed by its policy implications, as well as the limitations and accompanying recommendations for future research. 
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6.5.1 Empirical contributions 

 Our first contribution to the literature follows from connecting experiences with designing and implementing circular smart grid strategies explicitly to market failure theory. This helps to gain a deeper understanding of the barriers to implement circular strategies in the complex sociotechnical environment of a smart grid. In Table 22, we provide a summary of the main market failures involved in implementing reuse and repurpose strategies for distributed energy generation and storage, in rethinking smart grid design by implementing a DC grid, and by reducing energy and recourse use through an EMS. For each aspect, we reference the relevant literature where our empirical findings extend existing insights through this analytical lens. Our results identify market failures and how they could be resolved by means of cooperative stakeholder collaboration, such as reducing intertemporal externalities, split incentives, agency problems, and behavioural externalities of members.  
 Our second contribution is applying a market failure and cooperative governance lens to identify the areas where cooperative governance can address market failures in circular smart grid development, and where their impact is limited, which is a novel contribution to both the literature on smart grids (Kojonsaari & Palm, 2023; Wolsink, 2024) as on cooperatives (Huybrechts & Mertens, 2014; Novkovic, 2022; Spear, 2000; Ziegler, Poirier, et al., 2023). While previous work highlighted the potential of cooperatives to resolve market failures in general (Hansmann, 1999; Novkovic, 2008; Spear, 2000), or regarding the uptake of renewable energy in particular (Huybrechts & Mertens, 2014; Van Opstal, Bocken, et al., 2025a), this study adds to the literature an explicit connection with circular strategies.  
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 Table 22 – Circular smart grid strategies, market failures, and literature this study contributes to CE strategy Externalities Asymmetric information 

Market power Literature  Reuse or repurpose distributed energy generation (solar PV and CHP) or storage (EV batteries) 

Environmental and social externalities of virgin materials are unaccounted for. 
 Intertemporal externalities as decision-makers focus on CAPEX and neglect TCO considerations. 

Lack of information on remaining qualities. 
 Incomplete markets: lack of warranties and matchmaking between demand and supply. 

Concentration of market power limits the uptake of reuse markets. 
(Baars et al., 2021; J. Chen et al., 2023; Hu et al., 2024; Kastanaki & Giannis, 2023; Mendoza & Pigosso, 2023; Nyffenegger et al., 2024; Rabaia et al., 2024; Radavic ius et al., 2021; Strupeit et al., 2024; Temiz & Dincer, 2023; Thomas & Mishra, 2022; Tsanakas et al., 2020; Van Opstal & Manshoven, 2024; Van Opstal & Smeets, 2023a) Rethink the smart grid configuration by installing a DC grid 

Split incentives between those who decide, pay, and use the grid. 
Lack of experience with DC-grids (no dynamic economies of scale), resulting in incomplete markets. 

Incomplete markets stemming from path dependency towards AC-grids and a subsequential institutional lock-in.  

(Azaioud et al., 2021, 2023, 2024; Cleenwerck et al., 2023; Kojonsaari & Palm, 2023; Wolsink, 2012, 2024) 
Reducing energy and resource use through an EMS 

Behavioural externalities on peak consumption, leading to a limited willingness to adopt demand control systems. 
 Intertemporal externalities as decision-makers focus on CAPEX and neglect TCO considerations. 

Agency problems following from a lack of legitimacy on who is ought to control the system, including privacy concerns. 

 (Alrashed, 2020; de Reuver et al., 2016; Engels & Mu nch, 2015; Hamwi & Lizarralde, 2017; Hotaling et al., 2021; Kojonsaari & Palm, 2023; Lammers & Heldeweg, 2016; Sovacool et al., 2017; Tarasova & Rohracher, 2023; Wolsink, 2012, 2024; Xie et al., 2024) 
 In Table 23 we report the market failure mitigating potential of these principles and highlight practical considerations. These considerations stem from lessons learned from the Transfo project and help to explain the design-implementation gap. In this case, regulatory barriers resulted in a lacking viable business case, causing failure on 
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achieving the 3rd and 4th ICA principle, which in turn rendered the first two principles redundant. This contributes to a deeper understanding of the interdependencies among these principles, particularly in the context of a complex sociotechnical system.  
 Table 23 – ICA principles and market failures: mitigating potential and practical considerations 

 ICA Principle Mitigating potential Practical considerations 1. Voluntary and open membership 

Investing in community acceptance by inviting stakeholders to participate, enabling an internalisation of externalities. 
Stakeholders should be eligible and incentivised to participate, aligned with statutory obligations and exit rules. 2. Democratic member control Promoting transparency and trust, and investing in social capital development, reducing agency problems and improving capabilities for collective action. 
Incentivise members to exert costly monitoring, reducing agency problems. Need for aligned goals which is challenging under heterogeneous membership. 3. Member economic participation 

Investing in the economic viability of the cooperative by maintaining a strong transaction relation with members. 
Need for a viable business case, providing a compelling value proposition based on user needs, supported by a regulatory framework allowing to deliver this value. 4. Autonomy and independence 

Organisational design and development to embed a focus on user value instead of investor value, preventing mission drift. 
Need for a sufficient scale to cover organisational costs. 

5. Education, training, and information 

Internalising positive externalities by educating members on circular and cooperative principles, reducing agency problems, and promoting cooperative behaviour to enable collective action. 

Identification of a clear ‘community of place’ or ‘community of need’ addressing the basin of attraction of potential members to mobilise towards collective action. 6. Cooperation among cooperatives 

Developing external and dynamic economies of scale to organise market formation, countervailing power, and internalise externalities. 
Identify similar innovative projects to share experiences with and learn how to develop external economies of scale to break through an institutional lock-in. 7. Concern for community Internalising externalities at the community level through membership governance. Connecting to local communities is crucial to identify community needs and translate them into cooperative value propositions. 

 Given the globalised value chains of renewables, the comparability of their technologies and implementation challenges in industrialised countries, and the international scope and experience of relevant interview respondents, this analysis in Table 22 is applicable to a broad geographical area. Additionally, the considerations mentioned in Table 23 help to understand barriers and enablers documented by other smart grid projects in multiple countries. Examples include the importance of clear governance rules and 
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 compelling value propositions (D. Brown et al., 2024), of aligning incentives (Lammers & Hoppe, 2019), and of aligning implicit and explicit projects goals among members with multiple interests (de Wildt et al., 2019; Verkade & Ho ffken, 2018). Given the global relevance of the ICA framework, this framework can be easily applied to most other industrialised countries and regions. 6.5.2 Policy implications 
 Climate change, energy dependencies, and challenges stemming from the proliferation of renewables, such as upcoming waste problems and critical material dependencies, call for circular solutions when designing energy systems. Designing and implementing smart grids holds potential for envisioning strategies to slow and narrow material loops, both at the component level and the system level. It also touches upon multiple SDGs, including ‘affordable and clean energy’ (SDG 7), ‘responsible consumption and production’ (SDG 12), and ‘climate action’ (SDG 13). Moreover, the application of circular strategies to smart grids may foster ‘sustainable cities and communities’ (SDG 11) while stimulating a sustainable ‘industry, innovation, and infrastructure (SDG 9), at least when designed and governed in an inclusive and resource-efficient way.  
 Our analysis shows that deploying circular strategies in smart grids faces multiple market failures. Policies should therefore address environmental and social externalities of virgin products, components, and materials to support reuse markets. Policy instruments such as true price models, and mandatory trade regulations, including product standards for technology imports, could facilitate this. Intertemporal externalities could be addressed by incentivizing value chain partners to align business models with TCO concerns, such as mandatory regulations on repairability and upgradeability of smart grid components, or product-as-a-service systems. To tackle asymmetric information and incomplete markets, policies should focus on connecting supply and demand in reuse markets, facilitated by digital data platforms, and developing testing protocols and warranties. Likewise, digital product passports, containing digital documentation for components such as batteries, and PV panels, help address asymmetric information, facilitating the development of secondary markets and enhancing knowledge management to ensure sustainable smart grid operations over time. Additionally, policymakers should be aware of institutional lock-in, which can hinder innovation, as is the case in the development of DC-grids. Therefore, it is important for policymakers, as well as regulatory and supporting ecosystems, to capture lessons proactively from innovation projects funded by multiple governmental levels. Mitigating these market failures will contribute to a future-proof industry, innovation, and infrastructure (SDG 9). 
 An important lesson from the Transfo project is the need for joint innovation projects by cooperatives and their regulating energy ecosystem to identify specific regulatory barriers and challenges while developing value propositions in close connection with 
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the communities they aim to serve. Both transmission and distribution system operators (TSO and DSO) would benefit from collaborations in grid innovation projects to pilot innovative technologies. This would help to establish technical standards that ensure compatibility and allow for market development of new technologies. Regulatory sandboxes are crucial to create experimental regulatory environments that allow to test circular strategies and grid innovations such as DC grids, second-life components, or advanced energy management systems involving multiple stakeholders. Community involvement in these projects is also important, given the significance of early engagement with citizens and communities in infrastructure projects (Boyle et al., 2025). This is particularly relevant in an era where the introduction of dynamic pricing and demand response systems may support the development of circular business models in the energy market, as households will be increasingly called upon their responsibility towards the use of grid infrastructure. Municipalities and local governments may play a pivotal role in fostering community participation, as well as lead by example by incorporating circular energy solutions into public buildings and schools.   
 Local and regional governments can actively support the development of cooperatives to address market failures and enhance the governance of multistakeholder smart grid projects. Cooperatives uniquely align economic and social goals by encouraging active participation from members as both users and owners. By leveraging trust and collective interests, cooperatives bridge cognitive gaps between energy generation and consumption, incentivising local stakeholders to engage with decentralised energy systems (Rupp et al., 2025). Policymakers should provide financial support, technical guidance, and capacity-building initiatives to establish cooperatives that are grounded in CE principles. Regulatory frameworks must thereby differentiate between genuinely community-oriented cooperatives and profit-oriented ‘cooperatives of convenience’, sometimes referred to as FINcoops (Van Opstal, Bocken, et al., 2025a), ensuring support is directed toward organisations that embed sustainability and inclusivity in their operations (D. Tarhan, 2025).  
 Scaling and replicating circular smart grids require targeted interventions to address regulatory barriers and support cooperative innovations. For example, for the Transfo site, revising energy-sharing regulations, such as the Flemish decree on energy communities, is a critical first step to incentivise shared energy use and cooperative ownership models. Simplifying these frameworks can encourage broader participation and create viable pathways for cooperatives to expand their activities. Beyond regulatory reform, governments should document and disseminate best practices from pilot projects to provide replicable models for diverse contexts. Meanwhile, existing energy cooperatives could be supported in the development of innovative activities that go beyond their core activities, but which remain within current regulatory boundaries. This would also enhance the agility and resilience of these cooperatives to adapt to evolving subsidy schemes, economic conditions, and technological developments, as 
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 called for by (Nolden et al., 2020). It would also enable scale-out and scale-deep strategies (versus scale-up strategies) focused on broadening the diversity of services offered to the same target audience and improving processes to enhance the impact on beneficiaries, respectively, which have been identified as suitable scaling strategies for general interest cooperatives such as REScoops (Bauwens, Huybrechts, et al., 2020). This is important, as REScoops struggle to break out of their niches, largely due to their reliance on volunteers for management and operations. This calls for supporting the development of second-tier cooperative networks can further enhance resource sharing, governance efficiency, and the ability to scale innovative solutions across regions (Boucher & Pigeon, 2024). 
 Furthermore, it is important to realise that innovative cooperative smart grid projects are most likely to attract community members with high interests in technology (Bauwens, 2016), which may lead to a risk of overlooking broader community needs the cooperative could address. This may also increase socio-economic disparities, mostly paying attention to the needs of a technophile middle class (de Wildt et al., 2019; Rommel et al., 2018) or even generating forms of energy elitism (Jacobs & Owen, 2023), hindering affordable and clean energy (SDG 7) for all groups in society. To ensure cooperatives can contribute effectively to a circular society, they must be able to attract diverse societal groups, even when this further complicates decision-making processes. This requires that members from diverse backgrounds should perceive a direct economic advantage to participate (Caferra et al., 2024). Moreover, as there is no automatic link between the theoretical assets of an organisational model and its diffusion, both cooperatives and policymakers should invest in increasing the normative and cognitive legitimacy of cooperatives (Huybrechts & Mertens, 2014). This involves educational programmes and public awareness campaigns that highlight the benefits of this model for all groups in society. It also requires transparent governance processes and active community involvement in the planning and operations of the cooperative, involving these groups from the very beginning. This could foster social acceptance that this organisational model can serve community needs and generate trust, reducing the risk premium of investing in circular strategies (Van Opstal & Manshoven, 2024).  
 Effective management mechanisms are critical to embedding CE principles in smart grid projects. Firstly, EMS are crucial for optimising demand-supply dynamics, enabling predictive maintenance, and fostering user engagement, all of which contribute to extending equipment lifecycles and mitigating waste. Secondly, integrating distributed energy resources, such as second-life batteries and renewable energy systems, requires leadership that promotes modularity, reuse, and circular procurement practices, while addressing regulatory barriers such as unclear standards for DC grids. Thirdly, education and training initiatives are critical for ensuring technical understanding among members and engaging the broader community. Additionally, the creation of detailed documentation, including tender documents and blueprints, facilitates scalability and replication by providing a reference for future projects.  
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 Finally, effective governance is fundamental to the success of circular smart grid cooperatives. Transparent decision-making processes, inclusivity, and robust accountability mechanisms build trust and foster long-term member engagement. Embedding CE principles into cooperative statutes and operations is essential to align short-term actions with long-term sustainability goals and prevent mission drift. To monitor and evaluate progress, cooperatives should adopt KPIs that measure material circularity, energy efficiency, and social inclusivity. Metrics such as material reuse rates, energy loss reduction, membership diversity, and financial savings for members provide actionable insights into the overall performance of the cooperative. Regular reporting on these KPIs can also enhance transparency and accountability while providing valuable data for adaptive learning. Governments and regulatory authorities could mandate the use of such KPIs, ensuring cooperatives align their activities with broader policy goals and maintain their focus on delivering equitable and sustainable outcomes. 6.5.3 Limitations and recommendations for further research 

 Limitations of this work include that is based on a single case study, which encountered multiple barriers to implement its initial ambitions, including the development of a full-scaled operational cooperative. While our focus on a single case study that lasted for more than 4 years allows to capture many project and process dynamics, future research would be welcomed to validate lessons learned in other geographies with different regulatory environments and stakeholder configurations involved. The regulatory context of Belgium, in this case, consists of a rich and multi-layered institutional ecosystem with multiple complementary actors that sometimes fail to develop, implement, and retain consistent and coherent energy policies (Van Opstal & Manshoven, 2024). Therefore, we believe that lessons drawn from this region are relevant for many European countries that operate under similar or less complex legislative conditions and path dependencies. Nevertheless, as highlighted by Bauwens et al. (Bauwens et al., 2024) and Kojonsaari & Palm (Kojonsaari & Palm, 2023), further research exploring broader geographic perspectives in this field, more particularly in the Global South, would be highly valuable.  
 While the present paper contributes by applying theoretical insights from market failure theory and cooperative theory to address challenges in the dual transition within the complex sociotechnical configuration of smart grids, these theoretical frameworks have inherent limitations. Firstly, examining market failures may involve accepting significant blind spots associated with the assumption that market can align with a circular transition. As noted by Siderius & Zink (Siderius & Zink, 2023), markets inherently assume infinite growth, often incentivise practices that undermine material circularity and product durability, and may distort value as failing to fully account the worth of materials, resources, products, and labour within market prices. Secondly, 
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 although the conceptual framework of the ICA principles has demonstrated its applicability and value in studying cooperative governance (Huybrechts & Mertens, 2014; Novkovic, 2022), its practical implementation often falls short of its idealtypical representation. 
 As smart grids are sociotechnical and incremental grids, they can only be truly smart when there are people within it, as indicated earlier by (Kojonsaari & Palm, 2023) and (Kumar, 2019). Therefore, follow-up research on this case would be relevant to capture the dynamic evolution of implicit and explicit expectations of stakeholders involved, as well as their commitment to the initial CE ambitions of the project. Finally, while our research connects to the broader research agenda on the development circular societies, future research is required to address just transition aspects of a combined transition towards renewable and circular energy systems. An empirically informed comparative institutional analysis of different governance systems, including cooperatives, non-profit associations, private companies, and public sector organisations, would be welcomed in that respect. 
 Finally, this research highlights several avenues for future investigation. Firstly, further research is needed on regulatory sandboxes for circular smart grids to examine how adaptive regulations can facilitate experimentation with new technologies, business models, and governance approaches while maintaining grid safety. Studying regulatory sandboxes also necessitates developing insights into overcoming institutional lock-ins and path dependencies arising from existing regulatory and market practices. Secondly, research into the behavioural economics of integrating circularity ambitions into smart grid participation is crucial. This includes exploring how dynamic pricing, demand-response mechanisms, and cooperative incentives shape user behaviours over time, particularly in encouraging circular practices such as energy sharing, reuse, and demand flexibility. Likewise, the role of cooperative innovations in EMS warrants investigation. This could focus on how cooperatives can leverage EMS to optimise energy demand, enable predictive maintenance, and extend system longevity while fostering trust and transparency among members. Finally, more research is needed on barriers and enablers that define the scalability and replication of cooperative smart grids across diverse geographical and regulatory contexts. 
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7. Enabling and embedding circularity goals in housing cooperatives 
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 Abstract 

 Shifting towards a circular economy in the built environment is considered an important step toward fostering environmentally sustainable and socially resilient cities. Housing cooperatives, established to provide affordable and democratically governed housing, may offer structural advantages for embedding circularity - but their role in circular transitions remains underexplored. This study investigates how cooperative governance may influence the implementation of circular strategies, including circular design, product-service systems, and shared resource models, across different housing types. Drawing on semi-structured interviews with housing professionals, cooperative representatives, service providers, and policymakers, we assess the comparative institutional advantages and limitations of cooperatives in enabling circular transitions. Our findings indicate that housing cooperatives can mitigate market failures and overcome split incentives through collective ownership, long-term planning, and participatory governance. These features help facilitate lifecycle-based investments, bundled procurement, and shared infrastructure. However, cooperatives also face key challenges, including complex decision-making, limited access to finance, and regulatory barriers. This paper contributes to the understanding of alternative housing models for urban sustainability by offering insights into how cooperative-led initiatives can support circular innovation. It identifies boundary conditions for aligning stakeholder perspectives and embedding circular strategies within cooperative housing, helping to inform inclusive, community-based responses to climate and resource challenges. 
 Keywords: governance; circular economy; circular society; circular business models; market failures; just transition 

 

 



168 

 7.1 Introduction 

 Housing plays a critical role in the transition to a CE, given its significant environmental footprint. The construction and operation of buildings account for over 40% of total waste by volume and represent the largest share of global resource consumption (Circle Economy, 2024a). Recognising this impact, the Circular Economy Action Plan of the European Commission has identified the building sector as a priority area for circular interventions (European Commission, 2020b). As one of the four key urban systems, alongside mobility, products, and food, housing is pivotal in addressing resource efficiency and emissions reduction (Marchesi & Tweed, 2021). However, transitioning to circular housing requires a broader perspective that extends beyond material and technological innovations to include social and governance dimensions. This is especially relevant as affordable housing has been globally recognised as a critical hotspot in sustainable housing, as acknowledged in Sustainable Development Goal 11.1 (United Nations, 2020). Sustainable consumption and production approaches for cities therefore highlight the necessity of engaging non-traditional stakeholders, such as citizen groups, social initiatives, and informal sector representatives, in urban planning and decision-making (Schro der et al., 2019). Social aspects of housing circularity, however, remain relatively underexplored (Vanhuyse et al., 2021).  
 Housing cooperatives have been established as a model to foster investments in affordable housing, with specific attention to democratic governance and strong stakeholder participation (Tu reli, 2022). They are defined as autonomous organisations, collectively owned and democratically governed by their members (ICA, 2012). This means that residents voluntarily unite and purchase shares in the cooperative, granting them specific rights to a dwelling within the cooperative without acquiring ownership of an individual property. Housing cooperatives exist across all continents, though their prevalence and structures vary significantly within and across regions (Lang & Stoeger, 2018). Many operate under rental-based models, where cooperative members receive a discount depending on the number of shares they hold, while other models allow residents to become homeowners (Khatibi, 2023). This housing form is sometimes referred to as a ‘third’ form of housing, offering an alternative to conventional homeownership and rental models, including social housing (Ahedo et al., 2023), or as an alternative to both the capitalist market economy and the state (Brysch et al., 2024). 
 Housing cooperatives can contribute to a just transition by investing in renewable energy (Lukkarinen et al., 2022) and by translating principles of participatory and distributional justice into possibilities of affordable housing for a broad range of income groups, cultures, and age groups (Aernouts & Ryckewaert, 2019). The way housing cooperatives may enable or embed circular strategies, however, remains a research gap. In this paper, we explore the comparative organisational advantages and disadvantages of housing cooperatives to enable and embed circular strategies. These circular 
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strategies include design-related strategies, circular business models that address total cost of ownership considerations, such as as-a-service models, and sharing models implemented among cooperative members. We consider different housing types and account for stakeholder engagement and alignment, which can be considered key in designing ethical CE interventions in the built environment (Rios et al., 2022). Therefore, we conducted semi-structured interviews with 23 professionals involved in the development, operationalisation, or evaluation of housing cooperatives or housing-related circular strategies. This enables us to investigate how housing cooperatives can enable and embed circularity goals, structured around the following (sub)research questions: 
 

- RQ1: How can cooperative governance influence the implementation of circular strategies in housing? 

- RQ2: How does this cooperative difference relate to different circular strategies in different housing types? 

- RQ3: How can housing cooperatives align stakeholder positions to implement circular strategies? 

- RQ4: What are comparative institutional (dis)advantages of housing cooperatives compared to traditional alternatives in implementing circular strategies? 

 Belgium provides a relevant setting for this study, as cooperative housing remains a niche model rather than the default housing option, allowing for an external perspective on its potential and limitations in enabling circular housing solutions. Meanwhile, Belgium can be considered as a frontrunner in adopting circular strategies (Claudio-Quiroga & Poza, 2024; D’Adamo, Favari, et al., 2024). By addressing the institutional conditions shaping cooperative circular housing models, this research contributes to broader debates on governance, economic viability, and regulatory frameworks in the circular built environment.  
 The rest of this paper is structured as follows. In Section 7.2, we provide background information on housing and the CE, on the role of cooperatives and the circular transition, and on the research gaps we address. In Section 7.3, we discuss our methods and materials, including the conceptual and empirical framework of this study. In Section 7.4 we present our results, and in Section 7.5 we discuss the empirical contributions, policy implications, and limitations of this work. 7.2 Literature 7.2.1 Housing and the circular economy 

 The transition to a circular housing economy requires systemic change across design, business models, and social practices. A circular transition in housing involves a shift from resource-intensive construction and individual ownership models to approaches 
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 that prioritise material efficiency, longevity, and shared use. Design principles are central to enabling circularity in housing. Standardisation of building components facilitates reuse, while design for disassembly and modularity ensures that materials and structures can be repurposed rather than discarded (Arora et al., 2019; Kedir et al., 2023). Procurement policies and building codes that promote recyclability and remanufacturing can further embed circularity in the built environment (Adabre et al., 2022). Additionally, digital tools such as material passports, housing passports, and building information modelling support circular design by improving material traceability and enabling informed decision-making across the construction and renovation phases (Çetin et al., 2022, 2023; Keena et al., 2025). Beyond material considerations, design-related circularity in housing also involves the adaptive reuse of buildings to respond to evolving societal needs. Repurposing large homes into multiple smaller units can extend the functional lifespan of buildings, reducing the need for new construction while answering changing urban needs (Çimen, 2021). Proper design allowing for retrofitting, materials reuse, and recycling can save money and reduce environmental impacts (de Feijter, 2023; Galle et al., 2021), as well as increase the value of properties (Suzuki & Shibata, 2022). 
 A complementary approach to promote circularity in buildings is shifting from ownership-based housing models to Product-Service Systems (PSS) (Tukker, 2015). In a PSS model, housing-related assets - such as kitchens, façades, or heating systems - are provided as services rather than products, potentially extending product lifetimes and reducing material consumption (Ghafoor et al., 2024). PSS can promote efficiency, longevity and sufficiency in energy, material and space usage levels (Ghafoor et al., 2023). By aligning financial incentives with long-term performance, PSS encourages maintenance, refurbishment, and reuse rather than premature replacement. Performance-based contracts, such as on solar photovoltaics, allow providers to retain ownership of materials, ensuring their optimal use and recovery (Mont, 2002; Van Opstal & Smeets, 2023a). However, poorly implemented PSS models risk rebound effects, where increased service availability leads to higher overall resource use (Ackermann & Tunn, 2024; Kjaer et al., 2019). Careful design of service contracts and regulatory oversight is therefore necessary to maximise the circular potential of PSS in housing. 
 A third approach, sharing, touches upon the crossroads between design and social practices. It may involve shared living spaces, as in co-housing and mixed-use buildings, reducing the need for redundant construction and minimising material demand (Christis et al., 2019). Furthermore, it may include short-term service models, such as sharing tools and equipment, or cars and bicycles (Encarnacio n et al., 2024; Marchesi & Tweed, 2021). Sharing models offer circular benefits by reducing material and energy consumption per capita (Cherry & Pidgeon, 2018; Cuomo et al., 2021). Digital platforms and smart technologies can further support shared housing models by enabling flexible access to communal spaces and resources (Tunn et al., 2020). However, the success of 
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such initiatives depends on social acceptance and governance structures that enable mutual trust, ensure equitable access, and replicate dynamics that have been taken-for-granted by many generations in informal economies (Holmes, 2018).  7.2.2 Cooperatives and the circular transition 

 Cooperatives have long played an important role in fostering economic and social resilience, particularly in addressing common-pool resource challenges and market failures (Van Opstal, Bocken, et al., 2025b). Historically, cooperative structures have evolved from guilds, mutual aid societies, and indigenous forms of resource governance, demonstrating the fundamental role of collective organisation in achieving shared goals (Mayer, 2018; Ward, 1995). In modern economies, cooperatives are well-established across diverse sectors, including agriculture, finance, energy, and housing, providing alternatives to investor-owned firms (Hansmann, 1999; Novkovic, 2022). The International Cooperative Alliance (ICA) has formalised a set of cooperative principles that underpin their governance and operations, ensuring that cooperatives remain accountable to their members rather than external shareholders (ICA, 1995). These principles align with broader objectives of sustainability and inclusivity, making cooperatives an organisational form worthwhile to investigate in search of a circular transition (Van Opstal, Bocken, et al., 2025a; Ziegler, Poirier, et al., 2023). As a circular transition requires systemic change, involving collaboration among multiple stakeholders, including consumers, businesses, policymakers, and civil society actors  (Schro der et al., 2019), the cooperative model may offer institutional advantages that align with circular objectives. Cooperatives prioritise collective ownership, resource pooling, and democratic governance, enabling the prioritisation of long-term sustainability over short-term profit maximisation (Novkovic, 2008). Moreover, their embeddedness in local communities allows them to foster circularity in regional economies, strengthening socio-economic resilience (Bretos & Marcuello, 2017).  
 Empirical studies highlight advantages of cooperatives in enabling circularity. For example, recycling cooperatives have been instrumental in integrating informal waste pickers into formal waste management systems, enhancing both social equity and material recovery efficiency (Buch et al., 2021; Valencia, Solí z, et al., 2023). Agro-industrial cooperatives have also demonstrated potential in closing resource loops through symbiotic industrial processes and waste valorisation strategies (Barros et al., 2023). The commitment of cooperatives to member benefits and joint-user value instead of profit-maximisation helps to focus on long-term community goals and reinvesting profits into sustainable initiatives, distinguishing them from conventional firms that often prioritise shareholder returns (Baranchenko & Oglethorpe, 2012; Lafont et al., 2023).  
 However, cooperatives also face structural constraints. On the one hand, some challenges arise from inherent characteristics of cooperatives, including complexities 
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 following from democratic decision-making processes and specific challenges such as the ‘horizon problem,’ which occurs when a member’s residual claim on an asset is shorter than the life of the asset; ‘free-rider problems’ stemming from joint asset ownership; and the risk of ‘demutualisation,’ where growth may lead to a dilution of cooperative identity and member commitment  (Novkovic, 2008). On the other hand, cooperatives also face external constraints linked to market structures, financial systems, and regulatory frameworks that are designed around investor-owned enterprises. As cooperatives do not always align with these dominant institutional logics, they may encounter barriers to accessing capital, policy support, and market integration, which can limit their scalability and long-term viability (Royer, 2023). 
 Recent academic work on circular societies suggests that circular transitions must go beyond technological solutions and embrace governance models that prioritise participatory decision-making and economic decentralisation (Bauwens, Hekkert, et al., 2020; Jaeger-Erben et al., 2021). In this context, cooperatives offer a viable institutional framework for embedding circularity in local economies by enabling shared ownership models, reducing market-driven pressures, and fostering democratic participation (Limnios et al., 2018; Puusa et al., 2013). Their ability to internalise externalities, reduce transaction costs, generate economies of scale, and enhance social cohesion render cooperatives a promising organisational model for advancing a circular economy and society (Huybrechts & Mertens, 2014; Ziegler, Poirier, et al., 2023).  7.2.3 Research gap 

 Despite the growing attention to the CE in the built environment, limited research has explored how cooperative governance structures facilitate or hinder the implementation of circular strategies in housing. This is particularly relevant given the importance of user needs and governance in sustainable housing (Adefila et al., 2020). While previous studies have recognised the role of social housing communities in CE transitions (Marchesi & Tweed, 2021), bottom-up cooperative initiatives remain understudied.  
 Therefore, we address four research gaps. Firstly, by investigating how cooperative governance fosters or challenges circular strategies in housing, this research complements existing literature that predominantly focuses on investor-driven CE initiatives (Geissdoerfer et al., 2023; Hina et al., 2022; Lu deke-Freund et al., 2019).  
 

Secondly, the relationship between cooperative governance and different circular strategies in various housing types also remains unexplored. Housing typologies play a significant role in determining the environmental and material implications of circular construction and renovation (Soonsawad et al., 2024). However, the cooperative model introduces additional complexities, as different governance structures may influence the feasibility and effectiveness of certain CE interventions.  
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 A third research gap concerns whether and how housing cooperatives align stakeholder positions to implement circular strategies effectively. Circular business models in housing require the engagement of multiple stakeholders, including residents, local authorities, financial institutions, and service providers (Ghafoor et al., 2024). However, stakeholders often have divergent priorities, with cooperatives seeking to balance economic sustainability with social and environmental goals, while external actors may prioritise financial returns or regulatory compliance (Schro der et al., 2019).  
 

Finally, little is known about the comparative institutional (dis)advantages and disadvantages of cooperatives in implementing circular housing strategies, compared to commercial real-estate companies, social housing associations, and public authorities. This comparative perspective is crucial, as cooperative housing models often struggle against conventional homeownership due to entrenched financial and policy frameworks favouring individual ownership (Galle et al., 2021).  7.3 Methods and materials 7.3.1 Conceptual framework 

 Housing cooperatives typically focus on ensuring long-term affordability by sharing ownership and management responsibilities while prioritising user-value over profit-driven motives. They are fundamentally defined by shared ownership and governance of physical infrastructure, a legal framework, and collective economic responsibility (Avilla-Royo et al., 2021). Moreover, the model of housing cooperatives is distinguished by its adherence to cooperative principles as a governance framework and is often designed to provide affordable, sustainable, and community-oriented housing solutions (Cooperative Housing International, 2024).  
 Cooperatives, rely on a set of organisational governance principles, defined by the International Cooperative Alliance (ICA) (see Table 24) that define the cooperative difference compared to other organisational forms (ICA, 1995). Cooperative members wear multiple hats, being both owners and users of the firm, which reduces the costs of market contracting under market failures while keeping costs of ownership and collective decision-making low (Hansmann, 1999; Spear, 2000). The set of ICA principles enables them to limit opportunistic behaviour of their members by having strong mechanisms for monitoring and control (Herbst & Pru fer, 2016; Huybrechts & Mertens, 2014), including sociopsychological mechanisms such as reputation, reciprocity, and punishment strategies (Bowles & Gintis, 1998; Ostrom, 2000). These ICA-principles serve as a guiding framework to govern and safeguard the cooperative mission, member participation, and stakeholder interaction (Grimley & Chan, 2023; Novkovic, 2008). 
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 Table 24 – The cooperative principles (ICA, 1995) and their rationale, applied to housing ICA Principle Rationale, applied to housing 1. Voluntary and open membership 

The design of admission and exit criteria is crucial to attracting a balanced mix of residents and ensuring long-term incentives for contributing to the cooperative. 2. Democratic member control Safeguarding the mission and vision of the housing cooperative to ensure long-term affordability and alignment with the needs of residents. 3. Member economic participation 

When members have a financial stake, this may resolve ‘split incentives’ among residents and foster trust and collaboration to contribute technical and experiential knowledge. 4. Autonomy and independence Housing cooperatives can collaborate with other stakeholders (governments, civil society organisations, etc.) while securing their mission and vision in their statutes.  5. Education, training, and information 

Enhances the ability of members to contribute effectively to their cooperative while empowering members to engage in cooperative behaviour and the enforcement of norms of reciprocity.  6. Cooperation among cooperatives Enhances network reciprocity and a cooperative culture. By collaborating, local cooperatives can retain democratic member control while achieving economies of scale, building countervailing power or fostering market formation when markets are incomplete or missing. 7. Concern for community Cooperatives are rooted in the communities where they operate, providing a comparative institutional advantage to internalise externalities and address community concerns. Based on Henrich et al. (2001), Limnios (2018), Novkovic (2008), and Van Opstal et al. (2025a) 
 Although millions of families worldwide live in housing cooperatives, the model remains relatively obscure in many countries (Cooperative Housing International, 2024). Therefore, we focus on intrinsic design parameters of housing cooperatives and remain agnostic to specific technologies and market parameters (including wages, energy prices, and prices of materials and components). Analytically, this involves insights from law and economics, investigating the comparative institutional advantages of housing cooperatives to achieve economies of scale and resolve market failures. 
 Regarding economies of scale, we consider supply-side economies of scale, both internal (where higher volumes lead to lower average costs) and external (where a sufficiently developed ecosystem of firms fosters good market and institutional conditions). We also consider demand-side economies of scale, which lead to network effects following from a sufficient number of households to participate in a market (Varian, 2018). Furthermore, we investigate the importance of dynamic economies of scale, which reflects learning effects. Regarding market failures, we investigate the role of externalities, which may result in split incentives between and among residents, owners, and surrounding communities (Bird & Herna ndez, 2012) of the suboptimal provision of innovation and public goods (Jaffe et al., 2005). Furthermore, circular strategies may involve asymmetric information between market players, resulting in 
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costly screening and signalling behaviour, moral hazard, and principal agent problems (Siderius & Zink, 2023; Van Opstal, Smeets, et al., 2024). Finally, bargaining, monitoring, and governance costs may cause transaction and search costs between market participants, precluding the uptake of circular strategies (Hansmann, 1991; Nygaard, 2022). 7.3.2 Empirical framework 

 To evaluate the potential role of housing cooperatives in enabling and embedding circular strategies, we need to combine perspectives from different stakeholder groups, including housing cooperatives, providers of circular solutions, real estate actors, and experts and policymakers that have a broader perspective. It is important to capture the undocumented and implicit knowledge of stakeholders who are directly experienced with implementation barriers and possess expertise in housing cooperatives or circular housing strategies. Therefore, we conducted 23 semi-structured interviews with professionals involved in the development, operationalisation, or evaluation of housing cooperatives or housing-related circular strategies. This sample size was deemed appropriate to achieve thematic saturation (Francis et al., 2010) and to ensure representation of the most relevant stakeholder groups involved in enabling or assessing circular transitions in housing. The stakeholders were selected to reflect the full spectrum of actors relevant to circular housing transitions, including housing cooperatives (as demand-side implementers), service providers (as supply-side enablers), real estate actors (as developers and infrastructure managers), finance providers (as financial enablers), and policymakers and experts (as systemic enablers and evaluators). 
 Semi-structured interviews are widely recognised as an effective method for gaining an in-depth understanding of complex and multifaceted issues, capturing perceptions, opinions, and feelings or respondents underlying their behaviour (Bell et al., 2022). Semi-structured interviews are a valuable qualitative research tool, providing the flexibility to explore unexpected perspectives while maintaining a clear focus on the core research questions (Galletta, 2013). They allow us to capture positivist cognitive elements but also enables an interpretivist qualitative research approach, paying attention to subjective understandings and contextual sensitivities by interview respondents (Gehman et al., 2018). 
 A first groups of interview respondents was selected according to their commitment to a ‘Living Lab’ project on ‘Hybrid housing’, funded by the Flemish Government. This project brings together multiple stakeholders to explore how affordability and circularity can be aligned and integrated into alternative housing configurations. In this project, we actively screened, identified, and interviewed cooperative housing solutions in Belgium. Next, we selected service providers with expertise in delivering as-a-service solutions for solar photovoltaics, heat pumps, and kitchens. These systems are 
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 integrated into homes and as-a-services can be considered as non-default solutions in Belgium, where ownership models predominantly govern these markets. Thirdly, we selected real estate actors, finance providers, policymakers and experts that have been experimenting with housing cooperatives and circular strategies, as documented in earlier projects or referred to by interview respondents. The broad set of consortium members of the Living Lab project helped to identify stakeholders and reflect on the proposed set of interview respondents. Likewise, during the interviews we applied a snowballing sampling technique, asking interview respondents which stakeholders we should include in our sample, further validating the set of interview respondents to include in our sample. Sampling stopped when the level of data saturation was reached, meaning that further data collection and coding resulted in minimal or no new insights (Francis et al., 2010).  
 During the semi-structured interviews, we asked targeted follow-up questions to make implicit assumptions and tacit knowledge explicit. Therefore, we asked each interview respondent as a last question to perform a premortem analysis explicating why, by 2030, it would become clear that the combination of housing cooperatives with affordable housing and the implementation of circular strategies would turn out to be a complete failure. This technique, originating from behavioural economics (Gallop et al., 2016; Thaler & Sunstein, 2008), helps to mitigate cognitive biases among interview respondents such as confirmation bias, hindsight bias, and groupthink. 
 A translated version of questions and an anonymized version of the list of respondents is included in Appendix 7.1. Interviews were conducted with informed consent via MS Teams and lasted between 50 and 85 min. A first round of interviews occurred between May and June 2024, followed by an initial analysis and feedback rounds. A second round of interviews took place between December 2024 and February 2025. All interviews were recorded, transcribed, and coded in Atlas.ti. The coding process started with a deductive coding of the interview transcripts based on circular strategies, cooperative governance, housing typologies, and stakeholder roles. Next, an inductive approach was applied to identify themes and patterns within and between data categories, and to link themes and underlying insights to the analytical framework described in Section 3.1 (Creswell & Poth, 2016). Finally, all interview respondents received a draft version of this paper to refine arguments and prevent misinterpretations and factual errors.  7.4 Results 7.4.1 Cooperative governance and circularity in housing 

 In Table 25, we summarize organisational advantages and disadvantages of housing cooperatives to enable and embed circularity goals, structured along cooperative governance principles.  
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Table 25 – Organisational (dis)advantages of cooperative governance to implement circular strategies in housing ICA principle Organisational advantages for CE Organisational disadvantages for CE 1. Voluntary and open membership 

Housing cooperatives can attract members committed to sustainability, fostering a shared vision for circular housing  
Membership models may limit scalability; cooperatives rely on individuals opting in, limiting their potential for a widespread adoption of circular principles  2. Democratic member control Enables participatory governance, allowing members to co-decide on circular strategies 

Decision-making can be slower and conflict-prone, especially when balancing affordability, circular investments, and diverse member preferences  3. Member economic participation 

Encourages collective investment in circular housing features  Cooperatives retain value locally rather than extracting profits, aligning with long-term CE goals 

Financing large-scale circular investments may be challenging (limited member investment capacity).  Likewise, older cooperatives may struggle to retrofit circular solutions without external financial support. 4. Autonomy and independence 

Cooperatives can prioritise long-term CE goals rather than short-term profitability, as they do not feel pressure from short-term investors  
 

In countries where housing cooperatives are ‘niche’ players, they suffer from limited bargaining power with banks and policymakers Dependence on external regulation (e.g., VAT on renovation, cooperative legal status) can hinder circular innovation 5. Education, training, and information 

Culture of knowledge sharing, enabling members to adopt circular practices  Housing cooperatives can foster skill-development for members in sustainable housing maintenance 

Requires ongoing investment in educational programmes, which may be deprioritised when financial and time constraints arise 

 

6. Cooperation among cooperatives 

Collaboration with other cooperatives enables scaling of best practices and joint procurement power  
Lack of incentives to collaborate between cooperatives with strong mission-oriented identities, lack of network governance, and lack of standardisation among cooperatives may slow systemic change 7. Concern for community 

Cooperatives are mission-driven and embedded within their communities, enabling them to generate positive externalities, including social and environmental goals in housing  
Potential exclusion effects stemming from high membership engagement requirements, making it harder for less resource-full groups to participate (insider-outsider problem) 
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 A first overarching advantage of cooperatives is their long-term ownership of housing stock, coupled with the alignment of ownership and tenancy, which provides clear economic incentives to invest in sustainable construction methods and energy-efficient retrofits. As put by an interview respondent: “compared to traditional ownership – and 
even among other cooperatives – housing cooperatives involve an investment on a truly 
long term”. Secondly, the cooperative model also encourages shared spaces and pooled resources, leading to higher use intensity of common facilities, such as kitchens, laundries, and communal tools, which decreases per capita material consumption while reducing costs. Thirdly, democratic decision-making within cooperatives fosters collective responsibility for maintenance and sustainability initiatives, supported by psychological mechanisms such as trust, reciprocity, and reputation, which also reduces agency costs. Likewise, given strong behavioural externalities within housing cooperatives, there is a strong incentive to educate members. Fourthly, by pooling purchasing power, resources, and experiences, cooperatives can lower costs and enhance financial access to durable materials and construction techniques, and service and sharing models that may be inaccessible to individual homeowners or landlords. 
Finally, cooperative governance enhances coordination among members, facilitating the establishment and enforcement of sustainability standards from the outset.  
 Cooperative governance also presents structural challenges that may impede the implementation of circular strategies. A first overarching challenge is that cooperative decision-making, while democratic, can be slow and complex, particularly when members have diverse preferences regarding affordability, circular investments, and long-term sustainability trade-offs. The dual role of cooperative members as both users and owners complicates decision-making compared to external ownership models, where governance is primarily driven by financial returns. Assortative matching among cooperative members with shared preferences and beliefs helps mitigate this challenge but can also limit the openness and inclusivity of cooperatives and even create an insider-outsider dynamic.  
 A second challenge also stems from democratic governance, as it may result in a lack of in-house expertise. This could be partially resolved by cooperating between cooperatives, but also there, mission heterogeneity can impede collaboration, which can be considered as a third barrier. A fourth barrier is a lacking supporting ecosystem, resulting in higher transaction costs. This mostly applies to regions where cooperatives are relatively unknown (Bengtsson, 2024; Czischke et al., 2025; Noureldin et al., 2024). This results in underdeveloped financial services, rendering access to finance challenging as banks consider housing cooperatives as high-risk due to their non-traditional ownership structure and the collective nature of their financial obligations. Is also applies to regulatory frameworks that favour individual homeownership over alternative housing models, imposing higher VAT rates on renovations or limiting access to subsidy schemes for renewable energy. 
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7.4.2 The cooperative difference across housing types 

 In Table 26, we examine the cooperative difference when implementing circular strategies in three different housing types: single houses, apartment buildings, and cohousing projects. In single-family housing, cooperative models face challenges due to relatively high individual autonomy and diseconomies of scale. Moral hazard is more pronounced as there is limited peer monitoring, making it harder to ensure sustainable use of shared infrastructure or performance-based service models. Additionally, circular investments, such as modular construction or shared energy solutions, become more expensive per unit compared to multi-unit housing models, reducing their feasibility.  
 In apartment buildings, the combination of cooperative governance and economies of scale may foster the development and resource-efficient use of shared infrastructure, and the uptake of PSS and sharing models. As illustrated by a service provider: "The 
collective nature of apartments is essential for us. It justifies for residents that the 
installation does not belong to them." Additionally, collective contracting reduces transaction costs, simplifying the negotiation of long-term agreements for maintenance, energy services, and resource efficiency improvements. However, governance complexity increases with larger resident groups, particularly when preferences are diverse. Therefore, PSS models involving installations subject to strong and divergent user preferences, such as kitchens, are considered less suitable for cooperatives. PSS models for technical systems, such as solar PV and heat pumps, typically involve weaker and more homogeneous preferences and are therefore generally more viable in housing cooperatives. Furthermore, decision-making can be slow and prone to conflict, especially in mixed-ownership settings where cooperative members must coordinate with private landlords and non-member residents.  
 

Cohousing provides the strongest alignment between cooperative governance and circularity principles, as it is inherently structured around shared ownership and collective decision-making. Residents are more likely to engage in shared services, such as mobility solutions, community energy infrastructure, and centralised resource management, due to their commitment to collaborative living. Furthermore, the behavioural externalities within cohousing communities reduce information asymmetries, supporting the viability of long-term circular service contracts. As illustrated by a respondent: “Once people are living together, it brings people together. In 
these intentional communities, there are structured ways to exchange and share resources. 
This is common – they know and trust each other.” However, regulatory barriers, such as restrictions on energy sharing, may complicate the implementation of circular models. Additionally, a smaller resale market for modular cohousing units may create uncertainty around future investments.  
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 Table 26 – Barriers for the uptake of circular strategies, housing types, and the cooperative difference 

 Single houses Apartments Cohousing Barriers for the uptake of… Design-based strategies 

High upfront cost for circular design, often unaffordable for individual homeowners Existing single-family houses are often difficult to retrofit for circularity 

Building codes often favour traditional designs and traditional parking spaces 

Unique cohousing projects make it harder to mainstream circular design  Lack of resale market for modular cohousing units. 
 PSS High customer acquisition cost (lack of economies of scale) Moral hazard among users in sharing and service models, with limited peer-control Payment risk of assets that become immovable by destination (e.g., kitchens, solar PV, …), limiting access to bank finance 

Lack of functional governance of associations of co-owners  Regulatory barriers on energy sharing in apartments, limiting shared PSS models   
 

Cohousing communities may hesitate to commit to long-term PSS contracts Regulations may hinder shared ownership of (energy) infrastructure in cohousing  
 

 

Sharing models 

Residents of single-family houses often prefer individual access and ownership Energy and mobility sharing is often restricted and insufficiently available in rural areas  

If residents do not see clear cost savings, they may not engage in sharing initiatives Existing apartments are mostly not designed for shared services (e.g., common laundry, shared storage) 

Residents may resist sharing due to privacy and trust concerns   Decision-making over shared assets can be prone to conflict and moral hazard 

Cooperative (dis)advantages to resolve these barriers 

    Cooperative governance can incentivise shared infrastructure and provide a market pull for circular solutions.  
  Cooperative single-house projects suffer from diseconomies of scale in implementing circular strategies 

  Cooperative single-house projects lack peer-monitoring on user behaviour, and cooperative members have limited social interactions to foster learning 

   Cooperatives can organise and govern sharing models for their members and local communities 

  In mixed-ownership apartments, cooperative models may conflict with non-member preferences 

   Cohousing is intrinsically aligned with non-ownership and sharing models 

   Collective decision-making fosters long-term viability of shared infrastructure. 

Note:     indicates where cooperatives have a comparative organisational advantage, whereas   indicates a comparative disadvantage 
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7.4.3 Housing cooperatives and stakeholder perspectives 

 In this section, we address different stakeholder perspectives related to circular strategies in cooperative housing and explore to which extent housing cooperatives can align stakeholder incentives, as depicted in Table 27.  
 For residents, cooperatives can mitigate financial, cognitive, and cultural barriers by bundling demand and financial resources, offering participatory education, and fostering trust in shared ownership and leasing models. The long-term co-ownership structure allows for lifecycle-oriented investments that prioritise sustainability over short-term savings while enabling affordable access to higher-quality materials and appliances. As illustrated by a finance provider: “Most people overlook maintenance 
expenses, making it extremely difficult to convince them to pay from day one for a model 
that includes maintenance costs. I believe the only viable market entry is through 
situations where the developer is responsible for long-term management, as is the case in 
housing cooperatives". However, cooperative governance also introduces challenges, such as high entry barriers that may attract only highly motivated individuals that are willing to invest time and resources in democratic decision-making and monitoring activities. For landlords, the split incentive problem remains a key barrier in traditional housing models, where they bear the cost of circular investments while tenants reap the benefits. Cooperatives inherently resolve this issue, as residents are both tenants and co-owners, ensuring that incentives for sustainability investments are aligned.  
 

Financial institutions, including banks and investors, often struggle to assess the value and risks of cooperative housing models, particularly when financing circular assets such as renewable energy infrastructure, modular construction, and shared services. Risk aversion towards housing cooperatives and a lack of familiarity with PSS-based models contribute to higher interest rates and limited access to capital for cooperatives compared to traditional homeowners. However, cooperatives can offer risk-pooling mechanisms and structured governance that can enhance financial stability. As claimed by a respondent: “In Switzerland, banks reportedly approach housing cooperatives, 
because they acknowledge them as a highly stable investment - not only because it involves 
real estate, but also because the cooperative model provides confidence in proper 
management." 
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 Table 27 – Stakeholder positions, main barriers to implement circular strategies, and cooperative enablers and challenges 

 Stakeholders Main barriers Cooperative enablers Cooperative challenges Residents Higher upfront costs of circular design solutions deter interest Lack of knowledge about circular benefits Preference for conventional ‘ownership’ models Myopic choice behaviour, neglecting total cost of ownership Trust issues in long-term leasing contracts Concerns over privacy and control in shared resources Potential free-rider problems in shared services 

Economies of scale by bundling demand and financial resources. Education and awareness-raising via participatory design Cooperative models showcase the importance of access over ownership Long-term co-ownership model allows a lifecycle approach to investment.  Community-driven leasing models provide transparency and trust Strong community governance, fostering fair use of shared spaces Improved access to social psychological mechanisms, such as reputation and reciprocity, increasing trust and cooperative behaviour 

Lack of access to external funding Lack of knowledge among cooperative members Increased entry barriers, attracting converted crowds Bargaining cost of alignment, resulting in slow decision-making Monitoring and enforcement costs by members 

 

 

Landlord Split incentives: landlords bear costs, residents enjoy benefits  Higher initial investments with unclear return and impact on resale values Risk of moral hazard by residents in circular models (e.g., repair, maintenance, sharing) Risk of provider bankruptcy, service failure, or contractual lock-in by PSS providers 

Double role of cooperative members: residents are co-owners Cooperative investments driven by user-oriented instead of financial motivations Shared risk through cooperative contracting and governance structures   Stronger bargaining power from (large-scale) cooperatives compared to individual households 

Bargaining cost of alignment, resulting in slow decision-making Increased entry barriers, attracting converted crowds Monitoring and enforcement costs by members Need for economies of scale to provide countervailing power and capability development Financial institutions 

Difficulties valuing circular properties for loans (high-risk remarked value) Lack of PSS-oriented funding structures  Uncertainty in financing shared assets vs. individual assets (moral hazard) 

Risk pooling through cooperative contracting and governance structures   Cooperative governance mechanisms may stimulate monitoring and enforcement 

Higher interest rates for coops (bankruptcy laws) compared to individual citizens Switch cost to adapt credit decision processes and software to less known models, such as housing cooperatives 
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Suppliers  Service providers 

Incomplete circular supply chains and ecosystems for circular housing solutions Lack of customer experience with PSS models, leading to high customer acquisition costs Market preference for individual ownership models Moral hazard problems with service and sharing models Payment risk for assets that become immovable by destination 

By bundling purchasing power, cooperatives may create a market pull for circular solutions. Given the long-term horizon of housing cooperatives, service suppliers may develop long-term partnerships Cooperatives can establish service and sharing models as ‘default’ options, nudging residents into circular strategies Cooperatives can serve as frontrunner market segments, allowing supplier to demonstrate the viability of their circular solution Cooperative governance may include sociopsychological mechanisms to monitor residential behaviour 

Assortative matching of resourceful cooperative members Bargaining cost of alignment, resulting in slow decision-making 

 

Policymakers Regulatory frameworks (e.g., zoning laws) favour conventional building Circular housing solutions are not well-integrated into public tenders Regulatory barriers to energy sharing and leasing models Public funding schemes favour ownership models 

Cooperatives may leverage their non-profit status to qualify for exemptions or special provisions Bottom-up initiatives may provide living labs to demonstrate feasibility of circular housing policies, energy sharing, and sustainable mobility solutions 

Unknown model in many countries and regions Hard to make a case to prioritise cooperative over social housing, if they fail to provide affordable housing 

 

Service providers, such as providers of PSS and sharing models, can benefit from cooperatives as early adopters of circular solutions, using them as first-mover markets to demonstrate the viability of new business models. Cooperatives can facilitate this by bundling demand, negotiating long-term service contracts, and embedding circularity as a default within their governance frameworks. Policymakers also play a crucial role in enabling cooperatives to drive circularity, particularly by reforming fiscal policies to support repair and maintenance rather than new construction. Expanding subsidy schemes for individual homeowners to include cooperative members could further enhance their capacity to implement circular strategies. However, the cooperative model remains relatively unknown in many policy contexts, making it difficult to prioritise over social housing unless it can demonstrably deliver affordability alongside sustainability. As illustrated by a respondent: “Some civil society organisations oppose 
public support for housing cooperatives, advocating instead for prioritising investments 
in social housing." 
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 7.4.4 Comparative organisational (dis)advantages 

 Finally, we compare housing cooperatives with other housing initiators and identify their comparative organisational (dis)advantages in Table 28.  Table 28 – Comparative organisational (dis)advantages for integrating circular principles in housing Housing cooperatives Social Housing Associations 

Public authorities Commercial Real Estate Developers 

   Long-term orientation aligns with investment in durability and TCO considerations 

   Can embed circularity principles from the start 

   Strong community trust may enable shared resource use 

 Larger governance costs under heterogeneous membership 

 Attracting debt capital can be costly (higher financial risk perception from banks) 

 Volunteer-driven governance may slow decision-making on technical issues 

 Assortative matching of resourceful members and converted crowds 

   Large housing portfolios may allow for economies of scale 

   Shared spaces may reduce costs 

 Budget constraints and a strong focus on affordability may result in prioritising low-cost solutions over circularity 

 Public procurement frameworks may create barriers to adopt as-a-service models 

 Split incentives between social housing associations and tenants 

 Budget cycles may cause myopia towards TCO considerations 

   Political power to create demonstrator projects, financial incentives, and regulations for circular solutions 

 Lack of circularity criteria in public procurement, resulting in a tendency to select lowest-cost bids 

 Political cycles reduce long-term commitment to circular projects 

 Budget cycles may cause myopia towards TCO considerations 

   Large-scale projects can drive demand for circular solutions 

   Some developers integrate as-a-service models to lower upfront costs, unburden maintenance concerns, and differentiate for green customers  
 High upfront costs make sustainable construction competitively unattractive 

 Value creation may exceed value capturing when adding circular solutions 

 Sales models may cause myopia towards TCO considerations 

Note:     indicates where cooperatives have a comparative organisational advantage, whereas   indicates a comparative disadvantage 

 Housing cooperatives possess structural organisational traits that help to enable and embed circular principles, as discussed throughout this paper. Firstly, they have a long-term perspective, just as public authorities, which aligns well with circular investment strategies. However, political and budgetary cycles often lead to short-term prioritisation in public sector decision-making. In contrast, commercial real estate developers operate under strong financial constraints that favour short-term returns, making circular investments less attractive. Social housing associations often prioritise affordability due to budgetary constraints, limiting their ability to engage in higher upfront investments for circular solutions. 
 

Secondly, cooperative governance is user-driven, which may allow members to embed circularity from the outset, making service and sharing models the default option, which may render it economically viable. On the contrary, commercial developers are 
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primarily driven by financial incentives. Public authorities and social housing associations are socially driven, focusing on affordability and sustainability, but operating within political and bureaucratic frameworks, which can reduce flexibility in adopting circular innovations. 
 

Thirdly, the ability to drive systemic change through market influence varies across housing models. Housing cooperatives, despite their sustainability commitments, often operate at a relatively small scale, limiting their ability to influence suppliers and construction markets. However, in countries where this model is sufficiently established, housing cooperatives can, through collective purchasing and standard setting, generate a market pull for circular solutions. Social housing associations, due to their large portfolios, have significant potential to scale circular solutions but require structural policy support to overcome financial barriers. Public authorities can act as market enablers by integrating circular requirements into procurement and land-use policies, but their impact is often constrained by regulatory limitations. Commercial real estate developers, particularly those engaged in large-scale projects, have the capacity to standardise circular practices, but their willingness to do so depends on financial viability and regulatory pressures rather than inherent organisational priorities. 
 

Finally, access to capital presents a major challenge for housing cooperatives, as banks and financial institutions often perceive them as high-risk borrowers, primarily due to their non-traditional ownership structures rather than their intrinsic organisational design. This limits their willingness to secure funding for large-scale circular renovations or new developments. Social housing associations and public authorities, on the other hand, have relatively stable funding sources but may face regulatory and budgetary constraints that prioritise cost-cutting over sustainability. Public procurement frameworks frequently favour the lowest-cost solutions, making it difficult to integrate circular principles unless specific policy incentives are introduced. Commercial real estate developers, despite having stronger access to capital, often struggle with value capture in circular investments, as they tend to operate on a sales-driven model that does not reward long-term resource efficiency. 7.5 Discussion and conclusions 7.5.1 Empirical contributions 

 In this study, we investigated how housing cooperatives can enable and embed circular strategies. A first empirical contribution stems from applying cooperative theory (Novkovic, 2008; Spear, 2000) to housing cooperatives within the context of CE strategies. Our findings illustrate how cooperative governance structures can enable circularity through collective decision-making, shared resource use, and long-term investment in sustainable housing. By systematically analysing the role of the ICA cooperative principles in housing cooperatives, we provide empirical evidence on how 
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 different governance mechanisms foster or hinder the implementation of circular strategies across various housing typologies. 
 

Secondly, our study advances insights on aligning incentives among diverse stakeholders in circular housing. The successful implementation of circular strategies depends on collaboration among value-chain stakeholders (Asgari & Asgari, 2021), and requires a sound alignment of incentives (Van Opstal, Smeets, et al., 2024). In housing, this requires collaboration between a wide variety of stakeholders, including residents, financial institutions, policymakers, and service providers. Our findings indicate that cooperative governance mitigates some of the misaligned incentives present in traditional housing markets. For instance, cooperatives inherently mitigate the split-incentive problem between landlords and tenants, as residents are both co-owners and users, leading to a stronger alignment of sustainability and affordability objectives. Moreover, cooperatives can act as early adopters of circular solutions, creating a market pull for service-based business models and shared infrastructure.  
 

Thirdly, from a law and economics perspective (Ben-Ner, 2018; Hansmann, 1991, 1999), this research sheds light on the comparative institutional advantages and disadvantages of cooperatives in implementing circular housing strategies. While housing cooperatives benefit from long-term investment horizons and community-driven decision-making, they also encounter financial and regulatory barriers that limit their scalability. Our analysis highlights that cooperatives may face higher transaction costs due to underdeveloped financial services and policy frameworks that favour individual homeownership.  
 

Fourthly, while future research could more explicitly assess which specific circular strategies are most compatible with cooperative governance, our findings suggest several promising areas. First, design for long-term adaptability (e.g. modular construction, standardised components) aligns well with the long-term orientation and lifecycle planning inherent in cooperative housing. Second, shared infrastructure designs (e.g. centralised energy or laundry systems) benefit from cooperative governance and bundled procurement. Third, cooperatives may be well placed to implement design-for-maintenance and repair features, as their ownership structure enables collective maintenance planning and reinvestment. However, more individualised strategies, such as highly customisable interior fittings, may be less compatible due to governance complexity and diverging user preferences.  
 

Finally, although this study is based on the Belgian context, the mechanisms identified, such as participatory governance, long-term ownership, collective investment structures, and stakeholder alignment, are relevant in three ways. First, they offer practical guidance for countries where cooperative housing is still emerging and where new institutional models are currently under design. Second, in regions with established cooperative sectors, these findings can support the integration of circularity 
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objectives into existing governance frameworks. Thirdly, by focusing on its organisational design characteristics, the empirical contribution of this paper extends beyond the specific cooperative model. Public housing, co-housing schemes, and emerging hybrid models may equally benefit from applying these principles to enable and embed circular housing strategies. In this sense, the paper contributes to wider debates on how to operationalise circular housing transitions through governance innovation, even in contexts where formal cooperative structures are lacking or unsupported. 7.5.2 Policy implications 

 Policymakers and cooperative federations should recognise that many housing cooperatives do not inherently prioritise circularity. Affordability and basic functionality often dominate cooperative agendas, particularly in contexts with constrained resources or limited governance capacity. Therefore, circular interventions must be made not only technically feasible and financially viable but also desirable from the perspective of cooperative members (Bocken et al., 2022). Building on this, the following sections outline how housing cooperatives can capitalise on their organisational comparative advantages and how policy support can address systemic barriers and create enabling conditions at multiple governance levels. Policy implications for housing cooperatives 

 Housing cooperatives have the potential to act as frontrunners in embedding circularity into housing models, but they must align their governance structures, financial models, and stakeholder engagement practices to maximise their impact. One key policy implication is the opportunity to integrate CE principles into cooperative governance and business models from the outset. By clearly defining CE objectives in their bylaws, cooperatives can establish internal incentives that encourage lifecycle thinking and prevent short-term cost-cutting measures that undermine sustainability. It also sets CE as the default option, reducing future bargaining costs among members and attracting new members who prioritise sustainability. This transforms the adoption of circular solutions from a prisoners’ dilemma into a coordination game, making switching to the non-circular option costly in both monetary and social terms (Bowles & Gintis, 1998). Nevertheless, housing cooperatives face challenges in motivating their members to engage in costly monitoring and enforcement efforts, as members may have an incentive to freeride (Hansmann, 1991). 
 While aligned preferences reduce internal governance costs, assortative matching mechanisms may turn housing cooperatives into exclusive enclaves (Ferreri & Vidal, 2022). Therefore, governance should be structured to balance inclusivity with efficient decision-making, safeguarding affordability when considering circular solutions. However, cooperatives must also avoid goal overload (Greve, 2008) stemming from a 
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 multitude of missions, resulting in excessive complexity that may hinder implementation of any goal. Importantly, circularity is a pathway to sustainability, not a destination (C.-W. Chen, 2021). Nevertheless, providing education and training on repair, maintenance, and shared resource governance can enhance both member participation and long-term commitment to CE principles. 
 Next, housing cooperatives should collaborate to benefit from economies of scale. Internal supply-side economies of scale arise when housing cooperatives coordinate procurement strategies and standardise circular construction processes across multiple projects. Cooperatives should safeguard that cost savings involved do not lead to rebound effects, as established by Shinde et al. (2022) who found that cooperative residents tend to spend the ‘extra’ income on housing and travel expenditures, jeopardizing environmental goals. External supply-side economies of scale emerge when housing cooperatives collaborate to develop supportive ecosystems, such as tailored financial products and enabling policy frameworks. To achieve this, cooperation among cooperatives is essential, requiring a focus on shared objectives rather than differences. This could result in ‘secondary’ cooperatives, servicing tenant-managed ‘primary’ cooperatives with professional expertise (Lang et al., 2020), or in partnerships between large cooperatives and new cooperative initiatives (Lang & Stoeger, 2018). However, strong mission-driven identities within individual cooperatives can hinder collaboration. This mechanism resembles the “Life of Brian” problem (Baturo & Mikhaylov, 2013), reflecting how groups prioritise their own belief systems over broader collective goals, leading to a lack of incentive compatibility for cooperation. Finally, housing cooperatives can foster dynamic economies of scale by sharing knowledge and developing best practices through collaboration within and across borders. Policy implications for governments 

 Housing cooperatives offer a bottom-up approach to circularity, but their success largely depends on the existence of supportive policies and ecosystems (Aernouts & Ryckewaert, 2019; Ahedo et al., 2023). As Elster (1989) famously questioned – and as Bengtsson (2024) applies to housing cooperatives – if cooperatives are so desirable, why 
are there so few of them? This paradox highlights the structural and policy barriers that limit their widespread adoption. As stressed by Ferreri & Vidal (2022), the role of the state across different policy levels is a crucial determinant in whether housing cooperatives remain a ‘niche’ solution or scale into a broader movement. Consequently, policymakers at different government levels play a role in enabling cooperatives to contribute to affordable and circular housing. 
 

Municipal governments can support the uptake of circular strategies by housing cooperatives by providing access to land, streamlining permitting processes, and incentivising circular building practices. Offering long-term land leases or reduced land 
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costs for cooperatives that integrate CE principles can improve feasibility, as it unburdens housing cooperatives from one of their largest barriers, improving mental bandwidth to consider affordability and circularity in their project. Zoning regulations and permitting processes should be adjusted to recognise alternative housing models that prioritise shared ownership, energy efficiency, and material reuse. Furthermore, cities can serve as living labs for cooperative circular housing initiatives, facilitating pilot projects that demonstrate feasibility and scalability (Galle et al., 2021), supporting capacity building and partnership development, as well as providing government guarantees to back loans of housing cooperatives. 
 At the regional and national levels, fiscal policies should be revised to create an equal playing field between cooperative and individual ownership models. Firstly, this includes ensuring that renovation and deconstruction activities undertaken by cooperatives benefit from the same (reduced) VAT rates and expanding subsidy schemes from individual owner-based models to access-based business models in cooperatives. Secondly, regulatory reforms could also consider cooperative structures for investments in circularity and energy efficiency to resolve the split incentive problem between landlords and tenants. Thirdly, a formal legal recognition of housing cooperatives as a distinct category - separate from traditional rental and ownership models - can pave the way for tailored financial and governance frameworks. Finally, knowledge transfer and capacity building among cooperatives should also be actively supported, facilitating collaboration between established cooperatives and new initiatives to share best practices and strengthen the cooperative ecosystem.  
 At the European and international levels, knowledge-sharing platforms that document best practices and provide technical guidance for integrating CE principles into cooperative housing should be supported. Establishing EU-wide regulatory guidelines for cooperative housing models can enhance policy coherence and improve legal recognition across member states. Funding mechanisms under the European Green Deal, Horizon Europe, and regional development programmes could explicitly support cooperative-led circular housing initiatives. Financial instruments from the European Investment Bank and regional development banks could foster shared ownership structures and circular financing models, making it easier for cooperatives to access affordable capital for long-term investments. Finally, cooperative housing should be acknowledged as a key instrument in delivering on the Sustainable Development Goals (SDGs), particularly SDG 11 on sustainable cities and communities.  7.5.3 Limitations and recommendations for further research 

 This study provides an initial exploration of how housing cooperatives can enable and embed circular strategies, highlighting both their comparative organisational advantages and structural challenges. However, some limitations must be acknowledged.  
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First, our findings are mostly drawn from the context of Belgium, which has a frontrunner position implementing a CE (Claudio-Quiroga & Poza, 2024; D’Adamo, Favari, et al., 2024) but lacks a strong tradition in housing cooperatives. While countries with well-established cooperative housing sectors have been extensively studied and documented, those where cooperatives remain a small niche are substantially understudied. This leaves it unclear to what extent observed advantages and challenges stem from the intrinsic design qualities of cooperatives or from broader institutional path dependencies. Examining cooperatives in a context where they remain a niche model allows for a focus on market-, and technology-agnostic organisational design aspects, reducing potential bias from specific national policies or historical contingencies. Nevertheless, future research should explore both regions with longer traditions as regions lacking experience with housing cooperatives to examine whether the findings hold in different institutional contexts. 
 A second limitation, stemming from the first, is that this study primarily draws on perspectives from professionals involved in the development, operationalisation, or evaluation of housing cooperatives and circular housing strategies. While this approach enables an analysis of organisational and policy-level factors, it does not include direct input from current residents. Given the early stage of many cooperative initiatives in Belgium, respondents often relied on sociotechnical imaginaries about prospective users, owners, and ecosystem players, similar to research on other complex sociotechnical systems such as smart grids (Kojonsaari & Palm, 2023; Van Opstal, Bocken, et al., 2025b). Future research should incorporate perspectives from cooperative residents to examine how governance structures influence circular decision-making in practice. 
 

Finally, further empirical studies are needed to measure the actual differences between housing cooperatives and traditional housing models in enabling circular strategies. Quantitative research could help assess the impact of cooperative governance on circular investments and the adoption of PSS and sharing models. However, such studies should carefully account for potential selection biases. Housing cooperatives may attract a resource-rich subset of the population, particularly individuals with a strong commitment to sustainability or higher levels of social and financial capital. This creates endogeneity risks in statistical inference, making it difficult to determine whether observed differences result from cooperative governance structures or the characteristics of the members themselves, generating biased findings on the potential of housing cooperatives to a circular economy and society. 
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8. The roles of civil society associations in organising the informal circular economy 
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 Abstract 

 

 A circular economy (CE) transition requires more than technological innovation and market-based solutions. It demands a circular society that values informal repair, reuse, and sharing practices. This study investigates how civil society associations (CSAs) support such practices in an industrialised setting. We apply a mixed-methods approach, combining survey data from 820 households in Flanders (Belgium) with 24 interviews involving CSA representatives at local, regional, and European levels. Findings indicate that CSA membership increases participation in informal CE activities by strengthening trust, skills, and accessibility, enabling activities less viable through market mechanisms alone. Respondents identify barriers to distributive, procedural, and recognitional justice, which can be reduced by CSAs. We draw lessons for policymakers: providing structural support, reducing regulatory barriers, and integrating informal CE practices into policies at municipal, regional, and European levels. These measures can help communities scale citizen-driven CE practices, enhancing resilience, and supporting vulnerable groups throughout the CE transition. 
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 8.1 Introduction 

 The concept of a circular economy (CE) has attracted significant attention from scholars and policymakers, contributing with technical solutions, business models, and policy measures to slow, narrow, and close material loops (Geissdoerfer et al., 2017a). A CE, however, also requires a circular society, incorporating social implications and just transition considerations, on top of technocentric and market-based solutions (Calisto Friant et al., 2023; Jaeger-Erben et al., 2021; Kirchherr, 2021). Transitioning to a CE also entails reconfiguring how people work, consume, and collaborate, necessitating a broader conceptualisation that includes an analysis of social aspects of a transition. Most research, even on social implications of a CE, concentrates on activities within the formal economy, overlooking the numerous informal activities across society that also contribute to a circular transition (Galarza-Marí a et al., 2024). The informal economy consists of all the productive activities in an economy that are not (directly) measured by national statistics (OECD, 2002). Most research on the informal CE has concentrated on the Global South, especially on informal waste pickers and recycling systems (Cook et al., 2024; Dewick et al., 2022). In contrast, informal CE activities in industrialised regions have received limited empirical attention. 
 Within the context of industrialised countries, informal activities in the CE involve mostly repair, reuse, and sharing activities within households and social networks, and initiatives taken by civil society organisations. The sparse literature that does exist focuses on behavioural drivers of household self-repair (Amend et al., 2022; Sandez et al., 2023) or community repair (Bradley & Persson, 2022; Parajuly et al., 2024; van der Velden, 2021). Likewise, research on sharing (Encarnacio n et al., 2024; Holmes, 2018) acknowledges the existence of informal activities. Regarding product reuse, Delanoeije & Bachus (2021, 2022) include informal activities when measuring the magnitude of this market. A broader mapping exercise by Van Opstal et al. (2025) estimated the size of the informal CE in monetary terms and employment. However, these studies often note that many households do not consciously link their informal repair, reuse, and sharing activities to the concept of a CE and tend to take them for granted. 
 Civil society associations (CSAs) play a role both in organising informal CE activities, such as repair cafe s, as well as in raising awareness of citizens, policymakers, and businesses on the importance of a circular transition (Ghisellini & Ulgiati, 2020). CSAs are non-profit associations that are not controlled by the state and the market (Arenas et al., 2013), making them part of the ‘third sector’ (Evers & Laville, 2004; Gui, 1991). They are created by individual and collective actions, organisations, and institutions to advance shared interests, acting in the space between the state, business, and family (Ho et al., 2022). Ho et al. (2022) investigated the dynamic interplay between business and civil society in circular transitions, showing that their interactions can range from collaborative engagement to conflicting interests. As pointed out by Spekkink et al. (2022), civil society actors cannot simply be reduced to consumers, because they may 
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also increase consumer awareness about the unsustainability of certain products and services, and develop connections with other actors to develop and sustain their activities. Nevertheless, their role in enabling a just and community-driven circular transition remains poorly understood in academic literature. 
 Our study addresses a critical gap in the existing literature by empirically examining the role of CSAs in the CE, an perspective often treated hypothetically with limited empirical engagement in sustainable transition studies (Vetters et al., 2025). Given that civil society plays a recognised role in managing eco-innovation and is a key element in the quadruple and quintuple innovation helix frameworks (Carayannis & Campbell, 2009; Shkarupeta & Babkin, 2024), understanding its function in circular ecosystem innovation is essential. Involving new actors, such as CSAs, stimulate ‘out-of-the-box’ thinking within the development of circular ecosystems (Konietzko et al., 2020).  
 In this paper, we investigate the roles of CSA in organising the informal CE. We apply a mixed-methods approach that combines household survey data from 820 respondents in Flanders (Belgium) with 24 interviews with CSA representatives at local, regional, and EU levels. Our approach allows us to answer the following research questions: 
 

- RQ 1: What is the relationship between membership of civil society associations and participation in the informal CE? 

- RQ 2: What are barriers and enablers for the informal CE, according to members, non-members, and staff members of civil society associations? 

- RQ 3: What are the roles of civil society associations in organising a just informal CE?  
 The study contributes to ongoing debates in several ways. First, we empirically assess whether and how CSA membership influences participation in informal repair, reuse, and sharing, addressing a research gap in circular transition scholarship. Second, we uncover multi-level justice barriers (distributive, procedural, recognitional) that hinder broader participation in informal CE practices. Third, we offer an institutional and behavioural analysis of how CSAs generate positive externalities, facilitate trust-based collaboration, and act as intermediaries between citizens and CE policymaking. Our findings contribute new empirical knowledge about how civil society can contribute to circular ecosystems. 
 Empirical material for this study is mostly gathered in Flanders (Belgium), a highly educated and densely populated region with a well-organised civil society. This region can be considered as a frontrunner in the CE (Claudio-Quiroga & Poza, 2024; D’Adamo, Favari, et al., 2024). Furthermore, by incorporating perspectives from European CSAs, we enhance the transferability of our findings to other industrialised contexts, offering insights and reflections for policymakers and practitioners on the interplay between the formal and informal CE in a just circular transition. 
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 The remainder of this paper is structured as follows. In Section 8.2 we discuss methods and materials used. In Section 8.3 we report and discuss our results, structured along our research questions. Finally, we conclude with a discussion on the implications for CSA and policymakers and the limitations of our work.  8.2 Methods and materials 8.2.1 Conceptual background  

 CE policies and scholarship have largely focused on resource efficiency, technological innovation, and economic competitiveness, while neglecting the societal implications of 
circular transitions (Luthin et al., 2023; Siderius & Zink, 2023). However, circular systems deeply redefine how people work, consume, and interact, calling for a broader conceptualisation that includes informal and community-driven forms of circularity. In many contexts, informal CE activities such as repair, reuse, and material recovery occur outside formal market or state control, creating employment, delivering services, and strengthening community resilience (Leclerc & Badami, 2023; Thapa et al., 2024). Ignoring these dynamics risks reinforcing exclusion and undervaluing the contribution of actors operating outside formal policy and business frameworks (K. Liu, 2025; Purvis et al., 2025). A circular society therefore requires closer attention to community governance, social capital, and informal labour relations that underpin everyday circular practices (Calisto Friant et al., 2023; Jaeger-Erben et al., 2021). 
 A just circular transition moves beyond material flows and environmental indicators to assess how circularity affects people, communities, and institutional arrangements. It requires integrating three interdependent justice dimensions: distributive, procedural, and recognitional justice (Kirchherr, 2021; Schlosberg, 2007). Distributive justice addresses how circular strategies allocate costs and benefits across different groups, for example, whether circular jobs provide fair pay, safety, and social security, or whether circular infrastructures displace marginalised communities (Deutz et al., 2024; ETC CE, 2025a). Procedural justice concerns who has a voice in designing and governing circular systems, emphasising the need to include informal workers, low-income consumers, and community actors in policy and planning processes (Eiselein & Langenus, 2025; Malcolm et al., 2024). Recognitional justice calls for acknowledging the value systems, lived experiences, and contributions of underrepresented groups, such as Indigenous communities, repair artisans, or informal recyclers, whose work and knowledge often remain invisible in CE narratives (Lebro n, 2025; Pansera et al., 2024). A just circular transition, therefore, not only transforms what is produced and consumed, but also reconfigures power relations, social institutions, and cultural norms in pursuit of equity, dignity, and sustainability.  
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In this paper, we highlight the role of civil society associations (CSA) in a just informal CE. CSA are non-profit associations that are not controlled by the state and the market (Arenas et al., 2013), making them part of the ‘third sector’ (Evers & Laville, 2004; Gui, 1991). While civil society organisations also include cooperatives and foundations, we focus on non-profit associations in this paper. CSAs combine citizen membership with mechanisms that ensure to embed their societal mission. These mechanisms include governance based on demographic membership (unlike foundations), a non-distribution constraint that prohibits the distribution of dividends and an asset lock (unlike cooperatives) (Glaeser & Shleifer, 2001). The asset lock ensures that all assets of the organisation are used solely for the purposes for which it was established, including after its dissolution (Coates & Van Opstal, 2009). 
 The underlying rationale of the non-distribution constraint is that it eliminates speculative or profit-driven motivations, thereby mitigating agency problems and signalling trustworthiness towards clients, workers, and other stakeholders (Hansmann, 1979, 2021; Herbst & Pru fer, 2016). This gives CSAs a comparative 
institutional advantage in generating positive external effects (Santos, 2012), attracting ‘motivated agents’ (Besley & Ghatak, 2005), and ensuring ‘mission congruence’ between stakeholders (Barrenechea-Mendez & Ben-Ner, 2017). As the generation of positive externalities results in a greater value creation than value capture by organisations, it requires the involvement of mission-oriented stakeholders who are not driven by profit. Therefore, CSA can be regarded as an organisational form that helps to address and mitigate market failures, such as externalities and asymmetric information, which are impeding a CE (Grafstro m & Aasma, 2021; Siderius & Zink, 2023).  
 

The rationale of CSA activities can be explained according to a ‘vacuum hypothesis’, an ‘influence hypothesis’, and a ‘local-global’ hypothesis, as formulated by Westerdahl & Westlund (1998). Firstly, market failures and budgetary, organisational, and informational limitations of government interventions leave room for CSA to identify and fill a vacuum. Secondly, citizens can organise themselves in CSA to identify and address needs they consider important. Thirdly, doing so fulfils a need of citizens to help each other in projects where they feel a sense of ownership in a globalised world. Civil society plays roles that extend beyond those of consumers and producers, positioning it as a pivotal actor in the development of a circular society. These hypotheses align with Na sse n et al. (2025), who argue that community-level organisation is a precondition for effective environmental commons, which cannot rely solely on state-based or market mechanisms.  
 Spekking et al. (2022) looks beyond the roles of CSA at the local level when investigating translocal networks for a CE, identifying the ability of CSA to develop a critical mass, a shared identity, and political voice. This shared identity enables CSA to leverage their activities, creating economies of scale and fostering learning externalities between members. The latter is particularly relevant for activities where the product is partly the 
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 interaction among members itself (Ben-Ner, 2006). Given the absence of monetary incentives, important enabling drivers for CSA are sociopsychological mechanisms, such as trust, reciprocity, and reputation, which drives investments in identity (Akerlof & Kranton, 2000) and help to resolve collective action problems (Bowles & Gintis, 1998; Ostrom, 1990). This requires but also contributes to the development of social capital (Bowles & Gintis, 2002; Putnam, 2001) and enables CSA to play a corrective and prospective role towards the development of a circular society.  8.2.2 Empirical materials 

 The social dimension of a circular transition still needs better understanding and exploration, calling for empirical research for understanding its actual implications (K. Liu, 2025). We applied a mixed-method approach, combining insights from a survey conducted among households in Flanders and 24 semi-structured interviews with local, regional, and European CSAs and experts. This mixed-method approach is appropriate for this study because it allows for a comprehensive and nuanced exploration of the complex dynamics between households performing informal CE activities and CSAs. Quantitative survey data provided insights into relationships between activities in the informal CE, socio-demographic covariates, and CSA membership, while qualitative interviews help to ensure the generalisability of the research findings and identify the major roles of CSAs towards a just circular transition from multiple perspectives.  
 Figure 18 outlines our sequential exploratory mixed-methods approach, in which the initial set of interviews in 2023 informed the design of the survey instrument. The survey data were then analysed to detect statistical patterns in informal CE engagement and CSA membership. These findings helped to structure the thematic codes applied during the second stage of interviews (2024–2025), ensuring that emerging statistical associations were interpreted in light of real-world experiences of CSA actors. Through this iterative process, qualitative insights provided explanatory depth to the quantitative trends, while statistical results allowed us to test the broader relevance of qualitative propositions across a diverse population sample. This combination strengthened the analytical rigour of the study by triangulating evidence from both approaches and enriching our understanding of the mechanisms through which CSAs support informal CE participation and address justice dimensions. Finally, all interview respondents received a draft version of this paper to refine arguments and prevent misinterpretations and factual errors. 
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 Figure 18 – Empirical strategy Survey data 

 While existing literature already offered valuable insights into the prevalence of informal activities (Delanoeije & Bachus, 2022; Korsunova et al., 2023), these studies predominantly focus on transactions or volumes and rarely distinguish clearly between formal and informal channels. An exception is Van Opstal et al. (2025), who make macroeconomic estimations of this informal CE in monetary terms and jobs. Moreover, although some earlier surveys allow to control for socio-demographic characteristics (Encarnacio n et al., 2024; Fachbach et al., 2022), they do not permit differentiation by CSA membership, which is central to our analysis. Therefore, we opted to collect primary survey data through a mixed-method approach.  
 To inform the design of our questionnaire and survey methodology, we first conducted 11 exploratory semi-structured interviews in 2023 (see Appendix 8.1). These interviews helped to identify key themes and barriers, which informed the development of an initial survey draft. We then circulated this draft among the interviewees for feedback, allowing us to refine the wording and structure before launch. 
 Regarding personal characteristics, our survey incorporated commonly used covariates such as age, gender, household size, educational attainment, activity status, and net monthly household income. Additionally, the ZIP code was requested to determine whether respondents lived in one of the 13 central cities in Flanders, in a smaller city, or in a rural area. Furthermore, we included questions on psychosocial traits, such as risk preference, trust, and environmental consciousness, measured using slider bars on a 0 to 100 scale. Slider bars represent a continuous rating scale and are considered engaging for respondents and superior in terms of measurement possibilities compared to discrete rating scales (Maineri et al., 2021). To prevent anchoring biases, the sliders did not show default values, and rounding behaviour was discouraged by only labelling the extreme values of the scale (M. Liu & Conrad, 2019). Finally, we asked respondents about their membership of a CSA.  
 We collected behavioural data on engagement in informal repair, reuse, and sharing practices in the past 12 months across seven product categories, including fashion, bikes, cars, multimedia, household appliances, baby appliances, and gardening 
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 equipment.  Additionally, we asked for barriers and enablers to engage in informal repair, reuse, or sharing activities. For this overview, we based ourselves on recent research by Fachbach et al. (2022), McQueen et al. (2022), and Delanoeije & Bachus (2022). In Appendix 8.2, we provide an overview of summary statistics of this survey. 
 Our online survey was conducted using SurveyMonkey and distributed through newsletters and communication channels of (1) the research institute of the first author, (2) one of the leading newsletters on building and renovation in Belgium, (3) several prominent CSAs with broad membership. While the newsletter on building and renovation enables us to reach a broad audience that is not related to repair, reuse, or sharing activities, our collaboration with CSAs allowed for an oversampling of CSA members. Controlling for CSA membership in our analyses subsequently to perform robust statistical analyses on a sufficient number of both CSA members and non-members. Importantly, we phrased the invitation for this questionnaire in very general terms, with ‘product’-related instead of ‘sustainability’-related narratives that could have amplified sampling bias towards environmental consciousness population segments. The survey was available online from October 6th, 2023, to January, 8th 2024, resulting in 820 responses. Respondents provided informed consent and were incentivised by a lottery of 20 sets of 6 LED lamps (E27 fitting). The draw was conducted by an independent colleague using a random number generator, selecting from the email addresses collected specifically for this purpose. We consider that this incentive did not influence the response profiles, as nearly every household in Belgium can utilise this type of lamp. Comparing sample characteristics with the population in Belgium, highly educated, female, and older individuals are overrepresented. This underlines the importance of controlling for demographic characteristics in our analysis.  
 For the statistical analysis, we applied two-sided F-tests to test for differences between proportions. We also performed Poisson regressions to model the number of products categories in which respondents participated in for repair, reuse, and sharing decisions, controlling for socio-demographic characteristics and CSA membership. To control and correct for endogeneity between CSA membership and informal CE activities, we also conducted bivariate probit regressions to ensure reliable coefficients while correcting for any correlation between the error terms.  Interview data 

 We conducted semi-structured interviews in two stages, applying a purposive sampling strategy designed to ensure both breadth and depth across relevant stakeholder levels. In the first stage (2023), we interviewed 11 experts from region CSAs, academia, and a national public statistical authority. These respondents were selected based on their reported and direct experience with organising, studying, or monitoring informal CE activities, including repair, reuse, and sharing, at organisational or systemic levels. The 
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interviews focused on motivations to engage (or not) in informal CE practices and the boundary conditions for ensuring a just and sustainable informal CE. 
 In the second stage (2024-2025), we conducted 14 interviews with staff members and volunteers from CSAs operating at three levels: local, regional (Flanders), and European. The selection of these respondents was based on a broad representation of CSA, aimed at organising activities and promoting rights for groups such as women, youth, families, volunteers, the environment, or rural communities. Sampling stopped when the level of data saturation was reached, meaning that further data collection and coding resulted in minimal or no new insights (Francis et al., 2010). These interviews aimed to gather perspectives on the role of CSAs in an informal CE in general, and more specifically in enabling and embedding a just circular transition. The list of respondents, and a translated version of the interview questionnaires, is included in Appendix 8.1.  
 During the semi-structured interviews, we asked targeted follow-up questions to make implicit assumptions and tacit knowledge explicit. Therefore, we asked each interview respondent as a last question to perform a premortem analysis explicating why, by 2030, CSAs would play no role anymore in the circular transition. This technique, originating from behavioural economics (Gallop et al., 2016; Thaler & Sunstein, 2008), helps to mitigate cognitive biases among interview respondents such as confirmation bias, hindsight bias, and groupthink.  
 Interview participants provided informed consent for an online interview conducted via MS Teams, lasting between 45 and 80 minutes. The interview transcripts were subsequently coded using Atlas.ti. Coding involved the circular strategies involved, enablers to foster circular behaviour at the organisational and membership level, challenges and enablers related to a just circular transition, and potential roles of CSA, building on the concepts and theories introduced in Section 2.1. More specifically, this involved market and government failures, the hypotheses formulated by Westerdahl & Westlund (1998), and translocal networks, as defined in Spekking et al. (2022). We then applied a thematic analysis to identify gaps addressed by CSA, their underlying rationales why CSA address these gaps, and the comparative institutional advantage of CSA in doing so. We also coded for ‘civil society failures’, such as the risk of exclusion, bias, or inefficiency within CSAs themselves. Quotations are reported in an anonymised way.  8.3 Results 8.3.1 Membership and participation in the informal economy 

 To examine the relationship between CSA membership and participation in the informal CE, we present the results of the Poisson regressions in Table 29. The dependent variables represent the number of product categories in which survey respondents 
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 engaged in demand-side repair, reuse, or sharing transactions during the last 12 months. We differentiate between social repair, reuse, and sharing, which represents activities within households, among relatives, or between friends, and community-related activities, such as repair cafe s, organised informal second-hand markets, or community material libraries. Independent variables include socio-demographic variables and CSA membership.  Table 29 – Poisson regression results on the number of product categories involved in repairing, reusing, and sharing in the last 12 months 
 Repair  (social) Repair (community) Reuse  (social) Reuse  (community) Share  (social) Share  (community) n 668 668 668 668 668 668 Prob > chi2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0001 Pseudo R² 0.0320 0.0946 0.0562 0.0639 0.0531 0.0762 Male 0.1581** (0.0529) 0.1317 (0.1900) -0.1070 (0.0933) -0.0270 (0.1050) -0.0984 (0.0652) -0.0146 (0.2446) Age -0.0116** (0.0025) -0.0018 (0.0091) -0.0213** (0.0041) -0.0274** (0.0047) -0.0152** (0.0029) -0.0359** (0.0113) Household size 0.0378 (0.0236) -0.2295** (0.0884) 0.0122 (0.0388) 0.1278** (0.0430) 0.0190 (0.0282) 0.1645 (0.1015) Education: bachelor 0.0837 (0.0701) 0.0698 (0.2572) 0.3116* (0.1282) 0.1399 (0.1387) 0.3179** (0.0903) 0.2561 (0.3488) Education: university 0.0941 (0.0750) 0.0127 (0.2740) 0.2491* (0.1364) 0.0279 (0.1497) 0.4411** (0.0949) 0.1036 (0.3705) Active -0.1840* (0.0743) 0.0352 (0.2621) 0.1102 (0.1309) -0.0474 (0.1467) -0.2133* (0.0897) 0.0908 (0.3661) Income (ordinal) -0.0077 (0.0184) 0.1111 (0.0677) -0.0205 (0.0351) -0.0814* (0.0353) -0.0077 (0.0217) -0.0226 (0.0810) Rural 0.1100 (0.0674) 0.6222* (0.3039) 0.1374 (0.1135) 0.1744 (0.1349) 0.2362** (0.0824) -0.0016 (0.2879) Central city 0.0131 (0.0790) 1.0222** (0.3201) 0.0849 (0.1310) 0.3709* (0.1490) -0.0177 (0.0975) -0.0144 (0.3397) Risk preference 0.0005 (0.0011) 0.0152** (0.0042) 0.0013 (0.0019) -0.0005 (0.0022) 0.0043** (0.0013) 0.0142** (0.0052) Trust 0.0000 (0.0015) -0.0002 (0.0055) 0.0020 (0.0026) 0.0026 (0.0030) 0.0022 (0.0018) -0.0048 (0.0069) Environmental consciousness 0.0085** (0.0018) 0.0282** (0.0075) 0.0098** (0.0030) 0.0048 (0.0033) 0.0037 (0.0021) 0.0150 (0.0086) Member 0.2154** (0.0675) 0.8209** (0.3080) 0.3214** (0.1154) 0.4542** (0.1356) 0.2800** (0.0824) 0.7121* (0.3514) Constant 0.5450* (0.2195) -5.6287** (0.9094) -0.5560 (0.3728) -0.1996 (0.4149) 0.2139 (0.2622) -3.0797** (1.0205) Note: * significant at the 5% level, ** significant at the 1% level. Standard errors between parentheses.  VIF statistics: mean value = 1.49, maximum value = 2.04. 

 For all informal CE activities, we find a significant positive relationship with CSA membership. In addition, male respondents engage in more product categories for social repair, and younger respondents are on general more inclined to engage in informal CE activities, except for community repair. Larger households are more prone to engage in community reuse, but less in community repair. Social reuse and sharing are more popular among highly educated respondents, and social repair and sharing are less popular among the active population. Community reuse is negatively related to income levels. Regarding locality, community repair is more popular both within rural municipalities and central cities, compared to smaller cities. Community reuse is more 
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popular in central cities, and social sharing within rural areas. In general, sharing and community repair is most popular among risk preferent households, while repair and social reuse are most popular among environmentally conscious respondents.  
 While CSA membership may be defined by similar socio-demographic characteristics as participation in the informal CE, endogeneity may be a concern. Therefore, we ran a bivariate probit regression that simultaneously estimates informal CE activities and CSA membership on the same set of socio-demographic covariates. This procedure corrects standard errors in case of endogeneity. The results, reported in Appendix 8.3, nuance our findings and reflect, as expected, endogeneity, except for social repair. Firstly, CSA membership is related to old households, informal CE activities are on average performed by a younger public. Next, CSA attract individuals with higher trust levels, while informal CE activities are performed by individuals with a higher environmental consciousness. Furthermore, CSA membership is related to higher educational levels, larger households, and a larger female representation. Finally, in our bivariate probit regression, we find a stronger propensity of female respondents engaging in reuse and in social sharing activities.   8.3.2 Barriers and enablers for the informal circular economy 

 Next, we investigate barriers and enablers to engage in informal CE activities and its relation to CSA membership. We report results from the household perspective and from a broader just transition perspective, building on insights from interviews with CSAs. Barriers and enablers from the individual perspective 

 In Figure 19 we report motivations of survey respondents, CSA members and non-members, on why they engage in informal repair, reuse, or sharing activities. Financial motives are most prevalent for these activities. Ecological motives and meaningfulness are reasons that are reported significantly more often by CSA members compared to non-members. Probit regressions on the selection of these motives, controlling for socio-demographic characteristics (reported in Table A.8.5), further reveal that CSA members consider reuse more often as easy compared to non-members. 
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 Note: * significant at the 5% level, ** significant at the 1% level, based on two-sided F-tests for differences in relative frequences 

 Figure 19 – Motivations to perform informal repair, reuse, and share, for members and non-members of civil society associations (n = 802). 
 Survey respondents were also asked to select why they would not be motivated to engage in informal repair, reuse, or sharing activities. As reported in Figure 20, we see that perceived risk and a lack of habit formation are the most prevalent barriers. Differences between CSA members and non-members are, apart from financial barriers for repair, not significant. Interestingly, challenges such as a lack of time, financial barriers, or not knowing how to do these activities are not often mentioned. Probit regressions on these barriers, controlling for socio-demographic characteristics (reported in Table A.8.6) only indicate that CSA members report a lack of time more often to engage in reuse activities. 
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 Note: * significant at the 5% level, ** significant at the 1% level, based on two-sided F-tests for differences in relative frequences 
 Figure 20 – Motivations for not performing informal repair, reuse, and share, for members and non-members of civil society associations (n = 802). Barriers and enablers from a just transition perspective 

 As stated by an interview respondent: “the Green Deal of the EU is great, but it is not just”. This also holds for activities in the informal CE, where interview respondents identified multiple barriers for a just transition, as summarized in Table 30. From a distributive justice perspective, the high costs of quality goods and limited access to affordable tools and spare parts hinder the repairability of items such as textiles and electronics. From a spatial perspective, the unequal distribution of repair, reuse, and sharing initiatives often favours wealthier groups, who are less affected by mobility constraints. Additionally, financial barriers, such as membership fees exclude vulnerable populations from participating in informal CE practices. Procedural justice barriers include the lack of representation for informal repair in policy discussions and the discouragement of informal repair due to legal liability concerns. Furthermore, regulatory obstacles, insufficient support for skill development, and the digital divide impedes the development of the informal CE. Recognitional justice barriers include the lack of acknowledgement and visibility of traditional repair skills, such as those held by refugees or in household work. Additionally, informal CE activities are often taken for granted and are insufficiently acknowledged as contributors to a circular transition. Finally, informal reuse and sharing practices are sometimes misrepresented as unreliable, stemming from societal distrust and reinforcing stigma.  
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 Table 30 – Barriers towards a just informal circular economy: repair, reuse, and sharing Informal repair Informal reuse Informal sharing 

Distributive justice High costs of quality goods, limiting the repairability of textiles, electronics, etc. 
 Unequal distribution of repair skills 

 Limited access to affordable tools and spare parts for informal repair activities (including risk of dependence on large manufacturers) 

Unequal distribution of reuse initiatives, resulting in unequal access to reusable items between urban and rural areas 

 Rebound effects of reuse initiatives, not replacing but complementing virgin-material consumption by high-income groups 

Financial barriers to participate in sharing networks or platforms 

 Exclusion of low-income groups due to platform membership fees or deposits 

 Limited sharing infrastructure in underserved areas (e.g., rural communities) 

Procedural justice Lack of representation for informal repair practitioner in policy discussions 

 Legal liability concerns, discouraging informal repair 

 Insufficient support for skill development in repair for underrepresented groups 

Regulatory barriers limiting formalisation or scaling of reuse initiatives 

 

 

Digitalisation excluding individuals unfamiliar with online sharing platforms 

Recognitional justice Lack of acknowledgement of traditional repair skills (e.g., household work, skills of refugees) 

 Lack of visibility and recognition of the contribution of informal repair to a circular transition 

 

 

Lack of societal trust and misrepresentation of reuse as unreliable 

 Potential stigma associated with using second-hand goods 

 Lack of visibility and recognition of the contribution of informal reuse practices to a circular transition 

Lack of societal trust and misrepresentation of informal sharing as unreliable, limiting participation of diverse groups 

 Lack of visibility and recognition of the contribution of informal sharing practices to a circular transition 

 To address distributive injustices, interview respondents emphasise the importance of establishing or scaling informal CE initiatives to better reach underserved populations. They also highlight the need for policies that redistribute time and financial burdens, enabling vulnerable groups to engage in time- and resource-intensive practices, such as repair. To address procedural injustices, respondents highlight the need for inclusivity in decision-making processes and ensuring access for all groups by simplifying procedures and reducing digital barriers. This also requires active monitoring to guarantee a meaningful inclusion and empowerment of marginalised groups. Finally, concerning recognitional justice, enablers involve acknowledging and valuing the contributions of all groups to a circular transition. Recognising grassroots and informal networks allows traditional practices and community-based approaches to be integrated into CE policy initiatives. As stated by one respondent, “the great added value 
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of civil society is that it stands among people and can make the circular economy tangible 
while ensuring access for everyone”. 8.3.3 The role of CSAs towards a just circular transition What gaps do CSAs address? 
 The vacuum hypothesis suggests that CSAs step in to address gaps left by market and government failures. Market failures render repair, sharing, and reuse activities economically unviable within a profit-driven model, while government interventions are sometimes incompletely implemented due to budget constraints and a lack of market information. CSAs engage in creating positive externalities and mitigating negative externalities. For example, repair initiatives reduce waste and extend the lifespan of goods while fostering skills development and community engagement. Similarly, CSAs facilitate sharing and reuse schemes, such as toy libraries and clothing depots, helping to reduce overproduction and alleviate household expenses. CSAs address collective action problems by coordinating community efforts, building trust, and creating spaces for collaboration. They act as intermediaries to ensure the quality of reused goods, organise repair cafe s to fill gaps in formal repair markets, and establish systems that utilise local knowledge and social capital. Through these activities, CSAs provide practical solutions to sustainability challenges, enabling communities to take collective action where traditional market and government mechanisms fall short. This goes beyond environmental goals, as stated by one respondent: “Our reuse activities 
originally emerged after World War I in response to the needs of families who had lost 
their husbands. Also today, our second-hand fairs continue to support families to 
participate in society.” Another example, “When people organise garage sales, it is 
because they want to bring life to their neighbourhood.” 

 CSAs achieve economies of scale through collaboration and shared infrastructure. By operating through decentralised yet coordinated networks, regionally active CSAs replicate successful initiatives – such as tool libraries and second-hand markets – across local chapters. This bottom-up structure allows for flexibility and innovation at the grassroots level while enabling cost-sharing and expertise dissemination at the organisational level. For example, some CSAs support local initiatives with educational resources to alleviate asymmetric information on the quality of goods offered on their reuse markets. These economies of scale reduce costs and enhance the overall impact of circular initiatives.  Why do CSAs address these gaps? 
 Exploring motivations of CSAs to engage in informal CE activities, we find reasons closely tied to the local-global hypothesis and the political voice hypothesis. Locally, CSAs operate as trusted intermediaries, addressing immediate community needs and 
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 fostering connections through proximity. They mobilise individuals, build networks, and provide tailored solutions that larger, top-down institutions often struggle to deliver. For instance, one CSAs board member illustrates how their second-hand fairs build local trust by relying on peer familiarity: “When people buy second-hand items 
locally, they know who they’re dealing with. You can chat and assess whether the item’s 
reliable – you can’t do that online.” Similarly, another CSA organising reuse shops for mothers fosters not only reuse but dignity in access, with its coordinator noting: “We 
aim to create a boutique feel – people are offered a drink and feel welcome, not 
stigmatised.” These examples illustrate how CSAs convert abstract trust mechanisms into tangible practices of recognition, interaction, and self-worth. 
 By creating accessible spaces for collective learning and experimentation, they enable individuals to engage in initiatives, such as repair cafe s and informal sharing initiatives, that encompass trust and collaboration. These local actions serve as platforms that provide a sense of ownership and purpose to their members while also fostering behavioural change and strengthening community resilience. A concrete example is put forward by a CSA staff member: “Many refugees and asylum seekers arrive with 
mechanical or textile repair skills. They volunteer in our cafés – we provide tools; they 
bring knowledge.” This shows how CSAs integrate marginalised skills into community repair ecosystems, advancing both inclusion and circular literacy. One respondent exemplifies it as “CSAs are closer to the population – they better understand the needs and 
how they can be met. They can mobilize people. It is a matter of proximity.” 

 At the regional, national, or global level, CSAs leverage these local engagements to advocate for systemic change, acting as a counterbalance to corporate and governmental power. Therefore, next to their connecting and laboratory role, CSAs play a critical role, raising awareness and maintaining dialogue on pressing societal issues. As member-based organisations, they are connected to issues faced by the households they represent, complementing governance gaps and challenging dominant economic and policy paradigms that may fail to sufficiently account for social and environmental considerations. In their efforts to promote a CE or a just transition they challenge existing systems and propose alternative solutions. One respondent explains this as follows: “Civil society has a role in staying alert to ongoing transitions and societal 
evolutions. Transitions will unfold – inevitably – so CSAs, guided by their values 
framework, must decide where to build connections, where to adopt an experimental role, 
and how to link societal creativity and ideas to these challenges. At the same time, a critical 
stance is necessary.” Why would CSAs be effective and efficient? 
 Interview respondents confirm how the organisational design of CSAs renders them particularly effective in addressing informational asymmetries. The non-distribution constraint creates an environment of trust and credibility, fostering assortative 
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matching where motivated staff and volunteers align with the mission. CSAs can organise repair, reuse, or sharing initiatives where participants feel confident about product quality due to the personal interaction. Additionally, CSAs are perceived as independent intermediaries, providing nuanced advice that neither businesses – focused on promoting their products – nor governments – perceived as detached or overly generic – can offer. This makes them valuable as trusted sources in contexts where asymmetric information impedes the uptake of circular solutions, as illustrated by the following respondent: “Connecting people and fostering collaboration—this is 
where civil society excels, as it is not driven by sales.”  
 The effectiveness of CSAs is further enhanced by social psychological mechanisms that overcome collective action problems. By fostering identity, trust, reciprocity, and reputation, CSAs create networks of mutual support that encourage participation and long-term engagement. This is exemplified by the following quote: “Often, families want 
to buy second-life products but lack trust. We bridge that gap by organising these 
initiatives, creating a sense of familiarity by knowing the background of the people 
involved, which fosters a sense of security.” These organisations operate in a peer-to-peer framework, enabling non-monetary incentives to collaborate compared to market-interactions with businesses or hierarchical interactions with government entities. Accessibility is also enhanced through hyper-local presence and flexible governance. The reuse shops for mothers, for example, operate in villages with poor transport links and use donated public buildings. “In our rural area, having something local is essential,” noted one organiser. Access for low-income groups is quietly facilitated through referral cards provided by social welfare centres, ensuring discretion: “People come in with a 
discount card, no spotlight on them.” This low-threshold, decentralised setup makes circular practices feasible for groups otherwise excluded from market-based or centralised models. Lastly, CSAs have comparative advantages to build economies of scale and influence through their grassroots connections and collaborative networks. Operating in networks at local and global levels, they mobilise voluntary and mission-driven resources and expertise to amplify their impact.  Civil Society failures 

 Civil society organisations in general, and CSAs in particular, are not immune to failures or the challenges stemming from organisational design flaws.  
 

Firstly, CSAs may face challenges in recognising when an activity or initiative becomes less relevant or effective. Discontinuing an activity can be a difficult decision, given the organisational inertia caused by path dependencies. Activities that were once vital may no longer align with shifting societal needs or priorities, yet they persist due to entrenched organisational habits while not operating in a performance based market system. As one respondent notes, there is a tendency to “keep doing what we have always 
done,” even when it is no longer impactful. This status-quo bias can lead to resources 
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 being misallocated and a failure to adapt to societal transitions and remaining relevant for new generations of potential members. CSA respondents are aware of this challenge, as our pre-mortem questions most frequently resulted in answers such as "if we fail, it 
is because we are no longer relevant to our members”. Conversely, there is also a risk of premature abandonment if results are not instantly visible, particularly as volunteers and stakeholders often seek tangible outcomes to justify their commitment.  
 A second challenge is the tension between the critical role of CSAs as movements, and the grassroot roles of connecting and experimenting at the local level. This tension can be illustrated by accusations of paternalism, where staff at regional headquarters are sometimes perceived as imposing solutions, attempting to "educate" communities, or trying to "direct" bottom-up initiatives. As one interviewee suggests, associations should “educate people to come to conclusions by themselves,” but achieving this without ending up with paternalism is a delicate balancing act. This tension can create a sense of disconnection. To mitigate this, CSA are challenged once more to stay connected to their foundational values while fostering a culture of innovation and inclusivity. 
 

Thirdly, assortative matching around missions of CSAs may result in them operating as club goods, where access revolves around those who meet certain criteria, such as shared values, resources, or cultural familiarity. While enabling cohesion and trust within the group, this can unintentionally hinder inclusivity and limit effectiveness towards a just transition. As pointed out by most interview respondents, many CSAs struggle to diversify their membership demographics, as they are dominated by highly educated staff members and volunteers, lacking representation from marginalised groups. Language barriers, cultural differences, and structural factors, such as strict formal membership requirements, further reinforce this exclusivity. Moreover, the concept of the "good cause" of a CSA may not be universally agreed upon. What one group views as a noble mission may be critiqued by others as paternalistic or misaligned with broader societal priorities. Therefore, CSAs face an ongoing challenge to reinvent themselves as inclusive platforms for collective action. 8.4 Discussion 8.4.1 Empirical contributions 

 According to our findings, CSAs can play a significant role in fostering a just informal CE by addressing market and policy failures, reducing barriers to participation, and ensuring inclusivity in the circular transition. In this section, we outline the implications of our findings for both civil society organisations and policymakers, while also acknowledging the limitations of our study. We begin by situating our main empirical contributions in relation to existing literature, as summarised in Table 31, highlighting how our work advances current debates. 
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Table 31 – Contribution highlights and comparison with extant literature Key studies Key findings What this study adds 

Informal CE in industrialised contexts Delanoeije & Bachus (2022);  Korsunova et al. (2023); Van Opstal et al. (2025); Siderius & Zink (2023); EEA (2024a,b) 

Focus on quantifying repair and reuse volumes 

 Motivations to participate in specific circular strategies 

 Macro-level estimations 

 Informal CE framed a residual or marginal 

Micro-level evidence on informal CE practices based on household survey and interviews.  
 Distinguishes informal practices and links informal circularity to CSA membership.  
 Challenging residualist views on the informal CE, calling for its reconceptualisation as community-anchored and institutionally nurtured.  
 Responds to EEA (2024a,b) calls to map diverse actors and contexts. 

Role of CSA in a CE Bradley & Persson (2022); Quintelier et al. (2023); Eiselein & Langenus (2025);  Vetters et al. (2025); Hansmann (2021);  Ben-Ner (2006);  Lebro n (2025) 

Emphasis on niche experimentation (e.g. repair cafe s) 
 Limited integration of CSAs in mainstream CE debates 

 Civil society often treated hypothetically in transition literature. 

Responds to Vetters et al.’s (2025) call for empirical grounding. 
 Provides empirical analysis of how CSAs foster circular engagement by addressing barriers related to trust, skills, and accessibility. Identifies governance functions (e.g., redistribution, knowledge transfer, non-stigmatising access).  
 Demonstrates how CSAs mediate market failures, validate alternative value systems, and operate under constraints, thereby enriching understanding of the comparative institutional advantages of CSA and risks for civil society failure. 

Justice dimensions in CE transitions Kirchherr (2021) Deutz et al. (2024) Leclerc & Badami (2023) Malcolm et al. (2024) McCauley (2025) Go zet et al. (2025) 

Distributive, procedural, and recognitional justice is often underexplored in CE research on industrialised countries 

 Absence of granular data beyond case studies on how justice outcomes are shaped at grassroots level. 

We empirically examine how CSAs address barriers to distributive, procedural, and recognitional justice in informal CE practices. 
 Provides empirical foundation for just transition frameworks. 

 This study adds critical new evidence to the literature on the informal CE in industrialised regions. Prior research has largely concentrated on mapping and understanding specific circular strategies such as repair (Korsunova et al., 2023) or reuse (Delanoeije & Bachus, 2022) without having a clear distinction between formal and informal activities. A recent broader study encompassing multiple CE strategies in the informal economy only focuses on macro-level estimations (Van Opstal, Pals, et al., 2025). Our mixed-methods approach contributes to this literature with micro-level insights by quantifying individual engagement in informal CE practices such as repair, reuse, and sharing, while distinguishing how these practices are shaped by civil society association (CSA) membership. Our findings provide empirical grounding to recent 
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 conceptual debates about blurred formal/informal boundaries (Siderius & Zink, 2023) by demonstrating that informal CE practices are not residual or marginal but are embedded in organised, trust-based systems of collective provision. This challenges prevalent dichotomies and calls for a reconceptualisation of informal circularity as an institutionalised and community-nurtured phenomenon. In doing so, the study responds to calls from the European Environment Agency (EEA, 2024b, 2024c) to better understand the diversity of actors, practices, and socio-spatial contexts in which informal CE activities emerge in high-income countries. 
 Secondly, our study makes a novel contribution to the growing literature on the role of civil society in enabling circularity transitions (Bradley & Persson, 2022; Eiselein & Langenus, 2025; Quintelier et al., 2023). While existing research has tended to focus on niche experimentation, repair cafe s, or grassroots circular initiatives in isolation, our results systematically map the relationship between CSA membership and CE behaviours and explore how CSAs address systemic participation barriers. In doing so, we respond to the gap identified by Vetters et al. (2025) by providing empirical insight into the role of CSAs in the CE, an aspect that has largely remained speculative and underexplored in empirical research on sustainability transitions. We empirically validate theoretical propositions about the enabling role of CSAs in mediating market failures (Ben-Ner, 2006; Hansmann, 2021), demonstrating their comparative advantage in cultivating trust, skills, and accessible services and infrastructures. We identify multiple governance functions carried out by CSAs, such as redistribution via voucher systems, knowledge transfer and skill circulation, and the construction of non-stigmatising spaces for reuse. Moreover, we show how these functions are carried out under real-world constraints such as funding scarcity, professionalisation pressures, and organisational mission drift, enriching current understandings of civil society agency and vulnerability within circular transitions (Lebro n, 2025; Pansera et al., 2024). 
 Finally, the study significantly advances the empirical literature on just circular transitions. Building on the distributive, procedural, and recognitional justice dimensions outlined by Kirchherr (2021), we show how CSAs actively mitigate justice deficits that arise in informal circularity contexts. Our data reveal that CSA involvement enhances procedural justice by fostering proximity-based governance, offering participation channels in reuse and repair, and advocating for inclusive decision-making – providing solutions for key circular justice concerns identified in literature (Deutz et al., 2024; Leclerc & Badami, 2023). We also identify recognitional justice mechanisms, such as non-stigmatised access models and cultural validation of reuse practices, that are otherwise absent in mainstream CE policy frameworks (Hur, 2020). In distributive terms, our regression findings suggest that CSAs serve to democratise engagement in CE practices across income groups, particularly through relational and trust-based models of exchange. Importantly, we identify novel risks of civil society failure, such as exclusionary norms, gatekeeping, or overreliance on unpaid labour, that 
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echo broader critiques in the literature about elite-driven transitions and epistemic injustice (K. Liu, 2025; Malcolm et al., 2024; McCauley, 2025).  
 While our analysis concentrates on the social dimensions of circularity and the role of CSAs in advancing a just transition, it is essential to acknowledge the broader strategic significance of CE strategies as highlighted in recent literature. Scholars and policymakers increasingly frame circularity as a pathway to reduce dependence on imported fossil fuels and critical raw materials, thereby enhancing energy and material autonomy, economic competitiveness, and resilience to geopolitical shocks (Ashraf et al., 2024; Cerchione et al., 2025; Wolters & Brusselaers, 2024). This macro-level vision complements local and informal circular initiatives by reinforcing the need to close loops, relocalise production, and diversify supply chains. In this regard, CSAs, through their embeddedness in local communities and their ability to mobilise trust and participation, may not only address socio-environmental justice concerns but also contribute to strategic autonomy by enabling decentralised, circular resource practices. 8.4.2 Implications for civil society associations 
 A first implication for CSAs is that they need to safeguard and strengthen their role as trusted intermediaries, bridging the gap between formal CE initiatives and grassroots informal activities. By offering transparent, community-driven platforms for repair, reuse, and sharing, CSAs can reduce perceived risks associated with second-life products and mitigate social stigma, as pointed out earlier by Hur (2020). This involves investing in initiatives that enhance trust, such as quality assurance mechanisms, skill-sharing networks, and community-building activities. Furthermore, by addressing recognitional justice, CSAs can work to shift the dominant narratives around reuse and repair. CSAs can counteract this by publicly celebrating community repair practices and ensuring that the contributions of volunteers, migrants, or women in feminised labour roles are made visible and valued. 
 

Second, CSAs should ensure inclusivity by lowering participation thresholds for vulnerable groups, including low-income households, migrants, and individuals with limited digital access. This requires co-developing activities that align with the daily lives and realities of diverse communities, such as language-neutral repair cafe s, hybrid membership structures, and alternative engagement models. This needs to be balanced, however, with the need within CSAs to share a joint identity, taking into account the inseparability of social interactions and (circular) activities within the association, as pointed out by van der Velden (2021) and Quintelier et al. (2023). All in all, CSAs ultimately depend on the voluntary contribution of their members. CSAs should also advocate for more accommodating legal and regulatory frameworks, such as simplified insurance and liability models, to legitimise and protect informal repair and sharing initiatives. Distributive justice can be operationalised here by ensuring that circular opportunities, such as access to shared goods or repair services, are not concentrated 
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 in affluent areas or among digitally literate members. Procedural justice is also relevant: CSAs should include vulnerable groups in the co-design of initiatives, ensuring that activities reflect their experiences, fostering agency and inclusion. 
 

Third, CSAs must maintain a critical yet constructive role in CE policymaking by ensuring that informal CE activities receive normative and cognitive legitimacy. Many informal circular practices remain invisible in policy debates and are even taken for granted by citizens themselves. CSAs should work to integrate these practices into local, regional, and national CE strategies, advocating for enabling policies and financial support mechanisms that do not only rely on short-term project-based funding but ensure long-term viability. This is not always straightforward as CSAs are sometimes reduced by policymakers and members themselves to providers of community services and social activities, neglecting their role as opinion-makers (Vanhuyse et al., 2022).  
 

Fourth, CSA leaders and coordinators should invest in capacity-building and organisational continuity, professionalising where appropriate without eroding grassroots engagement. CSAs should embrace adaptive governance and innovation to remain relevant in an evolving circular economy and society. Internally, this requires balancing grassroots engagement with broader strategic influence, allowing members to take ownership of new initiatives, while avoiding stagnation in outdated practices – a risk identified earlier by Hansmann (2021). It is important for CSAs to balance their social missions while avoiding a paternalistic stance that could undermine intrinsic member motivations. Likewise, they should recognise diverse member motivations, including those unrelated to environmental goals. Leadership teams should also reflect on their own representativeness, ensuring that inclusivity goals are institutionally embedded. Externally, CSAs can align resource circularity with social inclusion by engaging broader communities in decision-making, supporting external initiatives, and collaborating with policymakers to remove barriers.  
 

Fifth, cross-sector alliances with circular businesses, social enterprises, or municipal repair and waste infrastructures can help CSAs expand their reach. Collaborations that blend informal initiatives with formal actors (e.g., co-hosted repair spaces or shared logistics for reuse) can enhance both visibility and operational capacity, while still preserving core values of community-based circularity (Amend et al., 2022; Van Opstal & Borms, 2025). Such partnerships can help to improve the scalability, replicability, and accessibility of their initiatives. 
 

Finally, digital tools can serve as levers for scale but must be implemented with care. CSA management can explore apps for sharing, coordination, or digital repair literacy, provided they are accompanied by offline alternatives and accessible design (Ozturkcan, 2024). This prevents the exclusion of digitally less confident members and ensures that digitalisation supports rather than replaces collective participation (Meinhold et al., 2025). 
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8.4.3 Implications for policymakers 
 To advance a just CE that includes informal and community-based actors, policymakers at all levels must move beyond declarative support and establish concrete, durable mechanisms for enabling inclusive circular practices. While informal circular activities often emerge locally, their flourishing depends on multilevel support that addresses structural constraints. Given the reliance of many informal circular activities on volunteers and the high transaction costs associated with long-term participation (Williams, 2022), public authorities should help lower barriers, facilitate collaboration, and provide structural support as these activities generate positive externalities and resolve collective action problems. Policymakers should embed justice concerns into programme design from the outset, to ensure that circular initiatives do not replicate existing social inequalities. This means considering distributive justice (who benefits), procedural justice (who participates in decision-making), and recognitional justice (whose knowledge and values are reflected). Below, we provide operationalised recommendations for local, regional, and EU-level policymakers, based on the findings of this study in connection to recent literature.  
 

Municipalities can help to establish and support local ecosystems that enable informal CE activities by providing accessible, well-equipped spaces such as repair cafe s, community sharing hubs, and skills exchange initiatives. Facilitating access to local facilities, such as libraries and maker spaces, can ensure that circular practices remain inclusive and affordable (Eiselein & Langenus, 2025). Cooperation and coordination between municipalities, e.g., by intermunicipal associations, can further help to foster knowledge-sharing, replicate impactful initiatives, and scale successful CE initiatives. Meanwhile, municipalities must avoid over-relying on unpaid civil society actors, particularly in socio-economically disadvantaged areas and among vulnerable groups, where more structured support may be necessary, as pointed out earlier in research on repair cafe s (Bradley & Persson, 2022). At the operational level, municipalities and intermunicipal associations can appoint dedicated CE liaison officers to support informal actors with permits, safety protocols, and basic regulatory guidance. Furthermore, municipal procurement can be opened to CSAs via socially responsible public procurement frameworks, giving informal repair or reuse groups access to discarded municipal goods, from ICT equipment to office furniture (Purvis et al., 2025).  
 At the regional level, governments should provide stable financial mechanisms that go beyond short-term project-based funding to ensure the long-term viability CSAs. Many CSAs operate through project-based models, often leading to myopic decision-making and an inability to retain staff (Ebrahim, 2005). To address this, regional authorities should develop, safeguard, or enhance structural funding streams that support core operations and capabilities oriented at social innovation. Additionally, financial incentives such as subsidies for repair, reuse, and sharing activities can help make informal circular practices more economically viable and attractive. Likewise, they can 
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 support CSAs by simplifying regulatory frameworks, particularly regarding liability and insurance, enabling community repair and reuse initiatives to operate legally and securely. Finally, regional governments should also integrate informal CE activities into broader environmental strategies, ensuring they are recognised as legitimate components of a circular economy and society. This should be operationalised in an improved eligibility for CE infrastructure grants, strategic consultation, and monitoring. Aligning regional CE roadmaps with just transition plans, including metrics for social inclusion and labour quality in organised informal settings, would prevent the exclusion of marginalised actors from CE transitions (Circle Economy, 2024b). 
 At the European level, policymakers should develop harmonised legal frameworks that facilitate the expansion of informal CE initiatives while ensuring social protections for participants. Dedicated EU legislation on liability and insurance for informal CE actors would help mitigate risks. In addition, funding mechanisms such as Horizon Europe and LIFE should include specific allocations for informal CE innovation. CSAs at the EU level can play a crucial role in just transitions policymaking, bridging the gap between EU policymakers and community voices at the member-state level, as identified earlier in research on the energy transition (Ullman & Kittner, 2024). Furthermore, the EU should ensure that informal CE activities are integrated into broader policy frameworks such as the European Green Deal. Benchmarking informal CE contributions, including social impact indicators, would further institutionalise their role. Finally, cross-border learning and peer exchange should be supported through Erasmus+ and Interreg programmes for circular social enterprises, informal circular networks, and community organisers. Transnational mobility schemes for circular skills can support capacity-building and diffusion of successful local practices, addressing one of the core barriers in informal CE scale-up identified by recent studies (Lebro n, 2025; Malcolm et al., 2024). 
 Across all levels, policymakers must explicitly address the risk that CE initiatives become socially and spatially exclusionary, benefiting wealthier or better-connected communities while failing to serve vulnerable populations (Deutz et al., 2024; Premyanov et al., 2024). Without proactive inclusivity measures, circular initiatives by CSAs risk reinforcing existing inequalities rather than reducing them. By strategically supporting informal CE actors at multiple governance levels, policymakers can help create a resilient, inclusive CE that aligns with broader just transition goals. 8.4.4 Limitations and recommendations for future research 

 This study provides novel insights into the role of CSAs in the informal CE but also has some limitations.  
 

First, our analysis captures a static perspective of CSA engagement, whereas the roles of CSAs are inherently dynamic. The interactions between public policies, market developments, and technological advancements define the informal CE over time, 
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influencing the scope and relevance of CSA activities. Future research should therefore adopt a longitudinal perspective to assess how CSAs evolve in response to shifting systemic conditions.  
 

Second, our study focuses primarily on repair, reuse, and sharing activities within a European context, overlooking other informal CE strategies such as informal waste management, which has received more attention in Global South contexts. Further research is needed to explore the role of CSAs in different informal CE settings, including their involvement in waste picking, upcycling, and material recovery. Comparative studies between the Global North and Global South could help identify commonalities and divergences in how CSAs operate under distinct socio-economic and institutional conditions. Moreover, expanding the geographic scope of research within industrialised economies could reveal regional variations in how CSAs engage in informal CE activities. 
 

Third, a methodological limitation of our study lies in the potential influence of cognitive biases on survey responses regarding barriers to informal CE participation. The low reported percentages for reasons not to engage in informal circular practices may be affected by social desirability bias, with respondents underreporting negative attitudes towards repair, reuse, or sharing. Additionally, self-serving bias and cognitive dissonance could lead respondents to rationalise their non-participation in ways that align with their self-perceptions as environmentally responsible individuals. Future studies should incorporate experimental or qualitative techniques to better uncover these cognitive mechanisms and provide a more nuanced understanding of participation barriers.  
 

Fourthly, this study focuses on CSAs as defined by their non-distribution constraint and membership-based governance, thereby excluding cooperatives and foundations. While this approach ensures conceptual clarity, future research should explore interdependencies between different organisational forms within civil society and the extent to which CSAs collaborate or compete with other actors in shaping the informal CE. 
 

Finally, while research on the formal CE has explored interactions between civil society, businesses, and governments (Ho et al., 2022), little is known about these dynamics within the informal CE. Our study contributes to this gap but does not fully capture the co-evolution of civil society knowledge with indigenous, local, and private-sector expertise, as highlighted by Ullman & Kittner (2024). Future research should therefore map the dynamics and coordination mechanisms that influence how informal CE initiatives are embedded within broader socio-economic systems. 
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 8.5 Conclusions 

 This work provides new empirical evidence on how CSA membership shapes engagement in informal CE practices and addresses structural barriers to a just transition. It investigated the roles of CSAs in organising the informal CE in an industrialised context, answering three key research questions. First, our analysis of household survey data in Flanders revealed that CSA membership is positively associated with participation in informal CE activities such as repair, reuse, and sharing. This relationship holds across multiple product categories and remains significant when controlling for demographic characteristics. Second, we identified a range of barriers and enablers from both household and justice perspectives. While financial and ecological motivations drive participation, CSA members report fewer perceived barriers, suggesting that CSAs enhance accessibility and trust. Third, we found that CSAs play critical roles in enabling a just informal CE by filling institutional gaps, empowering citizens, and addressing distributive, procedural, and recognitional justice concerns through their grassroots engagement and policy advocacy. 
 These findings have important implications for policymakers and civil society actors. CSAs serve as effective intermediaries that foster behavioural change, create inclusive participation channels, and strengthen social capital in the CE. Policymakers should provide long-term, structural support and create enabling frameworks that recognise and integrate informal CE activities into formal CE strategies. For CSAs, safeguarding trust, avoiding exclusion, and building adaptive, mission-driven organisations will be crucial to maintain relevance and impact. Cross-sector collaboration and inclusive governance mechanisms can further enhance the scale and effectiveness of informal CE practices, ensuring that circular transitions benefit a wider range of social groups. 
 Future research should explore how CSA roles evolve over time, particularly in response to policy shifts and systemic transitions in a challenging geopolitical era. Comparative studies between regions and between the Global North and South could enrich understanding of CSA contributions across diverse informal CE contexts. Additionally, greater attention is needed to uncover cognitive, institutional, and organisational factors that influence both participation and exclusion in informal CE practices. Expanding the scope of research to include other forms of civil society organisations, such as cooperatives and foundations, and mapping their interactions with state and market actors, can deepen our understanding of the transformative potential of civil society organisations in circular transitions.  
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9. Discussion and conclusion 

 The following sections summarise the main scientific advances, practical contributions, and policy recommendations arising from this work. This discussion then considers the key limitations of the research and avenues for future study, before closing with concluding reflections. 9.1 Main contributions and impact of this thesis  9.1.1 Scientific contributions 

 Beyond the individual contributions of each paper, this thesis advances circular economy scholarship through an applied institutional perspective on organisational forms. It examines how regulative arrangements (ownership structures, control rights, and formal decision rules), normative orientations (mission commitments and value-based objectives), and cultural-cognitive elements (shared beliefs, trust, and legitimacy) influence the capacity of different organisations to enable and embed circular strategies. 
 

First, this thesis clarifies the organisational foundations of CE governance by introducing a comparative organisational perspective that analyses how ownership, control, and benefit-distribution structures affect the capacity to enable and embed circular objectives. Much of the CE governance literature focuses on firms and state actors, leaving limited insight into the institutional features of non-profit-distributing organisations. By applying and extending comparative organisational advantage theory (Ben-Ner, 2006; Besley & Ghatak, 2005; Hansmann, 1979, 1999, 2021) to the CE, this research conceptualises how third sector organisational forms mobilise resources, coordinate stakeholders, and design value propositions that integrate environmental, social, and economic objectives. It shows that mission-oriented corporate governance and member ownership can align incentives towards long-term stewardship, that democratic decision-making can foster trust and transparency, and that the non-distribution constraint can credibly channel surpluses into social or environmental reinvestment. These features also influence system-level coordination in emerging circular ecosystems. Third sector organisations often act as intermediaries in multi-actor arrangements and strengthen legitimacy through embedded, value-based decision-rules. In the empirical context of this thesis – democratic, high-income welfare states – these institutional features equip third sector organisations with distinctive capacities to contribute to a circular economy and society, while their relevance in other political systems remains an open question for future research.  
 

Second, this thesis contributes to understanding market and coordination failures by theorising how third sector organisational forms address – or fail to address – barriers 
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 to a circular economy and society. Existing CE research identifies market failures such as environmental externalities, public goods, and information asymmetries (Austin & Rahman, 2022; Grafstro m & Aasma, 2021; Jaffe et al., 2005), but rarely examines the organisational mechanisms that mitigate them. The empirical work here demonstrates that social enterprises, cooperatives, and civil society associations can internalise externalities, provide quasi-public goods, reduce transaction and coordination costs, and improve information quality through mission orientation, stakeholder accountability, and shared ownership. At the same time, the findings highlight secondary failures of these organisational forms. Governance features that protect mission integrity can generate rigid membership rules and slow decision making, which limits scalability and strategic agility. Reliance on restricted funding can create project lock-in that diverts attention from system-level CE outcomes. Professional and regulatory isomorphism can induce mimicry of corporate practices that erodes participatory strengths, while capability gaps create path dependence on activities with limited impacts.  
 

Third, this thesis contributes to debates on a circular society and justice in circular 
transitions by integrating distributive, procedural, and recognitional justice dimensions into organisational analysis (Jaeger-Erben et al., 2021; Kirchherr, 2021; Schlosberg, 2007). The just transition literature rarely examines how organisational forms relate to justice outcomes in a circular transition. This research shows that access to CE benefits, participation in decision-making, and recognition of diverse needs are mediated by governance arrangements embedded in the ownership and decision structures. Third sector organisations can widen participation in CE initiatives, create inclusive employment pathways, and strengthen recognition through proximity, trust, and shared values. Their embeddedness in local networks enables them to link environmental goals with social welfare provision, while their governance arrangements ensure that those affected by circular strategies can also influence them. WISEs illustrate this through the reintegration of workers in reuse and repair activities; cooperatives through participatory ownership of energy and housing infrastructures; and associations through civic engagement and behavioural change initiatives. In other words, organisational diversity represents a structural and normative dimension of a circular economy and society, shaping how fairness, inclusion, and resilience can be realised. However, collaborative and multi-actor governance arrangements are not inherently inclusive. They may reproduce power asymmetries when participation is dominated by well-resourced actors, and consensus-oriented processes can weaken democratic accountability. The findings suggest that organisational diversity can mitigate such risks only where governance arrangements secure meaningful participation, transparency, and clear responsibility.  
 

Fourth, it strengthens methodological approaches to the study of organisational forms in a CE by combining quantitative and qualitative evidence across multiple studies. This thesis integrates econometric analysis based on survey and administrative data with 
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semi-structured interviews and scenario-based simulations across organisational forms and sectors. This methodological pluralism enhances both internal and external validity, supports cross-case theorisation, and provides transferable frameworks for analysing organisational diversity in sustainability transitions. The mixed-method allows for triangulation between behavioural and institutional explanations, capturing both measurable outcomes and underlying mechanisms. 
 

Finally, this thesis contributes to debates on circular effectiveness by demonstrating how organisational forms condition the enabling and embedding of circular strategies and thereby affect material flow outcomes. Circularity ultimately concerns changes in material throughput – narrowing, slowing, closing, and regenerating resource flows. While this research primarily analyses governance, incentives, and justice dimensions, these institutional features shape whether circular strategies translate into measurable reductions in virgin input, waste generation, and premature obsolescence. Organisational forms influence asset ownership, investment horizons, maintenance incentives, and coordination across value chains, all of which determine whether loops are effectively closed or merely rhetorically adopted. For example, cooperative ownership can extend asset lifetimes through shared stewardship, WISEs can operationalise repair and reuse activities that slow material flows, and civil society associations can normalise sufficiency-oriented practices that narrow demand. Future research should therefore combine organisational analysis with material flow assessments in order to examine how specific organisational arrangements relate to closing, slowing, narrowing, or regenerating loops. 9.1.2 Practical contributions 

 This dissertation provides actionable insights for practitioners working in social enterprises, cooperatives, non-profit associations, and other third sector organisations engaged in CE activities. The findings highlight concrete recommendations for designing, implementing, and scaling circular business models contributing to a circular society. 
 From the studies on social enterprises – WISEs in particular – we learn: 

• WISEs should not take their role in a CE for granted and must therefore invest 

in collaboration, innovation, and adaptive capabilities to strengthen their 

competitive position in circular value chains. ESG measurement should be 

treated as a strategic tool for demonstrating their environmental, social, and 

economic value, supporting their claims and enhancing their legitimacy. At the 

same time, WISEs need to actively create awareness of their strongest assets 

and distinctive characteristics, since potential partners are not always fully 

aware of their contributions and capacities. By making their value proposition 

more visible, they can reduce ignorance among stakeholders, build trust, and 
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position themselves as credible partners in circular initiatives. They should 

also connect with broader innovation networks and entrepreneurial 

ecosystems to identify opportunities beyond their current activities and 

diversify their operations accordingly. 

• Businesses working with WISEs should build partnerships that directly address 

operational needs, such as filling skill shortages in logistics, production, or 

repair. They can benefit from targeted matchmaking and better information 

flows to identify WISEs with relevant expertise. Integrating work integration 

into core CE strategies will enable supply chains to generate and capture social, 

environmental, and economic value in a mutually reinforcing way. 

• Circular hubs that involve WISEs and other companies should align 

governance, funding models, and engagement strategies with their defined 

scope and purpose. Capacity-building activities should be used to improve the 

circular literacy and operational readiness of WISEs and other partners. 

Integrating social inclusion objectives into hub activities will further 

strengthen legitimacy and public support. From the studies on cooperatives, we can draw the following recommendations: 
• Citizen energy cooperatives should diversify into circular solutions by 

leveraging experiences from early adopters to demonstrate feasibility and 

initiate internal governance discussions. Balancing innovation with inclusive 

membership strategies will help avoid homogeneity and ensure that benefits 

are extended to underrepresented groups. 

• Cooperatives managing complex socio-technical systems, such as smart grids or 

industrial parks, should integrate CE principles into technical design, 

governance, and member engagement from the earliest stages. This includes 

ensuring interoperability and upgradeability of components, embedding 

repairability and reuse into procurement standards, and establishing clear 

governance processes for member participation in strategic decisions. This can 

in turn lower operational costs, increase system resilience, and strengthen 

long-term member trust and engagement. 

• Housing cooperatives should embed CE principles into governance and 

business models from the outset to make lifecycle thinking the default 

approach. Collaborating across cooperatives can achieve economies of scale in 

procurement and process design, but measures should be in place to prevent 

rebound effects. 

From the study on non-profit associations, we identify the following recommendations: 

• Leaders within non-profit associations should lower participation thresholds 

for vulnerable groups by adapting activities to different cultural, linguistic, and 
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digital access needs. They should also recognise and make visible circular 

strategies in the informal economy – such as repair, reuse, and sharing – that 

might otherwise be taken for granted. This fosters access of these 

opportunities to a broad range of community members. 

• Partner organisations, including municipalities, social enterprises, and private 

companies, should work with non-profit associations to build operational 

capacity without undermining grassroots engagement. Partnerships can 

provide access to shared infrastructure, funding, and technical expertise, 

enabling successful community-based models to be expanded or replicated in other locations while maintaining the association’s community-driven 

character. 

• Partner organisations, including municipalities, social enterprises, and private 

companies, should work with non-profit associations to build operational 

capacity because these associations often provide trusted, community-

embedded channels that formal actors cannot replicate on their own. Non-

profits can reach groups that are otherwise difficult to involve in circular 

initiatives, lower the social risks of introducing new practices, and mobilise 

volunteer networks to extend the lifespan and reach of projects. This enables 

the further replication of successful community-based models in other 

locations and fosters their local legitimacy. 

• At the European-level, civil society organisations should build internal 

knowledge and capacity on CE issues to ensure that these topics are addressed 

alongside their existing agendas. This includes investing in training for staff 

and members, incorporating CE considerations into position papers and 

advocacy strategies, and establishing links with specialist networks to avoid 

superficial or outdated understandings of the CE.  9.1.3 Policy contributions 

 The policy recommendations in this thesis follow from a law and economics perspective that treats ownership rights, control structures, and legal form as levers for incentive design in a circular economy and society. They respond to the evolving regulatory, normative, and cultural-cognitive pillars that shape CE policies in Europe and are intended to inform and support the design and refinement of policies across municipal, regional, national, and European levels. 
 Firstly, as demonstrated in this thesis, third sector organisational forms can help resolve persistent barriers to circular transitions by addressing market failures, building trust in complex multi-actor arrangements, and embedding distributive, procedural, and recognitional justice principles. Policies should create conditions that leverage these 
organisational comparative advantages. Specific policy recommendations are: 
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• Provide direct funding and procurement to projects that generate a “double dividend” by delivering both environmental and social returns. In this dissertation we show how third sector organisations have a comparative advantage in internalising both social and environmental externalities. Targeted public funding and procurement can leverage this advantage to expand their impact and avoid the underprovision of these public goods. This strengthens the regulative pillar of EU policy and can inform the forthcoming Circular Economy Act announced under the Clean Industrial Deal. 
• Support matchmaking platforms and knowledge-sharing initiatives to reduce information asymmetries between CE actors, both among and between businesses and third sector organisations. Such asymmetries can lead to adverse selection and missed opportunities for collaboration. By improving information flows, these initiatives lower transaction costs, enhance trust, and better align supply with demand in circular value chains, unlocking the latent capacity of underused organisational assets. This aligns with the cultural-cognitive pillar by fostering shared understanding and trust across actors and complements initiatives under the Circular Cities and Regions Initiative (CCRI). 
• Design funding schemes that value justice outcomes in a circular transition – such as equitable access to its benefits, and inclusive decision-making. From a welfare economics perspective, market mechanisms alone will not ensure equitable distribution of benefits or inclusive governance, as these are not priced into market exchanges. This responds to the normative pillar of European circular policy. This dissertation demonstrates that organisational governance structures shape access and participation: cooperatives, social enterprises, and CSAs have comparative organisational advantages to embed procedural and recognitional justice in their operations, but these features are undervalued in existing funding criteria that mostly focus on return on investment.  

 Secondly, third sector organisations often face structural undercapitalisation, capability gaps, and dependency on short-term funding, which limit their ability to scale circular strategies. At the same time, they benefit from high trust, local legitimacy, and flexible governance, which can be amplified through targeted policy support. Policies should focus on removing systemic constraints while reinforcing these enabling features. Specific policy recommendations are: 
 

• Move from short-term project grants to structural financing mechanisms that support ongoing CE-related operations and organisational capacity-building. Short-term grants often create stop-start dynamics that waste resources, inflict transaction costs, and undermine long-term investment in people and infrastructure. This measure corresponds to the regulative pillar of CE policy, complementing EU funding instruments such as Horizon Europe and the 
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European Social Fund Plus (ESF+), which increasingly aim to strengthen institutional capacity for sustainability transitions. 
• Offer targeted subsidies and innovation funding for upgrading infrastructure to ensure repairability, interoperability, and reuse potential across value chains. Infrastructure investment in CE often suffers from coordination failures. Individual actors hesitate to invest in interoperable systems because benefits accrue across the whole value chain – leading to split incentives. Targeted subsidies address this by reducing first-mover risk and enabling shared infrastructure that benefits multiple stakeholders.  
• Support skills development programmes that combine technical CE competences with governance and collaboration capabilities specific to third sector contexts. Firms often underinvest in transferable skills because they cannot fully capture the returns, while employees may underinvest in organisation-specific skills for fear of labour market lock-in. Third-sector organisations, particularly WISEs and cooperatives, face both problems as they operate in hybrid markets that demand not only technical CE expertise but also collaborative governance and partnership skills. Training that integrates both domains enables these organisations to govern complex multi-actor projects more effectively and reinforce their position as trusted intermediaries in circular value chains. This reinforces the European Skills Agenda and the Pact for Skills, both of which emphasise sustainability and social inclusion. 
• Create blended finance instruments that de-risk investment in CE projects led by social enterprises, cooperatives, or civil society associations. Many investors prioritise liquidity and growth, while third sector organisations optimise for mission stability and member value. Capital markets also tend to assign high risk, given limited or illiquid collateral and legal constraints to attract equity capital. Blended finance that combines public funds, patient capital, and private investment, can absorb part of the risk and mobilise capital for socially and environmentally beneficial projects. Mandates for public and impact investors can target mission outcomes and member control, and community capital instruments can mobilise locally anchored savings. In this way, private capital can complement rather than compromise organisational aims.  
• Using CSRD reporting pathways and the EU Taxonomy can make performance legible to lenders by translating environmental and social results into verifiable metrics. Standardised templates for third sector organisations can reduce information asymmetries, lower due-diligence costs, and crowd in private finance alongside limited public funds. 

 Thirdly, diversity in organisational forms offers a broader set of governance models, trust relations, and resource mobilisation strategies than any single form alone. 
Harnessing this diversity in a circular economy and society can strengthen resilience, increase legitimacy, and address multiple objectives simultaneously. Policymakers 
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 should create frameworks that recognise and connect these forms for systemic effect. Specific policy recommendations are: 
 

• Integrate third sector actors into formal CE roadmaps and governance bodies at local, regional, and national levels to ensure diverse organisational perspectives shape transition strategies. Excluding certain organisational forms from formal decision-making can lead to coordination failures and policy lock-in, as dominant actors over-prioritise their own constraints and objectives. The formal integration of third sector organisations into CE governance bodies reduces information asymmetries between policymakers and community-level implementers, improves policy legitimacy, and ensures that transition strategies account for a broader range of incentives, resource constraints, and justice outcomes. 
• Fund consortia that bring together different organisational forms to tackle shared bottlenecks, such as infrastructure costs, skills shortages, or access to secondary markets. Such consortia can pool complementary assets, achieve economies of scale, and resolve split incentive problems along value chains.  
• Develop legal and regulatory frameworks that safeguard the distinctive governance features of each organisational form while enabling them to collaborate effectively. Third sector organisations derive part of their comparative advantage from specific governance constraints, such as non-profit distribution rules, member control, or mission-locked statutes. Poorly designed accreditation rules and public-private partnerships may lead to diluting these features, creating mission drift or undermining trust among stakeholders. Conversely, regulatory clarity can lower transaction costs in cross-organisational projects, reduce the risk of opportunism, and maintain the incentive structures that underpin each form’s unique contribution to the CE. This is particularly important for partnerships involving long-lived assets and shared infrastructure, where governance integrity is essential for sustained cooperation. 
• Support umbrella and second-tier organisations at national and EU level to build CE literacy among members. Many sector-level federations and civil society alliances currently lack sufficient knowledge of CE concepts, market dynamics, and policy tools, leading to superficial engagement or missed funding opportunities. Building this literacy strengthens advocacy capacity, improves the alignment of sectoral agendas with CE goals, and ensures that justice considerations are embedded in cross-sector policy dialogues. 
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9.2 Limitations and future research avenues 

 Although this thesis is based on an extensive body of empirical and conceptual work, several overarching limitations must be acknowledged. 
 

First, a recurrent limitation across the studies is their geographical focus on Belgium, particularly the region of Flanders. While this region offers a fertile context, due to its industrialised setting, policy support for circularity, vibrant civil society, and longstanding traditions in the social and cooperative economy, these characteristics may limit the transferability of findings. Several papers explicitly recognise that the institutional, cultural, and economic embedding of WISEs, cooperatives, and civil society associations may vary considerably across other European regions and are even more distinct when considering the Global South. The thesis has thus generated rich context-sensitive insights, but future research is required to test and refine these insights in more diverse geographical settings, particularly in regions with weaker institutional infrastructures or alternative path dependencies. Further research could also examine how contextual differences determine the adaptive capacity of organisational forms towards a CE. 
 

Second, some methodological limitations apply. Except for one study using a longitudinal case study design - most of the studies employed cross-sectional research designs, limiting the ability to capture dynamic processes and evolving motivations. For example, several contributions note the need for longitudinal data to better understand how value propositions, organisational models, and collaborative dynamics change over time. Furthermore, the use of surveys and interviews introduces potential cognitive biases such as social desirability or retrospective rationalisation, particularly when investigating socially desirable behaviours in a circular transition. Some contributions also rely on theoretical proxies (e.g., professional stakeholder or trade union views) rather than directly capturing the perspectives of citizens, workers, or members themselves. Pathways for further research should involve the design of longitudinal panel datasets and repeated qualitative empirical data collection (e.g., follow-up interviews) to trace organisational and behavioural changes over time. At the same time, also more empirical work based on cross-sectional observations would strengthen the external validity of these outcomes. Iterative and structured survey approaches, ideally organised or supported by statistical authorities, could further enhance the robustness and comparability of evidence. Experimental designs may also help mitigate cognitive biases, while participatory and citizen-science methodologies could better capture the voices of end-users, workers, and non-professional stakeholders in circular initiatives. 
 

Third, another recurring limitation is the selective focus on specific organisational forms. While the papers presented concentrate on accredited WISEs, formal cooperatives, and civil society associations, this work does not study the potential role 
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 of foundations or more hybrid organisational models. This choice, often motivated by conceptual clarity or data availability, may obscure important interdependencies and grey zones between organisational forms. Similarly, some contributions restrict their sample to frontrunner firms or niche initiatives, limiting broader insights into mainstream or laggard segments. Further work is needed to map how diverse organisational forms interact, compete, or collaborate in developing the CE. Pathways for further research should include explorations of hybrid legal forms, organisational ecologies in regional CE systems, and how organisational forms change when evolving towards or away from circularity. Future work may also map relational dynamics between organisations, further illuminating systemic enablers or constraints. 
 

Fourth, while the thesis draws on a rich array of theoretical frameworks, it also acknowledges the blind spots inherent to these lenses. For example, market failure theory may struggle to fully account for non-market values or the normative tensions embedded in circular transitions. Similarly, ideal-typical representations of cooperative principles may not align with their practical implementation, revealing a gap between normative theory and governance realities. These tensions invite further theoretical refinement, potentially through the integration of behavioural, institutional, and justice-oriented perspectives. Moreover, further conceptual development is needed to theorise trade-offs and normative tensions within CE transitions in different organisational forms. 
 

Finally, some findings are susceptible to endogeneity risks and selection biases. Participants in these initiatives often self-select based on pro-environmental values, higher education levels, or social capital. As a result, it remains challenging to disentangle whether observed circular behaviours and governance advantages stem from the organisational model itself or from the characteristics of its members. While the thesis makes contributions in theorising these mechanisms while trying to control for this risk, it also recognises the need for more robust empirical strategies to mitigate such biases. Pathways for further research therefore involve the development of quasi-experimental research designs (e.g., propensity score matching, instrumental variable techniques), as well as more comprehensive data collection on baseline attitudes and beliefs that go beyond traditional socio-demographic characteristics.  9.3 Concluding remarks 

 The findings in this thesis confirm that the organisation of a circular economy and society is as critical as the technologies and business models that drive it. The examples explored across the chapters reveal that when governments, firms, and third sector organisations work to their strengths, the combined effect is greater than the sum of individual contributions. This requires governance arrangements that do more than align interests; they must enable complementary roles, mutual accountability, 
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safeguard democratic participation, and prevent elite capture while supporting the scaling of circular strategies and business models. 
 At the same time, the comparative advantages of organisational diversity do not emerge by default. They rely on institutional environments that recognise the distinctive capacities of each organisational form, provide room for experimentation, and address structural barriers that hold back social and environmental innovation. Yet across the world, third sector organisations are able to foster progress where these conditions are only partly in place. They often act prospectively and correctively by initiating, testing, and legitimising new practices, and by helping to shape standards, markets, and policy debates. The scale and durability of these efforts depend on the wider institutional framework, but the capacity to create and nurture niches extends well beyond EU policy settings. 
 Looking ahead, the challenge is to view organisational choice, design, and governance as integral elements of circular transition strategies, not as accidental by-products. Doing so will require policy frameworks that create space for mission-driven organisations to work alongside market-driven and state-led actors, without eroding their governance integrity. It will also demand a shift in how contributions are measured and valued so that the environmental and social dividends of collaboration are visible and rewarded. 
 In this way, the work in this thesis connects back to its starting point: recognising that a circular economy and society is built not only on closing, slowing, narrowing, and regenerating material loops, but also on designing institutions and relationships capable of enabling and embedding change. The aspiration is that these insights support future efforts to realise the full potential of diverse organisational forms in creating a CE that is not only more resource-efficient, but also fairer and more resilient. 
 

 

  



228 

 

  



229 

 

 

References 
 
Aarikka-Stenroos, L., Ritala, P., & Thomas, L. D. W. (2021). Circular economy ecosystems: 

A typology, definitions, and implications. In Research Handbook of 

Sustainability Agency. Edward Elgar. 

https://doi.org/10.4337/9781789906035.00024 

Abdellaoui, M. (2002). A Genuine Rank-Dependent Generalization of the Von Neumann-

Morgenstern Expected Utility Theorem. Econometrica, 70(2), 717–736. 

https://doi.org/10.1111/1468-0262.00301 

Ackermann, L., & Tunn, V. S. C. (2024). Careless product use in access-based services: A 

rebound effect and how to address it. Journal of Business Research, 177, 114643. 

https://doi.org/10.1016/j.jbusres.2024.114643 

Adabre, M. A., Chan, A. P. C., Edwards, D. J., & Mensah, S. (2022). Evaluation of 

symmetries and asymmetries on barriers to sustainable housing in developing 

countries. Journal of Building Engineering, 50, 104174. 

https://doi.org/10.1016/j.jobe.2022.104174 

Adefila, A., Abuzeinab, A., Whitehead, T., & Oyinlola, M. (2020). Bottle house: Utilising 

appreciative inquiry to develop a user acceptance model. Built Environment 

Project and Asset Management, 10(4), 567–583. (world). 

https://doi.org/10.1108/BEPAM-08-2019-0072 

Aernouts, N., & Ryckewaert, M. (2019). Reproducing housing commons. Government 

involvement and differential commoning in a housing cooperative. Housing 

Studies, 34(1), 92–110. https://doi.org/10.1080/02673037.2018.1432756 

Agyabeng-Mensah, Y., Tang, L., Afum, E., Baah, C., & Dacosta, E. (2021). Organisational 

identity and circular economy: Are inter and intra organisational learning, lean 

management and zero waste practices worth pursuing? Sustainable Production 

and Consumption, 28, 648–662. https://doi.org/10.1016/j.spc.2021.06.018 

Ahedo, M., Hoekstra, J., & Etxezarreta, A. (2023). Socially oriented cooperative housing 

as alternative to housing speculation. Public policies and societal dynamics in 

Denmark, the Netherlands and Spain. Review of Social Economy, 81(4), 622–
643. https://doi.org/10.1080/00346764.2021.1917646 

Ajates, R. (2020). Agricultural cooperatives remaining competitive in a globalised food 

system: At what cost to members, the cooperative movement and food 

sustainability? Organization, 27(2), 337–355. 

https://doi.org/10.1177/1350508419888900 

Akasiadis, C. (2017). Multiagent demand-side management for real-world energy 

cooperatives [Doctoral thesis]. https://doi.org/10.12681/eadd/41943 

Akasiadis, C., Savvakis, N., Mamakos, M., Hoppe, T., Coenen, F., Chalkiadakis, G., & 

Tsoutsos, T. (2017). Analyzing statistically the energy consumption and 

production patterns of European REScoop members: Results from the H2020 

project REScoop Plus. Proceedings of the 9th International Exergy, Energy and 

Environment Symposium IEEES 2017, 9. 



230 

 
https://repository.tudelft.nl/islandora/object/uuid%3A5927c204-a005-

4ec7-9b54-32a0d12eb2d7 Akerlof, G. A. (1970). The Market for “Lemons”: Quality Uncertainty and the Market 
Mechanism*. The Quarterly Journal of Economics, 84(3), 488–500. 

https://doi.org/10.2307/1879431 

Akerlof, G. A., & Kranton, R. E. (2000). Economics and Identity*. The Quarterly Journal of 

Economics, 115(3), 715–753. https://doi.org/10.1162/003355300554881 

Alrashed, S. (2020). Key performance indicators for Smart Campus and Microgrid. 

Sustainable Cities and Society, 60, 102264. 

https://doi.org/10.1016/j.scs.2020.102264 

Alter, K. (2007). Social enterprise typology (p. 124). Virtue ventures LLC. 

Amend, C., Revellio, F., Tenner, I., & Schaltegger, S. (2022). The potential of modular 

product design on repair behavior and user experience – Evidence from the 

smartphone industry. Journal of Cleaner Production, 367, 132770. 

https://doi.org/10.1016/j.jclepro.2022.132770 

Anastasiadis, M. (2016). Work Integration Social Enterprises in Austria – 

Characteristics, Evolution and Perspectives. Nonprofit Policy Forum, 7(4), 541–
564. https://doi.org/10.1515/npf-2016-0008 

Ansell, C., & Gash, A. (2008). Collaborative Governance in Theory and Practice. Journal 

of Public Administration Research and Theory, 18(4), 543–571. 

https://doi.org/10.1093/jopart/mum032 

Arbell, Y., Middlemiss, L., & Chatterton, P. (2020). Contested subjectivities in a UK housing cooperative: Old hippies and Thatcher’s children negotiating the 
commons. Geoforum, 110, 58–66. 

https://doi.org/10.1016/j.geoforum.2020.01.017 

Arenas, D., Sanchez, P., & Murphy, M. (2013). Different Paths to Collaboration Between 

Businesses and Civil Society and the Role of Third Parties. Journal of Business 

Ethics, 115(4), 723–739. https://doi.org/10.1007/s10551-013-1829-5 

Arora, M., Raspall, F., Cheah, L., & Silva, A. (2019). Residential building material stocks 

and component-level circularity: The case of Singapore. Journal of Cleaner 

Production, 216, 239–248. https://doi.org/10.1016/j.jclepro.2019.01.199 

Arsova, S., Genovese, A., & Ketikidis, P. H. (2022). Implementing circular economy in a 

regional context: A systematic literature review and a research agenda. Journal 

of Cleaner Production, 368, 133117. 

https://doi.org/10.1016/j.jclepro.2022.133117 

Asgari, A., & Asgari, R. (2021). How circular economy transforms business models in a 

transition towards circular ecosystem: The barriers and incentives. Sustainable 

Production and Consumption, 28, 566–579. 

https://doi.org/10.1016/j.spc.2021.06.020 

Ashraf, N., Adeniyi, D., & van Seters, J. (2024). External implications of the circular 

economy transition of the Netherlands and the EU. ecpdm. 

Austin, A., & Rahman, I. U. (2022). A triple helix of market failures: Financing the 3Rs of 

the circular economy in European SMEs. Journal of Cleaner Production, 361, 



231 

 

 

132284. https://doi.org/10.1016/j.jclepro.2022.132284 

Avilla-Royo, R., Jacoby, S., & Bilbao, I. (2021). The Building as a Home: Housing 

Cooperatives in Barcelona. Buildings, 11(4), Article 4. 

https://doi.org/10.3390/buildings11040137 

Azaioud, H., Claeys, R., Knockaert, J., Vandevelde, L., & Desmet, J. (2021). A Low-Voltage 

DC Backbone with Aggregated RES and BESS: Benefits Compared to a 

Traditional Low-Voltage AC System. Energies, 14(5), Article 5. 

https://doi.org/10.3390/en14051420 

Azaioud, H., Claeys, R., Knockaert, J., Vandevelde, L., & Desmet, J. (2023). Self-sufficiency 

and lifetime improvement of community BESS on an LVDC backbone compared to 

individual BESS. 2099–2103. https://doi.org/10.1049/icp.2023.1184 

Azaioud, H., Farnam, A., Knockaert, J., Vandevelde, L., & Desmet, J. (2024). Efficiency 

optimisation and converterless PV integration by applying a dynamic voltage 

on an LVDC backbone. Applied Energy, 356, 122416. 

https://doi.org/10.1016/j.apenergy.2023.122416 

Baah, C., Agyabeng-Mensah, Y., Afum, E., & Kumi, C. A. (2023). Do circular economy 

practices accelerate CSR participation of SMEs in a stakeholder-pressured era? 

A network theory perspective. Journal of Cleaner Production, 394, 136348. 

https://doi.org/10.1016/j.jclepro.2023.136348 

Baars, J., Domenech, T., Bleischwitz, R., Melin, H. E., & Heidrich, O. (2021). Circular 

economy strategies for electric vehicle batteries reduce reliance on raw 

materials. Nature Sustainability, 4(1), 71–79. 

https://doi.org/10.1038/s41893-020-00607-0 

Bachus, K., Van Dyck, L., & Van Eynde, S. (2015). Quickscan jobpotentieel van de circulaire 

economie. https://lirias.kuleuven.be/1864103 

Baker, G., Gibbons, R., & Murphy, K. J. (2002). Relational Contracts and the Theory of the 

Firm. The Quarterly Journal of Economics, 117(1), 39–84. 

https://doi.org/10.1162/003355302753399445 

Banerjee, P., & Anand, K. (2021). Social Enterprises as an Emerging Platform in Waste 

Management. In A. Kaushik, C. P. Kaushik, & S. D. Attri (Eds), Climate Resilience 

and Environmental Sustainability Approaches: Global Lessons and Local 

Challenges (pp. 351–363). Springer. https://doi.org/10.1007/978-981-16-

0902-2_18 

Baranchenko, Y., & Oglethorpe, D. (2012). The Potential Environmental Benefits of Co-

Operative Businesses Within the Climate Change Agenda. Business Strategy and 

the Environment, 21(3), 197–210. https://doi.org/10.1002/bse.733 

Barney, J. (1991). Firm Resources and Sustained Competitive Advantage. Journal of 

Management, 17(1), 99–120. https://doi.org/10.1177/014920639101700108 

Barrenechea-Mendez, M. A., & Ben-Ner, A. (2017). Mission Congruence and 

Organization Design: An Empirical Analysis of Childcare Facilities. Industrial 

Relations: A Journal of Economy and Society, 56(3), 411–426. 

https://doi.org/10.1111/irel.12180 

Barros, M. V., de Jesus, R. H. G., Ribeiro, B. S., & Piekarski, C. M. (2022). Going in Circles: 



232 

 
Key Aspects for Circular Economy Contributions to Agro-industrial 

Cooperatives. Circular Economy and Sustainability. 

https://doi.org/10.1007/s43615-022-00211-8 

Barros, M. V., de Jesus, R. H. G., Ribeiro, B. S., & Piekarski, C. M. (2023). Going in Circles: 

Key Aspects for Circular Economy Contributions to Agro-industrial 

Cooperatives. Circular Economy and Sustainability, 3(2), 861–880. 

https://doi.org/10.1007/s43615-022-00211-8 

Batista, L., Gong, Y., Pereira, S., Jia, F., & Bittar, A. (2019). Circular supply chains in 

emerging economies – a comparative study of packaging recovery ecosystems 

in China and Brazil. International Journal of Production Research, 57(23), 7248–
7268. https://doi.org/10.1080/00207543.2018.1558295 

Battilana, J., Sengul, M., Pache, A.-C., & Model, J. (2015). Harnessing Productive Tensions 

in Hybrid Organizations: The Case of Work Integration Social Enterprises. 

Academy of Management Journal, 58(6), 1658–1685. 

https://doi.org/10.5465/amj.2013.0903 

Baturo, A., & Mikhaylov, S. (2013). Life of Brian Revisited: Assessing Informational and 

Non-Informational Leadership Tools. Political Science Research and Methods, 

1(1), 139–157. https://doi.org/10.1017/psrm.2013.3 

Baum, Ch. (2006). An Introduction to Modern Econometrics Using Stata. Stata Press. 

https://www.stata-press.com/books/modern-econometrics-stata/ 

Bauwens, T. (2016). Explaining the diversity of motivations behind community 

renewable energy. Energy Policy, 93, 278–290. 

https://doi.org/10.1016/j.enpol.2016.03.017 

Bauwens, T. (2019). Analyzing the determinants of the size of investments by 

community renewable energy members: Findings and policy implications from 

Flanders. Energy Policy, 129, 841–852. 

https://doi.org/10.1016/j.enpol.2019.02.067 

Bauwens, T., Hekkert, M., & Kirchherr, J. (2020). Circular futures: What Will They Look 

Like? Ecological Economics, 175, 106703. 

https://doi.org/10.1016/j.ecolecon.2020.106703 

Bauwens, T., Huybrechts, B., & Dufays, F. (2020). Understanding the Diverse Scaling 

Strategies of Social Enterprises as Hybrid Organizations: The Case of 

Renewable Energy Cooperatives. Organization & Environment, 33(2), 195–219. 

https://doi.org/10.1177/1086026619837126 

Bauwens, T., Mees, R., Gerards, M., Van Dune, J., Friedl, H., Von Daniels, C., Teurlings, C., 

Brasz, M., Henry, M., Hekkert, M. P., & Kirchherr, J. W. (2020). Disruptors: How 

Circular Start-ups Can Accelerate the Circular Economy Transition [Report]. 

https://dspace.library.uu.nl/handle/1874/394188 

Bauwens, T., Wade, R., & Burke, M. (2024). The energy commons: A systematic review, 

paradoxes, and ways forward. Energy Research & Social Science, 118, 103776. 

https://doi.org/10.1016/j.erss.2024.103776 

Bell, E., Bryman, A., & Harley, B. (2022). Business Research Methods. Oxford University 

Press. 



233 

 

 

Bengtsson, B. (2024). The changing role of cooperatives in the Swedish housing regime – a path dependence analysis. Housing Studies, 0(0), 1–21. 

https://doi.org/10.1080/02673037.2024.2326156 

Ben-Ner, A. (2006). For-Profit, State and Non-Profit: How to Cut the Pie Among the 

Three Sectors. In Advancing Public Goods. Edward Elgar Publishing. 

https://www.elgaronline.com/edcollchap/9781845427184.00011.xml 

Ben-Ner, A. (2018). Reflections on the Future Evolution of Social, Nonprofit and 

Cooperative Enterprise. Annals of Public and Cooperative Economics, 89(1), 

109–124. https://doi.org/10.1111/apce.12196 

Ben-Ner, A., & Van Hoomissen, T. (1991). Nonprofit Organizations in the Mixed 

Economy. Annals of Public and Cooperative Economics, 62(4), 519–550. 

https://doi.org/10.1111/j.1467-8292.1991.tb01366.x 

Bergek, A., Jacobsson, S., Carlsson, B., Lindmark, S., & Rickne, A. (2008). Analyzing the 

functional dynamics of technological innovation systems: A scheme of analysis. 

Research Policy, 37(3), 407–429. 

Bergek, A., Mignon, I., & Sundberg, G. (2013). Who invests in renewable electricity 

production? Empirical evidence and suggestions for further research. Energy 

Policy, 56(C), 568–581. 

Bergstrand, J. H. (1990). The Heckscher-Ohlin-Samuelson model, the Linder hypothesis 

and the determinants of bilateral intra-industry trade. The Economic Journal, 

100(403), 1216–1229. 

Besley, T., & Ghatak, M. (2001). Government versus Private Ownership of Public Goods. 

The Quarterly Journal of Economics, 116(4), 1343–1372. 

Besley, T., & Ghatak, M. (2005). Competition and Incentives with Motivated Agents. 

American Economic Review, 95(3), 616–636. 

https://doi.org/10.1257/0002828054201413 

Besley, T., & Ghatak, M. (2007). Retailing public goods: The economics of corporate 

social responsibility. Journal of Public Economics, Celebrating the 20th 

Anniversary of Bergstrom, Blume, and Varian’s “On the Private Provision of Public 
Goods”, 91(9), 1645–1663. https://doi.org/10.1016/j.jpubeco.2007.07.006 

Bianchini, M., & Maffei, S. (2023). Food markets as circular digital hubs: Prototyping 

enabling ICT solutions for urban food systems. International Journal of Food 

Design, 8(Designing Digital Technologies for Sustainable Transformations of 

Food Systems), 89–108. https://doi.org/10.1386/ijfd_00052_1 

Bidet, E., & Defourny, J. (Eds). (2019). Social Enterprise in Asia: Theory, Models and 

Practice. Taylor & Francis. https://doi.org/10.4324/9780429265761 

Bird, S., & Hernández, D. (2012). Policy options for the split incentive: Increasing energy 

efficiency for low-income renters. Energy Policy, Special Section: Frontiers of 

Sustainability, 48, 506–514. https://doi.org/10.1016/j.enpol.2012.05.053 

Bjartmarz, T. K., & Bocken, N. M. P. (2024). Sustainable business models and 

organizational boundaries—A literature review. Business Strategy and the 

Environment, 33(7), 6716–6736. https://doi.org/10.1002/bse.3837 

Bleda, M., & del Río, P. (2013). The market failure and the systemic failure rationales in 



234 

 
technological innovation systems. Research Policy, 42(5), 1039–1052. 

https://doi.org/10.1016/j.respol.2013.02.008 

Bocken, N. (2021). Sustainable Business Models. In W. Leal Filho, A. M. Azul, L. Brandli, 

A. Lange Salvia, & T. Wall (Eds), Decent Work and Economic Growth (pp. 963–
975). Springer International Publishing. https://doi.org/10.1007/978-3-319-

95867-5_48 

Bocken, N., Boons, F., & Baldassarre, B. (2019). Sustainable business model 

experimentation by understanding ecologies of business models. Journal of 

Cleaner Production, 208, 1498–1512. 

https://doi.org/10.1016/j.jclepro.2018.10.159 

Bocken, N., & Coffay, M. (n.d.). Institutionalization of circular business models in the 

United States. Journal of Industrial Ecology, n/a(n/a). 

https://doi.org/10.1111/jiec.70115 

Bocken, N., de Pauw, I., Bakker, C., & van der Grinten, B. (2016). Product design and 

business model strategies for a circular economy. Journal of Industrial and 

Production Engineering, 33(5), 308–320. 

https://doi.org/10.1080/21681015.2016.1172124 

Bocken, N., Harsch, A., & Weissbrod, I. (2022). Circular business models for the 

fastmoving consumer goods industry: Desirability, feasibility, and viability. 

Sustainable Production and Consumption, 30, 799–814. 

https://doi.org/10.1016/j.spc.2022.01.012 

Bocken, N., & Konietzko, J. (2022). Circular business model innovation in consumer-

facing corporations. Technological Forecasting and Social Change, 185, 122076. 

https://doi.org/10.1016/j.techfore.2022.122076 

Bocken, N., Pauw, I. de, Bakker, C., & Grinten, B. van der. (2016). Product design and 

business model strategies for a circular economy. Journal of Industrial and 

Production Engineering, 33(5), 308–320. 

https://doi.org/10.1080/21681015.2016.1172124 

Bocken, N., Pinkse, J., Darnall, N., & Ritala, P. (2023). Between Circular Paralysis and 

Utopia: Organizational Transformations towards the Circular Economy. 

Organization & Environment, 36(2), 378–382. 

https://doi.org/10.1177/10860266221148298 

Bocken, N., & Shirahada, K. (2025). Circular business models in Japan: Analysis of 

circular business transformation through an institutional approach. 

Sustainable Production and Consumption, 54, 389–403. 

https://doi.org/10.1016/j.spc.2025.01.015 

Bocken, N., Strupeit, L., Whalen, K., & Nußholz, J. (2019). A Review and Evaluation of 

Circular Business Model Innovation Tools. Sustainability, 11(8), Article 8. 

https://doi.org/10.3390/su11082210 

Borms, L., Brusselaers, J., Vrancken, K. C., Deckmyn, S., & Marynissen, P. (2023). Toward 

resilient organizations after COVID-19: An analysis of circular and less circular 

companies. Resources, Conservation and Recycling, 188, 106681. 

https://doi.org/10.1016/j.resconrec.2022.106681 



235 

 

 

Borms, L., Pals, E., & Dams, Y. (2023). Socio-economic effects of the circular economy. 

Modelling the recycling and waste  sectors using CGE (CE Center Publication N° 
24). CE Center. 

Borms, L., Pals, E., Dams, Y., Brusselaers, J., & Van Passel, S. (2023). Occupations and skills 

in the circular economy: Modelling the recycling and waste sectors using a 

general equilibrium model. SSRN Working Paper. 
Bouchard, M. J., & Chaves, R. (2022a). Quel périmètre pour des statistiques sur l’économie sociale à l’échelle internationale ? RECMA, 365(3), 29–46. 

https://doi.org/10.3917/recma.365.0031 
Bouchard, M. J., & Chaves, R. (2022b). What scope for statistics on the social economy at 

the international level? RECMA, 365(3), 29–46. 
https://doi.org/10.3917/recma.365.0031 

Boucher, M., & Pigeon, M.-A. (2024). Scaling renewable energy cooperatives for a net-
zero Canada: Challenges and opportunities for accelerating the energy 
transition. Energy Research & Social Science, 115, 103618. 
https://doi.org/10.1016/j.erss.2024.103618 

Boukhatmi, Ä., Nyffenegger, R., & Grösser, S. N. (2023). Designing a digital platform to 
foster data-enhanced circular practices in the European solar industry. Journal 

of Cleaner Production, 418, 137992. 
https://doi.org/10.1016/j.jclepro.2023.137992 

Bowles, S., & Gintis, H. (1998). The Moral Economy of Communities: Structured 
Populations and the Evolution of Pro-Social Norms. Evolution and Human 

Behavior, 19(1), 3–25. https://doi.org/10.1016/S1090-5138(98)00015-4 
Bowles, S., & Gintis, H. (2002). Social Capital and Community Governance. The Economic 

Journal, 112(483), F419–F436. https://doi.org/10.1111/1468-0297.00077 
Bowles, S., & Gintis, H. (2011). A Cooperative Species: Human Reciprocity and Its 

Evolution. Princeton University Press. 
https://doi.org/10.1515/9781400838837 

Boyle, E., Revez, A., Duffy, G., Farrell, A., Deane, A., Ó Gallachóir, B., & Wittmayer, J. M. 
(2025). Public participation in the development of electricity grid 
infrastructure: Early engagements and community forums. Energy Research & 

Social Science, 120, 103878. https://doi.org/10.1016/j.erss.2024.103878 
Bradley, K., & Persson, O. (2022). Community repair in the circular economy – fixing 

more than stuff. Local Environment, 27(10–11), 1321–1337. 
https://doi.org/10.1080/13549839.2022.2041580 

Braz, A. C., & Marotti de Mello, A. (2022a). Circular economy supply network 
management: A complex adaptive system. International Journal of Production 

Economics, 243, 108317. https://doi.org/10.1016/j.ijpe.2021.108317 
Braz, A. C., & Marotti de Mello, A. (2022b). Circular economy supply network 

management: A complex adaptive system. International Journal of Production 

Economics, 243, 108317. https://doi.org/10.1016/j.ijpe.2021.108317 
Bretos, I., & Marcuello, C. (2017). Revisiting Globalization Challenges and Opportunities 

in the Development of Cooperatives. Annals of Public and Cooperative 



236 

 
Economics, 88(1), 47–73. https://doi.org/10.1111/apce.12145 

Broers, W., Kemp, R., Vasseur, V., Abujidi, N., & Vroon, Z. (2022). Justice in social housing: 

Towards a people-centred energy renovation process. Energy Research & Social 

Science, 88, 102527. https://doi.org/10.1016/j.erss.2022.102527 

Brown, D., Dahlan, N., & Richardson-Barlow, C. (2024). Evaluating microgrid business 

models for rural electrification: A novel framework and three cases in 

Southeast Asia. Energy for Sustainable Development, 80, 101443. 

https://doi.org/10.1016/j.esd.2024.101443 

Brown, R., & Mason, C. (2017). Looking inside the spiky bits: A critical review and 

conceptualisation of entrepreneurial ecosystems. Small Business Economics, 

49(1), 11–30. https://doi.org/10.1007/s11187-017-9865-7 

Brusselaers, J., Breemersch, K., Geerken, T., Christis, M., Lahcen, B., & Dams, Y. (2022). 

Macroeconomic and environmental consequences of circular economy 

measures in a small open economy. The Annals of Regional Science, 68(2), 283–
306. https://doi.org/10.1007/s00168-021-01079-6 

Brysch, S. L., Garcia i Mateu, A., & Czischke, D. (2024). The process of value setting 

through co-design: The case of La Borda, Barcelona. CoDesign, 20(3), 405–421. 

https://doi.org/10.1080/15710882.2023.2277724 

Buch, R., Marseille, A., Williams, M., Aggarwal, R., & Sharma, A. (2021). From Waste 

Pickers to Producers: An Inclusive Circular Economy Solution through 

Development of Cooperatives in Waste Management. Sustainability, 13(16), 

Article 16. https://doi.org/10.3390/su13168925 

Burfisher, M. E. (2017). Introduction to computable general equilibrium models. 

Cambridge University Press. 

Burger, M., Stavropoulos, S., Ramkumar, S., Dufourmont, J., & van Oort, F. (2019). The 

heterogeneous skill-base of circular economy employment. Research Policy, 

48(1), 248–261. https://doi.org/10.1016/j.respol.2018.08.015 Büscher, C., & Sumpf, P. (2015). “Trust” and “confidence” as socio-technical problems in 

the transformation of energy systems. Energy, Sustainability and Society, 5(1), 

34. https://doi.org/10.1186/s13705-015-0063-7 Caferra, R., Colasante, A., D’Adamo, I., Yilan, G., & Lancialonga, D. (2024). A strategic 
analysis of renewable energy communities in achieving sustainable 

development. Utilities Policy, 90, 101810. 

https://doi.org/10.1016/j.jup.2024.101810 

Calisto Friant, M., Vermeulen, W. J. V., & Salomone, R. (2021). Analysing European Union 

circular economy policies: Words versus actions. Sustainable Production and 

Consumption, 27, 337–353. https://doi.org/10.1016/j.spc.2020.11.001 

Calisto Friant, M., Vermeulen, W. J. V., & Salomone, R. (2023). Transition to a Sustainable 

Circular Society: More than Just Resource Efficiency. Circular Economy and 

Sustainability. https://doi.org/10.1007/s43615-023-00272-3 

Camargo Benavides, A. F., & Ehrenhard, M. (2021). Rediscovering the Cooperative 

Enterprise: A Systematic Review of Current Topics and Avenues for Future 

Research. VOLUNTAS: International Journal of Voluntary and Nonprofit 



237 

 

 

Organizations, 32(5), 964–978. https://doi.org/10.1007/s11266-021-00328-8 
Candelise, C., & Ruggieri, G. (2020). Status and Evolution of the Community Energy 

Sector in Italy. Energies, 13(8), Article 8. https://doi.org/10.3390/en13081888 Cantamessa, M., Gatteschi, V., Perboli, G., & Rosano, M. (2018). Startups’ Roads to 
Failure. Sustainability, 10(7), Article 7. https://doi.org/10.3390/su10072346 

Cantillon, B., Coene, J., & Marchal, S. (2019). Sociale economie: Een hefboom in de strijd 
tegen armoede en ondertewerkstelling? In Armoede en sociale uitsluiting: 

Jaarboek 2019 (pp. 223–248). 
Capellán-Pérez, I., Campos-Celador, Á., & Terés-Zubiaga, J. (2018). Renewable Energy 

Cooperatives as an instrument towards the energy transition in Spain. Energy 

Policy, 123, 215–229. https://doi.org/10.1016/j.enpol.2018.08.064 
Capros, P., Regemorter, D. V., Paroussos, L., Karkatsoulis, P., Fragkiadakis, C., Tsani, S., 

Charalampidis, I., & Revesz, T. (2013). GEM-E3 Model Documentation. JRC 

Research Reports, JRC Research Reports, Article JRC83177. 
https://ideas.repec.org//p/ipt/iptwpa/jrc83177.html Carayannis, E. G., & Campbell, D. F. J. (2009). ‘Mode 3’ and ‘Quadruple Helix’: Toward a 
21st century fractal innovation ecosystem. International Journal of Technology 

Management, 46(3–4), 201–234. https://doi.org/10.1504/IJTM.2009.023374 
Caselli, G., Costa, M., & Delbono, F. (2022). What do cooperative firms maximize, if at all? 

Evidence from Emilia-Romagna in the pre-Covid decade. Annals of Public and 

Cooperative Economics, 93(4), 821–847. https://doi.org/10.1111/apce.12354 
Castilla-Polo, F., & Sánchez-Hernández, M. I. (2020). Cooperatives and Sustainable 

Development: A Multilevel Approach Based on Intangible Assets. Sustainability, 
12(10), Article 10. https://doi.org/10.3390/su12104099 

Castillo-Ospina, D. A., Ormazabal, M., de Vasconcelos Gomes, L., & Ometto, A. R. (2025). 
A dynamic capabilities framework for building circular ecosystems by focal 
firms. Sustainable Production and Consumption, 54, 130–148. 
https://doi.org/10.1016/j.spc.2024.12.022 

Cazes, S., Hijzen, A., & Saint-Martin, A. (2015). Measuring and Assessing Job Quality: The 

OECD Job Quality Framework. OECD. https://doi.org/10.1787/5jrp02kjw1mr-
en 

CE Center. (2025). How circular is the Flemish economy? – CE monitor. 
https://cemonitor.be/en/how-circular-is-the-flemish-economy-v2024/ 

Cerchione, R., Morelli, M., Passaro, R., & Quinto, I. (2025). Balancing sustainability and 
circular justice: The challenge of the energy transition. Journal of Cleaner 

Production, 494, 144942. https://doi.org/10.1016/j.jclepro.2025.144942 
Çetin, S., Gruis, V., & Straub, A. (2022). Digitalization for a circular economy in the 

building industry: Multiple-case study of Dutch social housing organizations. 
Resources, Conservation & Recycling Advances, 15, 200110. 
https://doi.org/10.1016/j.rcradv.2022.200110 

Çetin, S., Raghu, D., Honic, M., Straub, A., & Gruis, V. (2023). Data requirements and 
availabilities for material passports: A digitally enabled framework for 
improving the circularity of existing buildings. Sustainable Production and 



238 

 
Consumption, 40, 422–437. https://doi.org/10.1016/j.spc.2023.07.011 

Cheema, H. A., Ilyas, S., Kang, H., & Kim, H. (2024). Comprehensive review of the global 
trends and future perspectives for recycling of decommissioned photovoltaic 
panels. Waste Management, 174, 187–202. 
https://doi.org/10.1016/j.wasman.2023.11.025 

Chen, C.-W. (2021). Clarifying rebound effects of the circular economy in the context of 
sustainable cities. Sustainable Cities and Society, 66, 102622. 
https://doi.org/10.1016/j.scs.2020.102622 

Chen, J., Zhang, H., Zhao, P., Chen, Z., & Yan, J. (2023). Repurposing EV Batteries for 

Storing Solar Energy. Engineering. https://doi.org/10.1016/j.eng.2023.09.002 
Chen, S., & Haziza, D. (2019). Recent Developments in Dealing with Item Non-response 

in Surveys: A Critical Review. International Statistical Review, 87(S1), S192–
S218. https://doi.org/10.1111/insr.12305 

Cherry, C. E., & Pidgeon, N. F. (2018). Is sharing the solution? Exploring public 
acceptability of the sharing economy. Journal of Cleaner Production, 195, 939–
948. https://doi.org/10.1016/j.jclepro.2018.05.278 

Chhatwani, M., Mishra, S. K., Varma, A., & Rai, H. (2022). Psychological resilience and 
business survival chances: A study of small firms in the USA during COVID-19. 
Journal of Business Research, 142, 277–286. 
https://doi.org/10.1016/j.jbusres.2021.12.048 

Chizaryfard, A., Trucco, P., & Nuur, C. (2021). The transformation to a circular economy: 
Framing an evolutionary view. Journal of Evolutionary Economics, 31(2), 475–
504. https://doi.org/10.1007/s00191-020-00709-0 

Chowdhury, Md. S., Rahman, K. S., Chowdhury, T., Nuthammachot, N., Techato, K., 
Akhtaruzzaman, Md., Tiong, S. K., Sopian, K., & Amin, N. (2020). An overview of solar photovoltaic panels’ end-of-life material recycling. Energy Strategy 

Reviews, 27, 100431. https://doi.org/10.1016/j.esr.2019.100431 
Christis, M., Athanassiadis, A., & Vercalsteren, A. (2019). Implementation at a city level 

of circular economy strategies and climate change mitigation – the case of 
Brussels. Journal of Cleaner Production, 218, 511–520. 
https://doi.org/10.1016/j.jclepro.2019.01.180 

Çimen, Ö. (2021). Construction and built environment in circular economy: A 
comprehensive literature review. Journal of Cleaner Production, 305, 127180. 
https://doi.org/10.1016/j.jclepro.2021.127180 

Circle Economy. (2023). The circularity gap report 2023. Circle Economy. 
https://www.circularity-gap.world/ 

Circle Economy. (2024a). The Circularity Gap report 2024. Circle Economy Foundation. 
https://reports.circularity-gap.world/cgr-global-2024-
37b5f198/CGR+Global+2024+-+Report.pdf 

Circle Economy. (2024b). The social economy: A eans for inlcusive & decent work in the 

circular economy. Circle Economy. https://cdn.prod.website-
files.com/5d26d80e8836af2d12ed1269/5fd7724a66651a68b9abb2cd_2020
1214%20-%20CJI%20-%20report%20-%20297x210mm.pdf 



239 

 

 

Circle Economy, & EHORE. (2017). Circular Jobs: Understanding Employment in the 

Circular Economy in the Netherlands. 

Clark, E., & Johansson, H. (2016). Social economy and green social enterprises: 

Production for sustainable welfare? In Sustainability and the Political Economy 

of Welfare. Routledge. 

Claudio-Quiroga, G., & Poza, C. (2024). Measuring the circular economy in Europe: Big 

differences among countries, great opportunities to converge. Sustainable 

Development, n/a(n/a). https://doi.org/10.1002/sd.2925 

Cleenwerck, R., Azaioud, H., Vafaeipour, M., Coosemans, T., & Desmet, J. (2023). Impact 

Assessment of Electric Vehicle Charging in an AC and DC Microgrid: A 

Comparative Study. Energies, 16(7), Article 7. 

https://doi.org/10.3390/en16073205 

Clube, R. (2022). Is job creation a legitimate social benefit of the circular economy? 

Resources, Conservation and Recycling, 181, 106220. 

https://doi.org/10.1016/j.resconrec.2022.106220 

Clube, R., & Tennant, M. (2023). What would a human-centred ‘social’ Circular Economy 
look like? Drawing from Max-Neef’s Human-Scale Development proposal. 

Journal of Cleaner Production, 383, 135455. 

https://doi.org/10.1016/j.jclepro.2022.135455 

Coase, R. H. (1937). The nature of the firm. Economica, 4(16), 386–405. 

Coates, A., & Van Opstal, W. (2009). The Joys and Burdens of Multiple Legal Frameworks 

for Social Entrepreneurship—Lessons from the Belgian Case (SSRN Scholarly 

Paper No. 1432427). Social Science Research Network. 

https://doi.org/10.2139/ssrn.1432427 

Coates, A., & Van Opstal, W. (2015). Organisatievormen voor het financieren en beheren 

van commons. In Veerkracht en burgerschap. Sociaal werk in transitie. 

https://scholar.google.be/citations?view_op=view_citation&hl=nl&user=galg

nhUAAAAJ&sortby=pubdate&citation_for_view=galgnhUAAAAJ:geHnlv5EZng

C 

Coats, E., & Benton, D. (2015). Unemployment and the circular economy in Europe: A study 

of opportunities in Italy, Poland and Germany. Green Alliance. 

Coen, A., & Dewickere, D. (2023). Social and circular entrepreneurship work(s)! King 

Baudouin Foundation. 

Coenen, F., & Hoppe, T. (2018). Evaluation of REScoop interventions to simulate 

household energy conservation: Results from a survey in six EU countries. 

Behave 2018: 5th European Conference on Behaviour and Energy Efficiency. 

https://repository.tudelft.nl/islandora/object/uuid%3A2244da38-a331-

4bc8-998f-811fbe1f6a8f 

Coffay, M., Tveterås, R., Bocken, N., & Bogers, M. L. A. M. (2024). Sustainable business 

model innovation, dynamic capabilities, and organizational design: Insights 

from Norwegian aquaculture. Business Strategy and the Environment, 33(6), 

5386–5404. https://doi.org/10.1002/bse.3762 

Conner, M., & Norman, P. (2022). Understanding the intention-behavior gap: The role of 



240 

 
intention strength. Frontiers in Psychology, 13. 

https://doi.org/10.3389/fpsyg.2022.923464 

Cook, E., Silva de Souza Lima Cano, N., & Velis, C. A. (2024). Informal recycling sector 

contribution to plastic pollution mitigation: A systematic scoping review and 

quantitative analysis of prevalence and productivity. Resources, Conservation 

and Recycling, 206, 107588. https://doi.org/10.1016/j.resconrec.2024.107588 

Cooperative Housing International. (2024). Housing Cooperatives Worldwide. 

https://www.housinginternational.coop/ 

Costanza, F. (2023). When the business is circular and social: A dynamic grounded 

analysis in the clothing recycle. Journal of Cleaner Production, 382, 135216. 

https://doi.org/10.1016/j.jclepro.2022.135216 

Creswell, J. W., & Poth, C. N. (2016). Qualitative Inquiry and Research Design: Choosing 

Among Five Approaches. SAGE Publications. 

Crucke, S., & Bockaert, H. (2022). Exploring the attractiveness of social enterprises to 

job seekers: The role of perceived value fit and prestige. Annals of Public and 

Cooperative Economics, 1–24. https://doi.org/10.1111/apce.12393 

Crucke, S., & Decramer, A. (2016). The development of a measurement instrument for 

the organizational performance of social enterprises. Sustainability, 8(2), 161. 

Crucke, S., & Knockaert, M. (2016). When Stakeholder Representation Leads to 

Faultlines. A Study of Board Service Performance in Social Enterprises. Journal 

of Management Studies, 53(5), 768–793. https://doi.org/10.1111/joms.12197 

Cuomo, F., Lambiase, N., & Castagna, A. (2021). Living lab on sharing and circular 

economy: The case of Turin. Health Informatics Journal, 27(1), 

1460458220987278. https://doi.org/10.1177/1460458220987278 

Cuomo, F., Ravazzi, S., Savini, F., & Bertolini, L. (2020). Transformative Urban Living 

Labs: Towards a Circular Economy in Amsterdam and Turin. Sustainability, 

12(18), Article 18. https://doi.org/10.3390/su12187651 

Czischke, D., Ruiz-Tagle ,Javier, Valenzuela ,Felipe, Carroza-Athens ,Nelson, & and 

Cortés-Urra, V. (2025). Housing cooperatives in Chile: The struggle to re-

emerge in a neoliberal context of growing self-management. Housing Studies, 

0(0), 1–23. https://doi.org/10.1080/02673037.2025.2459145 D’Adamo, I., Favari, D., Gastaldi, M., & Kirchherr, J. (2024). Towards circular economy 
indicators: Evidence from the European Union. Waste Management & Research. 

https://doi.org/10.1177/0734242X241237171 D’Adamo, I., Ferella, F., Gastaldi, M., Ippolito, N. M., & Rosa, P. (2023). Circular solar: 
Evaluating the profitability of a photovoltaic panel recycling plant. Waste 

Management & Research, 41(6), 1144–1154. 

https://doi.org/10.1177/0734242X221149327 D’Adamo, I., Gastaldi, M., Koh, S. C. L., & Vigiano, A. (2024). Lighting the future of 
sustainable cities with energy communities: An economic analysis for incentive 

policy. Cities, 147, 104828. https://doi.org/10.1016/j.cities.2024.104828 

Davoudi, S., & Brooks, E. (2014). When Does Unequal become Unfair? Judging Claims of 

Environmental Injustice. Environment and Planning A: Economy and Space, 



241 

 

 

46(11), 2686–2702. https://doi.org/10.1068/a130346p 

de Bell, L., Bakker, L., & van Orden, C. (2023, June 20). Scaling social impact. Maastricht 

University Press. New Business Models Conference Proceedings 2023. 

https://doi.org/10.26481/mup.2302.05 

De Cuyper, P., Jacobs, L., & Gijselinckx, C. (2015). More Than Work Integration Strategy 

for the Delimitation of a Population of Social Economy Actors for a Monitor of 

the Social Economy in Flanders. Annals of Public and Cooperative Economics, 

86(2), 267–290. https://doi.org/10.1111/apce.12081 

de Feijter, F. J. (2023). Trust in circular design: Active stakeholder participation in 

Chinese and Dutch housing retrofit projects. Building Research & Information, 

51(1), 105–118. https://doi.org/10.1080/09613218.2022.2121905 

De Mey, R., Breda, J., & Van Landeghem, C. (2008). Organisatie en ontwikkeling van de  

sociale economie. Onderzoeksdeel 1: Ontstaan, geschiedenis en dynamiek van de  

sociale economie. Steunpunt Werk en Sociale Economie. 

De Norre, J., & Cabus, S. (2020). A human rights perspective on integration of disabled 

persons in the competitive labour market. Evidence from the legislative 

frameworks of Poland, Bulgaria, Sweden and Belgium. Leuven. 

https://lirias.kuleuven.be/retrieve/579298 

de Reuver, M., van der Lei, T., & Lukszo, Z. (2016). How should grid operators govern 

smart grid innovation projects? An embedded case study approach. Energy 

Policy, 97, 628–635. https://doi.org/10.1016/j.enpol.2016.07.011 

De Smedt, L., Chomé, F., & Nicaise, I. (2021). Buurten zonder langdurige werkloosheid: 

Ex-ante sociale kosten-baten analyse. HIVA. 

https://lirias.kuleuven.be/3655572 

de Wildt, T. E., Chappin, E. J. L., van de Kaa, G., Herder, P. M., & van de Poel, I. R. (2019). 

Conflicting values in the smart electricity grid a comprehensive overview. 

Renewable and Sustainable Energy Reviews, 111, 184–196. 

https://doi.org/10.1016/j.rser.2019.05.005 

Defourny, J., & Nyssens, M. (2017). Fundamentals for an International Typology of Social 

Enterprise Models. VOLUNTAS: International Journal of Voluntary and Nonprofit 

Organizations, 28(6), 2469–2497. https://doi.org/10.1007/s11266-017-9884-

7 

Defourny, J., & Nyssens, M. (Eds). (2021a). Social Enterprise in Central and Eastern 

Europe: Theory, Models and Practice. Taylor & Francis. 

https://doi.org/10.4324/9780429324529 

Defourny, J., & Nyssens, M. (Eds). (2021b). Social Enterprise in Western Europe: Theory, 

Models and Practice. Taylor & Francis. 

https://doi.org/10.4324/9780429055140 

Delanoeije, J., & Bachus, K. (2020). Reuse: The understudied circular economy strategy. 

Reuse. The Understudied Circular Economy Strategy. 

https://lirias.kuleuven.be/3243390 

Delanoeije, J., & Bachus, K. (2021). Reuse. The understudied circular economy strategy 

(No. 13; p. 82). CE Center. 



242 

 
https://circulareconomy.europa.eu/platform/en/measuring-circular-

economy/reuse-understudied-circular-economy-strategy 

Delanoeije, J., & Bachus, K. (2022). Measuring circular reuse magnitude and replacement 

rate: A new method. Resources, Conservation and Recycling, 184, 106414. 

https://doi.org/10.1016/j.resconrec.2022.106414 

Deman, R., & Tchinda, C. (2021). Het KMO-Rapport 2021. De financieel-economische 

gezondheid van de Vlaamse, Brusselse en Waalse KMO in beeld. UNIZO vzw, 

Graydon Belgium nv, UCM. 

Deng, R., Chang, N., Lunardi, M. M., Dias, P., Bilbao, J., Ji, J., & Chong, C. M. (2021). 

Remanufacturing end-of-life silicon photovoltaics: Feasibility and viability 

analysis. Progress in Photovoltaics: Research and Applications, 29(7), 760–774. 

https://doi.org/10.1002/pip.3376 

Dept. WSE. (2021a). Circulair Werk(t): 12 hubs voor circulair en sociaal 

ondernemerschap | Sociale Economie. 

https://www.socialeeconomie.be/nieuws/circulair-werkt-12-hubs-voor-

circulair-en-sociaal-ondernemerschap 

Dept. WSE. (2021b). De Vlaamse sociale economie. Jaarrapport. 

Dept. WSE. (2021c). Het Vlaams doelgroepenbeleid. Jaarrapport 2020. 

Dept. WSE. (2022). Ondernemingsplan en jaarrapportering. 

https://www.vlaanderen.be/publicaties/ondernemingsplan-en-

jaarrapportering-departement-werk-en-sociale-economie-wse 

Dept. WSE. (2024). Dashboard sociale economie. 

https://www.socialeeconomie.be/nl/dashboard-sociale-economie 

Deutz, P., Jonas, A. E. G., Newsholme, A., Pusz, M., Rogers, H. A., Affolderbach, J., 

Baumgartner, R. J., & Ramos, T. B. (2024). The role of place in the development 

of a circular economy: A critical analysis of potential for social redistribution in 

Hull, UK. Cambridge Journal of Regions, Economy and Society, 17(3), 551–564. 

https://doi.org/10.1093/cjres/rsae002 

Dewick, P., de Mello, A. M., Sarkis, J., & Donkor, F. K. (2022). The puzzle of the informal 

economy and the circular economy. Resources, Conservation and Recycling, 187, 

106602. https://doi.org/10.1016/j.resconrec.2022.106602 

Dezi, L., Hysa, X., Calabrese, M., & Mercuri, F. (2022). Open Total Quality Management in 

the Circular Economy age: A social enterprise perspective through the case of 

Patagonia. Total Quality Management & Business Excellence, 1–15. 

https://doi.org/10.1080/14783363.2022.2051698 

Doherty, B., Haugh, H., & Lyon, F. (2014). Social Enterprises as Hybrid Organizations: A 

Review and Research Agenda. International Journal of Management Reviews, 

16(4), 417–436. 

Dong, Y., Miraglia, S., Manzo, S., Georgiadis, S., Sørup, H. J. D., Boriani, E., Hald, T., Thöns, 

S., & Hauschild, M. Z. (2018). Environmental sustainable decision making– The 

need and obstacles for integration of LCA into decision analysis. Environmental 

Science & Policy, 87, 33–44. https://doi.org/10.1016/j.envsci.2018.05.018 

Dubois, M., & Christis, M. (2014). Een verkennende analyse van het economisch belang 



243 

 

 

van afvalbeheer, recyclage en de circulaire economie voor Vlaanderen. 

https://lirias.kuleuven.be/1771131 

Dumont, M., Rayp, G., & Willemé, P. (2012). The bargaining position of low-skilled and 

high-skilled workers in a globalising world. Labour Economics, 19(3), 312–319. 

https://doi.org/10.1016/j.labeco.2012.02.005 

Ebrahim, A. (2005). Accountability Myopia: Losing Sight of Organizational Learning. 

Nonprofit and Voluntary Sector Quarterly, 34(1), 56–87. 

https://doi.org/10.1177/0899764004269430 

Ebrahim, A., Battilana, J., & Mair, J. (2014). The governance of social enterprises: Mission 

drift and accountability challenges in hybrid organizations. Research in 

Organizational Behavior, 34, 81–100. 

https://doi.org/10.1016/j.riob.2014.09.001 

EC. (2015). Communication from the Commission to the European Parliament, the 

Council, the European Economic and Social Committee and the Committee of the 

Regions—Closing the loop—An EU action plan for the circular economy. 

https://ec.europa.eu/transparency/regdoc/rep/1/2015/EN/1-2015-614-EN-

F1-1.PDF 

EC. (2021a, July 14). The European Green Deal. https://commission.europa.eu/strategy-

and-policy/priorities-2019-2024/european-green-deal_en 

EC. (2023). Communication from the Commission to the European Parliament and the 

Council—2023 Strategic Foresight Report Sustainability and people’s wellbeing 
at the heart of Europe’s Open Strategic Autonomy. https://eur-

lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52023DC0376 

EC. (2025a). A Competitiveness Compass for the EU. European Commission. 

https://european-research-area.ec.europa.eu/documents/competitiveness-

compass-eu 

EC. (2025b). The Clean Industrial Deal. https://commission.europa.eu/topics/eu-

competitiveness/clean-industrial-deal_en 

EC, E. C. (2021b). The European Pillar of Social Rights Action Plan. EC, European 

Commission. https://eur-lex.europa.eu/legal-

content/EN/TXT/?uri=COM%3A2021%3A102%3AFIN&qid=161492835829

8 

ECESP. (2023, April 25). Leadership Groups. European Circular Economy Stakeholder 

Platform. https://circulareconomy.europa.eu/platform/en/leadership-groups 

EEA. (2024a). Accelerating the circular economy in Europe: State and outlook 2024. 

Publications Office of the European Union. 

https://data.europa.eu/doi/10.2800/055236 

EEA. (2024b). Delivering justice in sustainability transitions (Briefing No. 26/2023). EEA. 

https://www.eea.europa.eu/publications/delivering-justice-in-sustainability-

transitions/delivering-justice-in-sustainability-transitions 

EEA. (2024c). Just sustainability transitions—From concept to practice. 

https://www.eea.europa.eu/en/analysis/publications/just-sustainability-

transitions 



244 

 
Eiselein, P., & Langenus, M. (2025). Towards a just circular transition: Fostering 

principles and stakeholder roles in sustainable partnerships. Journal of Cleaner 

Production, 486, 144450. https://doi.org/10.1016/j.jclepro.2024.144450 

El Chaarani, H., & Raimi, L. (2021). Determinant factors of successful social 

entrepreneurship in the emerging circular economy of Lebanon: Exploring the 

moderating role of NGOs. Journal of Entrepreneurship in Emerging Economies, 

14(5), 874–901. https://doi.org/10.1108/JEEE-08-2021-0323 

Ellen MacArthur Foundation. (2013). Towards the Circular Economy—Economic and 

business rationale for an accelerated transition. 

https://www.ellenmacarthurfoundation.org/assets/downloads/publications

/Ellen-MacArthur-Foundation-Towards-the-Circular-Economy-vol.1.pdf 

Elliott, M., Elliott, L., & Sluis, E. V. der. (2018). A Predictive Analytics Understanding of 

Cooperative Membership Heterogeneity and Sustainability. Sustainability, 

10(6), Article 6. https://doi.org/10.3390/su10062048 

Elster, J. (1989). From Here to There; or, If Cooperative Ownership Is So Desirable, Why 

are There So Few Cooperatives? Social Philosophy and Policy, 6(2), 93–111. 

https://doi.org/10.1017/S0265052500000650 

Encarnación, D. J., Metheney, E. A., Thuvander, L., Kalmykova, Y., & Rosado, L. (2024). 

Revealing patterns in household product consumption and sharing: An 

approach to support urban governance towards a sustainable sharing 

economy. Sustainable Production and Consumption, 45, 244–264. 

https://doi.org/10.1016/j.spc.2024.01.009 

Engels, F., & Münch, A. V. (2015). The micro smart grid as a materialised imaginary 

within the German energy transition. Energy Research & Social Science, Special 

Issue on Smart Grids and the Social Sciences, 9, 35–42. 

https://doi.org/10.1016/j.erss.2015.08.024 

Engez, A., Leminen, S., & Aarikka-Stenroos, L. (2021). Urban Living Lab as a Circular 

Economy Ecosystem: Advancing Environmental Sustainability through 

Economic Value, Material, and Knowledge Flows. Sustainability, 13(5), Article 

5. https://doi.org/10.3390/su13052811 

ETC CE. (2025a). A Just Transition to Circular Economy—Exploring current and potential 

social implications exemplary for the value chains batteries, plastics, and textiles 

(ETC CE Report 8/2025) (ETC CE Report 8/2025). European Topic Centre on 

Circular Economy and resource use. 

https://doi.org/10.5281/ZENODO.15494624 

ETC CE. (2025b). Circular economy country profile 2024—Belgium. 

European Commission. (2006). European SmartGrids Technology Platform. 

European Commission. (2020a). A new Circular Economy Action Plan For a cleaner and 

more competitive Europe COM/2020/98 final. https://eur-lex.europa.eu/legal-

content/EN/TXT/?qid=1583933814386&uri=COM:2020:98:FIN 

European Commission. (2020b). Circular economy action plan. 

https://environment.ec.europa.eu/strategy/circular-economy-action-plan_en 

European Commission. (2020c). Social enterprises and their ecosystems in Europe. 



245 

 

 

Comparative synthesis report. 

European Commission. (2020d, November 3). A new Circular Economy Action Plan For 

a cleaner and more competitive Europe. COM(2020) 98 final. https://eur-

lex.europa.eu/resource.html?uri=cellar:9903b325-6388-11ea-b735-

01aa75ed71a1.0017.02/DOC_1&format=PDF 

European Commission. (2021). Social Economy Action Plan. 

https://ec.europa.eu/social/main.jsp?catId=1537&langId=en 

European Commission. (2022). Directive (EU) 2022/2464 of the European Parliament 

and of the Council of 14 December 2022 amending Regulation (EU) No 537/2014, 

Directive 2004/109/EC, Directive 2006/43/EC and Directive 2013/34/EU, as 

regards corporate sustainability reporting (Text with EEA relevance). 

European Commission. (2023). Study on the critical raw materials for the EU 2023: Final 

report. Publications Office. https://data.europa.eu/doi/10.2873/725585 

European Commission, DG Environment. (2018). Impacts of circular economy policies on 

the labour market. Publications Office. 

https://data.europa.eu/doi/10.2779/574719 

Eurostat. (2023). Main national accounts tax aggregates. 

https://ec.europa.eu/eurostat/databrowser/view/gov_10a_taxag/default/ta

ble?lang=en 

Eurostat. (2025). Circular Economy Monitoring Framework. 

https://ec.europa.eu/eurostat/web/circular-economy/monitoring-

framework 

Evers, A., & Laville, J.-L. (2004). The Third Sector in Europe. Edward Elgar Publishing. Fachbach, I., Lechner, G., & Reimann, M. (2022). Drivers of the consumers’ intention to 
use repair services, repair networks and to self-repair. Journal of Cleaner 

Production, 346, 130969. https://doi.org/10.1016/j.jclepro.2022.130969 

Fehr, E., & Fischbacher, U. (2003). The nature of human altruism. Nature, 425(6960), 

785–791. https://doi.org/10.1038/nature02043 

Feldman, G., & Albarracín, D. (2017). Norm theory and the action-effect: The role of 

social norms in regret following action and inaction. Journal of Experimental 

Social Psychology, 69, 111–120. https://doi.org/10.1016/j.jesp.2016.07.009 

Fernandez-Guadaño, J., Lopez-Millan, M., & Sarria-Pedroza, J. (2020). Cooperative 

Entrepreneurship Model for Sustainable Development. Sustainability, 12(13), 

Article 13. https://doi.org/10.3390/su12135462 

Ferreri, M., & Vidal, L. (2022). Public-cooperative policy mechanisms for housing 

commons. International Journal of Housing Policy, 22(2), 149–173. 

https://doi.org/10.1080/19491247.2021.1877888 

Fici, A. (2013). Cooperative Identity and the Law. European Business Law Review, 24(1). 

https://kluwerlawonline.com/api/Product/CitationPDFURL?file=Journals\E

ULR\EULR2013002.pdf 

Fischer, B., Gutsche, G., & Wetzel, H. (2021). Who wants to get involved? Determining 

citizen willingness to participate in German renewable energy cooperatives. 

Energy Research & Social Science, 76, 102013. 



246 

 
https://doi.org/10.1016/j.erss.2021.102013 

Flanders Investment and Trade. (2022). Flanders startup database | Startups & scaleups. 

https://flanders.dealroom.co/companies.startups/f/all_regions/anyof_Flande

rs/data_type/anyof_Verified/launch_year_min/anyof_2017 

Fleiß, E., Hatzl, S., Seebauer, S., & Posch, A. (2017). Money, not morale: The impact of 

desires and beliefs on private investment in photovoltaic citizen participation 

initiatives. Journal of Cleaner Production, 141, 920–927. 

https://doi.org/10.1016/j.jclepro.2016.09.123 

Flemish Government. (2024). Solar PV in Flanders. 

Https://Apps.Energiesparen.Be/Energiekaart/Vlaanderen/Zonnepanelen. 

Foster, G. (2020). Circular economy strategies for adaptive reuse of cultural heritage 

buildings to reduce environmental impacts. Resources, Conservation and 

Recycling, 152, 104507. https://doi.org/10.1016/j.resconrec.2019.104507 

Foster, G., & Kreinin, H. (2020). A review of environmental impact indicators of cultural 

heritage buildings: A circular economy perspective. Environmental Research 

Letters, 15(4), 043003. https://doi.org/10.1088/1748-9326/ab751e 

Foster, G., & Saleh, R. (2021). The Circular City and Adaptive Reuse of Cultural Heritage 

Index: Measuring the investment opportunity in Europe. Resources, 

Conservation and Recycling, 175, 105880. 

https://doi.org/10.1016/j.resconrec.2021.105880 

França, R., Nylén, E.-J., Jokinen, A., & Jokinen, P. (2022). Filling the social gap in the 

circular economy: How can the solidarity economy contribute to urban 

circularity? In Social and Cultural Aspects of the Circular Economy. Routledge. 

Francis, J. J., Johnston, M., Robertson, C., Glidewell, L., Entwistle, V., Eccles, M. P., & 

Grimshaw, J. M. (2010). What is an adequate sample size? Operationalising data 

saturation for theory-based interview studies. Psychology & Health, 25(10), 

1229–1245. https://doi.org/10.1080/08870440903194015 

Franco, M. A., & Groesser, S. N. (2021). A Systematic Literature Review of the Solar 

Photovoltaic Value Chain for a Circular Economy. Sustainability, 13(17), Article 

17. https://doi.org/10.3390/su13179615 

Fraser, N. (2009). Scales of justice: Reimagining political space in a globalizing world: Vol 

31. Columbia University Press. 

Freire-González, J., Martinez-Sanchez, V., & Puig-Ventosa, I. (2022). Tools for a circular 

economy: Assessing waste taxation in a CGE multi-pollutant framework. Waste 

Management, 139, 50–59. https://doi.org/10.1016/j.wasman.2021.12.016 

Friant, M. C., Vermeulen, W. J. V., & Salomone, R. (2020). A typology of circular economy 

discourses: Navigating the diverse visions of a contested paradigm. Resources, 

Conservation and Recycling, 161, 104917. 

https://doi.org/10.1016/j.resconrec.2020.104917 

Gaiger, L. I., Nyssens, M., & Wanderley, F. (Eds). (2019). Social Enterprise in Latin 

America: Theory, Models and Practice. Taylor & Francis. 

https://doi.org/10.4324/9780429055164 

Galarza-María, J., Díaz de Junguitu, A., & Labaien, I. (2024). Social dimension of the 



247 

 

 

circular economy: Impact categories through fuzzy Delphi method. Sustainable 

Development, 32(5), 4726–4737. https://doi.org/10.1002/sd.2933 

Galle, W., Debacker, W., De Weerdt, Y., Poppe, J., & De Temmerman, N. (2021). Can 

Circularity Make Housing Affordable Again? Preliminary Lessons About a 

Construction Experiment in Flanders Taking a Systems Perspective. In J. 

Littlewood, R. J. Howlett, & L. C. Jain (Eds), Sustainability in Energy and Buildings 

2020 (pp. 151–160). Springer. https://doi.org/10.1007/978-981-15-8783-

2_12 

Galletta, A. (2013). Mastering the Semi-Structured Interview and Beyond: From Research 

Design to Analysis and Publication. NYU Press. 

Gallop, D., Willy, C., & Bischoff, J. (2016). How to catch a black swan: Measuring the 

benefits of the premortem technique for risk identification. Journal of 

Enterprise Transformation, 6(2), 87–106. 

https://doi.org/10.1080/19488289.2016.1240118 

Garrido, S., & Nunes, C. S. (2023). Implementation of an Ethical Circular Hub: Framework 

Proposal. European Journal of Sustainable Development, 12(4), Article 4. 

https://doi.org/10.14207/ejsd.2023.v12n4p109 

Gatto, A., Mattera, R., & Panarello, D. (2024). For whom the bell tolls. A spatial analysis 

of the renewable energy transition determinants in Europe in light of the 

Russia-Ukraine war. Journal of Environmental Management, 352, 119833. 

https://doi.org/10.1016/j.jenvman.2023.119833 

Gautam, A., Shankar, R., & Vrat, P. (2021). End-of-life solar photovoltaic e-waste 

assessment in India: A step towards a circular economy. Sustainable Production 

and Consumption, 26, 65–77. https://doi.org/10.1016/j.spc.2020.09.011 

Geelen, D., Reinders, A., & Keyson, D. (2013). Empowering the end-user in smart grids: 

Recommendations for the design of products and services. Energy Policy, 61, 

151–161. https://doi.org/10.1016/j.enpol.2013.05.107 

Geerken, T., Schmidt, J., Boonen, K., Christis, M., & Merciai, S. (2019). Assessment of the 

potential of a circular economy in open economies – Case of Belgium. Journal of 

Cleaner Production, 227, 683–699. 

https://doi.org/10.1016/j.jclepro.2019.04.120 

Gehman, J., Glaser, V. L., Eisenhardt, K. M., Gioia, D., Langley, A., & Corley, K. G. (2018). 

Finding Theory–Method Fit: A Comparison of Three Qualitative Approaches to 

Theory Building. Journal of Management Inquiry, 27(3), 284–300. 

https://doi.org/10.1177/1056492617706029 

Geissdoerfer, M., Santa-Maria, T., Kirchherr, J., & Pelzeter, C. (2023). Drivers and barriers 

for circular business model innovation. Business Strategy and the Environment, 

32(6), 3814–3832. https://doi.org/10.1002/bse.3339 

Geissdoerfer, M., Savaget, P., Bocken, N. M. P., & Hultink, E. J. (2017a). The Circular 

Economy – A new sustainability paradigm? Journal of Cleaner Production, 143, 

757–768. https://doi.org/10.1016/j.jclepro.2016.12.048 

Geissdoerfer, M., Savaget, P., Bocken, N. M. P., & Hultink, E. J. (2017b). The circular 

economy—A new sustainability paradigm? Journal of Cleaner Production, 143, 



248 

 
757–768. https://doi.org/https://doi.org/10.1016/j.jclepro.2016.12.048 

Geissdoerfer, M., Vladimirova, D., & Evans, S. (2018). Sustainable business model 
innovation: A review. Journal of Cleaner Production, 198, 401–416. 
https://doi.org/10.1016/j.jclepro.2018.06.240 

Geissmar, J., Niemand, T., & Kraus, S. (2023). Surprisingly unsustainable: How and when 
hindsight biases shape consumer evaluations of unsustainable and sustainable 
products. Business Strategy and the Environment, 32(8), 5969–5991. 
https://doi.org/10.1002/bse.3468 

Ghafoor, S., Hosseini, M. R., Kocaturk, T., Weiss, M., & Barnett, M. (2023). The product-

service system approach for housing in a circular economy: An integrative 
literature review. Journal of Cleaner Production, 403, 136845. 
https://doi.org/10.1016/j.jclepro.2023.136845 

Ghafoor, S., Kocaturk, T., Hosseini, M. R., Weiss, M., & Barnett, M. (2024). How to deploy 
the PSS towards a circular economy in housing? A multiple-case study. Journal 

of Cleaner Production, 477, 143821. 
https://doi.org/10.1016/j.jclepro.2024.143821 

Ghisellini, P., & Ulgiati, S. (2020). Circular economy transition in Italy. Achievements, 
perspectives and constraints. Journal of Cleaner Production, 243, 118360. 
https://doi.org/10.1016/j.jclepro.2019.118360 

Giannakas, K., Fulton, M., & Sesmero, J. (2016). Horizon and Free-Rider Problems in 
Cooperative Organizations. Journal of Agricultural and Resource Economics, 
41(3), 372–392. 

Gilcrease, W., DiCosmo, V., & Padovan, D. (2022). Trends of rural electric cooperatives 
in the United States from 1990 to 2019: An empirical analysis. Renewable and 

Sustainable Energy Reviews, 166, 112641. 
https://doi.org/10.1016/j.rser.2022.112641 

Gintis, H. (2005). Moral Sentiments and Material Interests: The Foundations of 

Cooperation in Economic Life. MIT Press. 
Girard, L. F., & Gravagnuolo, A. (2017). CIRCULAR ECONOMY AND CULTURAL 

HERITAGE/LANDSCAPE REGENERATION. CIRCULAR BUSINESS, FINANCING 
AND GOVERNANCE MODELS FOR A COMPETITIVE EUROPE. BDC. Bollettino Del 

Centro Calza Bini, 17(1), Article 1. https://doi.org/10.6092/2284-4732/5472 
Glaeser, E. L., & Shleifer, A. (2001). Not-for-profit entrepreneurs. Journal of Public 

Economics, 81(1), 99–115. https://doi.org/10.1016/S0047-2727(00)00130-4 
Gomes, L. A. de V., Faria, A. M. de, Braz, A. C., Mello, A. M. de, Borini, F. M., & Ometto, A. R. 

(2023). Circular ecosystem management: Orchestrating ecosystem value 
proposition and configuration. International Journal of Production Economics, 
256, 108725. https://doi.org/10.1016/j.ijpe.2022.108725 

Goodwin Brown, E., Schröder, A., Bachus, K., & Bozkurt, Ö. (2020). The social economy: 

A means for inclusive & decent work in the circular economy? (pp. 1–19). Circular 
Jobs Initiative. https://lirias.kuleuven.be/3349212 

Gorissen, L., Vrancken, K., & Manshoven, S. (2016). Transition Thinking and Business 
Model Innovation–Towards a Transformative Business Model and New Role for 



249 

 

 

the Reuse Centers of Limburg, Belgium. Sustainability, 8(2), 112. 

https://doi.org/10.3390/su8020112 

Government of Flanders. (2020a). Circulaire Economie in beleidsdomein EWI: 

Samenwerken om van Vlaanderen een topregio in de circulaire economie te 

maken. 

Government of Flanders. (2020b). Flemish Resilience. Government of Flanders Recovery 

Plan. 

Government of Flanders. (2021). Vlaamse Strategie Duurzame Ontwikkeling 4. 

Grafström, J., & Aasma, S. (2021). Breaking circular economy barriers. Journal of Cleaner 

Production, 292, 126002. https://doi.org/10.1016/j.jclepro.2021.126002 

Grandinetti, R. (2017). Exploring the dark side of cooperative buyer-seller relationships. 

Journal of Business & Industrial Marketing, 32(2), 326–336. 

https://doi.org/10.1108/JBIM-04-2016-0066 

Greve, H. R. (2008). A Behavioral Theory of Firm Growth: Sequential Attention to Size 

and Performance Goals. Academy of Management Journal, 51(3), 476–494. 

https://doi.org/10.5465/amj.2008.32625975 Grimley, M., & Chan, G. (2023). “Cooperative is an oxymoron!”: A polycentric energy 
transition perspective on distributed energy deployment in the Upper 

Midwestern United States. Energy Policy, 172, 113328. 

https://doi.org/10.1016/j.enpol.2022.113328 

Groeneveld, H. (2020). Reconciling different truths about isomorphic pressure and 

distinctive behavior at European cooperative banks: Back to the future with Raiffeisen’s principles. Annals of Public and Cooperative Economics, 91(3), 359–
386. https://doi.org/10.1111/apce.12280 

Grossman, S. J., & Hart, O. D. (1986). The Costs and Benefits of Ownership: A Theory of 

Vertical and Lateral Integration. Journal of Political Economy, 94(4), 691–719. Gui, B. (1991). The Economic Rationale for the “Third Sector”. Annals of Public and 

Cooperative Economics, 62(4), 551–572. https://doi.org/10.1111/j.1467-

8292.1991.tb01367.x 

Hair, J. F., Black, W. C., Babin, B. J., Anderson, R. E., & Tatham, R. L. (2006). Multivariate 

Data Analysis (Subsequent edition). Pearson College Div. 

Halberstadt, J., Niemand, T., Kraus, S., Rexhepi, G., Jones, P., & Kailer, N. (2021). Social 

entrepreneurship orientation: Drivers of success for start-ups and established 

industrial firms. Industrial Marketing Management, 94, 137–149. 

https://doi.org/10.1016/j.indmarman.2020.06.012 

Hale, J., & Carolan, M. (2018). Cooperative or Uncooperative Cooperatives? Digging into 

the Process of Cooperation in Food and Agriculture Cooperatives. Journal of 

Agriculture, Food Systems, and Community Development, 8(1), Article 1. 

https://doi.org/10.5304/jafscd.2018.081.011 

Hall, P. A., & Soskice, D. (2001). Varieties of capitalism: The institutional foundations of 

comparative advantage. Oxford University Press. 

https://www.google.com/books?hl=en&lr=&id=EU02HzYJeFsC&oi=fnd&pg=P

P12&dq=Varieties+of+Capitalism:+The+Institutional+Foundations+of+Compa



250 

 
rative+Advantage&ots=-gCScPkZVc&sig=BBN0HnmT4P7K25BTvCff4qa_x4M 

Hamwi, M., & Lizarralde, I. (2017). A Review of Business Models towards Service-

Oriented Electricity Systems. Procedia CIRP, 9th CIRP IPSS Conference: Circular 

Perspectives on PSS, 64, 109–114. 

https://doi.org/10.1016/j.procir.2017.03.032 

Han, J., Heshmati, A., & Rashidghalam, M. (2020). Circular Economy Business Models 

with a Focus on Servitization. Sustainability, 12(21), Article 21. 

https://doi.org/10.3390/su12218799 

Hannan, M. T., & Freeman, J. (1977). The Population Ecology of Organizations. American 

Journal of Sociology, 82(5), 929–964. 

Hansen, E. G., & Schmitt, J. C. (2021). Orchestrating cradle-to-cradle innovation across 

the value chain: Overcoming barriers through innovation communities, 

collaboration mechanisms, and intermediation. Journal of Industrial Ecology, 

25(3), 627–647. https://doi.org/10.1111/jiec.13081 

Hansmann, H. (1979). The role of nonprofit enterprise. Yale LJ, 89, 835. 

Hansmann, H. (1991). Condominium and Cooperative Housing: Transactional 

Efficiency, Tax Subsidies, and Tenure Choice. The Journal of Legal Studies, 20(1), 

25–71. https://doi.org/10.1086/467878 

Hansmann, H. (1999). Cooperative firms in theory and practice. LTA, 48(4), 387–403. 

Hansmann, H. (2000). The Ownership of Enterprise. Harvard University Press. 

Hansmann, H. (2021). Ownership and Organizational Forms: Nonprofit Firms. In The 

Nature of the Nonprofit Sector (4th edn). Routledge. 

Hansmann, H., & Kraakman, R. (2000). The Essential Role of Organizational Law. The 

Yale Law Journal, 110(3), 387–440. https://doi.org/10.2307/797521 

Hart, O., & Moore, J. (1990). Property Rights and the Nature of the Firm. Journal of 

Political Economy, 98(6), 1119–1158. 

Hekkert, M. (2024). Jobs lost and found in sustainability transitions. Nature 

Sustainability, 7(5), 512–513. https://doi.org/10.1038/s41893-024-01355-1 Heldeweg, M. A., & Saintier, S. (2020). Renewable energy communities as ‘socio-legal institutions’: A normative frame for energy decentralization? Renewable and 

Sustainable Energy Reviews, 119, 109518. 

https://doi.org/10.1016/j.rser.2019.109518 

Helmig, B., Jegers, M., & Lapsley, I. (2004). Challenges in Managing Nonprofit 

Organizations: A Research Overview. Voluntas: International Journal of 

Voluntary and Nonprofit Organizations, 15(2), 101–116. 

https://doi.org/10.1023/B:VOLU.0000033176.34018.75 

Henrich, J., Boyd, R., Bowles, S., Camerer, C., Fehr, E., Gintis, H., & McElreath, R. (2001). 

In Search of Homo Economicus: Behavioral Experiments in 15 Small-Scale 

Societies. American Economic Review, 91(2), 73–78. 

https://doi.org/10.1257/aer.91.2.73 

Henry, M., Bauwens, T., Hekkert, M., & Kirchherr, J. (2020). A typology of circular start-

ups: Analysis of 128 circular business models. Journal of Cleaner Production, 

245, 118528. https://doi.org/10.1016/j.jclepro.2019.118528 



251 

 

 

Heras-Saizarbitoria, I., Sáez, L., Allur, E., & Morandeira, J. (2018). The emergence of 

renewable energy cooperatives in Spain: A review. Renewable and Sustainable 

Energy Reviews, 94, 1036–1043. https://doi.org/10.1016/j.rser.2018.06.049 

Herbes, C., Brummer, V., Rognli, J., Blazejewski, S., & Gericke, N. (2017). Responding to 

policy change: New business models for renewable energy cooperatives – Barriers perceived by cooperatives’ members. Energy Policy, 109, 82–95. 

https://doi.org/10.1016/j.enpol.2017.06.051 

Herbst, P., & Prüfer, J. (2016). Firms, Nonprofits, and Cooperatives: A Theory of 

Organizational Choice. Annals of Public and Cooperative Economics, 87(3), 315–
343. https://doi.org/10.1111/apce.12130 

Hetemi, E., Jerbrant, A., & Mere, J. O. (2020). Exploring the emergence of lock-in in large-

scale projects: A process view. International Journal of Project Management, 

38(1), 47–63. https://doi.org/10.1016/j.ijproman.2019.10.001 

Hina, M., Chauhan, C., Kaur, P., Kraus, S., & Dhir, A. (2022). Drivers and barriers of 

circular economy business models: Where we are now, and where we are 

heading. Journal of Cleaner Production, 333, 130049. 

https://doi.org/10.1016/j.jclepro.2021.130049 

Ho, C.-H., Böhm, S., & Monciardini, D. (2022). The collaborative and contested interplay 

between business and civil society in circular economy transitions. Business 

Strategy and the Environment, 31(6), 2714–2727. 

https://doi.org/10.1002/bse.3001 

Holmes, H. (2018). New spaces, ordinary practices: Circulating and sharing within 

diverse economies of provisioning. Geoforum, 88, 138–147. 

https://doi.org/10.1016/j.geoforum.2017.11.022 

Holstenkamp, L., & Kahla, F. (2016). What are community energy companies trying to 

accomplish? An empirical investigation of investment motives in the German 

case. Energy Policy, 97, 112–122. https://doi.org/10.1016/j.enpol.2016.07.010 

Hotaling, C., Bird, S., & Heintzelman, M. D. (2021). Willingness to pay for microgrids to 

enhance community resilience. Energy Policy, 154, 112248. 

https://doi.org/10.1016/j.enpol.2021.112248 

Hu, X., Elshkaki, A., & Shen, L. (2024). The implications of circular economy strategies 

on the future energy transition technologies and their impacts: Solar PV as a 

case study. Energy, 313, 133972. 

https://doi.org/10.1016/j.energy.2024.133972 

Hur, E. (2020). Rebirth fashion: Secondhand clothing consumption values and perceived 

risks. Journal of Cleaner Production, 273, 122951. 

https://doi.org/10.1016/j.jclepro.2020.122951 

Huybrechts, B., Creupelandt, D., & Vansintjan, D. (2018). Networking Renewable Energy 

Cooperatives – the experience of the European Federation REScoop.eu. In L. 

Holstenkamp & J. Radtke (Eds), Handbuch Energiewende und Partizipation (pp. 

847–858). Springer Fachmedien. https://doi.org/10.1007/978-3-658-09416-

4_50 

Huybrechts, B., & Mertens, S. (2014). The Relevance of the Cooperative Model in the 



252 

 
Field of Renewable Energy. Annals of Public and Cooperative Economics, 85(2), 

193–212. https://doi.org/https://doi.org/10.1111/apce.12038 

ICA. (1995). International Cooperative Alliance Statement of the co-operative identity. 

ICA. (2012). Profiles of a Movement: Co-operative Housing Around the World. ICA 

Housing. 

IEA. (2023, October 24). World Energy Outlook 2023 – Analysis and key findings. IEA. 

https://www.iea.org/reports/world-energy-outlook-2023 

Ikiz Kaya, D., Pintossi, N., & Dane, G. (2021). An Empirical Analysis of Driving Factors 

and Policy Enablers of Heritage Adaptive Reuse within the Circular Economy 

Framework. Sustainability, 13(5), Article 5. 

https://doi.org/10.3390/su13052479 

Iliopoulos, C., & Valentinov, V. (2022). Cooperative governance under increasing 

member diversity: Towards a new theoretical framework. Scandinavian Journal 

of Management, 38(1), 101192. 

https://doi.org/10.1016/j.scaman.2021.101192 

ILO. (2002). Promotion of Cooperatives Recommendation. Recommendation 193. ILO. 

ILO. (2013, December 20). Providing clean energy and energy access through 

cooperatives [Publication]. http://www.ilo.org/global/topics/green-

jobs/publications/WCMS_233199/lang--en/index.htm 

ILO. (2022a). Decent work and the social and  solidarity economy. 

ILO. (2022b). Inclusion of persons with disabilities in the digital and green economy. ILO. 

IRENA. (2024). Circular economy. https://www.irena.org/Energy-

Transition/Policy/Circular-economy 

Jacobs, S., & Owen, D. (2023). Community Energy Exit. Duke Law Journal, 73, 250. 

Jaeger-Erben, M., Bocken, N., Haase, L. M., Jørgensen, M. S., Mosgaard, M. A., & Mugge, R. 

(2025). Circular Economy as a relational challenge—The importance of „Relate“, “resonate” and “Responsibilise” as guiding orientations for systemic 
circular transitions. Resources, Conservation and Recycling, 220, 108367. 

https://doi.org/10.1016/j.resconrec.2025.108367 

Jaeger-Erben, M., Jensen, C., Hofmann, F., & Zwiers, J. (2021). There is no sustainable 

circular economy without a circular society. Resources, Conservation and 

Recycling, 168, 105476. https://doi.org/10.1016/j.resconrec.2021.105476 

Jaffe, A. B., Newell, R. G., & Stavins, R. N. (2005). A tale of two market failures: Technology 

and environmental policy. Ecological Economics, Technological Change and the 

Environment, 54(2), 164–174. 

https://doi.org/10.1016/j.ecolecon.2004.12.027 

Jara, H. X., Gasior, K., & Makovec, M. (2020). Work Incentives at the Extensive and 

Intensive Margin in Europe: The Role of Taxes, Benefits and Population 

Characteristics. Social Indicators Research, 152(2), 705–778. 

https://doi.org/10.1007/s11205-020-02462-0 

Johnson, E. (2022). Closing competency gaps for circularity: Exploring partner dynamics 

for circular-oriented innovation. Sustainable Production and Consumption, 34, 

130–147. https://doi.org/10.1016/j.spc.2022.08.029 



253 

 

 

Kahneman, D., Knetsch, J. L., & Thaler, R. H. (1991). Anomalies: The Endowment Effect, 

Loss Aversion, and Status Quo Bias. Journal of Economic Perspectives, 5(1), 193–
206. https://doi.org/10.1257/jep.5.1.193 Kalkbrenner, B. J., & Roosen, J. (2016). Citizens’ willingness to participate in local 
renewable energy projects: The role of community and trust in Germany. 

Energy Research & Social Science, Energy Transitions in Europe: Emerging 

Challenges, Innovative Approaches, and Possible Solutions, 13, 60–70. 

https://doi.org/10.1016/j.erss.2015.12.006 Kanda, W. (2023). Systems and Ecosystems in the Circular Economy: What’s the 
Difference? Journal of Circular Economy, 1(3). 

https://doi.org/10.55845/RMDN3752 

Kastanaki, E., & Giannis, A. (2023). Dynamic estimation of end-of-life electric vehicle 

batteries in the EU-27 considering reuse, remanufacturing and recycling 

options. Journal of Cleaner Production, 393, 136349. 

https://doi.org/10.1016/j.jclepro.2023.136349 

Kay, A., Roy, M. J., & Donaldson, C. (2016). Re-imagining social enterprise. Social 

Enterprise Journal, 12(2), 217–234. https://doi.org/10.1108/SEJ-05-2016-

0018 

Kedir, F., Hall, D. M., Brantvall, S., Lessing, J., Hollberg, A., & Soman, R. K. (2023). Circular 

information flows in industrialized housing construction: The case of a multi-

family housing product platform in Sweden. Construction Innovation, 24(5), 

1354–1379. (world). https://doi.org/10.1108/CI-08-2022-0199 

Keena, N., Friedman, A., Parsaee, M., Mussio, M., Klein, A., Pomasonco-Alvis, M., & 

Pinheiro, P. (2025). Housing Passport knowledge graph: Promoting a circular 

economy in urban residential buildings. Sustainable Cities and Society, 119, 

106050. https://doi.org/10.1016/j.scs.2024.106050 

Khan, O., Daddi, T., & Iraldo, F. (2020). Microfoundations of dynamic capabilities: 

Insights from circular economy business cases. Business Strategy and the 

Environment, 29(3), 1479–1493. https://doi.org/10.1002/bse.2447 

Khatibi, M. (2023). A socio-spatial approach to the first legal hall dwelling setting in 

Switzerland: The case study of Hallenwohnen in Zurich. Journal of Housing and 

the Built Environment, 38(2), 979–998. https://doi.org/10.1007/s10901-022-

09980-y 

Kirchherr, J. (2021). Towards circular justice: A proposition. Resources, Conservation 

and Recycling, 173, 105712. https://doi.org/10.1016/j.resconrec.2021.105712 

Kirchherr, J., Piscicelli, L., Bour, R., Kostense-Smit, E., Muller, J., Huibrechtse-Truijens, A., 

& Hekkert, M. (2018). Barriers to the Circular Economy: Evidence From the 

European Union (EU). Ecological Economics, 150, 264–272. 

https://doi.org/10.1016/j.ecolecon.2018.04.028 

Kirchherr, J., Reike, D., & Hekkert, M. (2017). Conceptualizing the circular economy: An 

analysis of 114 definitions. Resources, Conservation and Recycling, 127, 221–
232. https://doi.org/10.1016/j.resconrec.2017.09.005 

Kishna, M., Rood, T., & Prins, A. (2019). Achtergrondrapport bij circulaire economie in 



254 

 
kaart. https://policycommons.net/artifacts/1820881/achtergrondrapport-

bij-circulaire-economie-in-kaart-achtergrondstudie/2559011/ 

Kjaer, L. L., Pigosso, D. C. A., Niero, M., Bech, N. M., & McAloone, T. C. (2019). 

Product/Service-Systems for a Circular Economy: The Route to Decoupling 

Economic Growth from Resource Consumption? Journal of Industrial Ecology, 

23(1), 22–35. https://doi.org/10.1111/jiec.12747 

Klagge, B., & Meister, T. (2018). Energy cooperatives in Germany – an example of 

successful alternative economies? Local Environment, 23(7), 697–716. 

https://doi.org/10.1080/13549839.2018.1436045 

Klofsten, M., Kanda, W., Bienkowska, D., Bocken, N., Mian, S., & Lamine, W. (2024). Start-

ups within entrepreneurial ecosystems: Transition towards a circular 

economy. International Small Business Journal, 42(4), 383–395. 

https://doi.org/10.1177/02662426241227520 

Kojonsaari, A.-R., & Palm, J. (2023). The development of social science research on smart 

grids: A semi-structured literature review. Energy, Sustainability and Society, 

13(1), 1. https://doi.org/10.1186/s13705-023-00381-9 Kolade, O., & Harpham, T. (2014). Impact of cooperative membership on farmers’ 
uptake of technological innovations in Southwest Nigeria. Development Studies 

Research, 1(1), 340–353. https://doi.org/10.1080/21665095.2014.978981 

Konietzko, J., Baldassarre, B., Bocken, N., & Ritala, P. (2024). Initiating a Minimum Viable 

Ecosystem for Circularity. In A. R. Ometto, J. Sarkis, & S. Evans (Eds), A Systemic 

Transition to Circular Economy: Business and Technology Perspectives (pp. 65–
83). Springer International Publishing. https://doi.org/10.1007/978-3-031-

55036-2_4 

Konietzko, J., Bocken, N., & Hultink, E. J. (2020). Circular ecosystem innovation: An initial 

set of principles. Journal of Cleaner Production, 253, 119942. 

https://doi.org/10.1016/j.jclepro.2019.119942 

Korhonen, J., Nuur, C., Feldmann, A., & Birkie, S. E. (2018). Circular economy as an 

essentially contested concept. Journal of Cleaner Production, 175, 544–552. 

https://doi.org/10.1016/j.jclepro.2017.12.111 

Korsunova, A., Heiskanen, E., & Vainio, A. (2023). Consumer decision-making on repair 

in a circular economy: A process model based on experiences among young 

adults and stakeholders in Finland. Journal of Cleaner Production, 405, 137052. 

https://doi.org/10.1016/j.jclepro.2023.137052 

Kumar, A. (2019). Beyond technical smartness: Rethinking the development and 

implementation of sociotechnical smart grids in India. Energy Research & Social 

Science, 49, 158–168. https://doi.org/10.1016/j.erss.2018.10.026 

Kurleto, M. (2019). Business Model as the Critical Success Factor of Social Enterprise in 

the Perspective of Transition from a Linear to a Circular Economy. 421–430. 

https://doi.org/10.5593/SWS.ISCSS.2019.2/S05.052 

Kuznetsova, E., Zio, E., & Farel, R. (2016). A methodological framework for Eco-

Industrial Park design and optimization. Journal of Cleaner Production, 126, 

308–324. https://doi.org/10.1016/j.jclepro.2016.03.025 



255 

 

 

Lafont, J., Saura, J. R., & Ribeiro-Soriano, D. (2023). The role of cooperatives in 

sustainable development goals: A discussion about the current resource curse. 

Resources Policy, 83, 103670. 

https://doi.org/10.1016/j.resourpol.2023.103670 

Lahcen, B., Brusselaers, J., Vrancken, K., Dams, Y., Da Silva Paes, C., Eyckmans, J., & 

Rousseau, S. (2020). Green Recovery Policies for the COVID-19 Crisis: 

Modelling the Impact on the Economy and Greenhouse Gas Emissions. 

Environmental and Resource Economics, 76(4), 731–750. 

https://doi.org/10.1007/s10640-020-00454-9 

Lahcen, B., Eyckmans, J., Rousseau, S., Dams, Y., & Brusselaers, J. (2022). Modelling the 

circular economy: Introducing a supply chain equilibrium approach. Ecological 

Economics, 197, 107451. https://doi.org/10.1016/j.ecolecon.2022.107451 

Lammers, I., & Heldeweg, M. A. (2016). Smart design rules for smart grids: Analysing 

local smart grid development through an empirico-legal institutional lens. 

Energy, Sustainability and Society, 6(1), 36. https://doi.org/10.1186/s13705-

016-0102-z 

Lammers, I., & Hoppe, T. (2019). Watt rules? Assessing decision-making practices on 

smart energy systems in Dutch city districts. Energy Research & Social Science, 

47, 233–246. https://doi.org/10.1016/j.erss.2018.10.003 

Lane, R., & Gumley, W. (2018). What Role for the Social Enterprises in the Circular 

Economy? In R. Crocker, C. Saint, G. Chen, & Y. Tong (Eds), Unmaking Waste in 

Production and Consumption: Towards the Circular Economy (pp. 143–157). 

Emerald Publishing Limited. https://doi.org/10.1108/978-1-78714-619-

820181012 

Lang, R., Chatterton, P., & Mullins, D. (2020). Grassroots innovations in community-led 

housing in England: The role and evolution of intermediaries. International 

Journal of Urban Sustainable Development, 12(1), 52–72. 

https://doi.org/10.1080/19463138.2019.1663525 

Lang, R., & Stoeger, H. (2018). The role of the local institutional context in understanding 

collaborative housing models: Empirical evidence from Austria. International 

Journal of Housing Policy, 18(1), 35–54. 

https://doi.org/10.1080/19491247.2016.1265265 

Langley, A., Smallman, C., Tsoukas, H., & Van de Ven, A. H. (2013). Process Studies of 

Change in Organization and Management: Unveiling Temporality, Activity, and 

Flow. Academy of Management Journal, 56(1), 1–13. 

https://doi.org/10.5465/amj.2013.4001 

Latief, Y. (2023, March 23). Electric co-ops band together for smart grid funding. Smart 

Energy International. https://www.smart-energy.com/industry-

sectors/smart-grid/electric-co-ops-band-together-for-smart-grid-funding/ 

Leamer, E. (1995). The Heckscher-Ohlin Model in Theory and Practice [Princeton Studies 

in International Economics]. International Economics Section, Departement of 

Economics Princeton University,. 

https://econpapers.repec.org/paper/fthprinfi/77.htm 



256 

 
Lebrón, R. (2025). Creating a just circular transition: Perspectives and contributions 

from Colombian circular case studies. Journal of Cleaner Production, 497, 

145125. https://doi.org/10.1016/j.jclepro.2025.145125 

Leclerc, S. H., & Badami, M. G. (2023). Informal E-Waste Flows in Montréal: Implications 

for Extended Producer Responsibility and Circularity. Environmental 

Management, 72(5), 1032–1049. https://doi.org/10.1007/s00267-023-

01857-2 

Leiedal. (2024). A cobbled road to an electrifying future (p. 96). Leiedal. 

Lekan, M., Jonas, A. E. G., & Deutz, P. (2021). Circularity as Alterity? Untangling Circuits 

of Value in the Social Enterprise–Led Local Development of the Circular 

Economy. Economic Geography, 97(3), 257–283. 

https://doi.org/10.1080/00130095.2021.1931109 

Lenaerts, H., Audenaert, B., Baki, J., Cools, P., Marchal, S., Mulayi, M.-L., Neelen, W., Van 

Herreweghe, L., Van Lancker, W., & Cantillon, B. (2024). De impact van de sociale 

economie op armoede in Vlaanderen (SOCIAL): Evaluatie en vooruitblik. 

https://repository.uantwerpen.be/link/irua/204663 

Lewandowski, M. (2016). Designing the Business Models for Circular Economy—
Towards the Conceptual Framework. Sustainability, 8(1), 43. 

https://doi.org/10.3390/su8010043 

Limnios, E. M., Mazzarol, T., Soutar, G. N., & Siddique, K. H. (2018). The member wears 

Four Hats: A member identification framework for co-operative enterprises. 

Journal of Co-Operative Organization and Management, 6(1), 20–33. 

https://doi.org/10.1016/j.jcom.2018.03.003 

Lino, F. A. M., & Ismail, K. A. R. (2018). Evaluation of the treatment of municipal solid 

waste as renewable energy resource in Campinas, Brazil. Sustainable Energy 

Technologies and Assessments, 29, 19–25. 

https://doi.org/10.1016/j.seta.2018.06.011 

Liu, K. (2025). Contested circular economy and mixed social implications from practice: 

A scoping review. Sustainable Development, 33(2), 2154–2170. 

https://doi.org/10.1002/sd.3229 

Liu, M., & Conrad, F. G. (2019). Where Should I Start? On Default Values for Slider 

Questions in Web Surveys. Social Science Computer Review, 37(2), 248–269. 

https://doi.org/10.1177/0894439318755336 

Lüdeke-Freund, F., Gold, S., & Bocken, N. M. P. (2019). A Review and Typology of Circular 

Economy Business Model Patterns. Journal of Industrial Ecology, 23(1), 36–61. 

https://doi.org/10.1111/jiec.12763 

Lukkarinen, J. P., Laakso, S., Lyytimäki, J., Määttä, H., & Venäläinen, L. (2022). The smart 

meets the conventional: Media storylines and societal frames on the energy 

action of housing cooperatives. Energy Research & Social Science, 91, 102747. 

https://doi.org/10.1016/j.erss.2022.102747 

Luthin, A., Traverso, M., & Crawford, R. H. (2023). Assessing the social life cycle impacts 

of circular economy. Journal of Cleaner Production, 386, 135725. 

https://doi.org/10.1016/j.jclepro.2022.135725 



257 

 

 

Lysaght, R., Roy, M. J., Rendall, J. S., Krupa, T., Ball, L., & Davis, J. (2018). Unpacking the 

foundational dimensions of work integration social enterprise: The 

development of an assessment tool. Social Enterprise Journal, 14(1), 60–70. 

https://doi.org/10.1108/SEJ-11-2017-0061 

Magnani, N., & Osti, G. (2016). Does civil society matter? Challenges and strategies of grassroots initiatives in Italy’s energy transition. Energy Research & Social 

Science, Energy Transitions in Europe: Emerging Challenges, Innovative 

Approaches, and Possible Solutions, 13, 148–157. 

https://doi.org/10.1016/j.erss.2015.12.012 

Maineri, A. M., Bison, I., & Luijkx, R. (2021). Slider Bars in Multi-Device Web Surveys. 

Social Science Computer Review, 39(4), 573–591. 

https://doi.org/10.1177/0894439319879132 

Malcolm, Z., Macaulay, B., & Todd, M. (2024). Towards a circular economy and just 

transition to net-zero in rural Scotland: Resident perspectives on policy and 

practice. Journal of Rural Studies, 108, 103300. 

https://doi.org/10.1016/j.jrurstud.2024.103300 

Manda, J., Khonje, M. G., Alene, A. D., Tufa, A. H., Abdoulaye, T., Mutenje, M., Setimela, P., 

& Manyong, V. (2020). Does cooperative membership increase and accelerate 

agricultural technology adoption? Empirical evidence from Zambia. 

Technological Forecasting and Social Change, 158, 120160. 

https://doi.org/10.1016/j.techfore.2020.120160 

Marchesi, M., & Tweed, C. (2021). Social innovation for a circular economy in social 

housing. Sustainable Cities and Society, 71, 102925. 

https://doi.org/10.1016/j.scs.2021.102925 

Marom, S., & Lussier, R. N. (2014). A Business Success Versus Failure Prediction Model 

for Small Businesses in Israel. Business and Economic Research, 4(2), 63–81. 

Martens, K. (2022). Investigating subnational success conditions to foster renewable 

energy community co-operatives. Energy Policy, 162, 112796. 

https://doi.org/10.1016/j.enpol.2022.112796 

Martin, C. J., Evans, J., & Karvonen, A. (2018). Smart and sustainable? Five tensions in the 

visions and practices of the smart-sustainable city in Europe and North 

America. Technological Forecasting and Social Change, 133, 269–278. 

https://doi.org/10.1016/j.techfore.2018.01.005 

Mayer, E. (2018). The Articulated Peasant: Household Economies In The Andes. 

Routledge. 

Mayeres, I. (1999). The control of transport externalities: A general equilibrium analysis. 

McCauley, D. (2025). Just circularities: Intersecting livelihoods, technology, and justice 

in just transition and circular economy. Journal of Cleaner Production, 500, 

145176. https://doi.org/10.1016/j.jclepro.2025.145176 

McQueen, R. H., McNeill, L. S., Huang, Q., & Potdar, B. (2022). Unpicking the Gender Gap: 

Examining Socio-Demographic Factors and Repair Resources in Clothing 

Repair Practice. Recycling, 7(4), Article 4. 

https://doi.org/10.3390/recycling7040053 



258 

 
Meehan, T. D., GRatton, C., Diehl, E., Hunt, N. D., Mooney, D. F., Ventura, S. J., Barham, B. 

L., & Jackson, R. D. (2013). Ecosystem-service tradeoffs associated with 

switching from annual to perennial energy crops in riparian zones of the US 

Midwest. PLoS One, 8(11). 

Meijering, L., Huigen, P., & Van Hoven, B. (2007). Intentional Communities in Rural 

Spaces. Tijdschrift Voor Economische En Sociale Geografie, 98(1), 42–52. 

https://doi.org/10.1111/j.1467-9663.2007.00375.x 

Meinhold, R., Wagner, C., & Dhar, B. K. (2025). Digital sustainability and eco-

environmental sustainability: A review of emerging technologies, resource 

challenges, and policy implications. Sustainable Development, 33(2), 2323–
2338. https://doi.org/10.1002/sd.3240 

Mendoza, J. M. F., & Pigosso, D. C. A. (2023). How ready is the wind energy industry for 

the circular economy? Sustainable Production and Consumption, 43, 62–76. 

https://doi.org/10.1016/j.spc.2023.10.016 

Mies, A., & Gold, S. (2021). Mapping the social dimension of the circular economy. 

Journal of Cleaner Production, 321, 128960. 

https://doi.org/10.1016/j.jclepro.2021.128960 

Mignon, I., & Bergek, A. (2016). Investments in renewable electricity production: The 

importance of policy revisited. Renewable Energy, 88, 307–316. 

https://doi.org/10.1016/j.renene.2015.11.045 

Mignon, I., & Rüdinger, A. (2016). The impact of systemic factors on the deployment of 

cooperative projects within renewable electricity production – An 

international comparison. Renewable and Sustainable Energy Reviews, 65, 478–
488. https://doi.org/10.1016/j.rser.2016.07.026 

Milchram, C., Künneke, R., Doorn, N., van de Kaa, G., & Hillerbrand, R. (2020). Designing 

for justice in electricity systems: A comparison of smart grid experiments in the 

Netherlands. Energy Policy, 147, 111720. 

https://doi.org/10.1016/j.enpol.2020.111720 

Milios, L. (2018). Advancing to a Circular Economy: Three essential ingredients for a 

comprehensive policy mix. Sustainability Science, 13(3), 861–878. 

https://doi.org/10.1007/s11625-017-0502-9 

Mintzberg, H. (2015). Rebalancing Society: Radical Renewal Beyond Left, Right, and 

Center. Berrett-Koehler Publishers. 

Mintzberg, H., & Neamtan, N. (2015). Social Enterprises and the Social Economy: 

Ownership Matters. https://mintzberg.org/blog/ownership-matters 

Miranda, I. T. P., Fidelis, R., de Souza Fidelis, D. A., Pilatti, L. A., & Picinin, C. T. (2020). 

The Integration of Recycling Cooperatives in the Formal Management of 

Municipal Solid Waste as a Strategy for the Circular Economy—The Case of 

Londrina, Brazil. Sustainability, 12(24), Article 24. 

https://doi.org/10.3390/su122410513 

Moggi, S., & Dameri, R. P. (2021). Circular business model evolution: Stakeholder 

matters for a self-sufficient ecosystem. Business Strategy and the Environment, 

30(6), 2830–2842. https://doi.org/10.1002/bse.2716 



259 

 

 

Mogos, M. F., Vildåsen, S. S., Sørumsbrenden, J., & Powell, D. (2021). Rethinking Circular 

Business Models: The Role of the Learning Factory. In A. Dolgui, A. Bernard, D. 

Lemoine, G. von Cieminski, & D. Romero (Eds), Advances in Production 

Management Systems. Artificial Intelligence for Sustainable and Resilient 

Production Systems (pp. 402–410). Springer International Publishing. 

https://doi.org/10.1007/978-3-030-85906-0_45 

Mont, O. K. (2002). Clarifying the concept of product–service system. Journal of Cleaner 

Production, 10(3), 237–245. https://doi.org/10.1016/S0959-6526(01)00039-

7 

Moreau, V., Sahakian, M., van Griethuysen, P., & Vuille, F. (2017). Coming Full Circle: Why 

Social and Institutional Dimensions Matter for the Circular Economy. Journal of 

Industrial Ecology, 21(3), 497–506. https://doi.org/10.1111/jiec.12598 

Morgan, J., & Mitchell, P. (2015). Employment and the circular economy. Job creation in a 

more resource-efficient Britain. Green Alliance. 

Mori, P. A. (2014). Community and Cooperation: The Evolution of Cooperatives Towards New Models of Citizens’ Democratic Participation in Public Services Provision. 
Annals of Public and Cooperative Economics, 85(3), 327–352. 

https://doi.org/10.1111/apce.12045 

Moro, S. R., Cauchick-Miguel, P. A., & de Sousa Mendes, G. H. (2022). Adding sustainable 

value in product-service systems business models design: A conceptual review 

towards a framework proposal. Sustainable Production and Consumption, 32, 

492–504. https://doi.org/10.1016/j.spc.2022.04.023 

Nässén, N., Lilja, M., Sjöberg, S., & Colding, J. (2025). Community climate commons for 

collective climate action. Sustainable Development, 33(2), 2078–2095. 

https://doi.org/10.1002/sd.3227 

Nelson, R. R., & Winter, S. G. (1985). An Evolutionary Theory of Economic Change. 

Harvard University Press. 

Nilsson, J., & Svendsen, G. (Eds). (2011). Free Riding or Trust? Why Members (do not) 

Monitor their Cooperatives. Journal of Rural Cooperation. 

https://doi.org/10.22004/ag.econ.163923 

Nolden, C., Barnes, J., & Nicholls, J. (2020). Community energy business model evolution: 

A review of solar photovoltaic developments in England. Renewable and 

Sustainable Energy Reviews, 122, 109722. 

https://doi.org/10.1016/j.rser.2020.109722 

Noureldin, K. S., El-Kholei, A. O., & Rezkalla, I. S. (2024). Housing cooperatives in Egypt: 

Challenges, constraints, and solutions. Journal of Housing and the Built 

Environment, 39(4), 1965–1986. https://doi.org/10.1007/s10901-024-

10137-2 

Novkovic, S. (2008). Defining the co-operative difference. The Journal of Socio-

Economics, Special Issue: Cooperatives and the Economy, 37(6), 2168–2177. 

https://doi.org/10.1016/j.socec.2008.02.009 

Novkovic, S. (2022). Cooperative identity as a yardstick for transformative change. 

Annals of Public and Cooperative Economics, 93(2), 313–336. 



260 

 
https://doi.org/10.1111/apce.12362 Nurminen, M., Mattila, M., & Närvänen, E. (2024). Companies’ future visions for 
circularity: A frame analysis based on Finnish front-runner CE companies. 

Cleaner Production Letters, 7, 100066. 

https://doi.org/10.1016/j.clpl.2024.100066 Nyffenegger, R., Boukhatmi, Ä., Radavičius, T., & Tvaronavičienė, M. (2024). How 
circular is the European photovoltaic industry? Practical insights on current 

circular economy barriers, enablers, and goals. Journal of Cleaner Production, 

141376. https://doi.org/10.1016/j.jclepro.2024.141376 

Nygaard, A. (2022). From Linear to Circular Economy: A Transaction Cost Approach to 

the Ecological Transformation of the Firm. Circular Economy and Sustainability, 

2(3), 1127–1142. https://doi.org/10.1007/s43615-022-00158-w 

OECD. (2002). Measuring the Non-Observed Economy. A Handbook. 

https://www.oecd.org/sdd/na/1963116.pdf 

OECD. (2020). Labour Market consequences of a transition to a circular economy: A 

review paper. Organisation for Economic Co-operation and Development. 

OECD. (2023a). Environmental tax (indicator). theOECD. 

http://data.oecd.org/envpolicy/environmental-tax.htm 

OECD. (2023b). Taxing Wages 2023: Indexation of Labour Taxation and Benefits in OECD 

Countries. OECD. https://doi.org/10.1787/8c99fa4d-en 

OECD, & European Commission. (2022). Policy brief on making the most of the social 

economy’s contribution to the circular economy (No. 2022/01; OECD Local 

Economic and Employment Development (LEED) Papers). OECD Publishing. 

https://doi.org/10.1787/e9eea313-en 

Okano, M. T., Panza, G. B., Gomes, J., & Simões, E. A. (2019). The Role of the Recycling Cooperatives in Reverse Logistics. In A. Hamrol, A. Kujawińska, & M. F. S. 
Barraza (Eds), Advances in Manufacturing II (pp. 139–149). Springer 

International Publishing. https://doi.org/10.1007/978-3-030-18789-7_13 

Ostrom, E. (1990). Governing the commons: The evolution of institutions for collective 

action. Cambridge University Press. 

Ostrom, E. (2000). Collective action and the evolution of social norms. The Journal of 

Economic Perspectives, 14(3), 137–158. 

Ostrom, E. (2010). Beyond markets and states: Polycentric governance of complex 

economic systems. American Economic Review, 100(3), 641–672. 

https://doi.org/10.1257/aer.100.3.641 

Owojori, O. M., Okoro, C. S., & Chileshe, N. (2021). Current Status and Emerging Trends 

on the Adaptive Reuse of Buildings: A Bibliometric Analysis. Sustainability, 

13(21), Article 21. https://doi.org/10.3390/su132111646 

Ozturkcan, S. (2024). The right-to-repair movement: Sustainability and consumer 

rights. Journal of Information Technology Teaching Cases, 14(2), 217–223. 

https://doi.org/10.1177/20438869231178037 

Padilla-Rivera, A., Russo-Garrido, S., & Merveille, N. (2020). Addressing the Social 

Aspects of a Circular Economy: A Systematic Literature Review. Sustainability, 



261 

 

 

12(19), Article 19. https://doi.org/10.3390/su12197912 

Palm, A. (2020). Early adopters and their motives: Differences between earlier and later 

adopters of residential solar photovoltaics. Renewable and Sustainable Energy 

Reviews, 133, 110142. https://doi.org/10.1016/j.rser.2020.110142 Pansera, M., Barca, S., Martinez Alvarez, B., Leonardi, E., D’Alisa, G., Meira, T., & Guillibert, 
P. (2024). Toward a just circular economy: Conceptualizing environmental 

labor and gender justice in circularity studies. Sustainability: Science, Practice 

and Policy, 20(1), 2338592. 

https://doi.org/10.1080/15487733.2024.2338592 

Parajuly, K., Green, J., Richter, J., Johnson, M., Rückschloss, J., Peeters, J., Kuehr, R., & 

Fitzpatrick, C. (2024). Product repair in a circular economy: Exploring public 

repair behavior from a systems perspective. Journal of Industrial Ecology, 28(1), 

74–86. https://doi.org/10.1111/jiec.13451 

Parker, D., Riley, K., Robinson, S., Symington, H., Tewson, J., Jansson, K., Ramkumar, S., & 

Peck, D. (2015). Remanufacturing market study. European Remanufacturing 

Network (ERN). 

Patala, S., Albareda, L., & Halme, M. (2022). Polycentric Governance of Privately Owned 

Resources in Circular Economy Systems. Journal of Management Studies, 59(6), 

1563–1596. https://doi.org/10.1111/joms.12810 

Pedram, A., Pedram, P., Yusoff, N. B., & Sorooshian, S. (2017). Development of closed–
loop supply chain network in terms of corporate social responsibility. PLOS 

ONE, 12(4), e0174951. https://doi.org/10.1371/journal.pone.0174951 

Pel, B., & Bauler, T. (2017). A Transitions Studies Perspective on the Social Economy; Exploring Institutionalization and Capture in Flemish ‘Insertion’ Practices. 
Annals of Public and Cooperative Economics, 88(2), 279–298. 

https://doi.org/10.1111/apce.12167 

Pereira, R. B., Salvador, R., Sales, G. F., Obal, J. S., Piekarski, C. M., & de Francisco, A. C. 

(2023). Energy from livestock waste: Using circular economy and territorial 

intelligence to build sustainable businesses. Energy & Environment, 34(6), 

2072–2092. https://doi.org/10.1177/0958305X221108495 

Persson, O., & Hinton, J. B. (2023). Second-hand clothing markets and a just circular 

economy? Exploring the role of business forms and profit. Journal of Cleaner 

Production, 390, 136139. https://doi.org/10.1016/j.jclepro.2023.136139 

Pestoff, V., & Hulgård, L. (2016). Participatory Governance in Social Enterprise. 

VOLUNTAS: International Journal of Voluntary and Nonprofit Organizations, 

27(4), 1742–1759. https://doi.org/10.1007/s11266-015-9662-3 

Pieroni, M. P. P., McAloone, T. C., & Pigosso, D. C. A. (2019). Business model innovation 

for circular economy and sustainability: A review of approaches. Journal of 

Cleaner Production, 215, 198–216. 

https://doi.org/10.1016/j.jclepro.2019.01.036 

Pisoni, A., Aversa, E. A., & Onetti, A. (2020). The Role of Failure in the Entrepreneurial 

Process: A Systematic Literature Review. International Journal of Business and 

Management, 16(1), 53. https://doi.org/10.5539/ijbm.v16n1p53 



262 

 
Pitkänen, K., Karppinen, T. K. M., Kautto, P., Pirtonen, H., Salmenperä, H., Savolahti, H., 

Schubin, E., & Myllymaa, T. (2023). How to measure the social sustainability of 

the circular economy? Developing and piloting social circular economy 

indicators in Finland. Journal of Cleaner Production, 392, 136238. 

https://doi.org/10.1016/j.jclepro.2023.136238 

Pollak, R. A., & Wales, T. J. (1978). Estimation of Complete Demand Systems from 

Household Budget Data: The Linear and Quadratic Expenditure Systems. The 

American Economic Review, 68(3), 348–359. 

Porter, M. E. (2008). Competitive Advantage: Creating and Sustaining Superior 

Performance. Simon and Schuster. 

Potting, J., Hekkert, M., Worrell, E., & Hanemaaijer, A. (2017). Circular economy: 

Measuring innovation in the product chain. 46. 

Premyanov, N., Roma-Athanasiadou, E., Metta, J., Angelidou, M., & Tsolakis, A. (2024). 

Circular Entrepreneurship via Makerspaces Towards Fostering Sustainable 

Cities: A Mixed-Method Approach with Case Studies. Journal of Circular 

Economy, 2(3). https://doi.org/https://doi.org/10.55845/QZUU6387 

Punt, M. B., Bauwens, T., Frenken, K., & Holstenkamp, L. (2022). Institutional relatedness 

and the emergence of renewable energy cooperatives in German districts. 

Regional Studies, 56(4), 548–562. 

https://doi.org/10.1080/00343404.2021.1890708 

Purvis, B., Calzolari, T., Bruno, J., Genovese, A., MahmoumGonbadi, A., Pansera, M., & 

Gihring, K. (2023). Exploring a Just Transition to a Circular Economy. 

Purvis, B., Celebi, D., & Pansera, M. (2023). A framework for a responsible circular 

economy. Journal of Cleaner Production, 400, 136679. 

https://doi.org/10.1016/j.jclepro.2023.136679 

Purvis, B., Else ,Tim, Genovese ,Andrea, Jimenez ,Andrea, & and Venkataraman Guru, R. 

(2025). Grassroots initiatives for a bottom-up transition to a circular economy: 

Exploring community repair. Local Environment, 0(0), 1–17. 

https://doi.org/10.1080/13549839.2025.2467385 

Putnam, R. D. (2001). Bowling alone: The collapse and revival of American community. 

Simon & Schuster. http://books.simonandschuster.com/Bowling-

Alone/Robert-D-Putnam/9780743203043 

Puusa, A., Mönkkönen, K., & Varis, A. (2013). Mission lost? Dilemmatic dual nature of co-

operatives. Journal of Co-Operative Organization and Management, 1(1), 6–14. 

https://doi.org/10.1016/j.jcom.2013.06.002 

Quintelier, K. J. P., van Bommel, K., van Erkelens, A. M., & Wempe, J. (2023). People at the 

heart of circularity: A mixed methods study about trade-offs, synergies, and 

strategies related to circular and social organizing. Journal of Cleaner 

Production, 387, 135780. https://doi.org/10.1016/j.jclepro.2022.135780 

Rabaia, M. K. H., Shehata, N., Olabi, V., Abdelkareem, M. A., Semeraro, C., Chae, K.-J., & 

Sayed, E. T. (2024). Enabling the circular economy of solar PV through the 10Rs 

of sustainability: Critical review, conceptualization, barriers, and role in 

achieving SDGs. Sustainable Horizons, 11, 100106. 



263 

 

 

https://doi.org/10.1016/j.horiz.2024.100106 Radavičius, T., van der Heide, A., Palitzsch, W., Rommens, T., Denafas, J., & Tvaronavičienė, M. (2021). Circular solar industry supply chain through 
product technological design changes. Insights into Regional Development, 3(3), 
10–30. https://doi.org/10.9770/IRD.2021.3.3(1) 

Ranta, V., Aarikka-Stenroos, L., Ritala, P., & Mäkinen, S. J. (2018). Exploring institutional 
drivers and barriers of the circular economy: A cross-regional comparison of 
China, the US, and Europe. Resources, Conservation and Recycling, 
135(September 2017), 70–82. 

https://doi.org/10.1016/j.resconrec.2017.08.017 
Reis, I., Gonçalves, I., A.R. Lopes, M., & Henggeler Antunes, C. (2021). Business models 

for energy communities: A review of key issues and trends. Renewable and 

Sustainable Energy Reviews, 144, 111013. 
https://doi.org/10.1016/j.rser.2021.111013 

RESCOOP. (2021). Conceptual blueprint for the energy cooperative at Transfo. RESCOOP. 
REScoop. (2024). REScoop.eu is the European federation of energy communities. 

REScoop.Eu Is the European Federation of Energy Communities. 
https://www.rescoop.eu/ 

Rios, F. C., Panic, S., Grau, D., Khanna, V., Zapitelli, J., & Bilec, M. (2022). Exploring circular 
economies in the built environment from a complex systems perspective: A 
systematic review and conceptual model at the city scale. Sustainable Cities and 

Society, 80, 103411. https://doi.org/10.1016/j.scs.2021.103411 
Rizos, V., Behrens, A., van der Gaast, W., Hofman, E., Ioannou, A., Kafyeke, T., Flamos, A., 

Rinaldi, R., Papadelis, S., Hirschnitz-Garbers, M., & Topi, C. (2016). 
Implementation of circular economy business models by small and medium-
sized enterprises (SMEs): Barriers and enablers. Sustainability, 8(11), 1212. 
https://doi.org/10.3390/su8111212 

Robson, C. (2002). Real World Research: A Resource for Social Scientists and Practitioner-

Researchers (2nd edition). Wiley-Blackwell. 
Rodriguez-Anton, J. M., Rubio-Andrada, L., Celemín-Pedroche, M. S., & Alonso-Almeida, 

M. D. M. (2019). Analysis of the relations between circular economy and 
sustainable development goals. International Journal of Sustainable 

Development & World Ecology, 26(8), 708–720. 
https://doi.org/10.1080/13504509.2019.1666754 

Rommel, J., Radtke, J., von Jorck, G., Mey, F., & Yildiz, Ö. (2018). Community renewable 
energy at a crossroads: A think piece on degrowth, technology, and the 
democratization of the German energy system. Journal of Cleaner Production, 

Technology and Degrowth, 197, 1746–1753. 
https://doi.org/10.1016/j.jclepro.2016.11.114 

Rommens, T., Van Opstal, W., Caers, B., Ysebie, W., & Desmet, J. (2024). Blueprint for a 

Circular Smartgrid. Lessons from the Transfo-demonstrator. VITO. 
Rousseau, S., & Raïsa, C. (2021). Consumer Attitudes towards Circular Business Models 

and Activities (No. 15; CE Center publication). https://ce-



264 

 
centre.be/nl/publicaties/publicatie-2/15-consumer-attitudes-towards-

circular-business-models-and-activities 

Royer, J. S. (2023). The economic theory of agricultural and consumer cooperatives (pp. 

9–21) [Chapters]. Edward Elgar Publishing. 

https://econpapers.repec.org/bookchap/elgeechap/21014_5f1.htm 

RREUSE. (2021). Job Creation in the Re-use Sector: Data Insights from Social Enterprises. 

RREUSE. 

RREUSE. (2022a). A Plan for a Fair and Inclusive Circular Transition led by Social 

Enterprises. Analysis of the EU Social Economy Action Plan from RREUSE and its 

members. RREUSE. 

RREUSE. (2022b). Research study on developing re-use networks in Europe. RREUSE. 

Ruggiero, S., Busch, H., Hansen, T., & Isakovic, A. (2021). Context and agency in urban 

community energy initiatives: An analysis of six case studies from the Baltic Sea 

Region. Energy Policy, 148, 111956. 

https://doi.org/10.1016/j.enpol.2020.111956 Rupp, R., Los, A., & Rozema, J. (2025). Watt’s in it for you? Unpacking the role of 
renewable energy cooperatives in the Netherlands in energizing consumer 

engagement. Energy Research & Social Science, 120, 103883. 

https://doi.org/10.1016/j.erss.2024.103883 

Russo, C., Di Marcantonio, F., Cacchiarelli, L., Menapace, L., & Sorrentino, A. (2023). 

Unfair trading practices and countervailing power. Food Policy, 119, 102521. 

https://doi.org/10.1016/j.foodpol.2023.102521 

Sacranie, H., & Çetin, S. (2022). Towards a socially inclusive circular economy: A study 

of tenant engagement in European social housing organisations. In Social and 

Cultural Aspects of the Circular Economy. Routledge. 

Salamon, L. M., & Anheier, H. K. (1997). Defining the Nonprofit Sector: A Cross-national 

Analysis. Manchester University Press. 

Samoy, E. (2004). Activation Through Sheltered Work? Not If but How. In Transforming 

Disability Welfare Policies. Routledge. 

Samoy, E., & Waterplas, L. (2012). Designing wage subsidies for people with disabilities, 

as exemplified by the case of Flanders (Belgium). Alter, 6(2), 94–109. 

https://doi.org/10.1016/j.alter.2012.02.014 

Sandez, S., Pérez-Belis, V., Juan, P., & Bovea, M. D. (2023). Do users have the ability to 

self-repair non-complex electrical appliances? Design and development of a 

self-guided workshop with repair documentation in different formats. 

Sustainable Production and Consumption, 39, 244–256. 

https://doi.org/10.1016/j.spc.2023.05.007 

Santos, F. M. (2012). A Positive Theory of Social Entrepreneurship. Journal of Business 

Ethics, 111(3), 335–351. https://doi.org/10.1007/s10551-012-1413-4 

Sarasini, S., Bocken, N., Diener, D., Velter, M., & Whalen, K. (2024). Reviewing the climatic 

impacts of product service systems: Implications for research and practice. 

Journal of Cleaner Production, 452, 142119. 

https://doi.org/10.1016/j.jclepro.2024.142119 



265 

 

 

Scarpellini, S. (2022). Social impacts of a circular business model: An approach from a 

sustainability accounting and reporting perspective. Corporate Social 

Responsibility and Environmental Management, 29(3), 646–656. 

https://doi.org/10.1002/csr.2226 

Schadenberg, D., & Folmer, E. (2022). Getting the story right: How second-hand stores 

use storytelling to gain legitimacy with multiple audiences. Social Enterprise 

Journal, 18(3), 503–518. https://doi.org/10.1108/SEJ-06-2021-0050 

Schlosberg, D. (2007). Defining environmental justice: Theories, movements, and nature. 

Oxford University Press. 

Schmidt-Costa, J. R., Uriona-Maldonado, M., & Possamai, O. (2019). Product-service 

systems in solar PV deployment programs: What can we learn from the 

California Solar Initiative? Resources, Conservation and Recycling, 140, 145–157. 

https://doi.org/10.1016/j.resconrec.2018.09.017 

Schot, J., & Steinmueller, W. E. (2018). Three frames for innovation policy: R&D, systems 

of innovation and transformative change. Research Policy, 47(9), 1554–1567. 

https://doi.org/10.1016/j.respol.2018.08.011 

Schröder, P., Lemille, A., & Desmond, P. (2020). Making the circular economy work for 

human development. Resources, Conservation and Recycling, 156, 104686. 

https://doi.org/10.1016/j.resconrec.2020.104686 

Schröder, P., Vergragt, P., Brown, H. S., Dendler, L., Gorenflo, N., Matus, K., Quist, J., 

Rupprecht, C. D. D., Tukker, A., & Wennersten, R. (2019). Advancing sustainable 

consumption and production in cities—A transdisciplinary research and 

stakeholder engagement framework to address consumption-based emissions 

and impacts. Journal of Cleaner Production, 213, 114–125. 

https://doi.org/10.1016/j.jclepro.2018.12.050 

Schroeder, P., Anggraeni, K., & Weber, U. (2019). The Relevance of Circular Economy 

Practices to the Sustainable Development Goals. Journal of Industrial Ecology, 

23(1), 77–95. https://doi.org/10.1111/jiec.12732 

Schultz, P. W., Nolan, J. M., Cialdini, R. B., Goldstein, N. J., & Griskevicius, V. (2007). The 

constructive, destructive, and reconstructive power of social norms. 

Psychological Science, 18(5), 429–434. https://doi.org/10.1111/j.1467-

9280.2007.01917.x 

Scott, W. R. (1995). Institutions and organizations. Sage Publications. 

http://library.wur.nl/WebQuery/clc/924652 

Seguí-Mas, E., Bollas-Araya, H.-M., & Polo-Garrido, F. (2015). Sustainability Assurance 

on the Biggest Cooperatives of the World: An Analysis of Their Adoption and 

Quality. Annals of Public and Cooperative Economics, 86(2), 363–383. 

https://doi.org/10.1111/apce.12073 

Seyfang, G. (2004). Time banks: Rewarding community self-help in the inner city? 

Community Development Journal, 39(1), 62–71. 

https://doi.org/10.1093/cdj/39.1.62 

Shinde, R., Froemelt, A., Kim, A., & Hellweg, S. (2022). A novel machine-learning 

approach for evaluating rebounds-associated environmental footprint of 



266 

 
households and application to cooperative housing. Journal of Environmental 

Management, 304, 114205. https://doi.org/10.1016/j.jenvman.2021.114205 
Shkarupeta, E., & Babkin, A. (2024). Eco-innovative development of industrial 

ecosystems based on the quintuple helix. International Journal of Innovation 

Studies, 8(3), 273–286. https://doi.org/10.1016/j.ijis.2024.04.002 
Siderius, T., & Zink, T. (2023). Markets and the Future of the Circular Economy. Circular 

Economy and Sustainability, 3(3), 1569–1595. 
https://doi.org/10.1007/s43615-022-00196-4 

Siegner, M., Pinkse, J., & Panwar, R. (2018). Managing tensions in a social enterprise: The 

complex balancing act to deliver a multi-faceted but coherent social mission. 
Journal of Cleaner Production, 174, 1314–1324. 
https://doi.org/10.1016/j.jclepro.2017.11.076 Skawińska, E., & Zalewski, R. I. (2020). Success Factors of Startups in the EU—A 
Comparative Study. Sustainability, 12(19), Article 19. 
https://doi.org/10.3390/su12198200 

Smiley, A. H., & Fisher, M. (2022). The Golden Age Is Behind Us: How the Status Quo 
Impacts the Evaluation of Technology. Psychological Science, 33(9), 1605–1614. 
https://doi.org/10.1177/09567976221102868 

Soeiro, S., & Ferreira Dias, M. (2020). Renewable energy community and the European 
energy market: Main motivations. Heliyon, 6(7), e04511. 
https://doi.org/10.1016/j.heliyon.2020.e04511 

Sölvell, Ö. (2015). The Competitive Advantage of Nations 25 years – opening up new 
perspectives on competitiveness. Competitiveness Review, 25(5), 471–481. 
https://doi.org/10.1108/CR-07-2015-0068 

Soonsawad, N., Marcos-Martinez, R., & Schandl, H. (2024). City-scale assessment of the 
material and environmental footprint of buildings using an advanced building 
information model: A case study from Canberra, Australia. Journal of Industrial 

Ecology, 28(2), 247–261. https://doi.org/10.1111/jiec.13456 
Soufani, K., Tse, T., Esposito, M., Dimitrou, G., & Kikiras, P. (2018). Bridging the circular 

economy and social enterprise: The Dutch Ministry of Defence and Biga Groep. 
https://doi.org/10.17863/CAM.30124 

Sovacool, B. K., Axsen, J., & Sorrell, S. (2018). Promoting novelty, rigor, and style in 
energy social science: Towards codes of practice for appropriate methods and 
research design. Energy Research & Social Science, Special Issue on the Problems 

of Methods in Climate and Energy Research, 45, 12–42. 
https://doi.org/10.1016/j.erss.2018.07.007 

Sovacool, B. K., Barnacle, M. L., Smith, A., & Brisbois, M. C. (2022). Towards improved 
solar energy justice: Exploring the complex inequities of household adoption of 
photovoltaic panels. Energy Policy, 164, 112868. 
https://doi.org/10.1016/j.enpol.2022.112868 

Sovacool, B. K., Kivimaa, P., Hielscher, S., & Jenkins, K. (2017). Vulnerability and resistance in the United Kingdom’s smart meter transition. Energy Policy, 109, 
767–781. 



267 

 

 

Spear, R. (2000). The Co-operative Advantage. Annals of Public and Cooperative 

Economics, 71(4), 507–523. https://doi.org/10.1111/1467-8292.00151 

Spear, R., & Bidet, E. (2005). Social enterprise for work integration in 12 european 

countries: A descriptive analysis*. Annals of Public and Cooperative Economics, 

76(2), 195–231. https://doi.org/10.1111/j.1370-4788.2005.00276.x 

Spekkink, W., Rödl, M., & Charter, M. (2022). Repair Cafés and Precious Plastic as 

translocal networks for the circular economy. Journal of Cleaner Production, 

380, 135125. https://doi.org/10.1016/j.jclepro.2022.135125 

Spender, J.-C., Corvello, V., Grimaldi, M., & Rippa, P. (2017). Startups and open 

innovation: A review of the literature. European Journal of Innovation 

Management, 20(1), 4–30. https://doi.org/10.1108/EJIM-12-2015-0131 

Staicu, D. (2021). Characteristics of textile and clothing sector social entrepreneurs in 

the transition to the circular economy. Industria Textila, 72(1), 81–88. 

Statbel. (2023). Statistiek naar de structuur van de ondernemingen: Belangrijkste 

indicatoren per jaar en sector van economische activiteit (Nace Rev. 2). 

https://bestat.statbel.fgov.be/bestat/crosstable.xhtml?view=aa6ed8d5-fa01-

4b45-8018-c8af8c1a5e6c 

Stattman, S. L., & Mol, A. P. J. (2014). Social sustainability of Brazilian biodiesel: The role 

of agricultural cooperatives. Geoforum, 54, 282–294. 

https://doi.org/10.1016/j.geoforum.2014.04.001 

Stewart, R., & Niero, M. (2018). Circular economy in corporate sustainability strategies: 

A review of corporate sustainability reports in the fast-moving consumer goods 

sector. Business Strategy and the Environment, 27(7), 1005–1022. 

https://doi.org/10.1002/bse.2048 

Stichting Innovatie & Arbeid. (2023). Hoe werkbaar is je job? Werkbaarheidsmeting 

werknemers 2023. 

Stratan, D. (2017). Success Factors of Sustainable Social Enterprises Through Circular 

Economy Perspective. Visegrad Journal on Bioeconomy and Sustainable 

Development, 6(1), 17–23. https://doi.org/10.1515/vjbsd-2017-0003 

Straub, L., Hartley, K., Dyakonov, I., Gupta, H., van Vuuren, D., & Kirchherr, J. (2023). 

Employee skills for circular business model implementation: A taxonomy. 

Journal of Cleaner Production, 410, 137027. 

https://doi.org/10.1016/j.jclepro.2023.137027 Strielkowski, W., Civín, L., Tarkhanova, E., Tvaronavičienė, M., & Petrenko, Y. (2021). 
Renewable Energy in the Sustainable Development of Electrical Power Sector: 

A Review. Energies, 14(24), Article 24. https://doi.org/10.3390/en14248240 

Strupeit, L., Bocken, N., & Van Opstal, W. (2024). Towards a circular solar power sector: 

Experience with a support framework for business model innovation. Circular 

Economy and Sustainability. 

Suchek, N., Ferreira, J. J., & Fernandes, P. O. (2022). A review of entrepreneurship and 

circular economy research: State of the art and future directions. Business 

Strategy and the Environment, 31(5), 2256–2283. 

https://doi.org/10.1002/bse.3020 



268 

 
Suzuki, M., & Shibata, A. (2022). The economic premium of housing certificates aimed at 

promoting long-life property and transaction of existing housing in Japan. 

Journal of Cleaner Production, 366, 132935. 

https://doi.org/10.1016/j.jclepro.2022.132935 

Tarasova, E., & Rohracher, H. (2023). Marginalising household users in smart grids. 

Technology in Society, 72, 102185. 

https://doi.org/10.1016/j.techsoc.2022.102185 Tarhan, D. (2022). Community renewable energy’s problematic relationship with social 
justice: Insights from Ontario. Local Environment, 27(6), 767–783. 

https://doi.org/10.1080/13549839.2022.2077713 Tarhan, D. (2025). “Cooperatives of convenience” and corporate appropriation of Ontario’s community renewable energy policy. Energy Research & Social 

Science, 119, 103849. https://doi.org/10.1016/j.erss.2024.103849 

Tarhan, M. (2015). Renewable Energy Cooperatives: A Review of Demonstrated Impacts 

and Limitations. Journal of Entrepreneurial and Organizational Diversity, 4(1), 

104–120. 

Teece, D. J. (2007). Explicating dynamic capabilities: The nature and microfoundations 

of (sustainable) enterprise performance. Strategic Management Journal, 

28(13), 1319–1350. https://doi.org/10.1002/smj.640 

Temiz, M., & Dincer, I. (2023). Cleaner production of energy and fuels from a renewable 

energy-based self-sufficient system with energy storage options. Journal of 

Energy Storage, 72, 108415. https://doi.org/10.1016/j.est.2023.108415 

Termote, T., & Demeyere, A. (2021). Onderzoek naar de samenwerking tussen de Vlaamse 

maatwerkbedrijven en de reguliere bedrijven als meerwaarde voor de economie. 

Provincie Oost-Vlaanderen. 

Tews, K. (2018). The Crash of a Policy Pilot to Legally Define Community Energy. 

Evidence from the German Auction Scheme. Sustainability, 10(10), Article 10. 

https://doi.org/10.3390/su10103397 

Thaler, H. R., & Sunstein, R. C. (2008). Nudge: Improving decisions about health, wealth 

and happiness. Yale University Press. Thapa, K., Vermeulen, W. J. V., De Waal, M. M., Deutz, P., & Nguyễn, H. Q. (2024). Towards 
a Just Circular Economy Transition: The Case of European Plastic Waste Trade 

to Vietnam for Recycling. Circular Economy and Sustainability, 4(2), 851–876. 

https://doi.org/10.1007/s43615-023-00330-w The Ex’tax Project. (2016). New Era New Plan | A Fiscal Strategy for an Inclusive Circular 

Economy. https://www.neweranewplan.com/ 

Thomas, A., & Mishra, U. (2022). A green energy circular system with carbon capturing 

and waste minimization in a smart grid power management. Energy Reports, 8, 

14102–14123. https://doi.org/10.1016/j.egyr.2022.10.341 

Throndsen, W. (2017). What do experts talk about when they talk about users? 

Expectations and imagined users in the smart grid. Energy Efficiency, 10(2), 

283–297. https://doi.org/10.1007/s12053-016-9456-5 

Tleuken, A., Rogetzer, P., Fraccascia, L., & Yazan, D. M. (2025). Designing a stakeholder 



269 

 

 

engagement framework with critical success factors for Hubs for Circularity. 

Journal of Environmental Management, 384, 125324. 

https://doi.org/10.1016/j.jenvman.2025.125324 

Torfing, J., Peters, G., Pierre, J., & Sorensen, E. (2012). Interactive Governance: Advancing 

the Paradigm. OUP Oxford. 

Trefler, D. (1995). The Case of the Missing Trade and Other Mysteries. The American 

Economic Review, 85(5), 1029–1046. 

Trevisan, A. H., Castro, C. G., Gomes, L. A. V., & Mascarenhas, J. (2022). Unlocking the 

circular ecosystem concept: Evolution, current research, and future directions. 

Sustainable Production and Consumption, 29, 286–298. 

https://doi.org/10.1016/j.spc.2021.10.020 Tsanakas, J. A., Heide, A. van der, Radavičius, T., Denafas, J., Lemaire, E., Wang, K., 
Poortmans, J., & Voroshazi, E. (2020). Towards a circular supply chain for PV modules: Review of today’s challenges in PV recycling, refurbishment and re-

certification. Progress in Photovoltaics: Research and Applications, 28(6), 454–
464. https://doi.org/https://doi.org/10.1002/pip.3193 

Tukker, A. (2004). Eight types of product–service system: Eight ways to sustainability? 

Experiences from SusProNet. Business Strategy and the Environment, 13(4), 

246–260. https://doi.org/10.1002/bse.414 

Tukker, A. (2015). Product services for a resource-efficient and circular economy – a 

review. Journal of Cleaner Production, Special Volume: Why Have ‘Sustainable 
Product-Service Systems’ Not Been Widely Implemented?, 97, 76–91. 

https://doi.org/10.1016/j.jclepro.2013.11.049 

Tunn, V. S. C., van den Hende, E. A., Bocken, N. M. P., & Schoormans, J. P. L. (2020). 

Digitalised product-service systems: Effects on consumers’ attitudes and 
experiences. Resources, Conservation and Recycling, 162, 105045. 

https://doi.org/10.1016/j.resconrec.2020.105045 

Türeli, I. (2022). Empowerment through design?: Housing cooperatives for women in 

Montreal. Global Discourse, 12(2), 374–403. 

https://doi.org/https://doi.org/10.1332/204378921X16320620457738 

Ullman, A. N., & Kittner, N. (2024). Are global efforts coordinated for a Just Transition? 

A review of civil society, financial, government, and academic Just Transition 

frameworks. Energy Research & Social Science, 108, 103371. 

https://doi.org/10.1016/j.erss.2023.103371 

UN. (n.d.). Department of Economic and Social Affairs: Cooperatives. Retrieved 

https://social.desa.un.org/issues/cooperatives 

UNEP. (2020). Guidelines for social life cycle assessment of products and organizations 

2020. United Nations Environment Programme. 

United Nations. (2020). Sustainable Development Goals. 

https://sustainabledevelopment.un.org/sdgs 

Valencia, M., Bocken, N., Loaiza, C., & De Jaeger, S. (2023). The social contribution of the 

circular economy. Journal of Cleaner Production, 408, 137082. 

https://doi.org/10.1016/j.jclepro.2023.137082 



270 

 
Valencia, M., Solíz, M. F., & Yépez, M. (2023). Waste picking as social provisioning: The 

case for a fair transition to a circular economy. Journal of Cleaner Production, 

398, 136646. https://doi.org/10.1016/j.jclepro.2023.136646 

Van de Ven, A. (2007). Engaged Scholarship. A guide for organizational and social 

research in business studies and the social sciences, providing a clear framework 

for research design and methodology. Oxford University Press. 

https://global.oup.com/ukhe/product/engaged-scholarship-9780199226306 

Van der Mensbrugghe, D. van der, & Peters, J. C. (2016). Volume preserving CES and CET 

formulations. Presented at the 19th Annual Conference on Global Economic 

Analysis, Washington DC, USA. Presented at the 19th Annual Conference on 

Global Economic Analysis, Washington DC, USA. 

http://www.gtap.agecon.purdue.edu/resources/res_display.asp?RecordID=5

070 van der Velden, M. (2021). ‘Fixing the World One Thing at a Time’: Community repair 
and a sustainable circular economy. Journal of Cleaner Production, 304, 127151. 

https://doi.org/10.1016/j.jclepro.2021.127151 

van Hees, M., Oskam, I., & Bocken, N. (2025). Motives, drivers and barriers to urban 

upcycling: Insights from furniture upcycling in the Netherlands. Journal of 

Cleaner Production, 486, 144485. 

https://doi.org/10.1016/j.jclepro.2024.144485 

Van Opstal, W. (2025). Work Integration Social Enterprises. In International 

Encyclopedia of Civil Society (p. 8p). Springer Nature. 

Van Opstal, W., Bocken, N., & Brusselaers, J. (2025a). Cooperating for Circularity? 

Perspectives of Citizen Energy Cooperative Members on Circular Solar 

Business Models. Journal of Cleaner Production, 144653. 

https://doi.org/10.1016/j.jclepro.2025.144653 

Van Opstal, W., Bocken, N., & Brusselaers, J. (2025b). Smart, circular and renewable: The 

role of cooperative governance in accelerating a sustainable energy transition. 

Energy Research & Social Science, 123, 104049. 

https://doi.org/10.1016/j.erss.2025.104049 

Van Opstal, W., & Borms, L. (2023). Startups and circular economy strategies: Profile 

differences, barriers and enablers. Journal of Cleaner Production, 396, 136510. 

https://doi.org/10.1016/j.jclepro.2023.136510 

Van Opstal, W., & Borms, L. (2024). Work integration ambitions of startups in the 

circular economy. Annals of Public and Cooperative Economics, 95(2), 477–504. 

https://doi.org/10.1111/apce.12431 

Van Opstal, W., & Borms, L. (2025). Subsidizing repair: Implications for the formal and 

informal circular economy. Journal of Cleaner Production, 518, 145898. 

https://doi.org/10.1016/j.jclepro.2025.145898 

Van Opstal, W., Borms, L., Brusselaers, J., Bocken, N., Pals, E., & Dams, Y. (2024). Towards 

sustainable growth paths for work integration social enterprises in the circular 

economy. Journal of Cleaner Production, 470, 143296. 

https://doi.org/10.1016/j.jclepro.2024.143296 



271 

 

 

Van Opstal, W., Deraedt, E., & Gijselinckx, C. (2009). Monitoring profile shifts and 

differences among WISEs in Flanders. Social Enterprise Journal, 5(3), 229–258. 

https://doi.org/10.1108/17508610911004322 

Van Opstal, W., & Manshoven, S. (2024). From trust to transition: Residential customer 

acceptance of circular solar business models. Energy Research & Social Science, 

115, 103647. https://doi.org/10.1016/j.erss.2024.103647 

Van Opstal, W., Pacolet, J., & Baeyens, K. (2007). Een markt voor beschutte werkplaatsen 

in Vlaanderen. HIVA / VLAB vzw / De Pijler vzw; Leuven/Tienen/Berchem. 

https://lirias.kuleuven.be/1898425 

Van Opstal, W., Pals, E., & Sangers, D. (2025). Mapping the prevalence and size of the 

informal circular economy in an industrialised region. Resources, Conservation 

and Recycling, 218, 108268. https://doi.org/10.1016/j.resconrec.2025.108268 

Van Opstal, W., & Smeets, A. (2022). Market-Specific Barriers and Enablers for 

Organizational Investments in Solar PV—Lessons from Flanders. Sustainability, 

14(20), Article 20. https://doi.org/10.3390/su142013069 

Van Opstal, W., & Smeets, A. (2023a). Circular economy strategies as enablers for solar 

PV adoption in organizational market segments. Sustainable Production and 

Consumption, 35, 40–54. https://doi.org/10.1016/j.spc.2022.10.019 

Van Opstal, W., & Smeets, A. (2023b). When do circular business models resolve barriers 

to residential solar PV adoption? Evidence from survey data in Flanders. Energy 

Policy, 182, 113761. https://doi.org/10.1016/j.enpol.2023.113761 

Van Opstal, W., Smeets, A., & Pals, E. (2024). Aligning incentives for implementing 

reversible bonding as a circular economy innovation. Business Strategy and the 

Environment. https://doi.org/https://doi.org/10.1002/bse.3904 

Van Waeyenberg, H., & De Cuyper, P. (2016). Een uitgebreide monitor voor de sociale 

economie in Vlaanderen (Nos 2016–7; WSE Report). 

Vandekerkhove, T., De Leebeeck, K., Knipprath, H., & Struyven, L. (2021). Begeleiding op 

de werkvloer op een nieuwe leest. Bouwstenen voor een kader voor het 

individueel maatwerk in Vlaanderen. Begeleiding Op de Werkvloer Op Een 

Nieuwe Leest. Bouwstenen Voor Een Kader Voor Het Individueel Maatwerk in 

Vlaanderen. https://lirias.kuleuven.be/3664766 Vanhuyse, F., Fejzić, E., Ddiba, D., & Henrysson, M. (2021). The lack of social impact 
considerations in transitioning towards urban circular economies: A scoping 

review. Sustainable Cities and Society, 75, 103394. 

https://doi.org/10.1016/j.scs.2021.103394 

Vanhuyse, F., Rezaie, S., Englund, M., Jokiaho, J., Henrysson, M., & André, K. (2022). 

Including the social in the circular: A mapping of the consequences of a circular 

economy transition in the city of Umeå, Sweden. Journal of Cleaner Production, 

380, 134893. https://doi.org/10.1016/j.jclepro.2022.134893 

Varian, H. (2018). Use and Abuse of Network Effects. In Toward a Just Society (pp. 227–
239). Columbia University Press. https://doi.org/10.7312/guzm18672-013 

Velenturf, A. P. M., & Purnell, P. (2021). Principles for a sustainable circular economy. 

Sustainable Production and Consumption, 27, 1437–1457. 



272 

 
https://doi.org/10.1016/j.spc.2021.02.018 

Velter, M. G. E., Bitzer, V., Bocken, N. M. P., & Kemp, R. (2020). Sustainable business 

model innovation: The role of boundary work for multi-stakeholder alignment. 

Journal of Cleaner Production, 247, 119497. 

https://doi.org/10.1016/j.jclepro.2019.119497 

Verkade, N., & Höffken, J. (2018). The design and development of domestic smart grid 

interventions: Insights from the Netherlands. Journal of Cleaner Production, 

202, 799–805. https://doi.org/10.1016/j.jclepro.2018.08.185 

Vernay, A.-L., Sebi, C., & Arroyo, F. (2023). Energy community business models and their 

impact on the energy transition: Lessons learnt from France. Energy Policy, 175, 

113473. https://doi.org/10.1016/j.enpol.2023.113473 

Versluys, H., Fahy, M., Dewickere, D., Van Opstal, W., & Bachus, K. (2021). Voorstudie 

werkagenda circulaire maakindustrie. 

Vetters, J., Thomassen, G., & Van Passel, S. (2025). Getting stakeholders aboard for 

offshore wind decommissioning: A qualitative study on end-of-life challenges 

in Belgium. Energy Research & Social Science, 120, 103873. 

https://doi.org/10.1016/j.erss.2024.103873 

Viardot, E. (2013). The role of cooperatives in overcoming the barriers to adoption of 

renewable energy. Energy Policy, 63, 756–764. 

https://doi.org/10.1016/j.enpol.2013.08.034 

Vickers, I. (2010). Social enterprise and the environment: A review of the literature. Third 

Sector Research Centre. 

Vidal, I. (2005). Social Enterprise and Social Inclusion: Social Enterprises in the Sphere 

of Work Integration. International Journal of Public Administration, 28(9–10), 

807–825. https://doi.org/10.1081/PAD-200067347 

Villalba-Eguiluz, U., Sahakian, M., González-Jamett, C., & Etxezarreta, E. (2023a). Social 

and solidarity economy insights for the circular economy: Limited-profit and 

sufficiency. Journal of Cleaner Production, 418, 138050. 

https://doi.org/10.1016/j.jclepro.2023.138050 

Villalba-Eguiluz, U., Sahakian, M., González-Jamett, C., & Etxezarreta, E. (2023b). Social 

and solidarity economy insights for the circular economy: Limited-profit and 

sufficiency. Journal of Cleaner Production, 418, 138050. 

https://doi.org/10.1016/j.jclepro.2023.138050 

Vlaanderen Circulair. (2022). Doeners in Vlaanderen. https://vlaanderen-

circulair.be/nl/doeners-in-vlaanderen 

Vogus, T. J., & Taylor, J. L. (2018). Flipping the script: Bringing an organizational 

perspective to the study of autism at work. Autism, 22(5), 514–516. 

https://doi.org/10.1177/1362361318776103 

Von Jacobi, N. L., Chiappero-Martinetti, E., Ziegler, R., Martijn van der Linden, & Cees van 

Beers. (2019). Social Innovation and Agency. In Creating Economic Space for 

Social Innovation. GBR. https://iris.unipv.it/handle/11571/1301407 

Walker, A. M., Opferkuch, K., Roos Lindgreen, E., Simboli, A., Vermeulen, W. J. V., & Raggi, 

A. (2021). Assessing the social sustainability of circular economy practices: 



273 

 

 

Industry perspectives from Italy and the Netherlands. Sustainable Production 

and Consumption, 27, 831–844. https://doi.org/10.1016/j.spc.2021.01.030 

Ward, R. (1995). Land, law and custom: Diverging realities in Fiji. 

https://agris.fao.org/search/en/providers/123819/records/64735b0b08fd6

8d546026e0d 

Weber, K. M., & Rohracher, H. (2012). Legitimizing research, technology and innovation 

policies for transformative change: Combining insights from innovation 

systems and multi-level perspective in a comprehensive ‘failures’ framework. 
Research Policy, 41(6), 1037–1047. 

Westerdahl, S., & Westlund, H. (1998). Social Economy and New Jobs: A Summary of 

Twenty Case Studies in European Regions. Annals of Public and Cooperative 

Economics, 69(2), 193–218. https://doi.org/10.1111/1467-8292.00079 

Wierling, A., Schwanitz, V. J., Zeiß, J. P., Bout, C., Candelise, C., Gilcrease, W., & Gregg, J. S. 

(2018). Statistical Evidence on the Role of Energy Cooperatives for the Energy 

Transition in European Countries. Sustainability, 10(9), Article 9. 

https://doi.org/10.3390/su10093339 

Wijkman, A., & Skånberg, K. (2017). The Circular Economy and Benefits for Society: Jobs 

and Climate Clear Winners in an Economy Based on Renewable Energy and 

Resource Efficiency. Undefined. https://www.semanticscholar.org/paper/The-

Circular-Economy-and-Benefits-for-Society%3A-Jobs-Wijkman-

Sk%C3%A5nberg/5c8e3b3ae3fe3f8ae28a6dbf29817b388460ee29 

Willeghems, G., & Bachus, K. (2018a). Employment impact of the transition to a circular 

economy: Literature study. 

Willeghems, G., & Bachus, K. (2018b). Impact van de circulaire economie in Vlaanderen 

op de sociale economie en de tewerkstelling van kansengroepen. 

https://lirias.kuleuven.be/2791133 

Williams, J. (2022). Challenges to implementing circular development – lessons from 

London. International Journal of Urban Sustainable Development, 14(1), 287–
303. https://doi.org/10.1080/19463138.2022.2103822 

Wolsink, M. (2012). The research agenda on social acceptance of distributed generation 

in smart grids: Renewable as common pool resources. Renewable and 

Sustainable Energy Reviews, 16(1), 822–835. 

https://doi.org/10.1016/j.rser.2011.09.006 

Wolsink, M. (2024). Conceptualizations of smart grids –anomalous and contradictory 

expert paradigms in transitions of the electricity system. Energy Research & 

Social Science, 109, 103392. https://doi.org/10.1016/j.erss.2023.103392 

Wolters, L., & Brusselaers, J. (2024). The energy transition paradox: How lithium 

extraction puts pressure on environment, society, and politics. The Extractive 

Industries and Society, 19, 101498. 

https://doi.org/10.1016/j.exis.2024.101498 

Wuyts, W., Marin, J., Brusselaers, J., & Vrancken, K. (2020). Circular economy as a COVID-

19 cure? Resources, Conservation, and Recycling, 162, 105016. 

https://doi.org/10.1016/j.resconrec.2020.105016 



274 

 
Xie, H., Ahmad, T., Zhang, D., Goh, H. H., & Wu, T. (2024). Community-based virtual power plants’ technology and circular economy models in the energy sector: A 

Techno-economy study. Renewable and Sustainable Energy Reviews, 192, 
114189. https://doi.org/10.1016/j.rser.2023.114189 

Yawar, S. A., & Kuula, M. (2021). Circular economy and second-hand firms: Integrating 
ownership structures. Cleaner Logistics and Supply Chain, 2, 100015. 
https://doi.org/10.1016/j.clscn.2021.100015 

Yildiz, Ö. (2014). Financing renewable energy infrastructures via financial citizen 
participation – The case of Germany. Renewable Energy, 68, 677–685. 

https://doi.org/10.1016/j.renene.2014.02.038 
Yildiz, Ö., Rommel, J., Debor, S., Holstenkamp, L., Mey, F., Müller, J. R., Radtke, J., & Rognli, 

J. (2015). Renewable energy cooperatives as gatekeepers or facilitators? Recent 
developments in Germany and a multidisciplinary research agenda. Energy 

Research & Social Science, 6, 59–73. 
https://doi.org/10.1016/j.erss.2014.12.001 

Zhou, X.-Y., Lu, G., Xu, Z., Yan, X., Khu, S.-T., Yang, J., & Zhao, J. (2023). Influence of Russia-
Ukraine War on the Global Energy and Food Security. Resources, Conservation 

and Recycling, 188, 106657. https://doi.org/10.1016/j.resconrec.2022.106657 
Ziegler, R., Bauwens, T., Roy, M. J., Teasdale, S., Fourrier, A., & Raufflet, E. (2023). 

Embedding circularity: Theorizing the social economy, its potential, and its 
challenges. Ecological Economics, 214, 107970. 
https://doi.org/10.1016/j.ecolecon.2023.107970 

Ziegler, R., Poirier, C., Lacasse, M., & Murray, E. (2023). Circular Economy and 
Cooperatives—An Exploratory Survey. Sustainability, 15(3), Article 3. 
https://doi.org/10.3390/su15032530 

Zink, T., & Geyer, R. (2017). Circular Economy Rebound. Journal of Industrial Ecology, 
21(3), 593–602. https://doi.org/10.1111/jiec.12545 

Zisopoulos, F. K., Steuer, B., Abussafy, R., Toboso-Chavero, S., Liu, Z., Tong, X., & Schraven, 
D. (2023). Informal recyclers as stakeholders in a circular economy. Journal of 

Cleaner Production, 415, 137894. 
https://doi.org/10.1016/j.jclepro.2023.137894 

  



275 

 

 

  



276 

 

  



277 

 

 

Appendices 

 APPENDIX 2.1 – Partner organisations from the circular startup ecosystem in Flanders 

 Circular Flanders (Vlaanderen Circulair): Circular Flanders is a partnership of governments, companies, civil society, and the knowledge community and act as the central hub and inspiration source for the circular economy in Flanders. The Government of Flanders has set the circular economy as one of the seven transition priorities and appointed the OVAM (the Public Waste Agency of Flanders) as the initiator of Circular Flanders. The operational team, which is responsible for the day-today operation, is embedded in the OVAM.  
 Start it @KBC: Start it @KBC is startup accelerator and is considered to be the largest startup ecosystem in Belgium. Its mission is to support startups in their entrepreneurship. Start it @KBC aims to attract startups with an innovative and scalable product or business model. Selected startups pay no money or equity and follow an acceleration program during the first three months, followed by a growth path. For a year, they can count on mentorship, expertise, custom workshops, and funding advice. The program focuses on market validation, business development, and sales as a basis for later fund-raising. Start it @KBC is part of the Global Accelerator Network (GAN), a network of more than 100 accelerators worldwide.  
 Social Innovation Factory (Sociale Innovatiefabriek): The Social Innovation Factory has been founded in 2013 as a joint initiative of the Flemish Government, civil society actors and companies. Its mission is to mainstream social innovation and social entrepreneurship as means to support societal change. As a network organisation, they collaborate with actors from the quintuple helix. The Social Innovation Factory acts as a knowledge hub, a community, and offers activities and trajectories, including an Impact Startup Club. 
 Dyzo: Dyzo is a non-profit association, established to assist entrepreneurs in difficulty, trying to prevent bankruptcy. Its support encompasses economic, legal and psychological aspects, offered by a combination of professionals and volunteers. The Flemish Government provides financial support, rendering this offer free for enterprises in difficulty.  
 Others: Hefboom (social and circular credit organisation), Microstart (credit provider focusing at micro-enterprises), and Voka (employer federation whose services include trajectories for startups). 
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 APPENDIX 2.2 – The Survey (translated from Dutch) 

 To start, we would like to ask you some questions about the startup for which you are completing in this survey. 
 1. In which phase is the startup? a. I don’t have a startup yet, but I have a business idea (ideation) [go to pathway 2]  b. I already sold to some early adopters (build-validation)  c. I sell enough to generate profit and growth (go-to-market)  d. I have a proven scalable or repeatable business model (mature business) e. The startup has stopped [go to pathway 3] 

 2. Have you ever participated at a Start it @KBC trajectory? a. Yes, I am a participant b. Yes, I participated in the past  c. No, I have never participated (yet)  
 3. What type of startup do you have?   a. Production (product, hardware,…)  b. Services c. IT / Software d. Commerce and retail e. Other: describe 

 4. Which sector does your startup belong to?  a. Agriculture and fishing  b. Food and beverages c. Textiles and clothing d. Wood and furniture e. Plastics and chemicals f. Automotive and (e-)bikes g. Waste collection, treatment, and recycling h. Energy i. Construction j. Transport and logistics k. Warehousing, postal, and courier activities l. Accomodation and food service activities m. Information and communication n. Rental and leasing activities o. Advertising and market research p. Wholesale, retail and e-commerce in household appliances 
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q. Wholesale, retail, and e-commerce of other goods r. Financial and insurance activities I s. Real estate activities t. Education and research u. Human health and social work activities v. Arts, entertainment, and recreation w. Repair of household appliances x. Repair of other goods y. Other: describe 

 5. Which markets does the startup target? (multiple answers are possible) a. Business-to-business (BtB) b. Business-to-consumer (BtC) c. Business-to-government (BtG) d. Business-to-business-to-consumer (BtBtC) e. PeerToPeer f. Other: describe 

 6. Which legal form does your startup have? a. Sole proprietorship in main or secondary occupation b. Private company with limited liability c. Limited company d. Cooperative  e. Non-profit association f. Other: describe 

 7. How much turnover did your startup have in 2020? a. No turnover b. 1 – 10 000 EUR c. 10 000 – 50 000 EUR d. 50 000 – 100 000 EUR e. 100 000 – 250 000 EUR f. 250 000 – 500 000 EUR g. 500 000 – 1 000 000 EUR h. > 1 000 000 EUR 

 8. What was the suspected impact of COVID-19 on your turnover? a. Not applicable (e.g. not yet started in 2020) b. A strong negative impact  c. A limited negative impact d. Little or no impact 
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 e. A limited positive impact f. A strong positive impact 

 9. What do you consider to be the comparative advantages of your startup? (max. 3) a. Skills, experience, and knowledge b. Access to information c. Investments in human capital a. Capacity to innovate b. Entrepreneurship and leadership  c. Sustainability and/or circularity  d. Relational skills and network e. Value creation and quality 

 In a circular economy we try to (re)use materials as long and efficiently as possible. The Flemish Government also targets the circular economy in its relance strategy. We are interested to which extent your startup implements several circular strategies. 
 10. To what extent does you startup implement the following strategies?  [not – limited – extensive – not applicable]  a. Product design to use less materials b. Product design for lifetime extension c. Product design with modular parts (in function of repair, recycle,…) d. Using renewable materials e. Sharing production means  f. Circular business models (e.g. as-a-service models) g. Offering maintenance and repair  h. Recuperation of waste, residuals and/or by-products i. Take-back system for refurbishment and recycling  j. Support services which reinforce circularity (e.g. software) 

 11. According to you, is it more or less difficult to build a profitable business for startups with a circular strategy compared to other startups?   [much easier – easier – the same – more difficult – much more difficult – no opinion]  Why? (empty text box) 

 12. Which barrriers do you see to implement circular strategies in your startup? (Max. 5) a. Little or no personal interest b. The customer is not interested  
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c. There is a lack of cooperation in the value chain (producers, wholesale,…)  d. Our sector mainly works linear (design-make-use-dispose)  e. The current regulations create important barriers  f. There is a lack of international cooperation concerning regulations g. Virgin materials are (less) expensive  h. There is a lack of standardization (labels, certificates, guarantees,…) i. High initial investment costs  j. Technological barriers to deliver a satisfying quality  k. Limited circular design of products  l. Limited examples of frontrunners  m. There is a lack of information on the environmental impact of products n. Other (describe)  
 13. Which support measures could be offered by the government to encourage you to implement (more) circular strategies? (Max 5)  a. Measures to limit international competition  b. Bank quarantees for investments  c. Eliminating regulatory barriers  d. Support for innovation and cooperation (subsidies)  e. More education and training for new and more polyvalent skills  f. More access to information and expertise  g. Liquidity support for subordinate loans  h. Chances to reinforce export and international knowledge exchange for Flemish frontrunners  i. Fiscal measures that stimulate circular goods and services  j. Public procurement for circular goods and services k. Other (describe) 

 14. Are the elements below considered as enablers or barriers in your company? (A barrier, rather a barrier, neutral, rather an enabler, an enabler)  a. Financial means  b. Experience of the entrepreneur(s)  c. Scale d. Team dynamics e. Feasibility of the product f. Quality of the product  g. Market developments h. Marketing i. Growth path of the company  j. Loyal clients k. Competition 
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 l. Stable supply chain of materials m. Administrative and legal environment n. Skills 

 Startups need the right skills and talents. Therefore, we would like to ask some questions on the need for competent employees. 
 15. How many full time equivalent employees does your startup have? (payroll, e.g. no interns)  
 16. To what extent do you expect to need the following skills in a future, more circular economy? Skills related to…    [certainly not – probably not – probably – certainly – don’t know]  a. Trade, sales, and marketing  b. Crafts  c. Wood and construction  d. IT and digital communication  e. Environment and green technology  f. Research and development  g. Production h. Technical skills i. Transport and logistics 17. Do you plan to employ disadvantaged groups?  a. I already collaborate with Work Integration Social Enterprises (WISEs)  b. Ik already employ disadvantaged groups  c. I am considering to collaborate with WISEs  d. I am considering to employ disadvantaged groups  e. I don’t see any immediate added value for my company  f. I don’t know  The results of this survey are processed anonymously. We would like to ask you some questions about your profile as entrepreneur. 
 18. What is your gender?   a. M b. F c. X 

 19. What is your age?   
 20. What is your highest educational degree? a. I don’t have a high school degree  



283 

 

 

b. High school (focused on practical experiences) c. High school (focused on technical skills) d. High school (focused on arts, architecture,…) e. High school (focused on general skills) f. Higher education: bachelor (or similar) g. University: master (or similar) h. University: PhD 

 21. Is at least one of your grandparents originating from outside the European Union?  a. Yes b. No c. Don’t know  
 22. To what extend do you have the following professional experience: a. Number of years work experience (total): b. Number of years experience in the sector of your startup:  c. Number of years experience in management or a leadership position:  d. Number of years experience as entrepreneur of your own business:  
Specific question for enterpreneurs that stopped their business [pathway 3] 

 23. What was the reason the enterprise stopped? a. The enterprise actually never started b. The enterprise was sold / I sold my shares c. The enterprise was liquidated (or the procedure is ongoing) d. The enterprise went bankrupt (or the procedure is ongoing) e. Other (describe) 
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 APPENDIX 2.3 – Interview questions, questionnaire, and list of respondents 
 

List of respondents 

 
Number Date Role Organisation 

1 22/08/2022 Policy advisor social and circular 

economy 

Provincial administration A 

2 23/08/2022 Policy advisor social and circular 

economy 

Provincial administration B 

3 25/08/2022 Head of Unit Flemish government 

administration 

4 Policy expert sustainable 

development 

Flemish government 

administration 

5 Policy expert circular hub 

development 

Flemish government 

administration 

6 26/08/2022 Policy advisor social policy Sectoral federation of WISEs 

7 Policy advisor circular economy Sectoral federation of WISEs 

8 30/08/2022 Project Manager Social circular Hub 

9 08/09/2022 Facilitator Circular Economy Hub 

 

Interview questions (translated from Dutch) 
 

1. What is the main value WISEs can provide to startups in general and circular startups in 

particular? 

2. What is the main value startups in general and circular startups in particular can provide 

to WISEs? 

3. What do you consider as the main barriers for (circular) start-ups and WISEs to 

cooperate? 

4. What do you consider as the main enablers to foster cooperation between (circular) 

start-ups and WISEs? 
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Questionnaire (translated from Dutch) 

 Respondents were asked to evaluate the following statements, on the one hand asking to what extent they recognize these statements from their experience and expertise. On the other hand, asking to what extent these statements make sense according to them. Respondents were given the choice to answer on a 5-point Likert scale, complemented with the option ‘no idea’. We used SurveyMonkey to collect responses. 
 Statement In line with own experience 

In line with logic (makes sense) 1.       Startups in the ideation phase show a stronger interest in working with target groups than startups who in the go-to-market phase. We notice idealism at the drawing board, but this interest fades away when the start-up enters the market. 
(Rather) No: 2 (Rather) Yes: 1 

(Rather) No: 4 (Rather) Yes: 2 

2.       Target groups are mainly regarded as interesting by startups when they are still too small to recruit staff themselves. Once a certain turnover has been reached, the interest in target groups fades away. Target groups are especially interesting as cheap labour during the initial phase. 
(Rather) No: 2 (Rather) Yes: 1 

(Rather) No: 6 (Rather) Yes: 1 

3.       Startups that want to work with target groups mainly need skills in production and transport & logistics. In addition, startups that want to collaborate with WISEs have a stronger need for research and development skills, because they need to streamline and optimize complex(er) production processes. 
(Rather) No: 1 (Rather) Yes: 3 

(Rather) No: 1 (Rather) Yes: 4 

4.       Startups that recruit target groups themselves (or wish to do so) need different skills than those that want to collaborate with WISEs. (Rather) No: 0 (Rather) Yes: 5 

(Rather) No: 0 (Rather) Yes: 9 5.       Entrepreneurs with more than 5 years of management experience show less interest in working with target groups or WISEs than others. They go back to traditional models that they know from the normal economic circuit. 
(Rather) No: 3 (Rather) Yes: 0 

(Rather) No: 5 (Rather) Yes: 4 

6.       Circular startups show more interest than other startups in collaborating with target groups and WISEs. (Rather) No: 0 (Rather) Yes: 4 

(Rather) No: 0 (Rather) Yes: 7 7.       Working with WISEs is not only considered by startups that focus on circular strategies in the outer circles (recycling or refurbishment), but also by startups that focus on circular strategies in the inner circles (design, use of renewable materials). 
(Rather) No: 2 (Rather) Yes: 4 

(Rather) No: 0 (Rather) Yes: 6 

8.       WISEs have a comparative advantage within the circular economy because they are already strongly embedded in value chains and have experience of strong collaboration within value chains. (Rather) No: 0 (Rather) Yes: 9 

(Rather) No: 0 (Rather) Yes: 6 9.       Circular startups that collaborate with WISEs are more likely to find their way to subsidies and public procurement. (Rather) No: 1 (Rather) Yes: 2 

(Rather) No: 0 (Rather) Yes: 4 10.    Circular startups that collaborate with WISEs are often active in business-to-consumer markets. Price competition plays a strong role in these markets, causing these companies to look for cheap labour. (Rather) No: 2 (Rather) Yes: 2 

(Rather) No: 6 (Rather) Yes: 1 
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 APPENDIX 2.4 – Probit regressions on profile differences Table A.2.1 – Profile differences of circular social enterprises – probit regressions 

 No CE No WISEs 

CE WISEs N 121 121 Prob > Chi-2 0.0003 0.0097 Pseudo R² 0.3131 0.2398 Constant term -1.5397 (0.8938) 0.1873 (0.9529) Female 0.6741 (0.3927)* -0.5535 (0.3583)  Age 0.0288 (0.0189) -0.0123 (0.0197) Education: bachelor 0.1466 (0.5579) -1.1517 (0.5432)** Education: master 0.0220 (0.5350) -0.2305 (0.4639) Education: PhD 0.2216 (0.6744) -0.8161 (0.6997) Migrant -0.6596 (0.4793) -0.0981 (0.4521) ≥ 5 years industry experience 0.4446 (0.3838) -0.3865 (0.3410) ≥ 5 years management experience 0.1356 (0.5172) -0.5529 (0.4360) ≥ 5 years entrepreneurial experience -0.2066 (0.4764) 0.1591 (0.4068) Manufacturing -0.5979 (0.5110) 0.1077 (0.3655) Secondary sector -1.6649 (0.4881)*** 0.1912 (0.3863) BtB market -0.2621 (0.3912) 0.2270 (0.3552)) BtC market -0.2748 (0.3447) 0.6910 (0.3238)** BtG market -0.6227 (0.4145) 0.0140 (0.4048) BtBtC market -0.2412 (0.3499) 0.4238 (0.3182) Limited liability 0.3811 (0.4684) 0.4796 (0.4115) Return (ordinal) 0.0019 (0.1011) -0.1579 (0.0988) FTE employed 0.0008 (0.0388) 0.0721 (0.0387)* “CE” indicates the startup implements at least one circular strategy in full.  “WISEs” indicates that the startup is willing to collaborate with WISEs (or already does). 
Note: Significance levels: * at the 10% level, ** at the 5% level, *** at the 1% level. The same VIF-statistics 

apply as in Table 3, suggesting only a limited degree of multicollinearity. 
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APPENDIX 3.1 – The CGE model 
 The CGE model applied is calibrated for the Belgian economy, with 13 sectors and 13 goods for 2018, one household, a government, and trade (Borms, Pals, Dams, et al., 2023; Brusselaers et al., 2022).  
 The model 
 The main assumptions of this model, as summarised by (Lahcen et al., 2020), include the following: 
 

- Each sector is modelled as a representative company, with constant elasticity of transformation production functions that are embedded in a nested production function. The production functions are calibrated according to (Van der Mensbrugghe & Peters, 2016); 
- Firms maximise profits, subject to labour and capital availability, technology, and input of intermediate products and services; 
- Labour is traded on the labour market, wages are dependent upon the household’s desire for leisure time. Hence, the CGE model only accounts for voluntary unemployment; 
- Consumer decisions are functions of constant elasticity of substitution functions and are nested in consumption structures following (Pollak & Wales, 1978); 
- Government spending is subject to the available budget and is determined by consumption prices and distribution parameters of the government’s utility function; 
- Investment demand depends on investment prices and distribution parameters of investment utility functions; 
- National income is used for aggregate household consumption, public consumption, and savings; 
- The exported volume depends on export prices while imported volumes depend on Armington elasticities as they are not perfect substitutes; 
- All elasticities are retrieved from the GEM-E3 model description by (Capros et al., 2013) except for the substitution elasticities for transport modes which are based upon (Mayeres, 1999). 
 Furthermore, the model is comparative static by nature and thus does not contain time-dynamics.  
 The labour market 

 In terms of the labour market, the model determines that demand for labour in efficiency equivalent hours is equal to the supply of labour in efficiency equivalent hours. Therefore, any unemployment is voluntary unemployment and is included in the consumption of leisure. In the following, we briefly describe the main modelling parameters to capture the effects of a tax shift from labour to resources and servitisation and discuss some future pathways to model social employment in a CGE model. 
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 A tax shift from labour to resources 

 In the model, the product tax parameter (for Belgium) was increased for agriculture, forestry, and fishing (G1) and mining (G2) in all sectors. The product tax is calculated as the share of product taxes and product subsidies in the total production cost of activities excluding Value Added Taxes (VAT) on inputs. Table A.3.1 shows the product tax parameter as a percentage of the total production cost of activities excluding VAT in the baseline (SC0) and the stepwise increase between the first scenario (SC1) and the most extreme scenario (SC9). Subsequently, the increased revenue from product taxes is used to decrease labour income tax while keeping government utility levels constant. The income tax rate is set to 100% in the baseline and is compared to this baseline in the other scenarios. That way, we can compare the increase in the product tax rate to the decrease in the income tax rate. We see that the increase in the product tax rate is higher than the decrease in the income tax rate because there are relatively few agricultural and mining activities in Belgium. Therefore, to generate a tax revenue high enough to compensate only a very small decrease of income taxes, product taxes must increase significantly. Table A.3.1: Adaptation of the product tax parameter for agricultural and mining goods 

 SC0 SC1 SC2 SC3 SC4 SC5 SC6 SC7 SC8 SC9 Agriculture, forestry, and fishing (G1) 

0.1% 2% 5% 
10% 

15% 

20% 

30% 

40% 

50% 

60% 

Mining (G2) 
0.0% 2% 5% 

10% 

15% 

20% 

30% 

40% 

50% 

60% Income tax rate 

100% 

99% 

98% 

96% 

95% 

93% 

90% 

88% 

86% 

 84% Note: the product tax is the sum of product taxes and product subsidies (negative number) as a share of the total production cost of activities excluding VAT. The income tax rate is compared to the baseline, which is set to 100% 

 Servitisation 

 We model servitisation as a decrease in household consumption of manufacturing goods which includes electronics, furniture, transport equipment, textiles, etc., compensated by an increase in household consumption of market services which includes renting and leasing, advertisements and market research, travel agencies, employment mediation, telecommunication, and software services, among others. The CGE’s calibration and equilibrium conditions apply and rely upon a minimum level of consumption for each good, which is a percentage of the consumption in the base year. In the baseline scenario (SC0), households have a minimum consumption of manufacturing goods (G3) and market services (G11) of 30% of the base year consumption. In other scenarios (SC1-9) we opt for a stepwise decrease of this 30% base year minimum consumption of manufacturing goods. This will simultaneously be 
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compensated by a stepwise increase in the consumption of market services which is set so to be equal to the decreased consumption of manufacturing goods. These parameters are reported in Table A.3.2. 
 Table A.3.2: Adaptation of the minimum consumption of manufacturing goods  Good SC0 SC1 SC2 SC3 SC4 SC5 SC6 SC7 SC8 SC9 Manufacturing (G3) 

30% 

27% 

24% 

18% 

15% 

12% 
9% 6% 3% 0% 

 We note here that we forced consumers to shift their consumption from manufacturing goods to market services instead of increasing the consumers’ perceived substitutability between manufacturing and market services. This choice was made because it allows for a disruptive shock on consumer behaviour with control on consumer actions simulating an actual ‘shift in preferences’ while the approach of substitutability might still require external incentives to move away from the current equilibrium and stimulate the uptake of market services. Note that the minimum level of consumption controls for heterogeneous price and income elasticities of demand, given constant elasticity of substitution across all goods. Hence, adjustment of these minimum levels results in a structurally different and irreversible consumption pattern in which the consumers cannot return to the original situation. This study, however, does not intend to consider the gradual transition from the baseline scenario into the new situation but instead, for analytical reasons, opts for the comparative analysis of these two considerably distinct situations. 
 Future pathways to model social employment in a CGE model 
 Several options were considered to analyse the effect of CE measures on WISEs. One approach to link the CGE model with economic information of WISEs, is to integrate activities and produced goods in an additional sector and good, as conducted earlier on case studies of repair (Brusselaers et al., 2022), and of waste and recycling (Borms, Pals, Dams, et al., 2023). A second approach is introducing a second type of labour and a second type of household in the calibration of the model. This would allow us to analyse differences in labour productivity, wages, and income elasticities. However, CGE models are typically very aggregated models to stimulate economy-wide policy measures. Introducing a WISE sector or a WISE type of labour would only reflect figures that are way too small to have the CGE model calibrated in a meaningful way. Moreover, indicators that are measured with CGE models are production per sector, GDP, labour supply and demand on sectoral level, household consumption and household utility, import and export to the EU and the Rest of World (RoW). We do not expect any policy measure targeted at WISEs to have significant results on these indicators. 
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 APPENDIX 3.2 – List of interview respondents and questionnaire 

 In this Appendix, we provide an anonymized list of interview respondents (Table A.3.3) and an overview of translated interview questions. 
 Table A.3.3 List of interview respondents ID Function Organisation Date 1 Sector Manager Social Economy Trade Union 19/06/2023 2 CEO WISE 19/06/2023 3 Division Manager Regional public administration 19/06/2023 4 Advisor Trade Union 20/06/2023 5 Advisor Trade Union 20/06/2023 6 Researcher Advisory body of the regional government 20/06/2023 7 Expert Advisory body of the regional government 20/06/2023 8 Staff member Regional Employment Office 26/06/2023 9 Advisor Regional public administration 27/06/2023 10 Advisor Regional public administration 27/06/2023 11 Advisor Federation of WISEs 28/06/2023 12 Expert Regional Employment Office 28/06/2023 13 CEO Federation of WISEs 29/06/2023 14 CEO WISE 29/06/2023 15 Commercial Director WISE 29/06/2023 16 Division Manager Local or Provincial public administration 12/07/2023 17 Policy Officer Local or Provincial public administration 12/07/2023 18 Coordinator Local or Provincial public administration 12/07/2023 19 Advisor Federation of WISEs 13/07/2023 20 Circular Economy Expert WISE 19/07/2023 

 

 The semi-structured interview encompassed the following questions: 
 1. What would be impact of a CE transition on skills required within WISEs? 2. What would be the challenges of a growth path of WISEs towards circularity? 3. How should social sustainability, including job quality and upskilling opportunities, be safeguarded within a growth path of WISEs towards a CE? 4. How should environmental sustainability be safeguarded within a growth path of WISEs towards a CE? 5. How should economic sustainability be safeguarded within a growth path of WISEs towards a CE? 6. Open comments on early modelling results 7. What costs and benefits are important to take into account when envisioning a sustainable growth path for WISEs towards a CE? 
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APPENDIX 4.1 – Cobb Douglas production function estimates 

 In this appendix, we report Cobb Douglas production function estimates of WISEs and major industries WISEs are serving in Belgium. A Cobb Douglas production function allows to estimate the technological relationship between the amount output that can be produced by capital goods and labour. This function can be represented as follows: 
 𝑌 =  ఉܮ∝ܭܣ

 With Y = output, A = total factor productivity, K = capital input, L = labour input. a and b are output elasticities of capital and labour. This functional form is straightforward to estimate using linear regression (OLS), by taking logarithms of both sides of the equation, resulting in: 
 ݈݊𝑌 = ܣ݈݊ + ܭ݈݊ߙ +  ܮ݈݊ߚ

 In Table A.4.1 we report Cobb Douglas production function estimates for WISEs and several industries in Belgium, based on financial records data retrieved from the Belfirst database. These estimates result in high to very high R² values. For WISEs, we notice a lower total factor productivity than in other industries and a high labour intensity.  
 Table A.4.1 – Cobb Douglas production function estimates for WISEs and industries in Belgium (year: 2022) 

 

 Regression (OLS) Ln(Capital) Ln(Labour) Constant 

 n Prob > F R² 

coefficient  (se) 

p-value 

coefficient (se) 

p-value 

coefficient (se) p-value WISEs 121 0.000 0.80 
0.174 (0.046) 

0.000 
0.728 (0.070) 

0.000 
3.121 (0.230) 

0.000 Food and beverages 579 0.000 0.70 
0.311 (0.043) 

0.000 
0.667 (0.059) 

0.000 
4.945 (0.222) 

0.000 Textiles and clothing 134 0.000 0.62 
0.218 (0.075) 

0.004 
0.787 (0.133) 

0.000 
4.884 (0.288) 

0.000 Paper and printing 152 0.000 0.85 
0.233 (0.067) 

0.001 
0.808 (0.116) 

0.000 
4.531 (0.200) 

0.000 Wood and furniture 154 0.000 0.76 
0.141 (0.049) 

0.004 
0.887 (0.073) 

0.000 
5.230 (0.244) 

0.000 Chemistry and plastics 402 0.000 0.68 
0.264 (0.052) 

0.000 
0.720 (0.091) 

0.000 
5.045 (0.320) 

0.000 Electrical and electronic equipment 
143 0.000 0.75 

0.075 (0.046) 
0.104 

0.857 (0.092) 
0.000 

5.809 (0.262) 
0.000 Machine construction and automotive 

262 0.000 0.79 
0.085 (0.031) 

0.006 
0.869 (0.055) 

0.000 
5.734 (0.192) 

0.000 Metals and metal products 428 0.000 0.75 
0.243 (0.036) 

0.000 
0.800 (0.051) 

0.000 
4.714 (0.189) 

0.000 Mineral products 203 0.000 0.71 
0.177 (0.047) 

0.000 
0.808 (0.103) 

0.000 
5.236 (0.280) 

0.000 Waste management 176 0.000 0.46 
0.330 (0.054) 

0.000 
0.294 (0.067) 

0.000 
5.846 (0.367) 

0.000 Repair and maintenance 110 0.000 0.63 
0.099 (0.061) 

0.105 
0.840 (0.113) 

0.000 
5.388 (0.332) 

0.000 

 To enable a comparison of labour intensities between industries, we need to apply a constant returns to scale variant of the Cobb Douglas production function, assuming that a + b = 1 for all industries, resulting in the following functional form to estimate: 
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 𝑙ܻ݊ = 𝑙݊ܣ + ܭ𝑙݊ߙ + (1 −  ܮ𝑙݊(ߙ

 Which we can rearrange as follows: 𝑙݊ ܮܻ = 𝑙݊ܣ + 𝑙݊ߙ ܮܭ  

 Estimates of (1-a) are reported in Figure 3 in the main text. 
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APPENDIX 4.2 – Descriptive statistics  
 In this appendix, we report the descriptive statistics of personal and company characteristics of our survey respondents. Descriptive statistics of the other survey questions are reported in the main text. 
 Descriptive statistics of personal characteristics 

 Table A.4.2 - Gender of respondents (n = 115) (nominal variable) 

 

 Frequency % Sex       Male 80 70%    Female 32 28%    I prefer not to disclose 3 3% 

 Table A.4.3 - Age and risk preference of respondents (n = 115) (ratio variables) 

 

 Average (standard deviation) 

Minimum P25  Median P75 Maximum Age  46.90 (10.82) 20 38 48 55 69 Risk preference  65.92 (20.04) 0 58 66 80 100 

 Table A.4.4 – Role positions of respondents (n = 117) (dummy variables) 

 Frequency % (Co-)owner 43 37% Director 25 21% CEO 30 26% Management 25 21% Staff 24 21% 

 

 Descriptive statistics of company characteristics 

 Table A.4.5 – Industry (nominal variable) 

 

 Frequency % Agriculture 1 1% Manufacturing industry 37 32% Construction 20 17% Waste management 11 9% Work Integration Social Enterprise 11 9% Tertiary sector 26 22% Quaternary sector 9 8% Public sector 2 2% Total 117 100% 
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 Table A.4.6 – Company age (ordinal variable) 

 Frequency % Not started officially (yet) 2 2% < 5 years 23 20% 5 – 10 years 24 21% > 10 years 68 58% Total 117 100% 

 Table A.4.7 – Turnover (ordinal variable) 

 Frequency % No turnover 9 8% 1 – 10 000 EUR 6 5% 10 000 – 100 000 EUR 16 14% 100 000 – 1 000 000 EUR 16 14% 1 000 000 – 10 000 000 EUR 33 28% 10 000 000 – 100 000 000 EUR 20 17% > 100 000 000 EUR 17 15% Total 117 100% 

 Table A.4.8 – Employment (ordinal variable) 

 Frequency % No employees 21 18% 1 – 10 employees 30 26% 11 – 49 employees 16 14% 50 – 249 employees 20 17% 250 – 999 employees 22 19% > 1 000 employees 8 7% Total 117 100% 

 Table A.4.9 – Markets (n = 117) (dummy variable) 

 Frequency % Business-to-business 97 83% Business-to-consumer 56 48% Business-to-government 38 32% Peer-to-peer 5 4% 
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APPENDIX 4.3 – Interview questionnaire 

 In this appendix, we provide an overview of the interviewed organisations and the interview questionnaire. 
 Table A.4.10 – Overview of interviewed organisations, the countries they are embedded in, and interview dates 

 ID Organisation Country Date 1 Holland Circular Hotspot The Netherlands December 18, 2024 2 Circular Valley Germany December 19, 2024 3 Circular Flanders Belgium December 19, 2024 4 Helsinki-Uusima Circular Valley Finland December 20, 2024 5 Circular Berlin Germany January 7, 2025 6 Circular Economy Forum Austria Austria January 7, 2025 7a Social Circular Hub Smart Loops  Belgium January 9, 2025 7b Social Circular Hub Smart Loops Belgium January 9, 2025 8a ICESP Italy January 13, 2025 8b ICESP Italy January 13, 2025 9 Social Circular Hub Kempen Belgium January 13, 2025 10 Re-Use Austria Austria January 15, 2025 11 Circular Black Forest Germany January 15, 2025 12 ENSIE Europe January 17, 2025 13 Circular Hub Montenegro Montenegro January 21, 2025 14 Mixi Helsinki Finland January 22, 2025 

 Questionnaire: 
 1. What are the activities of your circular hub? a. How can these activities support the shift from a linear economy to a CE (e.g., symbiotic dependencies)? b. What are the main needs/difficulties you observe among enterprises willing to shift to a CE? c. How do you identify and engage relevant actors? d. What activities do you deliberately not perform (and why)? e. What activities do you organise oriented at involving vulnerable groups at the labour market (why/not)? 2. What is the business model of the circular hub? (incl. its ecosystem value proposition) 3. What is the governance framework of the hub? (multilevel perspective) a. At the level of the circular hub (not at the level of individual projects) b. At the level of networks of circular hubs 4. How can the hub support cocreation and ensure a fair distribution of value (captured) between parties involved? 5. How can the hub keep track of the economic, environmental, and social impact of its activities? 6. What are conditions to succeed in the long term / in a sustainable way? a. Cultural, strategic, operational barriers and drivers b. Optimal size/scope of the hubs? 7. Premortem question: why will the hub be a failed case within 5 years? 
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 APPENDIX 4.4 – Attributes of WISES and respondent characteristics 

 In this appendix, we provide more details on the statistically significant relationships between attributes of WISEs and respondent characteristics, as summarized in Table 14. 
 

• Proximity is considered least an asset among respondents active in the construction industry (42% versus 67%, p < 0.05), and most as a disqualifier among those who consider customised banking and insurance for a circular economy as an enabler (1% versus 12%, p < 0.05). Conversely, it is considered more an asset among respondents considering subsidies and network support on innovation and entrepreneurship as an enabler (71% versus 51%, p < 0.05).  
 

• Quality is considered least as an asset among companies without experience with target group employees (31% versus 52%, p < 0.05) and most as a disqualifier among risk preferent respondents (p < 0.05) and respondents stating customers are not interested in circularity (33% versus 14%, p < 0.05). 
 

• Flexibility is considered more often an asset by companies in the manufacturing industry (58% versus 32%, p < 0.05) but less among companies in the service industry (23% versus 47%, p < 0.05). Moreover, it is considered most an asset among respondents who see subsidies and networking support as an enabler (54% versus 24%, p < 0.01) and least as a disqualifier by those who see improved access to information and expertise (6% versus 27%, p < 0.05), training (4% versus 25%, p < 0.05), or research and development (5% versus 25%, p < 0.05) as enablers for a circular economy. 
 

• Incumbent firms, being respondents with companies aged 10 years or more, value price less as an asset of WISEs (30% versus 50%, p < 0.05). Price is also considered most disqualifier by those considering high initial investment costs as a barrier (38% versus 18%, p < 0.05).  
 

• Capacity is considered more often an asset among those considering subsidies and networking support as an enabler (50% versus 23%, p < 0.01). 
 

• The ability of WISEs to perform complex tasks is considered most an asset among those considering a lack of knowledge as a barrier (41% versus 16%, p < 0.01).  
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APPENDIX 5.1 – Descriptive statistics Table A.5.1 – Descriptive statistics of descriptive characteristics of RESCOOP-members and other respondents. 
 RESCOOP members Non-members 

N =  2808 1143 

Personal characteristics   

Male 83.12% 81.45% 

Age* 56,42 (0.2384) 57,16 (0.4055) 

Activity status: independent 7.55% 8.14% 

Activity status: white collar worker 31.37% 30.62% 

Activity status: blue collar worker* 3.24% 4.99% 

Activity status: civil servant or education** 17.31% 11.46% 

Activity status: other (inactive)* 40.53% 44.79% 

Education level: no higher education** 25.07% 33.51% 

Education level: higher education 36.47% 33.60% 

Education level: university** 38.46% 32.90% 

Migrant 5.91% 7.17% 

Household size 2.68 (0.0384) 2.70 (0.0233) 

Median income (in EUR)* 3500-4500 3500-4500 

Risk aversion 67.47 65.54 

Experience: car lease* 29.84% 33.68% 

Experience: Netflix 37.04% 39.98% 

Experience: Spotify 29.97% 28.52% 

Housing characteristics   

Ownership status: homeowner** 96.15% 93.88% 

Area: urban** 27.62% 18.94% 

Area: semi-urban 46.61% 45.33% 

Area: rural** 25.78% 35.73% 

Living in a city** 45.04% 38.84% 

Housing type: open** 50.85% 64.06% 

Housing type: semi-open** 25.68% 20.75% 

Housing type: closed** 18.85% 12.04% 

Housing type: apartment* 4.62% 3.14% 

Number of building layers** 2.33 (0.0139) 2.19 (0.0210) 

Roof type: slope 84.51% 86.00% 

Roof type: flat 13.54% 12.57% 

Construction year (median) 1980-1989 1980-1989 

Installation parameters   

Meter type: digital 27.69% 28.37% 

Meter type: analog 70.90% 68.94% 

Functions on electricity: none** 48.92% 38.60% 

Functions on electricity: heating** 14.12% 21.63% 

Functions on electricity: boiler** 29.89% 38.06% 

Functions on electricity: air-conditioning** 17.44% 22.98% 

Functions on electricity: EV charging 12.09% 10.95% 

Functions on electricity: heath pump 15.74% 17.77% 

Year of PV installation (median)* 2012 2011 

PV status: no PV 21.72% 22.92% 

PV status: PV (as an owner)** 75.64% 70.52% 

PV status: PV (in a PSS contract)** 1.28% 4.02% 

Institutional trust   

Trust in governments** 2.45 (0.0222) 2.13 (0.0336) 

Trust in service suppliers** 2.71 (0.0187) 2.40 (0.0305) 

Trust in nuclear energy** 2.83 (0.0259) 3.46 (0.0378) 

Trust in technology 3.94 (0.0139) 3.90 (0.0245) 

Trust in the green political party** 2.73 (0.0246) 2.08 (0.0361) Note: Differences are reported as * significant at the 5% level and ** significant at the 1% level. We applied a two-sided F test for differences in ratios and a Mann-Whitney U test for differences between distributions. Standard errors of means are reported between brackets.  
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 APPENDIX 5.2 – Probit regression estimates Table A.5.2 – Probit regression estimates on profile differences of upfront costs as a barrier for solar PV uptake, among homeowners without solar PV. 
 High upfront costs as a barrier for 

solar PV uptake 

n =  651 

Prob > chi2 0.0000 

Pseudo R2 0.1001 

  

Constant term 1.0564 (0.6236) 

RESCOOP member -0.0914 (0.1323) 

Male -0.3902 (0.1292)** 

Age -0.0132 (0.0060)* 

Activity status: white collar worker (omitted)  

Activity status: independent -0.3306 (0.2361) 

Activity status: blue collar worker -0.3493 (0.3342) 

Activity status: civil servant -0.0220 (0.1620) 

Activity status: inactive -0.0446 (0.1904) 

Education: no higher education (omitted)  

Education: higher education  -0.2860 (0.1594) 

Education: university -0.3203 (0.1589)* 

Migrant background -0.6024 (0.2689)* 

Household size 0.1162 (0.0542)* 

Income (ordinal) -0.1458 (0.0520)** 

Risk aversion 0.0039 (0.0019)* 

City -0.1344 (0.1195) 

Type: closed and apartment (omitted)  

Type: semi-open 0.0490 (0.1536) 

Type: open  -0.0195 (0.1694) 

Building layers -0.1418 (0.0896) 

Flat roof 0.1287 (0.1498) 

Roof quality 0.0026 (0.0024) 

Construction year (ordinal) -0.0636 (0.0246)** 

Trust: government 0.0364 (0.0682) 

Trust: service suppliers -0.0813 (0.0724) 

Trust: nuclear energy 0.0510 (0.0519) 

Trust: technology 0.0213 (0.0811) 

Trust: green political party -0.0625 (0.0619) 

Experience: car lease -0.0106 (0.1333) 

Experience: Netflix 0.3859 (0.1305)** 

Experience: Spotify 0.0478 (0.1294) 

Note: * significant at the 5% level, ** significant at the 1% level. Standard errors between brackets. 
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APPENDIX 6.1 – List of interview respondents 

 In Table A.6.1 we report an overview of the 33 anonymized interview respondents that have been interviewed during 30 online MS Teams interviews after providing formal informed consent. Note that project partners are also project beneficiaries, while respondents indicated as project beneficiary were not formally involved in the UIA project as described in Section 6.3.2. 
 Table A.6.1 – List of interview respondents (anonymised) ID Function Stakeholder type Case study relation Date 1 Staff member Founding public authority Project partner March 11, 2024 2 CEO Service provider External expert March 11, 2024 3 Freelance consultant Founding public authority Project partner March 12, 2024 4 Project coordinator Founding public authority Project partner March 13, 2024 5 Staff member Founding public authority Project partner March 13, 2024 6a Staff member Founding public authority Project partner March 13, 2024 6b Staff member Founding public authority Project partner March 13, 2024 7 Project manager Supplier Supplier March 14, 2024 8 CEO Project partner Project partner March 14, 2024 9 Project manager Founding public authority Project partner March 14, 2024 10 Founder Cohousing community External expert March 15, 2024 11 Staff member Public sector federation External expert March 15, 2024 12 Founder On-site company Project beneficiary March 18, 2024 13 CEO RESCOOP External expert March 18, 2024 14a Researcher Project partner Project partner March 20, 2024 14b Researcher Project partner Project partner March 20, 2024 15 Policy officer Public authority External expert March 20, 2024 16 Project manager Project partner Project partner March 21, 2024 17 CEO On-site company Project beneficiary March 21, 2024 18 CEO Purchasing cooperative External expert March 22, 2024 19 Site manager Founding public authority Project beneficiary March 22, 2024 20 Policy officer Public authority Project partner March 22, 2024 21 Sales manager Supplier Supplier March 26, 2024 22 Staff member Founding public authority Project partner March 26, 2024 23a Board member RESCOOP External expert March 26, 2024 23b Board member RESCOOP External expert March 26, 2024 24 Design Engineer Supplier Supplier March 27, 2024 25 Coordinator Supplier Supplier March 27, 2024 26 Founder Supplier Supplier March 27, 2024 27 Staff member RESCOOP External expert March 28, 2024 28 Founder RESCOOP Project partner March 29, 2024 29 CEO Founding public authority Project partner April 3, 2024 30 Director Consultant External expert April 5, 2024 

 After introducing the smart grid project (Figure 14) and potential circular economy (CE) strategies involved, the following interview questionnaire was used during the interviews: 
 1. What value would these CE strategies generate (for whom) in a smart grid and how could this value be captured (e.g., extra income, lower costs)? 2. What would be barriers and enablers to foster CE strategies in a smart grid? 3. Who should be the members of the cooperative, and why (would they want to)? 
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 4. What would be the transaction relation of these members with their cooperative? 5. How could a smart grid cooperative enable the application of circular strategies? 6. How could a smart grid cooperative embed circularity goals in its governance? 7. How could a smart grid cooperative enhance social sustainability in its governance? 8. What capabilities are required to govern a circular smart grid cooperative? 9. What is necessary to scale and replicate a circular smart grid cooperative? 10. Why will this model fail within the next 5 years (major binding barriers)? 
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APPENDIX 6.2 – Overview of project documents 

 In Table A.6.2 we report an overview of project documents related to the case study involving the participation of the first author. Meeting notes and materials include PowerPoint presentations, agenda’s, technical documents, and attachments discussed during these meetings. 
 Table A.6.2 – List of project documents ID Date Description Document 1 06/10/2020 Consortium meeting Meeting notes and materials 2 20/10/2020 Meeting on DC Backbone Meeting notes and materials 3 23/10/2020 Meeting on sustainability trade-offs Meeting notes and materials 4 23/10/2020 Meeting on cooperative governance Meeting notes and materials 5 03/11/2020 Meeting on certification and labelling Meeting notes and materials 6 12/11/2020 Meeting on measuring circularity Meeting notes and materials 7 20/11/2020 Meeting on circular design Meeting notes and materials 8 27/11/2020 Meeting on circular design Meeting notes and materials 9 02/12/2020 Meeting on circular design Meeting notes and materials 10 03/12/2020 Cooperative governance Meeting notes and materials 11 05/01/2021 Consortium meeting Meeting notes and materials 12 08/02/2021 Circular impact Meeting notes and materials 13 24/02/2021 Energy communities Meeting notes and materials 14 13/04/2021 Consortium meeting Meeting notes and materials 15 04/05/2021 Meeting on circular design Meeting notes and materials 16 07/05/2021 Meeting on energy community Meeting notes and materials 17 16/06/2021 Meeting on cooperative governance Meeting notes and materials 18 06/07/2021 Consortium meeting Meeting notes and materials 19 02/09/2021 Meeting on regulatory barriers Meeting notes and materials 20 09/02/2021 Meeting on cooperative governance Meeting notes and materials 21 24/08/2021 Project management team Meeting notes and materials 22 22/09/2021 Workshop preparation Meeting notes and materials 23 24/09/2021 Meeting on cooperative governance Meeting notes and materials 24 27/09/2021 Meeting on use phase of the smart grid Meeting notes and materials 25 28/09/2021 Stakeholder site visit Meeting notes and materials 26 29/09/2021 Stakeholder site visit Meeting notes and materials 27 29/09/2021 Consortium meeting Meeting notes and materials 28 29/09/2021 Stakeholder workshop Meeting notes and materials 29 09/11/2021 Project management team Meeting notes and materials 30 22/10/2021 Meeting on circular procurement Meeting notes and materials 31 29/10/2021 Meeting on smart grid governance Meeting notes and materials 32 09/11/2021 Project management team Meeting notes and materials 33 01/02/2022 Meeting on governance and business model Meeting notes and materials 34 14/02/2022 Meeting on business plan and stakeholder map Meeting notes and materials 35 15/02/2022 Meeting on governance and business model Meeting notes and materials 36 02/05/2022 Status update Meeting notes and materials 37 23/08/2022 Project management team Meeting notes and materials 38 18/10/2022 Meeting on energy management system Meeting notes and materials 39 19/10/2022 Meeting on circular procurement Meeting notes and materials 40 08/11/2022 Consortium meeting Meeting notes and materials 41 30/11/2022 Status update Meeting notes and materials 42 05/12/2022 Status update Meeting notes and materials 43 07/12/2022 Project management team Meeting notes and materials 44 10/01/2023 Meeting on procurement EMS Meeting notes and materials 45 10/01/2023 Meeting on lessons learned Meeting notes and materials 46 11/01/2023 Meeting on governance and EMS Meeting notes and materials 47 20/01/2023 Meeting on EMS procurement Meeting notes and materials 48 23/01/2023 Status update Meeting notes and materials 49 25/01/2023 Meeting on EMS procurement Meeting notes and materials 50 15/02/2023 Lessons learned Meeting notes and materials 51 16/05/2023 Meeting on wind turbine Meeting notes and materials 52 18/07/2023 Project management team Meeting notes and materials 53 17/10/2023 Consortium meeting Meeting notes and materials 54 12/12/2023 Project management team Meeting notes and materials 55 06/02/2024 Consortium meeting Meeting notes and materials 56 12/02/2024 Meeting on interview preparation Meeting notes and materials 57 20/02/2024 Lessons learned Meeting notes and materials 58 02/04/2024 Lessons learned Meeting notes and materials 59 2021 Conceptual blueprint for the energy cooperative at Transfo RESCOOP (2021) 60 2024 Blueprint for a circular smartgrid Rommens et al. (2024) 61 2024 Final project report Leiedal (2024) 
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 APPENDIX 6.3 – Coding details 

 In this appendix, we provide an overview of the retained codes. 
 Table A.6.3 – List of retained codes: smart grid components 

 Codes (number of codings) 1. Batteries (51) 2. CHP (37) 3. DC grid (86) 4. EMS (30) 5. EV charger (28) 6. Flywheel storage (2) 7. Pumped water storage (4) 8. Site repurposing (11) 9. Solar PV (103) 10. Wind turbine (8) 

 Table A.6.4 – List of retained codes: market failures 

 Codes (number of codings) Illustrative quote [respondent number] 1. Externalities (54) “Applying circularity principles to a smart grid is more expensive than 
buying everything new. The value is not in direct financial benefit but in 
significant environmental benefits that are not priced into current 
accounting or economic models. […] The value lies in socioeconomic 
impacts, reducing reliance on politically unstable countries for rare earth 
metals, reducing landfill waste, and associated costs.” [30] 2. Asymmetric information (54) 

 2.1 Adverse selection (3) “If you do not involve citizens from the beginning, it becomes difficult to 
engage them later." [29] 2.2 Moral Hazard (2) “The property management association must include requirements for its 
users in the lease agreement to ensure that circular economy principles are 
properly applied (maintenance, recycling, etc.)." [3] 2.3 Principal agent problems (28) 

“In the context of good governance, it is important to clearly articulate who 
you do and do not want as a member (especially when conflicts of interest 
arise)." [2] 2.4 Screening (19) "In the case of the CHP, the supplier of the installation knows it well, having 
built and maintained it. However, if they decide they no longer wish to 
handle its maintenance over a longer period, the choice is to involve a third 
party, which increases costs. This is because the third party is unfamiliar 
with the installation and will want to mitigate risks." [27] 2.5 Signalling (2) “Mandatory regulations on material passports: the question is, who will 
enforce them? It’s challenging. With this project, we can demonstrate 
pioneering efforts in this area, but it is clear that no framework exists yet. 
We cannot act as a lever in the market.” [5] 3. Market power (7) “Reuse makes us less dependent on big market players in foreign 
countries." [23b] 4. Incomplete markets (47) “If you want of reused batteries, you really have to search for them. The 
market is still weak, as is the case with refurbished products." [15] 
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Table A.6.5 – List of retained codes: ICA principles 

 Codes (number of codings) Illustrating quote [respondent number] 1. Voluntary and Open Membership (47) 

"All stakeholders involved in any way, whether as consumers or as 
interested parties with a vested interest, should have the 
opportunity to participate (or at least be able to become 
members)." [6b] 2. Democratic Member Control (58) 

“Given its democratic nature, a cooperative doesn’t focus on the 
next quarterly results. What’s typical of all cooperatives is that 
they also think across generations, showing concern for those who 
will be part of the cooperative in the future. This creates fertile 
ground for circularity." [28] 3. Member Economic Participation (53) 

"Circularity also lies in the financial aspect—you benefit both 
through a modest dividend and on your energy bill, as members of 
a cooperative have a dual connection to their cooperative: they are 
both owners and users of its services." [27] 4. Autonomy and Independence (45) 

"The founders may, over time, want to discard certain aspects to 
keep the organisation afloat, while the citizens insist: no, don’t do 
that, we don’t need a dividend right now—stick to the goals." [13] 5. Education, Training, and Information (41) 

"We tell the story, and that circular aspect is part of it. That’s also 
one of the reasons we want to be involved—to ensure the story is 
told correctly. We want people to be able to say: wow, it’s 
impressive how well circularity and energy are handled here. We 
want people to remember this and translate it to their own region. 
To do that, the story must be communicated clearly. You need to 
know what’s happening, where things are, and ensure everyone is 
united behind it." [12] 6. Cooperation among Cooperatives (20) 

“When people are aligned on sustainability and circular economy, 
it creates a unifying factor in a cooperative, where members are 
more or less on the same page. If you have several cooperatives 
that align, you can bring together these small networks and create 
a greater impact." [6a] 7. Concern for Community (35) “The money we invest and the added value we generate are 
redistributed back into the community—primarily to the 
members and, secondly, to the local community by allocating a 
portion of the profits to initiatives with social and societal value." [27] 
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 APPENDIX 7.1 – Interview respondents and questionnaire 

 In this appendix, we present an anonymised overview of interview respondents (Table A.7.1) and a translated (from Dutch) version of the interview questionnaires. 
 Table A.7.1 - Interview respondents 

 ID Position Stakeholder type Date 1 Founder  Housing cooperative May 14, 2024 2 Staff member Finance provider May 14, 2024 3 Staff member Intermunicipal organisation May 15, 2024 4 Staff member Municipality May 16, 2024 5 Staff member  Housing cooperative May 17, 2024 6 Founder  Housing cooperative May 21, 2024 7 Founder  Housing cooperative May 21, 2024 8 Founder / CEO PSS provider May 22, 2024 9 CEO Finance provider May 24, 2024 10 Staff member Commercial real estate June 5, 2024 11 Staff member Commercial real estate June 6, 2024 12 Founder / CEO PSS provider December 9, 2024 13 Expert University December 13, 2024 14 CEO Housing cooperative December 13, 2024 15 Founder PSS provider December 17, 2024 16 Founder PSS provider January 7, 2025 17 Founder / CEO PSS provider January 8, 2025 18 Founder / CEO PSS provider January 8, 2025 19 Staff member Intermunicipal organisation January 14, 2025 20 Independent expert Consultancy January 16, 2025 21 Founder  Housing cooperative January 20, 2025 22 Staff member Consultancy January 28, 2025 23 Staff member Municipality February 11, 2025 

 Interview questionnaire respondents 1 – 11 (translated from Dutch): 
 1. What are your experiences with (combinations) of legal persons to organise cooperative housing, while aiming for affordable and sustainable housing? 2. What are, according to you, the critical traits of legal persons (including cooperatives) to ensure affordable and environmentally sustainable housing? 3. What is needed to support housing cooperatives to enable affordability and environmentally sustainability? 4. If there would be a legal status for housing cooperatives, what would be critical design and implementation conditions? 5. What are cases of housing cooperatives we should look at, and why? 6. How can we enable and embed circularity goals in cooperative housing solutions? 7. What are crucial legal, organisational, and financial design considerations for PSS models in housing, from the perspective of users/residents, the cooperative, service providers 8. Regarding funding, what are crucial legal, organisational, and financial design considerations from users/residents, the cooperative, capital providers 
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9. By 2030, it is clear that the combination of housing cooperatives with affordable housing and the implementation of circular strategies turns out to be a complete failure. How did that happen?  (premortem question). 
 Interview questionnaire respondents 12 – 23 (translated from Dutch): 
 1. What are your experiences with housing cooperatives and circular strategies? a. What was your role in this experience? b. What were reasons (not) to implement circular strategies? 2. What are key governance parameters for housing cooperatives to be economically, environmentally, and socially sustainable? 3. What are key organisational drivers to enable/embed circular strategies in housing? 4. What are key barriers and drivers to combine affordability and environmental sustainability? a. Depending on housing type (individual, collective, cohousing)? b. Depending on the organisational identity of the initiator (housing cooperatives, real estate developers, social housing associations, etc.)? c. Depending on the stakeholder position (residents, landlords, external investors, social housing associations, public administrations)? 5. What are key barriers and drivers for sustainable housing cooperatives? a. Scaling and replication b. Funding c. Legal/policy d. Other boundary conditions 6. By 2030, it is clear that the combination of housing cooperatives with affordable housing and the implementation of circular strategies turns out to be a complete failure. How did that happen?  (premortem question). 
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 APPENDIX 8.1 – Interview respondents and questionnaires 

 In this Appendix we provide an overview of interview respondents (Table A.8.1) and a translated version of the questionnaires for the semi-structured interviews. 
 Table A.8.1 – Interview respondents 

 Interview ID 

Respondent ID 

Respondent role Stakeholder type Date 1 1 Director Regional CSA 07 July 2023 2 2 Researcher Academic  12 July 2023 3 3 Director Regional CSA 13 July 2023 4 4 Director Regional CSA 14 July 2023 5 5 Staff member Regional CSA 24 July 2023 6 6 Staff member Regional CSA 09 August 2023 7 7 Team Leader Statistical authority 24 August 2023 8 8 Staff member Regional CSA 01 September 2023 9 9 Staff member Regional CSA 05 September 2023 10 10 Management Regional CSA 11 September 2023 11 11 Staff member Regional CSA 13 September 2023 12 9 Staff member Regional CSA 17 December 2024 13 1 Director Regional CSA 19 December 2024 14 13 Director European CSA 19 December 2024 15 10 Management Regional CSA 08 January 2025 16 14 Volunteer Local CSA 14 January 2025 16 15 Volunteer Local CSA 14 January 2025 17 16 Social worker Local CSA 17 January 2025 18 17 Staff member European CSA 20 January 2025 19 12 Staff member Regional CSA 20 January 2025 20 18 Staff member Municipality 21 January 2025 21 19 Director Local CSA 22 January 2025 22 20 Social worker Local CSA 24 January 2025 23 21 Staff member European CSA 27 January 2025 24 22 Director Regional CSA 29 January 2025 

 Questionnaire first stage (2023): 
 1. What data sources should we take into consideration when mapping the informal circular economy in Flanders? 2. What survey questions should be included when we organise a household survey to map the informal circular economy in Flanders? 3. What are, according to you, the main motives of households to engage in informal circular economy activities (either on the demand side or the supply side) in Flanders? 4. What are, according to you, boundary conditions to ensure a just and sustainable informal circular economy in Flanders? 

 Questionnaire second stage (2024-2025): 
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1. What activities does the CSA you represent organise in the sphere of the informal CE (including repair, reuse, or sharing)? How are they organised (top-down vs bottom up)? Which activities are discontinued, and why? 2. Why should CSAs play a role in a circular transition? What are the roles CSA perform in this transition? 3. What are, according to you, challenges and enablers for a just circular transition? 4. How can CSA enable or embed activities and actions towards a just circular transition? a. Aimed at the level of CSAs itself b. Aimed at the level of its members (influencing membership behaviour) 5. Imagine in 2030, CSAs appear to play no role anymore in the circular transition. What could have happened? (Premortem question) 
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 APPENDIX 8.2 – Descriptive statistics 

 In this Appendix we report descriptive statistics of our survey (Table A.8.2 and A.8.3). 
 Table A.8.2 – Survey descriptive statistics on socio-demographic characteristics and CSA membership  
 Variable Value Statistic Personal characteristic    Age    Male    Living in a city    Living in a central city (subset of living in a city)    Risk preference (0-100)    Trust (0-100)    Environmental consciousness (0-100)    Household size    Monthly net household income    University degree    Active activity status (worker or independent)    CSA Membership 

 51.28 (13.80) 32.68% 41.79% 23.78% 42.72 (22.97) 62.81 (18.98) 72.69 (15.94) 2.93 (1.28) 2500-3499 EUR 38.78% 66.59% 77.57% 

 Average (standard deviation) Relative frequency Relative frequency Relative frequency Average (standard deviation) Average (standard deviation) Average (standard deviation) Average (standard deviation) Mode Relative frequency Relative frequency Relative frequency 

 

 Table A.8.3 – Survey descriptive statistics on informal CE activities  
 

 Repair  (social) 

Repair (community) 

Reuse  (social) 

Reuse (community) 

Share  (social) 

Share (community) Fashion 70% 4% 36% 27% 28% 1% Car 11% 0.1% 2% 0.5% 32% 0% Bike 45% 2% 9% 3% 21% 3% Household EEE 35% 8% 8% 3% 21% 0.4% Multimedia 27% 3% 4% 1% 10% 1% Baby 26% 1% 19% 21% 23% 4% Garden 36% 1% 11% 6% 41% 1% 
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APPENDIX 8.3 – Probit regression estimates 

 Table A.8.4 – Bivariate probit regression results on the informal repair, reuse, or share, and CSA membership 

 
 Repair  (social) Repair (community) Reuse  (social) Reuse  (community) Share  (social) Share  (commun) n 668 668 668 668 668 668 Prob > chi2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 Male -0.1092 (0.1317) -0.1697 (0.1420) -0.3122** (0.1103) -0.2814* (0.1132) -0.3122** (0.1103) -0.1025 (0.1644) Age -0.0234** (0.0069) -0.0004 (0.0065) -0.0229** (0.0052) -0.0236** (0.0053) -0.0229** (0.0052) -0.0182* (0.0078) Household size 0.0648 (0.0611) -0.1180 (0.0640) 0.0740 (0.0484) 0.1149* (0.0492) 0.0740 (0.0484) 0.1149 (0.0696) Education: bachelor 0.2074 (0.1591) 0.0800 (0.1799) 0.2868* (0.1401) 0.2417 (0.1446) 0.2868* (0.1401) 0.2999 (0.2320) Education: university 

0.3360 (0.1841) 0.0638 (0.1934) 0.3103* (0.1526) 0.1662 (0.1568) 0.3103* (0.1526) 0.1665 (0.2467) Active -0.2968 (0.1886) -0.1842 (0.1927) -0.0201 (0.1528) -0.0635 (0.1561) -0.0201 (0.1528) -0.0666 (0.2428) Income (ordinal) 0.0020 (0.0462) 0.0364 (0.0489) -0.0720 (0.0382) -0.0746 (0.0389) -0.0720 (0.0382) 0.0284 (0.0536) Rural 0.2372 (0.1646) 0.2755 (0.1934) 0.2000 (0.1389) 0.2506 (0.1432) 0.2000 (0.1389) -0.0222 (0.1913) Central city 0.1895 (0.1941) 0.5295* (0.2115) 0.1601 (0.1613) 0.4663** (0.1650) 0.1601 (0.1613) -0.1217 (0.2267) Risk preference -0.0005 (0.0028) 0.0076* (0.0030) 0.0004 (0.0023) 0.0014 (0.0024) 0.0004 (0.0023) 0.0067* (0.0034) Trust 0.003 (0.0036) 0.0044 (0.0039) 0.0043 (0.0030) 0.0038 (0.0031) 0.0043 (0.0030) 0.0010 (0.0046) Environmental consciousness 

0.0153** (0.0040) 0.0128** (0.0049) 0.0099** (0.0035) 0.0081* (0.0036) 0.0099** (0.0035) 0.0129* (0.0057) Constant 0.8341 (0.5474) -2.6773** (0.6180) -0.0117 (0.4468) -0.3176 (0.4514) -0.0117 (0.4468) -2.3507** (0.6903) 
 Membership Membership Membership Membership Membership Membership Male -0.2650* (0.1259) -0.2689* (0.1261) -0.2619* (0.1259) -0.2650* (0.1261) -0.2619* (0.1259) -0.2682* (0.1260) Age 0.0123* (0.0058) 0.0124* (0.0058) 0.0124* (0.0058) 0.0125* (0.0058) 0.0124* (0.0058) 0.0123* (0.0058) Household size 0.2448** (0.0566) 0.2427** (0.0565) 0.2417** (0.0563) 0.2409** (0.0564) 0.2417** (0.0563) 0.2415** (0.0565) Education: bachelor 0.4311** (0.1610) 0.4331** (0.1617) 0.4291** (0.1611) 0.4410** (0.1617) 0.4291** (0.1611) 0.4311** (0.1613) Education: university 

0.3748* (0.1769) 0.3759* (0.1772) 0.3794* (0.1768) 0.3828* (0.1770) 0.3793* (0.1768) 0.3806* (0.1770a  Active -0.5665** (0.1801) -0.5697** (0.1799) -0.5607** (0.1795) -0.5606** (0.1797) -0.5607** (0.1795) -0.5658** (0.1798) Income (ordinal) -0.1056* (0.0434) -0.1066* (0.0436) -0.1072* (0.0435) -0.1101* (0.0434) -0.1072* (0.0435) -0.1065* (0.0435) Rural 0.2697 (0.1558) 0.2674 (0.1561) 0.2672 (0.1557) 0.2721 (0.1558) 0.2672 (0.1557) 0.2610 (0.1564) Central city -0.0908 (0.1782) -0.0986 (0.1784) -0.0944 (0.1781) -0.0899 (0.1780) -0.0943 (0.1781) -0.1006 (0.1786) Risk preference 0.0038 (0.0027) 0.0042 (0.0027) 0.0037 (0.0027) 0.0040 (0.0027) 0.0037 (0.0027) 0.0041 (0.0027) Trust 0.0133** (0.0034) 0.0134** (0.0034) 0.0134** (0.0034) 0.0135** (0.0034) 0.0134** (0.0034) 0.0132** (0.0034) Environmental consciousness 

0.0069 (0.0038) 0.0068 (0.0038) 0.0068 (0.0038) 0.0066 (0.0038) 0.0068 (0.0038) 0.0068 (0.0038) Constant -1.5618** (0.5018) -1.5605** (0.5010) -1.5499** (0.499) -1.5515** (0.4994) -1.5499** (0.4999) 1.5349** (0.5006) Rho 0.1211 (0.0910) 0.2839** (0.0995) 0.2147** (0.0741) 0.1774* (0.0766) 0.2147** (0.0741) 0.2224* (0.1111) Note: * significant at the 5% level, ** significant at the 1% level. Standard errors between parentheses.  VIF statistics: mean value = 1.49, maximum value = 2.04. 
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 APPENDIX 8.4 – Probit regression estimates on (not) engaging in the informal circular economy 

 Table A.8.5 – Summary of probit regressions on motives for engaging in the informal circular economy   
 Prob > F 

Male Age Bachelor University Risk preference 

Trust Env. Conscious 

Member Why repair? 

         Price 0.1408         Easy 0.0000  (-)** (+)* (+)*   (+)*  Ecological 0.0000  (-)*     (+)**  Meaningful 0.0126 (+)*      (+)**  Habit 0.0002  (-)**   (+)*    Why reuse? 

         Price 0.0000 (-)* (-)**       Easy 0.0000  (-)**      (+)* Ecological 0.0000 (-)** (-)** (+)* (+)**   (+)**  Meaningful 0.0006  (-)**     (+)* (+)** Habit 0.0090  (-)**   (+)**    Why share? 

         Price 0.0413 (-)**        Easy 0.0339 (-)**        Ecological 0.0000 (-)**   (+)**  (+)** (+)**  Meaningful 0.0122 (-)**       (+)** Habit 0.1353         Note: * significant at the 5% level, ** significant at the 1% level. Standard errors between parentheses. Covariates with no significant results: household size, activity status, income level, and geography (dummy variable for rural or central city). 
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Table A.8.6 – Summary of probit regressions on motives for not engaging in the informal circular economy 

 

 Prob > F Male Age Central city 

Risk preference 

Env. Conscious 

Member Why no repair?        No time 0.0444       Financial 0.1082       Risk 0.3875       Don't know how 

0.4120       No habit 0.1549       Why no reuse?        No time 0.0201    (-)*  (+)* Financial 0.1193       Risk 0.0151     (-)*  Don't know how 

0.2291       No habit 0.0000 (+)** (+)** (-)* (-)*   Why no share?        No time 0.1471       Financial 0.3795       Risk 0.0943       Don't know how 

0.2119       No habit 0.0015  (+)*  (-)**   Note: * significant at the 5% level, ** significant at the 1% level. Standard errors between parentheses. Covariates with no significant results: household size, educational attainment (dummy variable for bachelor or university degree), activity status, income level, dummy-variable for rural geography, and trust level. 
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