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ABSTRACT 

 
The circular economy has emerged as a systemic alternative to linear take-make-dispose models, requiring fundamental 

changes in how businesses create, deliver, and capture value. Sustainable business models within this framework integrate 

resource efficiency, closed-loop material flows, and extended product life cycles into core strategy. This review examines the 

evolution of such models, grounded in circular economy principles, business model innovation theory, and industrial ecology 

perspectives. Recognition of planetary boundaries and resource constraints has driven transformations from linear value 

propositions to circular ones, from product ownership to product-as-a-service arrangements, and from firm-centric operations 

to collaborative ecosystem models. Specific mechanisms—including modular design, remanufacturing, sharing platforms, 

and product-service systems—enable value retention and new revenue streams. Applications in manufacturing, consumer 

goods, and service sectors demonstrate measurable improvements in resource productivity and customer relationships. 

Challenges of rebound effects, high upfront investment, consumer behavior change, and coordination across value chains 

persist. Prospects center on policy support for circular infrastructure, digital enablers such as material passports, and 

integration of regenerative principles beyond efficiency. The analysis concludes that circular business models represent not 

incremental sustainability improvements but a strategic reconfiguration of value creation that aligns economic performance 

with long-term ecological and social resilience. 
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1. INTRODUCTION 

The linear economic model of extraction, production, consumption, and disposal has generated unprecedented material wealth 

while creating severe environmental degradation and resource depletion. The circular economy offers a systemic alternative 

that aims to keep materials and products in use for as long as possible through strategies of reuse, repair, remanufacturing, and 

recycling. Realizing this vision requires businesses to develop new models of value creation that decouple economic activity 

from finite resource consumption [1].   

Traditional business models optimized for volume and throughput face fundamental challenges in a circular context. 

Sustainable business models within the circular economy framework must redesign value propositions, revenue mechanisms, 

and inter-organizational relationships to retain value within closed loops. Digital technologies, policy developments, and 

shifting consumer expectations have accelerated experimentation with circular approaches across industries.   

Grounded in circular economy principles, business model innovation theory, and industrial ecology, this review analyzes 

transformation pathways, key applications, and the challenges and prospects for scaling circular business models. It draws on 

evidence up to 2023 and maintains critical balance between demonstrated potential and persistent barriers to systemic 

implementation. 

 

2. The Theoretical Foundation of Sustainable Business Models in the Circular Economy 

 

2.1 The Connotation and Characteristics of Circular Business Models   

 

Circular business models are organizational configurations that create, deliver, and capture value while minimizing resource 

inputs and waste outputs through strategies of narrowing, slowing, and closing material loops. Their defining characteristics 

include extended producer responsibility, value retention over multiple use cycles, and the need for collaboration across 

traditionally separate actors in reverse supply chains.   

Unlike conventional models focused on maximizing sales volume, circular models emphasize longevity, utilization rates, and 

service provision. They often require shifts from transactional to relational customer interactions and from ownership to access-

based consumption. These characteristics create both opportunities for differentiation and significant implementation 

complexities [2]. 
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2.2 The Theoretical Logic of Value Creation in Closed-Loop Systems   

 

Business model innovation theory explains how firms reconfigure resources, activities, and partnerships to create new forms 

of value. Industrial ecology provides the systems perspective that views waste from one process as input for another. Circular 

economy principles emphasize three core strategies: narrowing loops (using fewer resources), slowing loops (extending product 

life), and closing loops (recovering materials).   

An original extension proposed here is that circular business models function as “value retention architectures.” By designing 

for multiple use cycles and recovery, they internalize previously externalized environmental costs while generating new 

revenue from services, remanufactured products, and material recovery. This logic requires firms to optimize not for single-

transaction profit but for lifetime value across product generations and stakeholder networks [3]. 

 

3. The Transformation Path of Business Models Driven by Circular Economy Principles 

 

3.1 Transition from Linear to Circular Value Propositions   

 

Traditional value propositions emphasize new product sales and consumption. Circular propositions focus on durability, 

repairability, upgradability, and end-of-life recovery. Specific design strategies include modular architecture, standardized 

components, and material choices that facilitate disassembly and recycling.   

Companies in electronics and furniture sectors have introduced modular and repairable products before 2023, extending product 

life and creating new service revenue. This transition requires significant upfront investment in design and reverse logistics but 

can reduce material costs over time and strengthen customer loyalty. Critical balance acknowledges that longer product life 

may reduce replacement sales unless offset by service offerings or premium positioning [4]. 

 

3.2 Transition from Product Sales to Product-as-a-Service Models   

 

Product-as-a-service (PaaS) models shift from selling ownership to providing access and performance. Customers pay for use, 

outcomes, or results rather than products. Specific mechanisms include leasing, pay-per-use, and performance-based contracts 

with maintenance and take-back included.   

Lighting-as-a-service and tire-as-a-service models have demonstrated reduced material consumption and more stable revenue 

streams for providers. This transition aligns provider incentives with product longevity and efficiency while transferring risks 

and responsibilities from customers. Implementation challenges include financing circular assets and managing reverse 

logistics at scale [2]. 

 

3.3 Transition from Firm-Centric to Ecosystem and Collaborative Models   

 

Circular strategies often require capabilities and infrastructure beyond any single firm’s control. This has driven the formation 

of collaborative ecosystems involving manufacturers, retailers, recyclers, and technology providers. Specific mechanisms 

include industrial symbiosis networks, shared reverse logistics platforms, and open standards for material identification.   

Cross-industry collaborations in sectors such as plastics and electronics have expanded before 2023, enabling higher recovery 

rates and new material streams. This transition improves systemic efficiency but introduces coordination costs and requires 

new forms of trust and data sharing. Original insight: successful circular ecosystems treat waste and by-products as shared 

resources rather than individual firm problems, necessitating governance mechanisms that align incentives across 

organizational boundaries [5]. 

 

3.4 Transition from Incremental Efficiency to Regenerative and Systemic Design   

 

Early circular initiatives focused primarily on efficiency improvements within existing linear structures. More advanced 

approaches adopt regenerative design principles that aim to actively restore ecological and social systems. Specific strategies 

include biomimetic design, regenerative agriculture sourcing, and business models that generate positive environmental 

externalities.   

Leading companies have begun integrating regenerative criteria into product development and supply chain strategies before 

2023. This transition moves beyond doing less harm to creating net-positive impacts, though it requires deeper changes in 

organizational purpose and measurement systems. Critical balance recognizes that regenerative ambitions must be grounded 

in verifiable outcomes rather than aspirational claims [3]. 

 

4. Applications of Circular Business Models Across Sectors 

 

4.1 Application in Manufacturing and Product Design   

 

Manufacturing firms have applied circular principles through remanufacturing, refurbishment, and design for longevity. 

Applications include take-back programs, modular product architectures, and closed-loop material flows. Specific technologies 
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include digital product passports, 3D printing for spare parts, and sensor-enabled predictive maintenance.   

Automotive and electronics manufacturers have scaled remanufacturing operations before 2023, recovering significant value 

from returned products. These applications reduce virgin material demand while creating skilled employment in reverse supply 

chains. Challenges include ensuring consistent quality of recovered components and managing fluctuating return volumes [6]. 

 

4.2 Application in Consumer Goods and Retail 

 

Consumer-facing sectors have experimented with rental, subscription, repair, and resale models. Applications include clothing 

rental platforms, repair services, and resale marketplaces integrated with brand strategies. Specific mechanisms include buy-

back programs and material traceability systems that support circular claims.   

Apparel and electronics brands have launched circular initiatives before 2023 to extend product life and capture secondary 

market value. These applications can reduce environmental impact while creating new customer touchpoints. Risks include 

cannibalization of new product sales and the need for robust reverse logistics infrastructure [4]. 

 

4.3 Application in Service and Platform-Based Sectors   

 

Service-oriented and digital platforms have applied circular principles through sharing, optimization, and dematerialization. 

Applications include asset-sharing platforms, logistics optimization for reduced transport emissions, and digital products that 

substitute for physical ones. Specific technologies include IoT-enabled asset tracking and AI-driven demand matching.   

Sharing economy platforms and digital service providers have demonstrated reduced material intensity in certain use cases 

before 2023. These applications can improve utilization rates of existing assets. Critical challenges include ensuring that sharing 

models do not simply increase overall consumption (rebound effects) and that platform governance supports genuine circular 

outcomes [7]. 

 

5. Challenges and Prospects of Circular Business Models 

 

5.1 Current Main Challenges   

 

High upfront investment in circular infrastructure and capabilities creates barriers, particularly for smaller firms. Consumer 

acceptance of refurbished, rented, or shared products remains uneven across categories. Coordination failures across 

fragmented value chains hinder closed-loop implementation. Rebound effects can offset efficiency gains when lower costs 

stimulate increased consumption. Measurement and verification of circular performance lack standardized, widely adopted 

frameworks. Finally, policy environments often remain more supportive of linear production than circular alternatives [5, 8]. 

 

5.2 Prospects for Future Development Trends   

 

Prospects include stronger policy frameworks such as extended producer responsibility, green public procurement, and tax 

incentives for circular activities. Digital technologies including material passports, blockchain traceability, and AI optimization 

can reduce transaction costs of circular models. Growing investor and consumer interest in sustainability creates market pull 

for circular offerings. Integration of circular principles into product design education and professional standards can accelerate 

capability development. Collaboration platforms and industry consortia can improve coordination across ecosystems.   

An original forward-looking insight is the emergence of “regenerative business ecosystems” that combine circular material 

flows with active ecological restoration and social value creation, moving beyond efficiency to net-positive contributions at 

the system level. 

 

6. Conclusion 

 

Sustainable business models within the circular economy framework represent a strategic response to the limitations of linear 

economic systems. By redesigning value propositions around longevity, access, and material recovery, firms can create new 

sources of competitive advantage while reducing environmental impact. The transformation from linear to circular models, 

from product sales to service-based arrangements, and from isolated operations to collaborative ecosystems reflects growing 

recognition that long-term value creation depends on resource stewardship and stakeholder relationships.   

Significant challenges remain in scaling these models, aligning incentives across value chains, and avoiding unintended 

consequences such as rebound effects. Realizing the full potential of the circular economy requires supportive policy 

environments, continued technological innovation, and organizational capabilities that treat circularity as a core strategic 

priority rather than a compliance exercise. When business models are designed to retain and regenerate value within planetary 

boundaries, they can contribute to economic systems that are both prosperous and sustainable over the long term. 
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