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Abstract. In response to the growing demand for sustainable economic practices, 
the circular economy (CE) offers promising approaches. Achieving circularity 
relies on ecosystems that keep resources ‘in the loop’ and enable sustainable value 
creation. Yet, research lacks a structured understanding of actors and value ex-
changes defining these ecosystems. To address this, we systematically analyze 48 
circular ecosystem cases using e3-value modeling to identify recurring actor-value 
constellations and highlight key actors and value exchanges that facilitate circu-
larity. We construct eight generic constellations across three dimensions—circu-
larity-driven innovation, resource efficiency optimization, end-of-life product, 
and material recovery. The results reveal distinct coordination mechanisms, rang-
ing from producer-led and service-driven innovation to decomposer-led material 
recovery and peer-to-peer resource exchange. By conceptualizing these patterns 
of interaction, this study provides theoretical insights into circular ecosystems and 
offers practical guidance for organizations navigating the transition to a CE. 

Keywords: circular economy, circular ecosystems, actor-value constellations, e3-
value modeling, sustainability. 

1 Introduction 

Numerous studies indicate that unsustainable economic practices are harming our live-
lihoods (OECD, 2019). In response, the circular economy (CE) has emerged as a para-
digm shift from traditional “take-make-dispose” models to more circular strategies 
(Zeiss et al., 2021). CE is increasingly recognized across multiple disciplines as a criti-
cal strategy to mitigate climate change and resource depletion by promoting regenera-
tive economic practices (Bocken et al., 2016; Geissdoerfer et al., 2017). To operation-
alize this vision, organizations adopt strategies to narrow, slow, and close resource loops 
(Lüdeke-Freund et al., 2019; Stahel, 2013). Therefore, CE aims to decouple the use of 
goods and services from reliance on raw materials, thereby keeping resources in circu-
lation (Geissdoerfer et al., 2018; Kirchherr et al., 2017). This transition is both an envi-
ronmental imperative and an economic opportunity to enhance resource efficiency and 
create new business opportunities (Tukker, 2015). 
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However, implementing CE strategies poses significant challenges. Above all, this in-
cludes the need for inter-organizational collaboration, as circularity transcends the ca-
pabilities of individual entities operating in isolation (Böttcher et al., 2023; Hoppe et 
al., 2024; Trevisan et al., 2022). Thereby, organizations face dual transformations: re-
structuring their internal business models (BM) while reshaping collaboration among 
ecosystem actors (Parida et al., 2019). Here, the term ‘ecosystem’ extends beyond con-
ventional partnership networks; rather, it constitutes a structured configuration of com-
plementary actors engaged in deliberate interactions that fulfill specific circular value 
propositions (Adner, 2017; Gomes et al., 2018). Consequently, a focus on circular eco-
systems has emerged, shifting emphasis from individual organizational efforts to the 
broader network of involved actors that reach beyond the traditional product supply 
chain and, e.g., include government agencies or standardization bodies  (Konietzko et 
al., 2020; Pietrulla, 2022; Reich et al., 2025). 

This ecosystem-centric view requires rethinking traditional BMs and addressing un-
solved challenges around actor incentives, risk-reward distribution, and role reconfigu-
ration (Ixmeier et al., 2024; Parida et al., 2019). While organizations seek systematic 
guidance on ecosystem participation, research provides limited insights into the mech-
anisms of circular ecosystem development. Studies on digital platforms, data sharing, 
and data spaces emphasize actor-value constellations as essential design elements of 
such ecosystems (Azkan et al., 2022; Gieß & Möller, 2025; Jussen-Lengersdorf et al., 
2024). Similar to these studies, understanding constellations in CE ecosystems is crucial 
to explore the potential value for organizations, a foundational goal for each organiza-
tion to sustain competitiveness (Porter, 2008). The formation of CE ecosystems chal-
lenges organizations to choose from multiple approaches—such as pre-use, in-use, and 
post-use—each involving different actors, coordination requirements, value exchange 
opportunities, and organizational implications. Without this understanding, organiza-
tions risk inefficiencies, misaligned incentives, or missed opportunities for value crea-
tion (Heinz et al., 2024). Despite this, we still lack knowledge on how actors interact, 
exchange value, and co-create circular outcomes within circular ecosystems—an espe-
cially pressing issue given the fundamentally different collaboration models these eco-
systems demand (Parida et al., 2019; Trevisan et al., 2022). Consequently, understand-
ing potential actor-value constellations and their associated value exchanges is needed. 
Given its focus on socio-technical systems and technology-enabled value creation, in-
formation systems (IS) research is well-positioned to address this gap. Hence, we pose 
the research question: What actor-value constellations exist in circular ecosystems? 

To answer this question, we investigate actor-value constellations in circular ecosys-
tems using the e³-value modeling language (Gordijn & Akkermans, 2001). This ap-
proach explicitly focuses on value exchanges, provides an intuitive visual representa-
tion of inter-organizational interactions, and has proven effective in, for instance, mod-
eling data ecosystems (Azkan et al., 2022; Jussen-Lengersdorf et al., 2024). Through a 
systematic analysis of 48 real-world cases, we present a concise mapping of actor-value 
constellations in circular ecosystems. Adapting Gioia et al.’s (2013) qualitative analysis 
methodology allowed us to identify and classify actor roles, value objects, and actor-
value constellations, culminating in a structured framework that organizes these con-
stellations along three CE dimensions.  
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2 Theoretical Background 

2.1 Circular Ecosystems 

The CE seeks to reduce reliance on virgin resources by slowing, narrowing, and closing 
loops, giving rise to different circular BM in this domain (Bocken et al., 2016). High-
value retention strategies—reuse, repair, refurbishment, and remanufacturing is priori-
tized, alongside lower-value recovery methods like recycling and energy recovery 
(Potting et al., 2017; Vulsteke et al., 2024). These strategies optimize resource use, re-
duce emissions, enable closed-loop production, and incorporate renewable substitution 
(Böttcher et al., 2023; Lüdeke-Freund et al., 2019). Implementing them effectively re-
quires data and knowledge sharing among diverse stakeholders, with digital technolo-
gies serving as key enablers for coordinating circular processes (Hoppe et al., 2024; 
Körppen et al., 2024; Petrik & Härer, 2024; Zeiss et al., 2021).  

Transitioning to CE calls for ecosystem-wide collaboration that integrates innovative 
BM, actor engagement, and digital solutions (Adner, 2017; Konietzko et al., 2020). The 
complexity of product design, usage patterns, and end-of-life (EOL) conditions under-
scores the need for data-driven coordination (Hoppe et al., 2024). Accordingly, IS re-
search emphasizes digital technologies and data sharing as enablers of circular supply 
chains (Böttcher et al., 2024; Recker et al., 2024; Wagner et al., 2023). These technol-
ogies support real-time tracking and foster trust among ecosystem actors by increasing 
transparency—essential prerequisites for effective collaboration across organizational 
boundaries (Azkan et al., 2022; Fassnacht et al., 2025; Gieß & Möller, 2025). 

Circular ecosystems have thus gained momentum as interdependent actors across 
industries collaborate to implement CE principles and strategies (Konietzko et al., 2020; 
Trevisan et al., 2022). Grounded in both CE concepts and business ecosystem theory, 
they reflect a notable development in sustainable BM research (Konietzko et al., 2020; 
Pietrulla, 2022). Defined as “a system of interdependent and heterogeneous actors that 
go beyond industrial boundaries and direct the collective efforts towards a circular value 
proposition, providing opportunities for economic and environmental sustainability” 
(Trevisan et al., 2022, p.296), circular ecosystems hinge on coordinating disparate com-
petencies often dispersed across multiple organizations (Bertassini et al., 2021; Mishra 
et al., 2021). Recognizing this, scholars advocate for an ecosystem perspective to tackle 
the inherent collaboration challenges (Fassnacht et al., 2024; Kanda et al., 2021). Adner 
& Kapoor (2010) stress their value-oriented nature, describing them as networks of in-
terdependent actors organized around shared value propositions. Technological ad-
vancements have further enhanced ecosystem self-organization and overall perfor-
mance (Mann et al., 2022; Wang, 2021). Contemporary ecosystem theory refines these 
ideas by focusing on multilateral interdependence and actor complementarity (Adner 
& Kapoor, 2010; Jacobides et al., 2018), exemplified in the flows of materials, compo-
nents, and data among ecosystem participants (Autio & Thomas, 2020; Ganco et al., 
2020). In circular ecosystems, these flows connect a diverse set of actors—producers, 
consumers, scavengers, decomposers, public institutions—working toward a shared 
circular value proposition. While prior research explores the these actor roles, as well 
as structural factors and barriers within circular ecosystems (Parida et al., 2019; 
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Trevisan et al., 2022), the interplay among them, particularly regarding value creation 
and value exchange (as opposed to mere regulatory compliance), remains 
underexplored. Emerging digital infrastructures, such as data platforms or digital prod-
uct passports (DPP), increasingly influence these interplays by enabling actors to com-
municate more efficiently and tailor offerings based on shared insights (Gieß & Möller, 
2025; Körppen et al., 2024). Filling this gap by examining actor-value constellations—
recurring patterns of interaction and exchange between specific roles—can help 
organizations systematically engage in or establish circular ecosystems effectively. 

2.2 e3-Value Modeling 

To analyze the structure of circular ecosystems, this study applies the e³-value modeling 
approach (Gordijn & Akkermans, 2001), a method specifically designed to represent 
value exchange in multi-actor networks. The e³-value approach focuses on visualizing 
how actors interact and exchange resources—whether products, data, or services—
within an ecosystem, making it well suited to capture the complexity of circular eco-
systems. This abstraction helps illustrate the flow of materials, data, and services among 
ecosystem participants, supporting the analysis of actor roles, interdependencies, and 
circular value propositions (Gordijn & Akkermans, 2001).  

Previous IS research has successfully applied this approach to analyze multi-actor 
networks in contexts such as inter-organizational data sharing (Jussen-Lengersdorf et 
al., 2024), value co-creation in ecosystems (Azkan et al., 2022), and DPP systems (Gieß 
& Möller, 2025). The approach also aligns well with BM research on value creation, 
capture, and exchange at the ecosystem level (Teece, 2010) by structuring and analyzing 
actor interdependencies and value flows. In the context of circular ecosystems, e³-value 
is particularly suitable as it enables the representation of both physical value flows (e.g., 
products, materials) and digital value exchanges (e.g., data, services, insights), which 
are increasingly intertwined (Böttcher et al., 2024).  

In e³-value models, independent economic actors perform value activities by ex-
changing tangible or intangible value objects (e.g., products, services, money, or data) 
through value ports and value interfaces (Gordijn & Wieringa, 2021). Table 1 summa-
rizes the modeling elements and introduces their notation. 

Table 1. Relevant elements of the e3-value method based on (Gordijn & Akkermans, 2001) 

 

NotationDefinitionElement

An independent economic (and often legal) entity that generates profit or 
utility by performing value activities.

Actor

A connection between two value ports that enables the exchange of value
objects, such as services, products, money, or experiences, representing one
or more potential trades where value is transferred between actors.

Value exchange &
value objects

A representation of an actor’s intent to provide or request value objects, 
allowing abstraction from internal processes and focusing on external 
interactions.

Value port

A grouping of value ports that defines the conditions under which an actor 
exchanges value objects. The exchange at this level is atomic –all or none of 
the connected ports are involved.

Value interface

A task performed by an actor to generate profit or increase utility, assigned 
within the business model to optimize value creation.

Value activity

[…]

[…]
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3 Methodology 

This study follows a sequential research approach comprising four phases to investigate 
actor-value constellations in circular ecosystems. First, a data collection phase yielded 
a database of 148 publicly available use cases, primarily gathered from the Ellen Mac-
Arthur Foundation’s (EMA) case study library through a secondary data collection strat-
egy (Hox & Boeije, 2005). Three inclusion criteria—alignment with Trevisan et al.’s 
(2022) circular ecosystem definition; sufficient detail on actors, value exchanges, and 
governance mechanisms; documentation in English; and publication after December 31, 
2018—were applied to maintain contemporary relevance. This led to excluding 68 cases 
due to inadequate theoretical fit, 21 lacking sufficient detail, and 11 outdated publica-
tions, resulting in a final sample of 48 diverse cases (see Table A in the Appendix).  

Next, in the case modeling phase, we used the e³-value modeling language (Gordijn 
& Akkermans, 2001) to abstractly represent actors, value exchanges, and key activities 
in a consistent visual format. Orchestrating actors were depicted with orange-bordered 
components, while regular actors used black borders, and directed arrows indicated the 
flow of tangible and intangible value objects such as data, materials, money, or services 
(‘value exchanges’). For value activities, we used annotations to emphasize how actors 
contribute to the circular value proposition. In this process, regular team meetings were 
held to maintain consistency in the modeling process and resolve any discrepancies.  

Subsequently, an adapted version of the Gioia methodology (Gioia et al., 2013) 
guided the case analysis and constellation extraction, supporting a rigorous abductive 
analysis of the qualitative data. First, an open coding procedure (Saldaña, 2013) was 
conducted to derive first-order concepts capturing actor roles, value objects, and rele-
vant ecosystem elements from the modeled cases, aligned with established literature on 
ecosystem roles (e.g., Bertassini et al., 2021; Lüdeke-Freund et al., 2019; Tate et al., 
2019). Second, we synthesized these first-order concepts into second-order themes by 
identifying recurring actor-value constellations. Each use case was assigned to a spe-
cific constellation if it fit the emerging pattern; otherwise, a new constellation was cre-
ated. Although multiple constellations could theoretically appear in a single case, this 
was not observed in the dataset. Hence, while it is conceptually possible for a single use 
case to span all three CE phases, we did not find empirical evidence of such a constel-
lation in the analyzed sample. This iterative process yielded eight distinct actor-value 
constellations. In a third step, we organized them into three overarching circular eco-
system dimensions—circularity-driven innovation, resource efficiency optimization, 
and EOL product and material recovery. This was informed by inductive coding based 
on the dominant circular value proposition of each case (e.g., supply chain innovation, 
lifecycle extension, resource recovery) and then aligned with established CE typologies 
such as slowing, narrowing, and closing loops (Bocken et al., 2016; Potting et al., 2017). 

Finally, a mixed-methods evaluation (Davis, 1989; Wixom & Todd, 2005) assessed 
the practical applicability of the framework. Ten researchers and experts in CE com-
pleted an online survey, applying the framework to three use cases published by the 
EMA that were not part of the original dataset. They evaluated perceived completeness 
(extent to which all relevant circular ecosystem aspects are covered), understandability 
(clarity and ease of interpretation), and usefulness (value for practical application) on a 
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five-point Likert scale (Likert, 1932), supplemented by open-ended qualitative feed-
back, thereby validating the framework’s relevance and clarity for research and practice. 

4 Actor-Value Constellations in Circular Ecosystems 

The analysis of circular ecosystem use cases reveals six primary actor roles that facili-
tate value exchanges and resource flows: Producers either supply raw materials (pri-
mary producers) or manufacture them into finished products (secondary producers). 
Consumers are categorized into primary consumers, who purchase products for resale, 
and secondary consumers, who are end-users (Bertassini et al., 2021; Lüdeke-Freund et 
al., 2019). Scavengers collect and redistribute EOL products. Decomposers process 
EOL products into reusable materials, both playing critical roles by ensuring material 
recovery and redistribution (Tate et al., 2019). Service providers enable circularity by 
offering infrastructure, solutions, or consulting services, whereas public institutions and 
NGOs regulate, fund, and support sustainability initiatives. These roles are not mutually 
exclusive, and actors may assume multiple functions within the ecosystem. 

Additionally, the study identifies value objects exchanged within circular ecosys-
tems. Tangible value objects include raw materials, finished products, and EOL prod-
ucts, which are redistributed or processed to maintain circularity. Intangible value ob-
jects involve scavenger and decomposer services, financial transactions (funding, mon-
etary compensation), regulatory mechanisms (legislation), and knowledge-sharing 
(data, insights, expertise). In certain cases involving sharing platforms or reverse logis-
tics, digital value objects, including platform access, usage data, or product information, 
were exchanged to enable traceability, coordination, and platform-based matchmaking. 

The eight identified actor-value constellations are classified into three circular eco-
system dimensions: circularity-driven innovation, focused on sustainable product, pro-
cess, and BM innovation, resource efficiency optimization, extending resource use effi-
ciency through sharing, renting, and re-commerce models, and EOL product and mate-
rial recovery, facilitating EOL product collection, transformation, and redistribution. 
Figure 1 provides an overview of these dimensions and the respective actor-value con-
stellations, indicating also how many use cases fit each constellation. 

Figure 1. Eight constellations classified into three circular ecosystem dimensions 
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4.1 Dimension 1: Circularity-driven Innovation 

This dimension (Figure 2) includes producer-driven, service-driven, and regulation-
driven innovations that aim to eliminate unsustainable products, rethink material use, 
and reduce reliance on virgin resources, particularly in the food and fashion industries.  

Figure 2. The three constellations within the circularity-driven innovation dimension 

Producer-driven innovation. Producers take on the role of ecosystem orchestrators 
by providing funding or transferring technical knowledge to primary producers. In re-
turn, partners supply raw materials or partially processed goods that the producer inte-
grates into its value activities before distributing the final product to consumers or other 
producers. Suntory Beverage & Food GB&I exemplifies this constellation by financing 
Gorgate Farm’s shift to regenerative agriculture, helping decarbonize its supply chain 
(UC05). In other cases, such as Gabanna Foodworks and VORM, knowledge-sharing 
replaces financial support to foster circular practices by transferring technical expertise 
(UC02). This producer-led approach underscores the importance of collaborative efforts 
that lower financial or technical barriers for smaller actors, while ensuring that sustain-
ability targets are clearly defined and monitored. 

Service-driven innovation. Service providers offer digital or physical services, 
helping producers and consumers adopt sustainable BMs. These range from optimizing 
supply chains and reducing waste to introducing new consumption models. Kecipir, for 
example, connects farmers directly with consumers through an online platform, mini-
mizing food waste and packaging (UC06). Algramo provides RFID-enabled refillable 
packaging, which integrates with established brands and reduces single-use plastics 
(UC07). In both examples, digital technologies (platforms and product identification 
systems) play a central role in facilitating interaction and monitoring product use. Over-
all, this constellation demonstrates how targeted services can streamline value chains, 
reduce resource usage, and encourage more responsible consumption behaviors. 
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Regulation-driven innovation. Public institutions or NGOs motivate producers to 
adopt sustainable practices by offering funding, regulatory frameworks, or technical 
expertise. Unlike commercial actors, these institutions generally do not seek monetary 
returns but expect recipients to deliver societal benefits, such as reduced environmental 
footprints or improved recyclability standards. For example, HNST follows The Jeans 
Redesign’s recyclability guidelines to decrease independent R&D costs and align with 
broader industry benchmarks (UC10). Similarly, the “Connect the Dots” program in 
São Paulo provides financial incentives and training to help smallholder farmers transi-
tion to regenerative methods (UC11). By setting clear rules and expectations, regula-
tion-driven innovation fosters widespread adoption of circular practices that would oth-
erwise be constrained by knowledge or resource limitations. 

4.2 Dimension 2: Resource Efficiency Optimization 

This dimension (Figure 3) comprises intermediated resource redistribution and P2P re-
source exchange, aiming for maximizing resource efficiency through efficient alloca-
tion, collaborative use of resources, sharing models, and digital matchmaking platforms. 

Figure 3. The two constellations within the resource efficiency optimization dimension 
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4.3 EOL Product and Material Recovery 

This dimension emphasizes recovering, processing, and reintegrating EOL products to 
retain valuable materials within the circular ecosystem. See Figure 4 for an overview. 

Figure 4. The three constellations within the EOL product and material recovery dimension 
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Integrated EOL recovery and processing. The orchestrator acts as both scavenger 
and decomposer, collecting waste streams, converting them into new products or mate-
rials, and distributing them. Organizations may rely entirely on recovered resources 
(fully circular) or partially supplement production with virgin materials (supplementary 
circular). Danone-Evian, e.g., runs a methanization unit that processes municipal green 
waste into biogas and natural fertilizers, benefitting local energy grids and farms 
(UC48). Teemill, a T-shirt producer, collects old garments from customers through QR 
codes, recycling them into new shirts and using virgin cotton only as needed (UC38). 
This streamlines the flow of materials and highlights how organizations can integrate 
circular principles within a single, cohesive operational structure. Teemill’s use of QR 
codes illustrates the potential of digital tools to enhance traceability in EOL flows. 

4.4 Evaluation 

Participants perceived the initial framework as a valuable tool for understanding CE use 
cases, noting that it offered both logical structure and practical applicability. They high-
lighted its approachability for newcomers despite initial concerns about cognitive over-
load stemming from extensive definitions and visual elements. One participant re-
marked, “While the framework delivers many definitions which are difficult to grasp, 
you learn it in use and notice that it follows the natural cognitive thinking process of 
analyzing such use cases.” Quantitative results reinforced these observations, with per-
ceived usefulness rated highest (mean: 4.45), and somewhat lower scores for under-
standability (3.70) and completeness (3.77). Inter-coder reliability (57%) indicated 
moderate consistency in mapping use cases, suggesting room for improvement in clar-
ifying actor roles and value exchanges. Participants recommended simplifying content 
presentation, refining visual representations, and adding illustrative circular flow dia-
grams. Accordingly, the framework was revised to reduce cognitive load through more 
concise explanations and clearer constellation visuals. Despite initial difficulties with 
some terminology and diagrams, participants ultimately viewed the framework favora-
bly. One expert stated it “helped me to get an overview of and feeling for circular eco-
systems.” The evaluation confirmed the framework’s overall efficacy, guiding further 
refinements incorporated in the presented final version. 

5 Discussion and Conclusion  

This study highlights how ecosystem coordination and digital technologies can support 
sustainable value creation and reflects valuable insights for future studies on the specific 
role and utilization of IS within each constellation. Drawing on 48 real-world use cases, 
our framework identifies eight constellations across three dimensions. Unlike prior 
work emphasizing single actors or specific barriers (Parida et al., 2019; Trevisan et al., 
2022), we offer a holistic view that articulates how multiple actors exchange value and 
orchestrate complex collaborations. Building on business ecosystems research (Adner, 
2017; Jacobides et al., 2018), our findings underscore the interdependencies required 
for achieving circularity. By aligning with key CE typologies (Bocken et al., 2016; 
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Potting et al., 2017) we provide an integrated lens that captures resource and material 
flows and the function of digital infrastructures in connecting ecosystem participants. 
Further, we relate to Jussen-Lengersdorf et al., (2024) and adopt their approach to study 
a complex, scattered domain, CE, to develop abstracted actor-value constellations that 
support decision processes in finding and designing suitable CE settings. In contrast to 
the generic inter-organizational data sharing case synthesizing multiple concepts and an 
entire field of research, our constellations reflect nuanced, actionable constellations in 
the CE context. 

Many cases prioritize EOL recovery, yet our findings reveal a parallel need for 
stronger upstream and mid-stream interventions to facilitate higher-value retention 
strategies. Systemic issues, including regulatory constraints or technical limitations, 
may contribute to this preference for downstream bias (Stumpf et al., 2021). By apply-
ing the e³-value methodology in the sustainability domain, we illustrate how digital 
technologies enhance coordination and transparency across the ecosystem actors. Some 
constellations critically depend on such digital technologies (e.g., sharing or recovery 
platforms) and are utilized in circular ecosystems as a crucial enabler for operationali-
zation. Others function effectively with minimal or no explicit digital technologies and 
coordination. The insights deepen our understanding of socio-technical systems in sus-
tainability research by showing that technology adoption in circular ecosystems can re-
shape collaboration patterns, governance structures, and innovation pathways. 

From a managerial and policy standpoint, the constellations serve as strategic blue-
prints for organizations to select partners, define value exchanges, and integrate circular 
principles. An organization focused on reuse might adopt the service-driven constella-
tion, whereas one seeking post-use feedstock would choose the scavenger-led model. 
Technology providers can support with required data-sharing rails, and orchestrators 
can align cross-sector incentives. Platform solutions that facilitate shared resources, re-
verse logistics, and real-time data exchanges, e.g., the integration of DPP-based tracking 
(Gieß & Möller, 2025), can significantly improve transparency in material flows and 
support ecosystem-wide decision-making. Policymakers and NGOs can amplify these 
dynamics by offering targeted incentives, robust regulations, and standardized guide-
lines that encourage cross-sector collaboration and long-term commitment to circular 
models. Our framework also clarifies ecosystem orchestration strategies, spotlighting 
different lead actors that drive or shape the entire network’s sustainability trajectory. 

Notwithstanding these contributions, our study is limited by its reliance on secondary 
data, possibly constraining case variety. Reliance on a single EMA case library may 
narrow topical breadth and exclude the newest developments. Future work should tri-
angulate with additional databases and primary data from interviews, surveys, or in-
depth field studies across diverse sectors and regions. Researchers may explore alterna-
tive modeling approaches to capture the increasingly dynamic and multilateral interplay 
among ecosystem actors, especially as digital capabilities evolve. Further research on 
the conditions that make each constellation most effective—and the enabling digital 
solutions—could yield further insights for IS scholars, practitioners, and policymakers. 
By deepening our understanding of how circular ecosystems operate and scale, we move 
closer to ensuring that the CE vision delivers tangible, long-term economic and envi-
ronmental benefits.  
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Appendix 

Table A Final sample of use cases organized by dimensions and actor-value constellations 

  

Last 
accessedAccess linkYearUse case titleUse caseActor-value 

constellationDimension

28.02.2025
https://www.ellenmacarthurfoundation.org/circular-examples/a-climate-
smart-fertiliser-that-serves-each-farms-needs2022A regenerative supply chain alternative for palm oilUC01(1)1

28.02.2025
https://www.ellenmacarthurfoundation.org/circular-examples/a-
regenerative-supply-chain-alternative-for-palm-oil2022Gabanna Foodworks and VORMUC02(1)1

28.02.2025
https://www.ellenmacarthurfoundation.org/circular-examples/a-reusable-
drinks-bottle-design-for-multiple-brands-universal-bottle2021Maritaş DenimUC03(1)1

28.02.2025
https://www.ellenmacarthurfoundation.org/circular-examples/an-open-
access-circular-supply-chain-for-t-shirts-teemill2021Reducing food losses, increasing profits: AgricycleUC04(1)1

28.02.2025
https://www.ellenmacarthurfoundation.org/circular-examples/borrow-
stuff-you-need-lend-stuff-you-dont2021Suntory Beverage & Food and Gorgate FarmUC05(1)1

28.02.2025
https://www.ellenmacarthurfoundation.org/circular-examples/brewing-
beer-from-surplus-bread2021

Farm-to-fork app eliminates plastic & reduces food costs: 
KecipirUC06(2)1

28.02.2025
https://www.ellenmacarthurfoundation.org/circular-examples/united-
kingdom-bringing-industry-together-to-tackle-food-packaging-waste2021Pay for the product, not the packaging: AlgramoUC07(2)1

28.02.2025
https://www.ellenmacarthurfoundation.org/circular-examples/business-to-
business-asset-sharing2021Bringing industry together to tackle food packaging wasteUC08(3)1

28.02.2025https://www.ellenmacarthurfoundation.org/circular-examples/hirestreet2021Cradle to Cradle carpets for city buildings: San FranciscoUC09(3)1

28.02.2025
https://www.ellenmacarthurfoundation.org/circular-
examples/collaborating-to-change-local-food-systems2021HNSTUC10(3)1

28.02.2025
https://www.ellenmacarthurfoundation.org/circular-examples/collection-
refurbishment-and-resale-of-mobile-phone-handsets2021

Regenerative agriculture around São Paulo: Connect the 
DotsUC11(3)1

28.02.2025
https://www.ellenmacarthurfoundation.org/circular-examples/cradle-to-
cradle-carpets-for-city-buildings-san-francisco2021Clothing rental for users and retailers: HirestreetUC12(4)2

28.02.2025
https://www.ellenmacarthurfoundation.org/circular-examples/creating-a-
reverse-logistics-ecosystem2021

Garments to be experienced by many, owned by none: 
GANNIUC13(4)2

28.02.2025
https://www.ellenmacarthurfoundation.org/circular-examples/design-and-
business-model-considerations-for-heavy-machinery-remanufacturing2021How tool sharing could become a public utilityUC14(4)2

28.02.2025https://emf.thirdlight.com/link/y4c5o411ww3o-xtyd5u/@/preview/1?o2023Keeping clothing in use to reduce waste: thredUPUC15(4)2

28.02.2025
https://www.ellenmacarthurfoundation.org/circular-examples/effective-
organic-collection-systems2021

Rental subscription service for timeless products: Ralph 
LaurenUC16(4)2

28.02.2025
https://www.ellenmacarthurfoundation.org/circular-examples/clothes-
doctor2021Borrow stuff you need. Lend stuff you don’t.UC17(5)2

28.02.2025https://www.ellenmacarthurfoundation.org/circular-examples/farfetch2021Business-to-business asset sharingUC18(5)2

28.02.2025
https://www.ellenmacarthurfoundation.org/circular-examples/enhancing-
the-quality-of-resale-deja-vu?sortBy=rel2024

Driving a carbon-neutral city through mapping of resource 
streams & matchmakingUC19(5)2

28.02.2025
https://www.ellenmacarthurfoundation.org/circular-examples/groupe-
renault2021Reusing valuable resources more effectively: RheaplyUC20(5)2

28.02.2025
https://www.ellenmacarthurfoundation.org/circular-examples/farm-by-
products-increase-yields-and-sequesters-carbon-safi-organics2022Collaborating to change local food systems: MilanUC21(6)3

28.02.2025https://www.ellenmacarthurfoundation.org/circular-examples/kecipir2021
Collection, refurbishment and resale of mobile phone
handsetsUC22(6)3

28.02.2025
https://www.ellenmacarthurfoundation.org/circular-examples/financing-
the-expansion-of-circular-business-models2021Effective Organic Collection SystemsUC23(6)3

28.02.2025
https://www.ellenmacarthurfoundation.org/circular-examples/finding-a-
fast-fashion-business-model-that-lasts2021How refurbishment can workUC24(6)3

28.02.2025
https://www.ellenmacarthurfoundation.org/circular-examples/using-every-
part-of-the-climate-friendly-sorghum-crop-gabanna-foodworks-
and?sortBy=rel

2024Seeking solutions to keep clothes in use: Tommy HilfigerUC25(6)3

28.02.2025https://www.ellenmacarthurfoundation.org/circular-examples/ganni2021The #WearNext campaign: New York CityUC26(6)3

28.02.2025https://www.ellenmacarthurfoundation.org/circular-examples/hnst2023
The app making clothing alterations and repairs 
mainstream: SOJOUC27(6)3

28.02.2025
https://www.ellenmacarthurfoundation.org/circular-examples/how-
refurbishment-can-work-even-when-safety-and-performance-matter-the-
most

2021Toxin-free, recyclable clothing: Napapijri Circular SeriesUC28(6)3

28.02.2025
https://www.ellenmacarthurfoundation.org/circular-examples/how-tool-
sharing-could-become-a-public-utility2021A climate-smart fertiliser that serves each farm’s needsUC29(7)3

28.02.2025
https://www.ellenmacarthurfoundation.org/circular-examples/keeping-
clothing-in-use-to-save-us-money-and-reduce-waste-thredup2021

A reusable bottle design for multiple brands: Universal 
BottleUC30(7)3

28.02.2025
https://www.ellenmacarthurfoundation.org/circular-examples/keeping-the-
molecules-and-materials-in-use-solvay2021Creating a reverse logistics ecosystemUC31(7)3

28.02.2025https://www.ellenmacarthurfoundation.org/circular-examples/de-clique2021
Design and business model for heavy machinery 
remanufacturingUC32(7)3

28.02.2025
https://www.ellenmacarthurfoundation.org/circular-examples/maritas-
denim2023

Empowering customers to care for their wardrobes: 
Clothes DoctorUC33(7)3

28.02.2025
https://www.ellenmacarthurfoundation.org/circular-examples/pay-for-the-
product-not-the-packaging-algramo2022

Europe’s first circular economy factory for vehicles: 
RenaultUC34(7)3

28.02.2025https://www.ellenmacarthurfoundation.org/circular-examples/reboot2023Keeping the molecules and materials in use: SolvayUC35(7)3
28.02.2025https://www.ellenmacarthurfoundation.org/circular-examples/gem-china2021Project ReBOOTUC36(7)3
28.02.2025https://www.ellenmacarthurfoundation.org/circular-examples/agricycle2021Protecting resources by recycling precious metals: GEMUC37(7)3

28.02.2025
https://www.ellenmacarthurfoundation.org/circular-examples/reducing-
plastic-waste-in-cosmetics-through-tech-innovation-yan-an-tang2024An open access, circular supply chain for t-shirts: TeemillUC38(8)3

28.02.2025
https://www.ellenmacarthurfoundation.org/circular-examples/connect-the-
dots2021Brewing beer from surplus breadUC39(8)3

28.02.2025https://www.ellenmacarthurfoundation.org/circular-examples/ralph-lauren2021Empowering luxury shoppers to choose better: FARFETCHUC40(8)3
28.02.2025https://www.ellenmacarthurfoundation.org/circular-examples/rheaply2023Enhancing the quality of resale: Déjà VuUC41(8)3

28.02.2025
https://www.ellenmacarthurfoundation.org/circular-examples/saving-
office-furniture-from-landfill-deartree2024Farm by-products increase yields and sequesters carbonUC42(8)3

28.02.2025
https://www.ellenmacarthurfoundation.org/circular-examples/tommy-
hilfiger2021Financing the expansion of circular business modelsUC43(8)3

28.02.2025
https://www.ellenmacarthurfoundation.org/circular-examples/suntory-
beverage-and-food-and-gorgate-farm2024Finding a fast fashion business model that lastsUC44(8)3

28.02.2025
https://www.ellenmacarthurfoundation.org/circular-examples/the-
wearnext-campaign-new-york-city2021

Making new products from urban organic waste streams: 
De CliqueUC45(8)3

28.02.2025https://www.ellenmacarthurfoundation.org/circular-examples/sojo2021
Reducing plastic waste in cosmetics through tech 
innovation: Yan An TangUC46(8)3

28.02.2025
https://www.ellenmacarthurfoundation.org/circular-examples/napapijri-
circular-series2021Saving office furniture from landfill: DeartreeUC47(8)3

28.02.2025
https://www.ellenmacarthurfoundation.org/circular-examples/watershed-
protection-programme-that-builds-value-resilience-and-natural2021Watershed protection programme that builds valueUC48(8)3



 13 

References 

Adner, R. (2017). Ecosystem as Structure: An Actionable Construct for Strategy. Journal of Man-
agement, 43(1), 39–58. 

Adner, R., & Kapoor, R. (2010). Value creation in innovation ecosystems: How the structure of 
technological interdependence affects firm performance in new technology genera-
tions. Strategic Management Journal, 31(3), 306–333. 

Autio, E., & Thomas, L. D. W. (2020). Value co-creation in ecosystems: Insights and research 
promise from three disciplinary perspectives. In Handbook of digital innovation (pp. 
107–132). Edward Elgar Publishing. 

Azkan, C., Möller, F., Ebel, M., Iqbal, T., Otto, B., & Poeppelbuss, J. (2022). Hunting the Treas-
ure: Modeling Data Ecosystem Value Co-Creation. Proceedings of the 22nd Interna-
tional Conference on Information Systems. 

Bertassini, A. C., Zanon, L. G., Azarias, J. G., Gerolamo, M. C., & Ometto, A. R. (2021). Circular 
Business Ecosystem Innovation: A guide for mapping stakeholders, capturing values, 
and finding new opportunities. Sustainable Production and Consumption, 27, 436–448. 

Bocken, N. M. P., 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. 

Böttcher, T. P., Empelmann, S., Weking, J., Hein, A., & Krcmar, H. (2024). Digital sustainable 
business models: Using digital technology to integrate ecological sustainability into the 
core of business models. Information Systems Journal, 34(3), 736–761. 

Böttcher, T. P., Petry, J., Weking, J., & Hein, A. (2023). Balancing on the Triple-Bottom-Line: 
Tensions in the Success Factors of Digital Business Models for Sustainability. Pro-
ceedings of the 56th Hawaii International Conference on System Sciences. 

Davis, F. D. (1989). Perceived Usefulness, Perceived Ease of Use, and User Acceptance of In-
formation Technology. Management Information Systems Quarterly, 13(3), 319–340. 

Fassnacht, M., Benz, C., Riefle, L., Fromm, H., & Satzger, G. (2025). Engaging in Data Ecosys-
tems: Propositions for Design Characteristics to Foster Value Co-Creation. Proceed-
ings of the 58th Hawaii International Conference on System Sciences. 

Fassnacht, M., Leimstoll, J., Benz, C., Heinz, D., & Satzger, G. (2024). Data sharing practices: 
The interplay of data, organizational structures, and network dynamics. Electronic 
Markets, 34(1), 47.  

Ganco, M., Kapoor, R., & Lee, G. K. (2020). From Rugged Landscapes to Rugged Ecosystems: 
Structure of Interdependencies and Firms’ Innovative Search. Academy of Management 
Review, 45(3), 646–674. 

Geissdoerfer, M., Morioka, S. N., De Carvalho, M. M., & Evans, S. (2018). Business models and 
supply chains for the circular economy. Journal of Cleaner Production, 190, 712–721. 

Geissdoerfer, M., Savaget, P., Bocken, N. M. P., & Hultink, E. J. (2017). The Circular Economy 
– A new sustainability paradigm? Journal of Cleaner Production, 143, 757–768. 

Gieß, A., & Möller, F. (2025). Exploring the value ecosystem of digital product passports. Jour-
nal of Industrial Ecology. 

Gioia, D. A., Corley, K. G., & Hamilton, A. L. (2013). Seeking Qualitative Rigor in Inductive 
Research: Notes on the Gioia Methodology. Organizational Research Methods, 16(1), 
15–31. 

Gomes, L. A. D. V., Facin, A. L. F., Salerno, M. S., & Ikenami, R. K. (2018). Unpacking the 
innovation ecosystem construct: Evolution, gaps and trends. Technological Forecast-
ing and Social Change, 136, 30–48. 

Gordijn, J., & Akkermans, H. (2001). Designing and evaluating e-business models. IEEE Intelli-
gent Systems, 16(4), 11–17. 



 14 

Gordijn, J., & Wieringa, R. (2021). E3value User Guide Designing Your Ecosystem in a Digital 
World. The Value Engineers. 

Heinz, D., Fassnacht, M., Sagnier Eckert, L., Röhrleef, J., & Satzger, G. (2024). Designing Digital 
Industrial Platforms for the Circular Economy: A Requirements Catalog. Proceedings 
of the 45th International Conference on Information Systems. 

Hoppe, C., Winkelmann, S., Schoormann, T., & Möller, F. (2024). Get Ready for the Future: 
Capabilities for a Circular Economy in the Automotive Industry. Proceedings of the 
32nd European Conference on Information Systems. 

Hox, J. J., & Boeije, H. R. (2005). Data collection, primary vs. Secondary. Encyclopedia of Social 
Measurement, 1(1), 593–599. 

Ixmeier, A., Kranz, J. (2024). Leveraging Information Systems for Environmental Sustainability 
and Business Value. MIS Quarterly Executive, 57–75.  

Jacobides, M. G., Cennamo, C., & Gawer, A. (2018). Towards a theory of ecosystems. Strategic 
Management Journal, 39(8), 2255–2276. 

Jäger-Roschko, M., & Petersen, M. (2022). Advancing the circular economy through information 
sharing: A systematic literature review. Journal of Cleaner Production, 369, 133210. 

Jussen-Lengersdorf, I., Fassnacht, M., Schweihoff, J., & Möller, F. (2024). Reaching for the 
starts: Exploring value constellations in inter-organizational data sharing. Proceedings 
of the 32nd European Conference on Information Systems. 

Kanda, W., Geissdoerfer, M., & Hjelm, O. (2021). From circular business models to circular 
business ecosystems. Business Strategy and the Environment, 30(6), 2814–2829. 

Kirchherr, J., Reike, D., & Hekkert, M. (2017). Conceptualizing the circular economy: An anal-
ysis of 114 definitions. Resources, Conservation and Recycling, 127, 221–232. 

Konietzko, J., Bocken, N., & Hultink, E. J. (2020). Circular ecosystem innovation: An initial set 
of principles. Journal of Cleaner Production, 253, 119942. 

Körppen, T., Ullrich, A., Böttcher, T., & Krcmar, H. (2024). How Digital Platforms can Foster a 
Circular Economy. Proceedings of the 28th Pacific-Asia Conference on Information 
Systems. 

Likert, R. (1932). A technique for the measurement of attitudes. Archives of Psychology, 22 140, 
55–55. 

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. 

Mann, G., Karanasios, S., & Breidbach, C. F. (2022). Orchestrating the digital transformation of 
a business ecosystem. Journal of Strategic Information Systems, 31(3), 101733. 

Mishra, J. L., Chiwenga, K. D., & Ali, K. (2021). Collaboration as an enabler for circular econ-
omy: A case study of a developing country. Management Decision, 59(8), 1784–1800. 

OECD. (2019, February 11). Global Material Resources Outlook to 2060: Economic Drivers and   
Environmental Consequences. OECD. https://www.oecd.org/en/publications/global-
material-resources-outlook-to-2060_9789264307452-en.html. Accessed: 02/03/2025 

Paavilainen, A., Heikkinen, A., & Kujala, J. (2020). Inter-organisational Collaboration in Circular 
Economy Ecosystems. Sustainable Entrepreneurship: Innovation and Transformation, 
11–23. 

Parida, V., Burström, T., Visnjic, I., & Wincent, J. (2019). Orchestrating industrial ecosystem in 
circular economy: A two-stage transformation model for large manufacturing compa-
nies. Journal of Business Research, 101, 715–725. 

Petrik, D., & Härer, F. (2024). Conceptualizing AI-driven Knowledge Services for a Circular 
Economy. 2024 IEEE International Conference on Engineering, Technology, and In-
novation, 1–9. 

Pietrulla, F. (2022). Circular ecosystems: A review. Cleaner and Circular Bioeconomy, 3, 
100031. 



 15 

Porter, M. E. (2008). The Five Competitive Forces That Shape Strategy. Harvard Business Re-
view. https://hbr.org/2008/01/the-five-competitive-forces-that-shape-strategy. Ac-
cessed: 10/06/2025 

Potting, J., Hekkert, M., Worrell, E., & Hanemaaijer, A. (2017). Circular economy: Measuring 
innovation in the product chain. Planbureau Voor de Leefomgeving, 2544. 

Recker, J., Bockelmann, T., & Barthel, F. (2024). Growing online-to-offline platform businesses: 
How Vytal became the world-leading provider of smart reusable food packaging. In-
formation Systems Journal, 34(1), 179–200. 

Reich, R. H., Arteaga Prieto, E., Pauwels, M., Alaerts, L., & Van Acker, K. (2025). Discovering 
the Circular Economy as a Problem Space for Information Systems Research. Proceed-
ings of the 58th Hawaii International Conference on System Sciences. 

Saldaña, J. (2013). The coding manual for qualitative researchers (2. ed). SAGE Publ. 
Stahel, W. R. (2013). The business angle of a circular economy–higher competitiveness, higher 

resource security and material efficiency. A New Dynamic: Effective Business in a Cir-
cular Economy, 1, 11–32. 

Stumpf, L., Schöggl, J.-P., & Baumgartner, R. J. (2021). Climbing up the circularity ladder? – A 
mixed-methods analysis of circular economy in business practice. Journal of Cleaner 
Production, 316, 128158. 

Tate, W. L., Bals, L., Bals, C., & Foerstl, K. (2019). Seeing the forest and not the trees: Learning 
from nature’s circular economy. Resources, Conservation and Recycling, 149, 115–
129. 

Teece, D. J. (2010). Business Models, Business Strategy and Innovation. Long Range Planning, 
43(2–3), 172–194. 

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 Pro-
duction and Consumption, 29, 286–298. 

Tukker, A. (2015). Product services for a resource-efficient and circular economy – a review. 
Journal of Cleaner Production, 97, 76–91. 

Vulsteke, K., Huysveld, S., Thomassen, G., Beylot, A., Rechberger, H., & Dewulf, J. (2024). 
What is the meaning of value in a circular economy? A conceptual framework. Re-
sources, Conservation and Recycling, 207, 107687. 

Wagner, F., Ixmeier, A., & Kranz, J. (2023). From Words to Results: The Role of IS in Bridging 
the Sustainability Strategy-Implementation Gap. Proceedings of the 44th International 
Conference of Information Systems. 

Wang, P. (2021). Connecting the parts with the whole: Toward an information ecology theory of 
digital innovation ecosystems. Management Information Systems Quarterly, 45(1), 
397–422. 

Wixom, B. H., & Todd, P. A. (2005). A Theoretical Integration of User Satisfaction and Tech-
nology Acceptance. Information Systems Research, 16(1), 85–102. 

Zeiss, R., Ixmeier, A., Recker, J., & Kranz, J. (2021). Mobilising information systems scholarship 
for a circular economy: Review, synthesis, and directions for future research. Informa-
tion Systems Journal, 31(1), 148–183. 

 
 


