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Introduction 
The global economy faces severe challenges from escalating environmental degradation, 
resource scarcity, and economic instability (Nguyen et al., 2023). Unsustainable 
consumption, wasteful production, and the impacts of climate change have led to 
pollution, biodiversity loss, and the depletion of natural resources, underscoring the 
urgent need for sustainable solutions (Arora & Mishra, 2023; Bocken & Short, 2021). 
The traditional linear economic model, with its “take-make-dispose” approach (Kirchherr 
et al., 2023), has proven unsustainable, driving calls for a transformative shift toward a 
Circular Economy (CE) (Geissdoerfer et al., 2017; Lüdeke-Freund et al., 2019). 
CE represents a regenerative economic framework that decouples growth from resource 
consumption and environmental harm, emphasizing the continuous use and renewal of 
materials within closed-loop systems (D’Angelo et al., 2023). This alternative approach 
directly counters the resource-intensive, waste-generating nature of the linear model, 
offering a path to long-term sustainability (Bocken et al., 2019; Korhonen, Nuur, et al., 
2018). 

CE addresses critical global challenges by enhancing resource efficiency, reducing 
waste, and extending product lifecycle (Korhonen, Honkasalo, et al., 2018; Rashid et al., 
2025). Unlike linear systems that exacerbate pollution and disrupt ecosystems, CE fosters 
sustainable practices that conserve natural resources, mitigate biodiversity loss, and align 
with the Sustainable Development Goals (SDGs), particularly those promoting responsible 
consumption and climate action (Rodríguez-Espíndola et al., 2022). By adopting 
closed-loop systems, the CE not only conserves finite resources but also reduces 
ecological footprints, addressing environmental risks and supporting biodiversity 
preservation (Panchal et al., 2021). Economically, the CE offers substantial benefits by 
reducing costs, fostering innovation, and enhancing supply chain resilience (Bassi & 
Guidolin, 2021; Darmandieu et al., 2022). Practices like recycling, remanufacturing, and 
reuse lower dependency on raw materials, mitigating risks from resource volatility 
(Lieder & Rashid, 2016). With projected business advantages of 1.8 trillion Euros in 
Europe by 2030, the CE strengthens competitiveness and aligns corporate strategies with 
sustainability goals (Ahmed et al., 2022; Sohal et al., 2022). Environmentally, CE 
significantly reduces greenhouse gas emissions, combats pollution, and supports climate 
change mitigation. By conserving resources and reducing waste, it directly addresses the 
environmental damage caused by linear systems, paving the way for a low-carbon, 
sustainable future (Lehmann et al., 2022; Wiedenhofer et al., 2021). Socially, the CE fosters 
inclusive growth by creating green jobs and ensuring equitable access to resources. 
It strengthens economic resilience while promoting societal well-being, making it a holistic 
and sustainable development model (Triguero et al., 2022). By encouraging collaboration 
and innovation, the CE balances economic, environmental, and social priorities effectively. 

The transition to CE requires systemic transformations across industries and 
organizational contexts (Chirumalla et al., 2024; Leder et al., 2023), with small and 
medium-sized enterprises (SMEs) playing a pivotal role in this process (Gennari, 2023). 
SMEs account for 99% of firms in the European Union and 95% of businesses in OECD 
countries, contributing significantly to employment, gross domestic product (GDP), and 
economic stability globally (Cheffi et al., 2023; Rocca et al., 2023). Their prominence in 
both developed and emerging economies underscores their potential to drive 
sustainable development through CE adoption. However, their environmental impact is 
substantial, with SMEs in Europe alone responsible for approximately 64% of industrial 
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emissions and a significant share of industrial waste, particularly in resource-intensive 
sectors like manufacturing and construction (Gajanayake et al., 2024; Piispanen et al., 
2022). Manufacturing, for example, accounts for 50–60% of global industrial emissions 
and 64% of air pollution in Europe, making the adoption of circular practices in SMEs 
critical for mitigating environmental degradation (Dainelli et al., 2024; Subramanian & 
Suresh, 2022). 

Implementing CE measures such as resource efficiency, waste reduction, and energy 
optimization allow SMEs to reduce their environmental footprint significantly. Closed-loop 
systems and recycling decrease raw material dependency, enhance resource efficiency, 
and contribute to SDGs related to responsible consumption and climate action (Gao et al., 
2024; Kara et al., 2022; Knable et al., 2022). In the manufacturing sector, these practices 
result in cost savings, improved supply chain sustainability, and enhanced competitiveness, 
while reducing reliance on imported materials (Baldassarre, 2025; Kumar et al., 2023; 
Sakao et al., 2024). 

These characteristics enable SMEs to address local environmental needs efficiently, 
leveraging digital technologies like automation, Internet of Things (IoT), and data 
analytics to optimize operations and advance CE goals (Moktadir et al., 2018; Schöggl  
et al., 2023). As pivotal players in supply chains, SMEs significantly influence sustainability 
by adopting and promoting circular practices, which often cascade across industries 
(Lüdeke-Freund et al., 2019; Primadasa et al., 2024). Through collaborative partnerships 
with larger corporations, SMEs benefit from technology transfer and shared learning, 
enhancing their capabilities and accelerating the wider adoption of CE principles (Mishra 
et al., 2019). Integrating CE practices also supports social inclusion and economic equity, 
positioning SMEs as critical actors in advancing the SDGs. Their unique ability to balance 
innovation, community engagement, and sustainability underscores their essential role 
in the transition toward a more resilient and circular economic model. 

SMEs demonstrate both strengths and limitations in their transition towards CE, 
having a complex dynamic that shapes their transition. SMEs possess distinct advantages 
that position them favourably for CE adoption. Their operational agility and flexibility 
enable them to respond quickly to market changes and implement innovative practices 
(Arsawan et al., 2022; Chan et al., 2019). Their close ties to local communities and 
markets allow them to better understand and respond to customer needs, while their 
smaller size facilitates faster decision-making and implementation of new practices 
(Christodoulou et al., 2024). The capacity for innovation stands as a key strength of SMEs 
in CE transition. Their ability to experiment with and adopt innovative business models 
faces less bureaucratic resistance compared to larger corporations (Faiz et al., 2024). This 
adaptability enables them to pioneer various circular approaches (Howard et al., 2022). 

Despite the advantages of CE adoption, SMEs face unique barriers stemming from 
their limited resources, operational scale, and structural constraints, creating a complex 
web of challenges that impede successful implementation (Takacs et al., 2022). These 
barriers manifest across various dimensions, from organizational to systemic levels, 
highlighting the multifaceted nature of the transition to CE for smaller enterprises.  

SMEs grapple with significant financial constraints, which severely limit their capacity 
to invest in CE initiatives. The high upfront costs associated with circular products and 
processes, combined with restricted access to capital, create substantial constrains 
(Heras-Saizarbitoria et al., 2023; Rizos et al., 2016). Unlike larger corporations, SMEs 
typically operate with tighter budgets, forcing them to prioritize immediate operational 
needs over long-term sustainability investments (Bakos et al., 2020). The situation is 
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further exacerbated by limited access to external funding, often due to restrictive eligibility 
criteria and complex application processes for grants or loans (Harrison et al., 2022).  

Technical and knowledge deficiencies compound these financial challenges. SMEs 
frequently lack the necessary expertise to effectively implement CE practices, a stark 
contrast to large corporations with substantial research and development (R&D) 
budgets (Moktadir et al., 2018). This knowledge gap extends beyond mere technical skills 
to a comprehensive understanding of CE principles and their practical application. 
Rodríguez-Espíndola et al. (2022) argue that insufficient awareness of the long-term 
economic and environmental benefits of CE can lead to a perception of sustainability 
practices as costly and complex, further deterring commitment to the transition. 
The interplay between financial constraints and knowledge gaps creates a self-reinforcing 
cycle that significantly impedes CE adoption in SMEs.  

Cultural and operational barriers add another layer of complexity to the CE transition. 
Organizational resistance to change, risk-averse management mindsets, and limited 
willingness to collaborate across value networks significantly hinder CE adoption (Cantú 
et al., 2021). In sectors with deeply entrenched linear practices, such as manufacturing 
and construction, these cultural barriers are particularly pronounced.  

Operationally, SMEs often lack the organizational capacity to restructure supply 
chains or implement circular strategies across multiple stages of production and 
distribution. The fragmentation of supply chains further complicates matters, as SMEs 
typically have limited influence over upstream and downstream partners (Primadasa 
et al., 2024). This lack of control over the broader supply network can render even 
well-intentioned CE initiatives ineffective, highlighting the need for collaborative 
approaches that span entire value chains.  

Regulatory and policy frameworks, while intended to promote CE, often present 
additional challenges for SMEs. Lüdeke-Freund et al. (2019) critique the inconsistent 
enforcement and complex compliance requirements that disproportionately affect 
smaller enterprises. The lack of tailored support frameworks further hinders SMEs’ ability 
to align with regulatory standards. In emerging economies, these challenges are 
compounded by systemic issues such as inadequate infrastructure and weak institutional 
support (Rizos et al., 2016). 

These barriers do not operate in isolation but form an interconnected system where 
one challenge often amplifies others. Although SMEs are increasingly recognized as 
pivotal actors in the transition to a CE, current research often falls short in adopting an 
integrative approach (Dzhengiz et al., 2023; Sinha, 2022). Existing studies tend to focus 
on isolated aspects of CE adoption, such as technological innovation or policy influence 
(e.g., Khan et al., 2022; Suchek et al., 2021), but fail to adequately address the complex 
interplay between different actors and mechanism that is essential for a successful 
transition (Gennari, 2023; Ghisellini et al., 2024; Kaewunruen et al., 2024; Mazur-
Wierzbicka, 2021). While studies recognize that the transition of SMEs to CE involves 
multifaceted challenges and requires a holistic approach (Dzhengiz et al., 2023; Malik 
et al., 2022; Rosa & Paula, 2023; Trevisan et al., 2023), there is a lack of comprehensive 
understanding that capture the complex interdependencies between internal 
organizational factors, external stakeholder dynamics, and systemic influences across 
micro, meso, and macro levels.  

This narrow focus limits researchers’, policymakers’, and practitioners’ ability to 
comprehensively understand and address the systemic challenges and opportunities 
faced by firms in their transition to CE. SMEs operate within complex stakeholder 
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networks and face varying degrees of external pressures and internal constraints, 
necessitating a more holistic approach to analysis and support (Dzhengiz et al., 2023; 
Malik et al., 2022; Rosa & Paula, 2023; Trevisan et al., 2023). 

Against the above-mentioned research background, this doctoral thesis aims to 
advance the understanding of the multi-faceted transition process of SMEs to CE, 
focusing on the interplay of co-dependent factors across micro, meso, and macro levels. 
Addressing the shortcomings of the current body of knowledge is important for several 
reasons.  

Firstly, understanding the complex interplay between various actors and levels in the 
CE transition process is essential for developing effective strategies that support SMEs in 
overcoming barriers to adoption (Ghisellini et al., 2024). By considering the systemic 
nature of CE, researchers can identify leverage points and opportunities for intervention, 
facilitating the development of more coordinated and holistic approaches to CE adoption 
in SMEs (Dzhengiz et al., 2023). 

Secondly, exploring the intricate web of stakeholder relationships and complex 
systems that SMEs navigate provide valuable insights into the role of collaboration and 
partnerships in achieving sustainable outcomes (Harrison et al., 2023). SMEs operate 
within intricate networks of stakeholders, including suppliers, customers, regulators, and 
financiers, and their ability to engage and collaborate with these actors is critical for 
successful CE implementation (Adomako & Tran, 2022; Ayaz & Tatoglu, 2024; Palombi 
et al., 2024). Examining the dynamics of these relationships reveals strategies for fostering 
collaboration and co-creation of value, thereby enhancing SMEs’ capacity to adopt CE 
practices (Trevisan et al., 2023). 

Thirdly, the proposed framework and the newly created knowledge that comes with 
it can also inform policy interventions and support mechanisms that facilitate SMEs’ 
transition to CE. Policymakers play a crucial role in shaping the regulatory and 
institutional environment that influences SMEs’ decision-making processes (Alcalde-
Calonge et al., 2024). By understanding the systemic challenges and opportunities SMEs 
face, policymakers can design targeted interventions that address specific barriers, 
such as financial constraints, lack of technical expertise, and limited access to markets 
(Dzhengiz et al., 2023). 

Moreover, the outcomes of this thesis are considered essential for contributing to 
environmental and societal goals. The transition to CE is both a business imperative and 
a societal necessity, as it contributes to climate change mitigation, resource conservation, 
and sustainable development (Dantas et al., 2021). Supporting SMEs in their CE transition 
can foster a more sustainable and resilient economic system that aligns with global 
sustainability goals, such as the United Nations’ SDGs (Trevisan et al., 2023). 

To systematically address the above-mentioned aim, the research is structured 
around a central research question that examines how SMEs manage the transition 
process, considering organizational changes, external pressures, and stakeholder 
relationships. This central question is supported by three sub-questions that align with 
specific research objectives (Figure 1): 

• Research question 1: What are the key factors, actors and mechanism
influencing the transition of SMEs to a CE at the micro, meso, and macro levels?

• Research question 2: How do organizational dynamics and stakeholder
interactions shape the pathways for CE adoption in SMEs?

• Research question 3: What critical elements are necessary to implement and
sustain CE practices in SMEs for long-term success?
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Figure 1. Alignment of Overall Research Aim, Questions and Objectives for Understanding SMEs’ 
Transition to a CE. 
Source: Composed by the author. 
Note: RQ=Research Question; O=Objective. 

The primary objective of this thesis is to analyse and provide insights into the 
complex and multi-dimensional process through which SMEs transition to a CE. 
To achieve this, the study focuses on three specific objectives (Figure 1):  

Objective 1: identify and understand the key factors, actors, and mechanisms influencing 
the transition of SMEs to a CE across micro (organizational), meso (industry), and macro 
(policy and market) levels. By examining the factors, actors, and mechanisms that are 
interconnected, the research seeks to uncover how they collectively shape the adoption 
of CE practices. This objective is primarily addressed through Articles 1, 2, and 5 of the 
published papers. Article 1 highlights micro-level barriers such as resource constraints 
and technical challenges, while emphasizing macro-level government-led incentives. 
Article 2 employs the Multi-Level Perspective (MLP) framework by Geels (2002) to 
systematically map out influences at all three levels. Article 5 proposes a holistic framework 
integrating success factors across these levels, enabling a nuanced analysis of the 
enabling and constraining forces shaping CE transitions. 
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Objective 2: explores how organizational dynamics and stakeholder interactions 
influence the pathways SMEs follow to adopt and integrate CE principles into their 
operations. This involves understanding the interplay between internal capabilities and 
external pressures, as well as the collaborative networks that facilitate or hinder the 
transition. Articles 2, 3, and 4 primarily address this objective. Article 2 uses the MLP 
framework to demonstrate how firms navigate stakeholder relationships within their 
socio-technical environments. Article 3 explores the mediating role of Circular Economy 
Orientation (CEO), a concept proposed and defined by this thesis, in enabling SMEs to 
respond to stakeholder pressures. Article 4 reveals how context-specific factors, such as 
exposure to international regulations and external knowledge networks, create varied 
stakeholder interaction patterns influencing CE adoption strategies in international and 
non-international micro-firms. 

Objective 3: determine and analyse the essential components necessary for SMEs to 
successfully implement and sustain CE practices over time. This includes identifying 
critical enablers, overcoming barriers, and establishing strategies for long-term 
sustainability. Articles 1, 4, and 5 address this objective. Article 1 identifies foundational 
enablers such as financial incentives, access to technical expertise, and managerial 
commitment. Article 4 introduces environmental awareness and stakeholder alignment 
as essential for creating resilient CE pathways, particularly in micro-firms. Article 5 
proposes a framework integrating success factors across the MLP's micro, meso, and 
macro levels, emphasizing that long-term sustainability requires synergistic alignment 
between internal capabilities, industry collaboration, and supportive policy environments. 

The figure 1 illustrates how the research objectives align with the published articles, 
showcasing the specific contributions of each paper in addressing key aspects of SMEs’ 
transition to a CE, including multi-level factors, stakeholder dynamics, and critical success 
elements for sustainable CE practices. 

To achieve the objectives, several theoretical lenses were employed to address the 
systemic, relational, and adaptive nature of SMEs transition. In this thesis, Multi-Level 
Perspective (MLP), stakeholder theory, and complexity theory were integrated to reach 
thesis aims/objectives. The combination of these different perspectives or theoretical 
lenses makes possible a nuanced and holistic understanding of the multi-faceted 
challenges and dynamics inherent in the CE transition process. 

The MLP is particularly suited to this study’s main objective because it provides a 
structured framework for examining the socio-technical transitions required for CE 
adoption. It analyses interactions across across micro (organizational practices), meso 
(industry structures), and macro (policy and societal trends) levels, making it ideal for 
understanding the interdependencies shaping SMEs’ CE transitions (El Bilali, 2019; Geels, 
2002).  The MLP addresses a research gap by connecting stakeholder-level dynamics with 
larger socio-technical shifts, crucial for understanding how SMEs navigate their CE 
transition (Ghadimi et al., 2021; Hazen et al., 2020). Stakeholder theory complements 
this analysis by focusing on relational dynamics between SMEs and their stakeholders. 
It emphasizes collaboration and co-creation in driving organizational change, particularly 
important for resource-constrained SMEs (Freeman, 1984; Clarkson, 1995). Integrating 
stakeholder theory with MLP can help identify key stakeholders at different levels of the 
MLP, analyse their roles in transition processes, and explore how their interests and 
actions shape transition pathways (Geels, 2019; Levidow & Upham, 2017). Complexity 
theory enriches the study by addressing adaptive and non-linear processes in CE 
transitions (Urry, 2005; Walrave et al., 2018). It provides insights into how SMEs balance 
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uncertainties, adapt to changing conditions, and build resilience (Burnes, 2005; Natoli 
et al., 2024). This theory highlights the importance of flexibility and collaboration, 
especially for SMEs reliant on external networks and support systems (Fernández-Olmos 
& Ramírez-Alesón, 2017). Together, these theoretical perspectives offer a comprehensive 
lens to analyse the systemic, relational, and adaptive dimensions of SMEs’ transition to 
CE, addressing critical gaps in existing literature. 

The research methodology employs an explanatory sequential design that was 
selected based on the insights gained during the initial exploration phase, which revealed 
the need for both broad quantitative analysis and in-depth qualitative investigation to 
fully understand CE transition in SMEs (Creswell & Clark, 2017). Figure 2 illustrates a 
comprehensive four-phase research approach investigating CE adoption in SMEs. 

Figure 2. Research Design: A Four-Phase Process for Data Collection, Analysis, and Integration. 
Source: Composed by the author. 

The Initial Exploration phase establishes the research foundation through Article 1, 
which provides empirical evidence from Estonian SMEs, revealing sector-specific barriers 
including knowledge gaps and financial constraints. Article 2 contributes theoretical 
depth by employing the Multi-Level Perspective framework to analyse transitions across 
organizational, industry, and policy levels, establishing crucial interconnections between 
micro-level practices and broader systemic influences. 

The Quantitative Data Collection and Analysis phase builds upon these insights 
through Articles 3 and 4. Article 3 examines stakeholder dynamics, demonstrating that 
internal stakeholders exert stronger direct influence on CE adoption compared to 
external pressures, with CEO serving as a critical mediating factor. Article 4 employs 
fuzzy-set Qualitative Comparative Analysis (fsQCA) (Rihoux & Ragin, 2008) to identify five 
distinct adoption pathways, revealing how international firms leverage stakeholder 
engagement and regulatory frameworks, while non-international firms prioritize internal 
sustainability practices. 

The Qualitative Data Collection and Analysis phase, anchored by Article 5, deepens 
understanding through semi-structured interviews and synthesizes previous findings into 
a holistic framework. This article integrates MLP and complexity theory to examine 
success factors across multiple levels: organizational culture and leadership commitment 
at the micro-level, stakeholder collaboration and industry partnerships at the meso-level, 
and supportive regulatory environments and financial incentives at the macro-level. 
This comprehensive framework provides practical strategies for SMEs navigating CE 
transitions. 
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The Integration and Interpretation phase synthesizes insights from all articles, 
combining quantitative evidence of stakeholder influences and adoption pathways with 
qualitative insights into organizational dynamics and systemic conditions. This final phase 
creates a cohesive narrative that addresses the research objectives comprehensively, 
demonstrating how SMEs can effectively navigate CE transitions through the interplay of 
internal capabilities, stakeholder relationships, and enabling systemic conditions. 
The sequential nature of this design ensures that each phase builds upon and validates 
previous findings, creating a robust and thorough investigation of CE adoption processes. 

The findings of this research provide contributions to both theoretical advancements 
and practical applications, addressing critical gaps in the understanding and 
implementation of SMEs’ transition to a CE. This research advances the theoretical 
discourse on sustainability transitions by integrating MLP, stakeholder theory, and 
complexity theory within the context of SMEs’ transition to a CE. By applying MLP, 
the research bridges the gaps between micro (organizational practices), meso (industry 
networks), and macro (policy and systemic structures) levels, providing a comprehensive, 
multi-level understanding of CE adoption. Stakeholder theory is enriched by the study’s 
nuanced exploration of how internal and external pressures influence organizational 
behaviour, particularly through the mediating role of CEO. Furthermore, the use of fsQCA 
enhances theoretical rigor, offering novel insights into the heterogeneity of CE adoption 
pathways. The resulting holistic framework connects multi-level perspectives with 
organizational and relational dynamics, addressing gaps in single-level analyses and 
providing a structured approach to understanding sustainability transitions. 

The research delivers actionable insights that address the unique challenges SMEs 
face in adopting and sustaining CE practices. For SMEs, it offers a clear roadmap that 
emphasizes investing in organizational education and employee training, leveraging 
digital technologies and CEO, and building collaborative networks to overcome 
internal and external barriers. For policymakers, the findings provide evidence-based 
recommendations for designing targeted incentives, such as financial subsidies and tax 
benefits, and for creating supportive regulatory frameworks that encourage CE 
transitions. Additionally, the research underscores the importance of advocacy initiatives 
and capacity-building programs to raise awareness and build technical expertise among 
SMEs. Industry associations are positioned as pivotal facilitators, encouraged to act as 
knowledge hubs that disseminate best practices, foster collaboration among stakeholders, 
and pool resources to accelerate CE adoption. Together, these contributions ensure that 
the findings not only advance theoretical understanding but also provide practical tools 
and strategies to support SMEs, policymakers, and industry actors in driving sustainability 
transitions. 

The scope of this research is framed within the context of the Baltic Sea Region, 
with a specific focus on Estonia and Sweden. These countries offer contrasting yet 
complementary settings for comparative analysis of sustainability transitions in emerging 
and advanced economies. Estonia, an Eastern European catch-up economy, exemplifies 
slower CE adoption due to limited awareness, knowledge gaps, and resource constraints 
among SMEs (Mazur-Wierzbicka, 2021). This context provides insights into challenges 
faced by businesses in emerging economies, including cultural norms, resource scarcity, 
and nascent regulatory environments. Sweden, a global sustainability leader, presents  
a mature CE ecosystem with strong governmental support, comprehensive regulations, 
and a well-developed market for sustainable products (Brydges, 2021). Swedish SMEs 
benefit from advanced technologies, collaborative networks, and institutional support, 
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offering valuable lessons in best practices for CE adoption. This comparative approach 
enables a nuanced understanding of how local contexts shape CE implementation, 
highlighting strategies for overcoming barriers in transitioning economies and applying 
advanced practices globally. 

The research was conducted over a span of four years, from February 2021 to January 
2025, allowing for an in-depth investigation of the dynamic and evolving nature of CE 
adoption. This extended timeframe facilitated the use of a mixed-methods approach 
across exploratory, quantitative, and qualitative phases, enabling the study to capture 
both static and dynamic elements of CE transitions. The longitudinal nature of the study 
also allowed for an examination of the impacts of evolving policies, market trends, and 
technological advancements on SMEs’ sustainability practices. However, given the rapid 
pace of global developments in CE policies and practices, findings may not fully capture 
post-2025 shifts or future trajectories in the sustainability landscape. While this thesis 
makes significant contributions, it has limitations. A detailed discussion of these constraints 
and their implications for future research is presented in the conclusion section. 

The structure of this cover paper is organized into six key chapters. It starts with the 
introduction section, which outlined the research problem, objectives, and significance 
of the study. This is followed by the Theoretical Background, where relevant literature 
and theories are reviewed to provide context. The Methodology section details the 
research design, including the mixed-methods approach, data collection, and analysis 
techniques. The Results chapter presents the key findings from both the quantitative and 
qualitative phases of the study. This is followed by the Discussion, which elaborates on 
the contributions of the research, addressing empirical, theoretical, and practical 
implications. Finally, the Conclusion highlights the limitations of the study and offers 
suggestions for future research directions, providing a comprehensive reflection on the 
study’s overall impact. 
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Abbreviations 
CBMs Circular Business Models 
CE Circular Economy 
CEO Circular Economy Orientation 
fsQCA Fuzzy-Set Qualitative Comparative Analysis 
GDP Gross Domestic Product 
IoT Internet of Things 
MLP Multi-Level Perspective 
R&D Research and Development 
SDGs Sustainable Development Goals 
SMEs Small and Medium-Sized Enterprises 
STS Socio-Technical Systems 
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1 Literature Background and Theoretical Framework 

1.1 Circular Economy: Concept and Principles 
CE has emerged as a promising alternative to the traditional linear economic model, 
attracting considerable interest for its potential to address economic, environmental, 
and social challenges (Cagno et al., 2023; Knable et al., 2022). At its core, CE is an 
economic model that aims to decouple economic growth from resource consumption 
and environmental degradation by promoting the continuous flow and regeneration of 
materials and resources within the system (Bowen et al., 2023; D’Angelo et al., 2023). 

The concept of CE is built on several key principles. First, it seeks to design out waste 
and pollution from the outset by rethinking product design and manufacturing processes. 
Second, it emphasizes keeping products and materials in use through reuse, repair, 
remanufacturing, and recycling. Third, CE aims to regenerate natural systems, not only 
minimizing negative impacts but also actively contributing to the restoration of 
ecosystems (Droege et al., 2023; Neri et al., 2023). 

The European Parliament Research Service1 illustrates this concept through a 
comprehensive circular economy model (Figure 3), which demonstrates the 
interconnected stages of a circular economy system. The model encompasses seven key 
components: raw materials, sustainable design, production, distribution, consumption 
(including reuse and repair), collection, and waste management (including residual 
waste).  

Figure 3. The Circular Economy Model: Less Raw Material, Less Waste, Fewer Emissions. 
Source: European Parliament Research Service, 2023 

1 Circular economy: definition, importance and benefits by European Parliament, available at: 
https://www.europarl.europa.eu/topics/en/article/20151201STO05603/circular-economy-
definition-importance-and-benefits  

https://www.europarl.europa.eu/topics/en/article/20151201STO05603/circular-economy-definition-importance-and-benefits
https://www.europarl.europa.eu/topics/en/article/20151201STO05603/circular-economy-definition-importance-and-benefits
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This visual representation emphasizes how the circular economy moves away from 
the traditional linear model by creating closed loops where resources are maintained 
within the economic system for as long as possible. The model demonstrates how each 
stage is connected, from the initial use of raw materials through sustainable design and 
production, to consumption and ultimately waste management, with an emphasis on 
minimizing residual waste through effective collection and recycling processes. 
This framework aligns with the core principles of sharing, leasing, reusing, repairing, 
refurbishing, and recycling existing materials and products to extend their lifecycle and 
reduce environmental impact. 

CE practices in businesses typically involve sustainable production strategies aimed at 
waste reduction, resource optimization, and prolonging product and material lifecycles. 
This includes transitioning from the linear “take-make-dispose” model to a more 
regenerative approach that emphasizes resource reuse within closed loops (Arsawan 
et al., 2024). The adoption of CE principles offers multiple benefits, including minimizing 
waste, encouraging sustainable development, and enhancing resource efficiency (Bowen 
et al., 2023; D’Angelo et al., 2023). 

As the concept continues to gain traction, governments, industries, and societies 
worldwide are actively promoting CE to tackle resource scarcity and environmental 
concerns (Sohal & De Vass, 2022). The transition to a CE is expected to lead to a  
low-carbon economy, reduced greenhouse gas emissions, and increased workforce 
opportunities (Findik et al., 2023). The implementation of CE practices is viewed as a 
pathway to redesigning products and processes, paving the way for more sustainable 
business practices that balance social, economic, and environmental considerations. 
This recognition has led to the development of circular business models (CBMs) that 
focus on creating value by utilizing economic value present in items after their initial use 
to manufacture new offerings (Frishammar & Parida, 2019; Linder & Williander, 2017). 

1.2 The Significance of SMEs in Economic Systems 
SMEs play a crucial role in economic systems worldwide, serving as key drivers of 
innovation, employment, and economic growth. Their significance is underscored by 
their sheer numbers and economic impact. In the European Union, for instance, SMEs 
account for 99% of all businesses and provide two-thirds of total employment (European 
Commission, 2018). This prevalence is not unique to Europe; SMEs form the backbone of 
many economies globally, contributing substantially to GDP and job creation. 

One of the primary contributions of SMEs to economic systems is their role in fostering 
innovation. Due to their size and flexibility, SMEs are often more agile and adaptable 
than larger corporations, allowing them to respond quickly to market changes and 
emerging opportunities. This agility makes them ideal incubators for new ideas and 
technologies. SMEs are disproportionately responsible for breakthrough innovations, 
particularly in emerging fields and niche markets where larger firms may be hesitant to 
invest (Bouncken et al., 2015; Del Giudice et al., 2019) 

Furthermore, SMEs are crucial for employment generation and poverty alleviation. 
They tend to be more labour-intensive than larger firms, creating jobs across various skill 
levels and geographic areas. This characteristic is particularly important in developing 
economies and rural regions where job opportunities may be scarce. According to the 
World Bank (2020), formal SMEs contribute up to 40% of national income GDP in emerging 
economies and create 7 out of 10 jobs. 
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SMEs also play a vital role in supply chains and industrial ecosystems. They often serve 
as suppliers, subcontractors, or service providers to larger corporations, fostering industrial 
linkages and knowledge spillovers. This interconnectedness enhances overall economic 
productivity and competitiveness. As highlighted by Gereffi and Lee (2012) the integration 
of SMEs into global value chains can lead to significant economic upgrading and 
technological learning (Epede & Wang, 2022). 

In the context of sustainable development and circular economy transitions, SMEs are 
increasingly recognized as key players. Their collective environmental impact is substantial, 
and their transition to more sustainable practices can significantly contribute to achieving 
sustainability goals. Massari and Giannoccaro (2023) argue that implementing circular 
economy practices at the SME level can be a faster route to reaching sustainable 
development targets, underscoring the potential environmental and economic 
advantages. 

The COVID-19 pandemic has further highlighted both the vulnerability and resilience 
of SMEs. While many SMEs were severely impacted by lockdowns and economic 
disruptions, others demonstrated remarkable adaptability, pivoting their business 
models and embracing digital technologies to survive and even thrive in challenging 
conditions (OECD, 2021). Recognizing the significance of SMEs, many governments and 
international organizations have implemented policies and programs to support their 
development. These include measures to improve access to finance, enhance skills and 
technology adoption, and reduce regulatory burdens. For instance, the European Union’s 
SME Strategy for a sustainable and digital Europe aims to support SMEs in their transition 
to more sustainable and digitalized business models (European Commission, 2020). 

1.3 SMEs’ Transition to Circular Economy 
The implementation of CE in SMEs is seen as a faster route to achieving sustainable 
development targets, offering potential environmental and economic advantages 
(Massari and Giannoccaro, 2023). By embracing circular practices, SMEs can enhance 
their brand reputation, reduce operating costs, stimulate business growth, and contribute 
to environmental recovery and sustainability while reaping economic benefits from 
resource reuse and waste minimization (Lahti et al., 2018; Lüdeke-Freund et al., 2019; 
Riesener et al., 2019). However, the transition from linear to circular operations requires 
a comprehensive restructuring of industries in terms of development, management, 
operations, supply chain, business strategy, and customer relationships (Frishammar and 
Parida, 2019). This shift presents unique challenges for SMEs due to their limited 
resources and expertise (Dey et al., 2019; Mura et al., 2020). To overcome these challenges, 
regulatory frameworks, public sector involvement, financial support, ecosystem 
innovation, and technological infrastructure provided by the state play crucial roles in 
driving SMEs towards CE (Kirchherr et al., 2018; Koc et al., 2023; Konietzko et al., 2020). 

The transition to CE can occur through two main approaches: top-down, driven by 
societal legislation and regulations, or bottom-up, initiated by industries seeking 
competitive advantages and improved profitability (Lieder and Rashid, 2016). Both 
approaches challenge the traditional linear model of growth and resource optimization, 
emphasizing the reduction of raw material consumption and the recovery of waste 
through recycling or repurposing (Kirchherr et al., 2017; Korhonen et al., 2018). 
To facilitate SMEs’ transition to CE, researchers have proposed several frameworks, 
including the Multi-Level Perspective (MLP). The MLP framework, which conceptualizes 
transition processes as the result of interplay between developments at three analytical 
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levels (micro, meso, and macro), has been applied to understand the factors influencing 
the adoption of CE practices in SMEs (Malik et al., 2022; Zhu et al., 2022). This approach 
offers a comprehensive view of the complex relationships and interactions that shape 
SMEs’ transition to CE (Trevisan et al., 2023). As SMEs navigate their transition to CE, 
they must address diverse stakeholder interpretations of the CE concept, which have led 
to ambiguous strategies for implementation and operationalization (Ho et al., 2023). 
Developing well-conceived plans becomes vital to effectively address the complexity of 
this transformation. By adopting comprehensive, industry-specific strategies and fostering 
collaborative efforts between governments, enterprises, and consumers, SMEs can 
successfully navigate this paradigm shift towards a circular and sustainable future, 
unlocking opportunities for innovation, competitiveness, and long-term growth while 
minimizing environmental impact (Assmann et al., 2023; Mauss et al., 2022; Piispanen 
et al., 2022). 

1.3.1 Factors Impacting SMEs Transition to CE at the Individual Enterprise Level 
The transition of SMEs towards CE practices is deeply influenced by internal business 
practices such as strategic decision-making and operational processes. Gallardo-Vázquez 
et al. (2024) assert that adopting a CEO is crucial, as it represents a comprehensive 
strategic mindset that encompasses resource use, product design, and business model 
transformation beyond waste minimization. Leadership is another cornerstone, with 
Chen et al. (2022) emphasizing that management’s environmental awareness significantly 
impacts CE adoption. Leaders who prioritize sustainability allocate resources and 
cultivate a culture of environmental responsibility within their organizations. Moreover, 
Neri et al. (2023) highlight the importance of building technical expertise and fostering 
innovation, noting that SMEs with strong internal capabilities, particularly in eco-design 
and resource efficiency, are better positioned for CE success. Additionally, the ability to 
absorb external knowledge, as noted by Agyabeng-Mensah et al. (2022), is vital for 
effective CE implementation. 

Innovation is central to the transition, requiring SMEs to integrate CE principles into 
R&D and product design. As Centobelli et al. (2021) suggest, circular innovation involves 
rethinking product design to enhance repairability, reusability, and recyclability, 
alongside developing new business models like product-service systems. Financial 
management is equally critical, as Austin and Rahman (2022) explain, with the transition 
to CE demanding significant investments in technology and training. SMEs must 
strategically manage resources and explore new revenue streams to overcome financial 
barriers. Operational practices, particularly in supply chain management, are pivotal, 
with Kayikci et al. (2022) highlighting the benefits of adopting circular supply chain 
practices, such as reverse logistics, to boost circular performance. Human resource 
management also plays a crucial role, with Omarova and Jo (2022) advocating for training 
programs that enhance employees’ understanding of CE principles. 

Moreover, effective internal communication is essential, as Kushwaha and Sharma 
(2016) suggest, for embedding CE principles throughout an organization and overcoming 
resistance to change. Performance measurement is becoming increasingly important, 
with Cagno et al. (2023) recommending the development of metrics to track circular 
performance. The integration of digital technologies, as Neri et al. (2023) note, is a critical 
enabler, with IoT, blockchain, and AI enhancing resource tracking and facilitating new 
business models. Organizational structures and decision-making processes also influence 
CE readiness, with Arranz et al. (2022) highlighting the advantage of flexible structures 
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that encourage cross-functional collaboration. Risk management, emphasized by Werning 
and Spinler (2020), involves assessing and mitigating risks tied to new technologies and 
market preferences. Finally, Lüdeke-Freund et al. (2019) stress that developing CBMs, 
such as product-as-a-service or resource recovery systems, is fundamental for a 
successful CE transition. Overall, a concerted effort across strategic orientation, leadership, 
innovation, financial management, and organizational structures is essential for SMEs to 
effectively transition to CE practices. 

1.3.2 Industry Collaboration and Networks for SMEs’ CE adoption 
As SMEs navigate their transition to circular economy practices, their interactions within 
the broader industry ecosystem become increasingly important. Supply chain 
relationships are a key aspect of industry interactions that impact SMEs’ transition to CE. 
The implementation of circular practices often requires changes throughout the supply 
chain, from sourcing raw materials to managing end-of-life products. SMEs that engage 
in environmental-oriented supply chain cooperation practices are better positioned to 
implement CE principles (Susanty et al., 2020). This cooperation can involve joint 
efforts to reduce waste, improve resource efficiency, and develop closed-loop systems. 
For instance, in the wooden furniture industry, cooperation between suppliers and 
manufacturers has been shown to facilitate the implementation of CE practices (Susanty 
et al., 2020). 

The role of industry associations and networks is crucial in facilitating knowledge 
sharing and collective action towards CE. These organizations can serve as platforms for 
disseminating best practices, providing training and resources, and advocating for 
supportive policies. For example, in the textile and apparel sector, industry associations 
have played a significant role in promoting CE principles through stakeholder mapping, 
collaborative spaces, and awareness-raising initiatives (Staicu and Pop, 2018). 

Collaboration with other firms, including competitors, can also drive CE adoption 
among SMEs. Collaborative networks can help SMEs overcome resource constraints and 
access complementary capabilities necessary for implementing circular practices. 
These networks can facilitate joint innovation efforts, shared infrastructure for recycling 
and remanufacturing, and the development of industry-wide standards for circular 
products and processes (Centobelli et al., 2021). 

Cross-sector collaborations are increasingly recognized as important for advancing 
CE practices. SMEs can benefit from partnerships with organizations in different 
sectors, including academia, non-profit organizations, and government agencies. These 
collaborations can provide access to specialized knowledge, funding opportunities, and 
new markets for circular products and services (Holzer et al., 2021). 

The development of local and regional circular ecosystems is an emerging trend that 
highlights the importance of geographical proximity in facilitating CE transitions. These 
ecosystems involve interconnected networks of firms, often centred around industrial 
symbiosis, where waste or by-products from one company become inputs for another. 
SMEs can benefit from participating in these ecosystems by accessing shared resources, 
knowledge, and infrastructure (Hull et al., 2021). Also, the role of intermediaries, such as 
consultants, technology providers, and research institutions, is crucial in supporting 
SMEs’ transition to CE. These organizations can provide specialized expertise, facilitate 
knowledge transfer, and help SMEs navigate the complexities of CE implementation (Hull 
et al., 2021). 
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The role of consumers and market demand is another critical aspect of industry 
interactions that influence SMEs’ transition to CE. Increasing consumer awareness and 
demand for sustainable products can create market pull for circular offerings. SMEs that 
are attuned to these market trends and can effectively communicate the value of their 
circular products or services are better positioned to succeed in their CE transition 
(Triguero et al., 2022). 

Interactions with larger firms in the industry can also play a significant role in SMEs’ 
CE transition. Large companies often have more resources to invest in CE initiatives and 
can exert pressure on their SME suppliers to adopt circular practices. This can create both 
challenges and opportunities for SMEs, potentially driving innovation but also requiring 
significant adaptation (Agyabeng-Mensah et al., 2022). 

Digital platforms and technologies are transforming industry interactions and creating 
new opportunities for CE implementation. These platforms can facilitate the sharing of 
resources, connect waste generators with potential users, and enable new CBMs. SMEs 
that effectively leverage these digital ecosystems can enhance their ability to implement 
circular practices and access new markets (Neri et al., 2023). 

The development of circular value chains is an important aspect of industry 
interactions that influences SMEs’ CE transition. This involves rethinking entire value 
chains to minimize waste and maximize resource efficiency. SMEs that can position 
themselves effectively within these circular value chains, for example by specializing in 
refurbishment or recycling services, can find new opportunities for growth and 
innovation (Le et al., 2022). 

1.3.3 Policy and Institutional Frameworks for CE adoption by SMEs 
The broader policy and institutional landscape play a pivotal role in shaping the 
environment for CE adoption and implementation among SMEs. These frameworks, 
encompassing regulations, incentives, and support structures, play a crucial role in 
shaping the environment for CE adoption and implementation. 

Regulatory policies are a key driver of CE adoption among SMEs. Governments at 
various levels can implement laws and regulations that mandate or encourage circular 
practices. For instance, extended producer responsibility regulations can incentivize 
SMEs to design products for easier recycling and take responsibility for end-of-life 
management (Ostermann et al., 2021). Similarly, waste management regulations can 
create opportunities for SMEs in recycling and resource recovery sectors. However, the 
effectiveness of these regulations depends on their design and enforcement. Overly 
complex or burdensome regulations can pose challenges for SMEs with limited resources 
to navigate compliance requirements (Kayikci et al., 2021).  

The development of standardized approaches for CE disclosure and reporting is an 
emerging area of policy focus. Massari and Giannoccaro (2023) highlight the importance 
of such standardization in creating a level playing field and enabling SMEs to 
communicate their circular performance effectively. Clear and consistent reporting 
frameworks can help SMEs benchmark their progress and attract investment and 
customers interested in circular solutions. Also, the development of sector-specific CE 
roadmaps and action plans can provide a framework for coordinated action within 
industries. These initiatives, often led by industry associations or government bodies, can 
help align efforts across the sector and provide clear pathways for SMEs to transition 
towards CE practices (Droege et al., 2023). 

Financial incentives and support mechanisms are critical components of policy 
frameworks that can facilitate SMEs’ transition to CE. These can include tax incentives 
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for circular practices, grants for eco-innovation, and subsidies for implementing 
resource-efficient technologies. For example, Austin and Rahman (2022) highlight the 
importance of diverse finance sources, including crowdfunding and capital market 
funding, in helping SMEs acquire the necessary knowledge and resources to adopt CBMs. 
Government-backed loan guarantee schemes can also help SMEs overcome financial 
barriers to CE implementation.  

Public procurement policies can serve as a powerful tool to drive CE adoption among 
SMEs. By incorporating CE criteria into public tenders, governments can create significant 
market demand for circular products and services. This can provide SMEs with the incentive 
and opportunity to develop and scale circular offerings (Rodriguez-Espindola et al., 2022). 

Education and training policies play a crucial role in building the skills and knowledge 
necessary for CE implementation. Policies that support the integration of CE principles 
into educational curricula, vocational training programs, and professional development 
initiatives can help create a workforce equipped to drive CE transitions in SMEs (Maher 
et al., 2023). 

Innovation policies and support for R&D are essential for fostering the technological 
advancements and business model innovations needed for CE. Policies that provide 
funding for CE-related R&D, support collaboration between SMEs and research 
institutions, and facilitate knowledge transfer can accelerate the development and 
adoption of circular solutions (Triguero et al., 2022). 

Infrastructure development policies are crucial for creating the physical and digital 
systems necessary to support CE practices. This includes investments in recycling 
facilities, reverse logistics networks, and digital platforms for resource tracking and 
sharing. Policies that support the development of such infrastructure can create enabling 
conditions for SMEs to implement circular practices (Zhu et al., 2022). 

The role of intermediary organizations, often supported by public policies, is important 
in facilitating SMEs’ transition to CE. These can include business support agencies, 
technology transfer offices, and CE hubs that provide guidance, networking opportunities, 
and technical assistance to SMEs. Policies that support the establishment and operation 
of such intermediaries can help bridge the gap between SMEs and larger organizations, 
as well as between SMEs and policymakers. 

Several studies highlight the significance of these intermediary organizations in the CE 
transition process. Hull et al. (2021) explore the development of circular economy 
incubators, emphasizing their role in supporting SMEs in developing and scaling CBMs. 
These incubators serve as platforms for knowledge exchange, networking, and access to 
resources, which are crucial for SMEs with limited internal capabilities. 

Holzer et al. (2021) further emphasize the importance of intermediaries in addressing 
key areas such as resource efficiency, cooperation with stakeholders, and sustainability. 
Their research provides insights for policymakers and intermediaries on how to 
effectively target diverse SMEs with varying needs and capacities. 

Moreover, Maher et al. (2023) stress the need for training and support programs to 
encourage and facilitate the uptake of CE practices among SMEs. These programs, often 
delivered through intermediary organizations, can help SMEs overcome knowledge gaps 
and build the necessary skills for implementing CBMs. 

The below table summarizes the key factors influencing SMEs’ transition to CE at 
three levels: individual enterprise, industry collaboration, and policy frameworks. These 
multi-level factors collectively shape the landscape for SMEs as they navigate the 
transition towards CE. 
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Table 1. Summary of Factors, Actors, and Mechanisms in SMEs’ Transition CE. 

Focus Key Topics Description References 
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s (
m

ic
ro

) 
Strategic 

Management 
Comprehensive approach to CE 

implementation, including 
leadership, innovation, and 

resource management 

Gallardo-Vazquez et al. 
(2024); Chen et al. 
(2022); Neri et al. 

(2023); Centobelli et al. 
(2021); Austin and 

Rahman (2022); 
Agyabeng-Mensah 

et al. (2022) 
Operational 

Practices 
Adoption of circular processes 

in supply chain, human 
resources, and performance 

measurement 

Kayikci et al. (2022); 
Omarova and Jo 

(2022); Cagno et al. 
(2023) 

Technological 
Integration 

Incorporation of digital 
technologies to enhance 

circular capabilities 

Neri et al. (2023) 

Organizational 
Adaptation 

Structural changes and risk 
management for CE transition 

Arranz et al. (2022); 
Werning and Spinler 

(2020); Ludeke-
Freund et al. (2019) 
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st
ry
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s (

m
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o)
 

Supply Chain 
Relationships 

Cooperation for improved 
resource efficiency and circular 

practices 

Susanty et al. (2020); 
Agyabeng-Mensah 

et al. (2022) 
Collaborative 

Networks 
Industry associations, cross-

sector partnerships, and 
circular ecosystems 

Staicu and Pop (2018); 
Centobelli et al. 

(2021); Hull et al. 
(2021); Holzer et al. 
(2021); Agyabeng-

Mensah et al. (2022) 
Market 

Dynamics 
Consumer demand and large 

firm interactions influencing CE 
adoption 

Triguero et al. (2022); 
Agyabeng-Mensah 

et al. (2022) 
Digital 

Ecosystems 
Platforms facilitating resource 
sharing and circular business 

models 

Neri et al. (2023) 

Circular Value 
Chains 

Development of industry-wide 
circular approaches 

Le et al. (2022) 
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ew
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ks
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) Regulatory 

Environment 
Laws and standards promoting 

circular practices 
Ostermann et al. 

(2021); Kayikci et al. 
(2021); Massari and 
Giannoccaro (2023); 
Droege et al., 2023 

Economic 
Instruments 

Financial incentives and public 
procurement for CE 

Austin and Rahman 
(2022); Rodriguez-

Espindola et al. (2022) 
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Capacity 
Building 

Education, training, and support 
programs for CE skills 

development 

Maher et al. (2023) 

Innovation 
Support 

Innovation policies and support 
for R&D 

Triguero et al. (2022) 

Infrastructure 
Development 

Investments in physical and 
digital systems for CE 

Zhu et al. (2022) 

Intermediary 
Support 

Establishment of organizations 
facilitating CE transition 

Hull et al. (2021); 
Holzer et al. (2021); 
Maher et al. (2023) 

Source: Composed by the author. 

1.4 Theoretical Perspectives used in the Thesis 

1.4.1 Multi-Level Perspectives 
The MLP has emerged as a prominent theoretical framework for understanding and 
analysing socio-technical transitions, particularly in the context of sustainability and 
circular economy. Originally developed by Rip and Kemp and further refined by Geels, 
MLP conceptualizes transitions as the result of interactions across three analytical levels: 
niches (micro), regimes (meso), and landscapes (macro) (Geels, 2011). This framework 
has gained significant traction in recent years, offering valuable insights into the 
processes of innovation, diffusion, and transformation across various sectors. 

At its core, the MLP conceptualizes transitions as the result of interactions across 
three analytical levels: niches (micro), regimes (meso), and landscapes (macro) (Geels, 
2011). This multi-layered approach allows for a nuanced understanding of how innovations 
emerge, evolve, and potentially transform existing systems. At the micro-level, niches 
represent the breeding grounds for radical innovations that challenge established systems. 
These innovations are often shielded by specific contexts or policies, allowing them to 
develop and mature without direct competition from dominant regimes (Geels & Schot, 
2007). In the context of CE, niches might include pilot projects and experimental business 
models that promote sustainable practices, such as zero-waste manufacturing and 
product-as-a-service models. Small and medium-sized enterprises (SMEs), with their 
inherent flexibility and adaptability, can play a pivotal role at this level by pioneering 
innovative circular solutions that can eventually influence larger market trends (Bocken 
et al., 2016). 

The meso-level, or regime, comprises the existing socio-technical systems (STS) that 
dictate the rules, practices, and norms governing societal functions. These regimes are 
typically resistant to change due to their embeddedness within institutional structures 
and networks (Geels, 2011). For a successful transition to circular economy practices, 
it is crucial to address the barriers posed by existing regimes and facilitate the integration 
of circular principles into mainstream business operations. This requires coordinated 
efforts across industries, policy interventions, and stakeholder engagement to dismantle 
established norms and foster a more sustainable economic framework (de Jesus & 
Mendonça, 2018). 

At the macro-level, landscapes encompass broader socio-economic, cultural, and 
environmental contexts that influence regime stability and niche development. These 
factors include global economic trends, political climates, and societal values (Geels, 2011). 
In the context of circular economy transitions, the increasing awareness of environmental 
issues and the urgency of addressing climate change have created a supportive landscape 
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for sustainable innovations. Policies such as the European Green Deal and the United 
Nations SDGs are examples of macro-level influences that drive the adoption of circular 
practices by setting ambitious targets and providing a roadmap for sustainable growth 
(European Commission, 2020; United Nations, 2023). 

The MLP’s strength lies in its ability to provide a systemic and dynamic view of 
transitions, highlighting the interactions and feedback loops between different levels. 
By recognizing the interplay of micro, meso, and macro-level factors, policymakers and 
practitioners can develop strategies that support the diffusion of circular innovations and 
accelerate the transition to a circular economy (El Bilali, 2019). This comprehensive 
approach allows for a more nuanced understanding of the barriers and enablers of 
change, moving beyond simplistic linear models of innovation diffusion. The interplay 
between niches, regimes, and the broader sociotechnical landscape, offers valuable 
insights into the processes, actors, and mechanisms involved in transformative changes 
and the emergence of sustainable STS (Chembessi et al., 2023). 

In the context of studying SMEs’ transition to circular economy practices, the MLP 
offers several advantages. Firstly, it provides a structured approach to understanding 
the complex interplay of factors influencing SMEs’ adoption of circular practices. 
By examining transitions at multiple levels, researchers can identify key leverage points 
for intervention and support. For instance, Malik et al. (2022) used the MLP to analyze 
barriers to circular economy adoption in SMEs, revealing how landscape pressures, 
regime stability, and niche innovations interact to shape SMEs’ transition pathways. 

Furthermore, the MLP’s emphasis on the dynamic nature of transitions aligns well 
with the evolving landscape of circular economy practices. As noted by Zhu et al. (2022), 
the transition to a circular economy is not a linear process but rather an iterative one 
that requires continuous adaptation and learning. The MLP’s focus on the co-evolution 
of technologies, practices, and institutional structures provides a framework for 
understanding how SMEs can navigate this complex transition over time. 

However, it is important to acknowledge the limitations of the MLP framework. These 
critiques underscore the need for complementary theoretical approaches to provide a 
more comprehensive understanding of transition processes. One of the primary 
limitations of the MLP is the ambiguity in delineating the boundaries between niches, 
regimes, and landscapes. In practice, these levels often exhibit significant overlap and 
interconnectedness, making it challenging to categorize phenomena discretely (Genus & 
Coles, 2008). This blurring of boundaries can lead to difficulties in accurately representing 
the complex dynamics of real-world transitions. 

Furthermore, the MLP has been criticized for its tendency to portray transitions as 
predominantly bottom-up processes, with innovations emerging from niches and 
gradually transforming the regime. However, empirical evidence suggests that transitions 
are often more complex and non-linear, potentially originating from multiple levels 
simultaneously or even following top-down patterns (Alkemade & de Coninck, 2021). 
This oversimplification of transition pathways may limit the framework’s ability to 
capture the full spectrum of change processes. 

Another significant limitation of the MLP is its inadequate treatment of agency and 
power dynamics. Critics argue that the framework does not sufficiently account for the 
role of individual actors and their capacity to influence transition processes (Geels, 2020). 
The MLP’s focus on broader structural changes may overlook the critical role that specific 
stakeholders play in shaping the direction and pace of transitions. This shortcoming is 
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particularly relevant when considering the complex interplay of interests and influences 
that characterize many sustainability transitions. 

To address these limitations, integrating stakeholder theory and complexity theory 
with the MLP can provide a more nuanced and comprehensive analytical framework, 
which are discussed in the below sections. This integration offers a multifaceted approach 
that enhances our understanding of the intricate dynamics and interconnected processes 
inherent in SMEs’ transition to circular economy practices. 

1.4.2 Stakeholder Theory 
Stakeholder theory provides a valuable framework for understanding and facilitating the 
transition of SMEs to a CE. Originally proposed by Freeman (1984), this theory suggests 
that organizations should consider the interests of all parties affected by their 
operations, including employees, customers, suppliers, communities, and regulators. 
This perspective moves beyond the traditional shareholder-centric model focused solely 
on profit maximization, encouraging businesses to account for the broader social and 
environmental impacts of their activities (Jones et al., 2018). In the context of sustainability, 
stakeholder theory has been widely applied across disciplines such as business ethics, 
corporate social responsibility, and environmental management. 

The transition of SMEs to a CE exemplifies a context where stakeholder theory is 
particularly relevant, as it underscores the importance of collaboration across the value 
chain in achieving CE goals. Unlike large corporations, SMEs often operate with limited 
resources and closer relationships with their stakeholders (Klein et al., 2021). Applying 
stakeholder theory helps SMEs engage with diverse actors, fostering collaboration and 
co-creating solutions that promote circularity. This approach is crucial because the 
transition to a circular economy is not just an operational change but a systemic 
transformation requiring multi-stakeholder cooperation (Geissdoerfer et al., 2017). 

Stakeholder theory shifts the focus from internal operations to the wider ecosystem 
in which SMEs operate. For instance, SMEs must work with suppliers to access 
sustainable materials, collaborate with customers who demand eco-friendly products, 
and align with regulatory frameworks that support CBMs (Kirchherr et al., 2018). This 
theory emphasizes the interconnectedness of these relationships and how co-creating 
circular solutions is critical. Without such collaboration, SMEs would struggle to develop 
closed-loop systems, which depend on coordination at all stages of the product lifecycle 
– from design to disposal and recycling (Boiral et al., 2020).

Partnerships play a crucial role in this context. SMEs can partner with suppliers to
establish closed-loop supply chains or collaborate with customers to drive demand for 
sustainably designed products (Lüdeke-Freund et al., 2018). Partnerships with research 
institutions can facilitate access to cutting-edge technologies, while collaborations with 
industry associations can help SMEs navigate regulatory landscapes (Jonker et al., 2020). 
These collaborations align with the principles of stakeholder theory, which encourages 
businesses to build mutually beneficial relationships with key actors. For example, 
partnerships with suppliers can enable access to sustainable materials, while customers 
may become advocates for circular products through sustainable consumption choices 
(Masi et al., 2018). 

Regulators and policymakers play a pivotal role as stakeholders in driving the CE 
transition. They establish regulatory frameworks, offer financial incentives, and provide 
technical assistance, which are critical for enabling SMEs to adopt sustainable practices 
(de Jesus & Mendonça, 2018). However, navigating complex regulations can be challenging 
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for resource-constrained SMEs. Proactive engagement with policymakers can help SMEs 
shape supportive regulations while ensuring compliance with environmental standards 
(Hazen et al., 2020). A study by Kirchherr et al. (2018) showed that regulatory support is 
crucial for encouraging circular business practices, particularly in sectors with stringent 
environmental regulations. 

Internally, employees and management are vital stakeholders in the CE transition. 
Employee engagement can drive innovation and improve the implementation of circular 
practices. Training programs and capacity-building initiatives can enhance employees’ 
skills, enabling them to contribute effectively to sustainability goals (Adams et al., 
2016). Moreover, leadership commitment from management significantly influences 
organizational priorities and the integration of circular strategies (Ghadimi et al., 2021). 
A shared vision for sustainability among internal stakeholders fosters a culture that 
supports continuous improvement in environmental performance (Freudenreich et al., 
2020). 

Stakeholder theory is essential for fostering innovation, trust, and shared value – 
elements critical in overcoming the resource and capability limitations SMEs face during 
the transition to CE. SMEs can leverage external knowledge and resources through 
stakeholder collaboration, compensating for their limited internal capacities (Masi et al., 
2018). Trust, a central component of stakeholder theory, is particularly relevant in 
circular initiatives, where long-term partnerships based on trust between SMEs and their 
stakeholders can lead to more effective collaboration and innovation in resource 
efficiency and waste reduction (Boiral et al., 2020). 

Furthermore, stakeholder theory provides a framework for understanding the 
socio-economic and regulatory dimensions of the transition to CE. Many challenges 
SMEs face are external, such as market conditions, consumer demand, or the regulatory 
landscape (Kirchherr et al., 2017). By engaging with stakeholders, SMEs can influence 
these external factors. For instance, they can work with regulators to advocate for 
favorable policies that support CBMs or collaborate with other firms to create a 
secondary materials market (Kirchherr et al., 2018). 

Engaging with a diverse set of stakeholders can help SMEs identify new opportunities 
for circular practices. For example, collaboration with local communities can lead to the 
discovery of novel ways to reduce waste or increase resource efficiency (Mont et al., 
2021). The circular economy depends on viewing operations from a systems 
perspective, where waste in one part of the system can be repurposed as a resource 
in another (Korhonen et al., 2018). Stakeholder theory helps SMEs recognize this 
interconnectedness and enables them to build partnerships that close resource loops 
and reduce waste across the value chain (Masi et al., 2018). 

To sum, stakeholder theory provides a holistic understanding of the actors involved in 
the transition to a circular economy by emphasizing the interconnectedness of these 
actors and their collective potential to drive systemic change (Lüdeke-Freund et al., 
2018). For SMEs, adopting a stakeholder-centric approach allows them to move beyond 
short-term financial goals and consider broader environmental and societal impacts 
(Freudenreich et al., 2020). By fostering strong relationships and aligning stakeholder 
interests with circular goals, SMEs can overcome barriers and leverage opportunities for 
sustainable growth in their transition to a circular economy (Hazen et al., 2020). 

Despite its strengths, stakeholder theory has certain limitations when applied to the 
complex dynamics of SMEs transitioning to a CE. One key shortcoming is its limited 
capacity to address the systemic and interdependent nature of CE transitions. 
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Stakeholder theory traditionally focuses on dyadic relationships between businesses and 
individual stakeholders, overlooking the broader network of interconnected actors that 
shape sustainability outcomes (Kirchherr et al., 2018). To address these limitations, 
integrating complexity theory and the MLP can enhance the applicability of stakeholder 
theory in studying SMEs’ CE transitions. 

1.4.3 Complexity Theory 
Complexity theory, originally developed in disciplines such as mathematics and physics, 
examines the behaviour of systems comprising numerous interconnected elements. 
Interactions within such systems lead to emergent properties that are not easily 
predictable due to non-linear dynamics and feedback loops (Manson, 2001). Unlike 
traditional linear models, where outcomes can be directly traced to specific causes, 
complexity theory suggests that small changes in one system component can produce 
significant, often unexpected, effects in other parts due to interdependencies 
(Cilliers, 1998). This conceptualization offers valuable insights into socio-economic and 
organizational contexts, including the transition of SMEs toward CE practices. 

In the context of CE transitions, complexity theory helps elucidate how diverse factors 
such as technological innovation, policy changes, and stakeholder behaviour interact 
dynamically to influence the adoption of circular practices. Feedback loops and 
non-linear causality are central to this framework, wherein minor adjustments in one 
area of an SME’s operations can trigger large-scale transformations across the entire 
system, a phenomenon often termed the “butterfly effect” (Manson, 2001). Furthermore, 
complexity theory highlights emergent properties arising from these interactions, 
meaning that new, unanticipated behaviours and outcomes may occur that cannot be 
understood by analysing individual elements in isolation (Cilliers, 1998). 

Adaptability and resilience are critical aspects of complexity theory, emphasizing that 
SMEs must adopt flexible strategies to navigate the uncertain and evolving nature of CE 
transitions. This perspective supports the identification of leverage points within 
interconnected systems, enabling targeted interventions for accelerating CE adoption 
(Kumar et al., 2022). By acknowledging the dynamic interplay between various internal 
and external elements, complexity theory fosters a holistic understanding of the 
transition process. 

Moreover, complexity theory underscores the multi-level nature of CE transitions, 
involving micro (firm-level), meso (industry-level), and macro (policy-level) dynamics 
shaped by interdependencies and reciprocal influences (Kumar et al., 2022). This approach 
aligns with STS theory, which advocates for collaborative efforts across social and 
technical domains to address transition challenges (Sohal et al., 2022). Recognizing these 
multi-level interactions enables a deeper understanding of the systemic barriers and 
opportunities that SMEs encounter in adopting CBMs. 

To further enhance analytical precision, complexity theory can be complemented by 
fuzzy logic, which addresses uncertainty and ambiguity inherent in complex systems. 
Fuzzy logic allows for degrees of membership within sets, facilitating nuanced 
representations of real-world phenomena where binary categorizations fall short (Zadeh, 
1965). This capability proves particularly relevant for SMEs’ CE adoption, which often 
occurs along a continuum rather than through discrete steps (Ghadimi et al., 2020). 
Integrating fuzzy logic with complexity theory allows for more precise modelling of 
gradual and uncertain transitions. 
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The combined application of complexity theory and fuzzy logic provides a robust 
framework for understanding and managing SMEs’ transition to CE practices. This 
integrated approach supports the development of adaptive strategies that accommodate 
variability, enabling firms to better predict, respond to, and shape emergent properties 
during the transition process (Rittershaus et al., 2023). Researchers and practitioners can 
leverage this combined theoretical lens to devise more effective interventions, 
enhancing SMEs’ resilience and ensuring successful transitions toward sustainable 
business models (Grobman, 2005; Kumar et al., 2022). 

Despite its strengths, complexity theory alone may fall short in capturing the roles and 
motivations of individual actors within CE transitions, as it primarily focuses on systemic 
dynamics. This limitation can be addressed by integrating stakeholder theory, which 
emphasizes the interests and power dynamics among diverse actors, and the MLP, which 
highlights interactions across socio-technical levels. Together, these frameworks offer 
a comprehensive view by linking individual, organizational, and systemic dimensions, 
enabling a more holistic analysis of SMEs’ CE transitions. 

1.4.4 A Multi-Theoretical Perspective for Understanding SMEs’ Transition to a CE  
The transition of SMEs to CE represents a complex, multi-dimensional challenge that 
cannot be adequately captured by any single theoretical framework. While the MLP, 
Stakeholder Theory, and Complexity Theory each offer valuable insights, their individual 
limitations necessitate an integrated approach. This synthesis addresses the systemic, 
relational, and adaptive dimensions of CE transitions, providing a holistic analytical lens 
to unravel the interdependencies, power dynamics, and non-linear processes inherent in 
SMEs’ sustainability journeys. 

The MLP’s strength lies in its systemic conceptualization of transitions across niche, 
regime, and landscape levels, offering a structured understanding of how macro-level 
policies, meso-level industry norms, and micro-level innovations interact (Geels, 2011). 
However, its limitations – such as ambiguous boundaries between analytical levels, 
neglect of agency, and oversimplified bottom-up transition pathways (Genus & Coles, 
2008; Alkemade & de Coninck, 2021) – underscore the need for complementary theories. 
Stakeholder Theory addresses the MLP’s oversight of actor-level dynamics by 
emphasizing the role of collaborative relationships, power asymmetries, and value  
co-creation among SMEs, suppliers, customers, and regulators (Freeman, 1984; Boiral 
et al., 2020). For instance, SMEs’ reliance on stakeholder networks to overcome resource 
constraints (Klein et al., 2021) aligns with MLP’s niche-level focus but enriches it by 
detailing how trust and shared goals enable circular innovations. Yet Stakeholder Theory’s 
traditional focus on dyadic relationships risks overlooking systemic interdependencies, 
a gap bridged by Complexity Theory’s emphasis on emergent properties and feedback 
loops within interconnected systems (Cilliers, 1998; Kumar et al., 2022). 

Complexity Theory, with its focus on non-linear causality and adaptability, elucidates 
how SMEs navigate uncertainty through iterative learning and flexible strategies 
(Manson, 2001; Ghadimi et al., 2020). However, its systemic orientation often neglects 
the motivations of individual actors, a shortcoming mitigated by Stakeholder Theory’s 
attention to divergent interests and collaboration. Meanwhile, the MLP contextualizes 
these dynamics within broader socio-technical landscapes, such as regulatory shifts 
under the European Green Deal (European Commission, 2020), revealing how macro-level 
pressures interact with micro-level SME practices. For example, policy incentives for 
circular practices (de Jesus & Mendonça, 2018) may create landscape-level momentum, 



34 

but SMEs’ ability to leverage these opportunities depends on stakeholder collaboration 
(meso) and adaptive capacity (micro) – dynamics explicable only through theoretical 
integration. 

The integration of these theories offers a multi-faceted framework that addresses 
critical gaps in transition scholarship. First, the MLP’s macro-meso-micro structure 
provides scaffolding to map systemic influences, while Stakeholder Theory injects agency 
into this structure by detailing how SMEs negotiate relationships with regulators, 
suppliers, and communities to align circular strategies with external expectations 
(Kirchherr et al., 2018; Hazen et al., 2020). Complexity Theory, in turn, explains why such 
strategies often yield unpredictable outcomes due to feedback loops, such as how a 
minor supply chain adjustment might cascade into market-level shifts (Rittershaus et al., 
2023). This tripartite integration resolves the MLP’s linear bias by framing transitions as 
iterative processes where stakeholder collaboration (Stakeholder Theory) and adaptive 
experimentation (Complexity Theory) co-evolve with regime-level changes (MLP). 

Second, the framework addresses the compartmentalization of prior research. While 
Stakeholder Theory highlights SMEs’ partnerships for material recovery (Masi et al., 
2018), Complexity Theory reveals how these partnerships form adaptive networks that 
enhance resilience to market disruptions (Kumar et al., 2022). Simultaneously, the MLP 
contextualizes these networks within niche-regime interactions, such as how pilot 
projects scale into industry norms (Geels & Schot, 2007). This synergy is particularly vital 
for SMEs, whose resource limitations make them reliant on external ecosystems for 
innovation and risk mitigation (Jonker et al., 2020). For example, circular design initiatives 
often require SMEs to collaborate with academia for R&D (Stakeholder Theory), adapt to 
regulatory changes (MLP), and respond to emergent consumer trends (Complexity Theory) 
– a convergence explicable only through a multi-theoretical lens.

Figure 4 visually demonstrates the rationale for integrating these three theories.
The overlap between MLP and Stakeholder Theory bridges structural and relational 
dimensions of CE transitions (Systemic and Relational Interdependencies). While MLP 
maps the systemic landscape (e.g., policy regimes, market structures), Stakeholder 
Theory elucidates how SMEs navigate these structures through relationships with 
suppliers, customers, and regulators. For instance, MLP’s regime level highlights 
institutional barriers to CE adoption, such as entrenched linear supply chains (Geels, 
2011), but Stakeholder Theory explains how SMEs overcome these barriers by building 
alliances with eco-conscious suppliers or lobbying policymakers (Boiral et al., 2020). 
Conversely, stakeholder-driven innovations (e.g., circular product designs) can destabilize 
existing regimes, accelerating niche-to-regime transitions (Bocken et al., 2016). This 
synergy addresses MLP’s neglect of agency by demonstrating how SMEs’ strategic 
stakeholder engagement reshapes socio-technical systems. 

The intersection of Stakeholder Theory and Complexity Theory highlights how SMEs 
leverage collaborative networks to navigate uncertainty (Collaboration and Adaptive 
Capacity). Stakeholder Theory emphasizes trust-building and shared value creation 
(Freeman, 1984), while Complexity Theory underscores the need for adaptive strategies 
in volatile environments (Manson, 2001). For example, SMEs collaborating with 
competitors to establish circular industrial symbiosis networks (Stakeholder Theory) 
must adapt to emergent challenges like fluctuating material flows or regulatory changes 
(Complexity Theory) (Kumar et al., 2022). This overlap reveals how relational resilience – 
rooted in stakeholder trust – enables SMEs to absorb shocks and experiment with circular 
practices despite systemic unpredictability. 
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The convergence of MLP and Complexity Theory resolves MLP’s linear bias by framing 
transitions as iterative, non-linear processes (Non-Linear Socio-Technical Transitions). 
MLP’s landscape pressures (e.g., climate policies) create macro-level momentum for CE, 
but Complexity Theory explains how SMEs’ micro-level adaptations generate feedback 
loops that reconfigure regimes (Geels, 2020). For instance, a small-scale shift toward 
remanufacturing by SMEs (niche innovation) might trigger industry-wide standards 
(regime change) through cumulative interactions, a process MLP conceptualizes as 
scaling but Complexity Theory attributes to emergent, self-organizing dynamics (Zhu 
et al., 2022). This synergy enriches MLP’s structural analysis with Complexity Theory’s 
emphasis on path dependency and unintended consequences. 

Figure 4. Integrating Theories for SMEs’ Transition to CE. 
Source: Composed by the author. 

At the core, where all three theories converge, emerges a “Holistic Perspective for 
SMEs’ Transition to CE.” This integrated view reflects the comprehensive approach 
needed to thoroughly analyse the dynamics and complexities of SMEs’ transition to CE. 
It acknowledges that the transition is not merely an operational change but a systemic 
transformation requiring multi-stakeholder cooperation, adaptive strategies, and an 
understanding of complex socio-technical interactions (Geissdoerfer et al., 2017; 
Korhonen et al., 2018). 

While the integration of these theories is synergistic, inherent tensions arise from 
their epistemological differences. MLP’s hierarchical levels (niche, regime, landscape) 
imply a structured progression of transitions, whereas Complexity Theory posits that 
transitions are emergent and non-linear, often bypassing “levels” altogether. For SMEs, 
this tension manifests in the unpredictability of CE adoption: while MLP might frame 
digital CE platforms as niche innovations scaling to regime dominance, Complexity 
Theory warns that their success depends on contingent factors like consumer behaviour 
or competitor responses, which may defy linear trajectories (Rittershaus et al., 2023). 
This tension challenges researchers to balance MLP’s analytical clarity with Complexity 
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Theory’s acknowledgment of chaos. Stakeholder Theory assumes that collaborative 
engagement can align divergent interests, but MLP highlights how regime-level inertia 
may stifle SMEs’ circular initiatives regardless of stakeholder goodwill. For example, 
SMEs advocating for extended producer responsibility (Stakeholder Theory) may face 
resistance from incumbent firms entrenched in linear regimes (MLP) (de Jesus & 
Mendonça, 2018). This conflict underscores the need to temper Stakeholder Theory’s 
idealism with MLP’s realism about power asymmetries. Complexity Theory’s focus on 
uncertainty and emergent outcomes can conflict with Stakeholder Theory’s pragmatic 
emphasis on actionable strategies. SMEs require clear roadmaps for stakeholder 
collaboration, yet Complexity Theory suggests that outcomes are inherently unpredictable. 
Resolving this tension requires frameworks that blend adaptive stakeholder networks 
(e.g., modular partnerships) with iterative learning cycles (Ghadimi et al., 2020). 
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2 Methodology 
This chapter details the research methodologies and approaches used in this study, 
highlighting the procedures involved in conducting the research for data collection and 
analysis purposes. Trochim and Donnelly (2001) stated that every research is governed 
by assumptions regarding the way the universe is perceived and understood. These 
assumptions are informed by various factors, including the focus area of the research 
and the theme under investigation (Remenyi et al., 1998). To conduct research in the 
hopes of finding answers to the research questions posed, research is carried out using 
frameworks that are proven and well-established through the guiding paradigm of 
research philosophies. 

2.1 Research Philosophy 
When discussing the foundations of research, it’s important to break down the core 
elements that shape the study. Ontology helps define “what is out there to know” while 
epistemology explores “what and how can we know about it” (Grix, 2002, p. 180). 
Axiology, in turn, relates to the role of values and ethics in the research, guided by the 
ontological and epistemological perspectives, and influencing the chosen methodological 
approach (Geels, 2010). 

Methodologies represent the approaches for acquiring knowledge, with methods and 
sources being the specific techniques and data collection tools (Grix, 2002). All these 
components are closely intertwined and stem from a philosophy of science. Therefore, 
in this chapter, I address the facets of the research paradigm I’ve adopted, linked to my 
beliefs about the nature of transitions (ontology), how I perceive knowledge about them 
(epistemology), and the role of values and ethics within my research (axiology) (Geels, 
2010; Lincoln & Guba, 1985; Tashakkori & Teddlie, 2010; Zolfagharian et al., 2019). These 
perspectives have a profound impact on the methodologies employed in my research, 
the methods I’ve chosen to conduct the studies, and the data sources I’ve utilized.  
As a result, they significantly influence the nature of the results obtained and the 
subsequent interpretation. Hence, in the following subsection, I introduce the scientific 
philosophies that underpin my thesis research. 

2.1.1 Ontology and Epistemology 
My scientific philosophy primarily aligns with pragmatism, which focuses on actions and 
change in a constantly evolving world: “the essence of a pragmatist ontology is actions 
and change; humans acting in a world that is in a constant state of becoming” (Goldkuhl, 
2012, p. 139). This philosophy is evident in my research goals, which prioritize not only 
the development of theoretical insights but also the creation of practical frameworks 
that can be applied directly in real-world contexts. This research, which explicitly aims to 
enhance analytical knowledge while creating practical, applicable frameworks, aligns 
well with this ontological stance. By addressing real-world applications in published 
articles, this thesis embodies the pragmatist commitment to linking theoretical 
development with actionable outcomes. 

Additionally, elements of critical realism are woven into my scientific philosophy and 
thesis research: “the evidence we observe can come close to reality but is always a 
fallible, social, and subjective account of reality” (Sturgiss & Clark, 2020, p. 143). This 
perspective fits well with the complexity of CE implementation and change of SMEs, 
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where multiple interconnected factors shape outcomes. It helped address questions 
about how and why transitions to a circular economy progress, such as the X-curve 
framework (Hebinck et al., 2022), in interdisciplinary real-world contexts. 

Although transitions are dynamic, we often use static categories for analytical 
purposes, such as the X-curve constructs: “we assert that specific patterns and mechanisms 
are generic and thus intransient because we assume there are ‘stable’ patterns in 
dynamic structures” (Loorbach et al., 2017). We believe some patterns and mechanisms 
are stable despite the fluid nature of transitions and aim to analyse these enduring 
patterns that lead to lock-ins and dependencies over time. My pragmatic approach 
involves anticipating elements that might continue while acknowledging the inherent 
uncertainty in dynamic transitions: “Because we live in a world in process, the future, 
although continuous with the past is not its bare repetition” (Dewey, 1929, p. 40). 

However, this approach also faces key ontological and epistemological challenges. 
The commitment to a flat ontology and an open, exploratory research design introduces 
dilemmas regarding empirical openness versus the necessity to define practical 
boundaries. For instance, while striving for broad empirical inclusivity, there remains a 
need to establish limits in terms of sectoral focus, actor groups, and geographical scope. 
These choices inevitably shape how well the study captures the complexity of CE 
implementation in SMEs. 

Additionally, despite a clear conceptual framework, the open exploration inherent in 
this approach can yield findings that align with diverse epistemological perspectives. 
Insights may emerge that speak not only to sustainability but also to technological 
advancements, management practices, or the social dimensions of work. This broad 
relevance introduces challenges of “demarcation” (Jones & Murphy, 2011), where defining 
the appropriate boundaries of practices as analytical objects becomes complex. 
In practice-oriented research, balancing this openness while maintaining conceptual 
clarity is critical to ensuring a coherent yet rich interdisciplinary inquiry. 

2.1.2 Axiology 
Axiology, which pertains to values in research, has its roots in ontology and epistemology. 
It involves fundamental beliefs about ethics that are deeply ingrained in research 
paradigms and guide researchers in their decision-making processes: “basic beliefs about 
what is ethical are embedded in research paradigms and guide the researcher’s decision 
making” (Killam, 2013, p. 6). This implies that axiology encompasses the values of 
research, including the need for clear contextual transparency regarding the researcher’s 
position and its implications for research methodologies (Pontoretto, 2005). 

The axiology of my research, directly linked to my ontology and epistemology, blends 
elements of pragmatism and critical realism. The elements of my work were created, 
researched, and developed in alignment with my interests and values in the field of the 
circular economy. John Dewey, a foundational pragmatist, posited that “all human 
experience involves some amount of interpretation – interpreting knowledge and beliefs 
leads to action, and reflecting on actions leads to new ways of knowing and acting” (Kelly 
& Codeiro, 2020, p. 2). Similarly, critical realists acknowledge the existence of true reality 
but understand that it can only be imperfectly apprehended and measured: “critical 
realists ‘accept a true reality but believe it can only be apprehended and measured 
imperfectly’” (Ponterotto, 2005, p. 131). While we constantly strive for transparency and 
objectivity in our roles as scientists and in our analytical endeavors, we acknowledge that 
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our backgrounds, experiences, and values can unintentionally and implicitly influence 
our work to some extent. Therefore, it is valuable for the reader to appreciate the 
contextual and background factors that underlie my research. 

2.2 Research Strategy and Study Design 
Building on the insights gained during the exploratory stage, which informed the 
identification and design of the study, this research employs an explanatory sequential 
mixed methods design, which involves first collecting and analysing quantitative data, 
followed by qualitative data to further explain or build upon the initial findings, as shown 
in Figure 5 (Creswell & Plano Clark, 2018). The rationale for selecting this design lies in its 
ability to address the complex and multi-dimensional nature of SMEs’ transition to a CE 
by capturing both systemic patterns and contextual nuances. Mixed methods research 
balances the strengths of quantitative and qualitative approaches while addressing their 
respective limitations, enabling a more holistic analysis (Johnson & Onwuegbuzie, 2004; 
Teddlie & Tashakkori, 2008). 

Figure 5. Explanatory Sequential Mixed Method Research Design for Investigating SMEs’ Transition 
to a CE. 
Source: Composed by the author. 

Step 1. Initial Exploration Phase: The initial exploration phase focuses on identifying 
knowledge gaps, defining research objectives, and establishing a robust research 
framework. This phase includes a comprehensive literature review and a preliminary 
exploratory study to map the key challenges and opportunities in CE adoption. 

Article 1 provides an empirical investigation into CE adoption among SMEs in Estonia, 
focusing on industry-specific barriers and enablers. By examining the adoption of CE 
practices across five stages of the product life cycle, the study highlights critical obstacles, 
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including limited knowledge, financial constraints, and low prioritization of CE practices. 
For example, the metal industry demonstrated higher levels of innovation compared to 
sectors like chemicals and electronics, offering sector-specific insights. 

Article 2 employs the Multi-Level Perspective (MLP) framework to systematically 
analyze the dynamics influencing CE transitions. This study maps the micro-level 
(organizational practices), meso-level (industry networks), and macro-level (policy 
frameworks), identifying the interdependencies between these levels. The theoretical 
contribution addresses a key gap by linking organizational-level changes with broader 
systemic and policy-level influences. Together, these studies provide a critical 
understanding of the barriers, enablers, and systemic dynamics shaping CE transitions in 
SMEs. This foundational knowledge guides the design of subsequent quantitative and 
qualitative inquiries, ensuring a focused and coherent research trajectory. 

Step 2. Quantitative Phase: The quantitative phase validates and expands upon the 
exploratory findings. This phase focuses on identifying patterns, relationships, and causal 
pathways that influence CE adoption. 

Article 3 explores the impact of stakeholder pressures and managerial perceptions on 
CE practices. The study reveals that internal stakeholder pressures (e.g., employees and 
managers) have a more direct influence on CE adoption compared to external pressures 
(e.g., customers and regulators). However, external pressures exert an indirect effect 
through the mediating role of CEO, highlighting the importance of strategic alignment 
within organizations. 

Article 4 applies fsQCA to uncover distinct causal pathways for CE adoption among 
international (firms that operate in international markets) and non-international 
(operate solely within domestic markets) micro-manufacturing firms. The study identifies 
five pathways, with international firms relying more on stakeholder engagement and 
regulatory frameworks, while non-international firms focus on internal sustainability 
practices. This highlights the heterogeneity of CE transitions and the need for 
context-specific strategies. The insights from these studies deepen the understanding 
of stakeholder dynamics, organizational behavior, and contextual influences, forming 
the basis for targeted qualitative investigations in the next phase. 

Step 3. Qualitative Phase: The qualitative phase builds on the quantitative findings to 
provide an in-depth exploration of the complexities of CE adoption. Semi-structured 
interviews are used to capture the nuanced perspectives of key stakeholders. 

Article 5 synthesizes insights from earlier studies to propose a holistic framework for 
CE adoption. By integrating MLP and complexity theory, the study examines success factors 
across micro-, meso-, and macro-levels. At the micro-level, factors such as organizational 
culture, employee training, and leadership commitment are identified as critical drivers. 
At the meso-level, stakeholder collaboration and industry partnerships are emphasized 
as key enablers, while at the macro-level, supportive regulatory environments and 
financial incentives are highlighted as essential for fostering systemic alignment. This 
study bridges theoretical insights with practical strategies, providing a comprehensive 
roadmap for SMEs to navigate their CE transitions. The qualitative findings add depth to 
the quantitative results, revealing the dynamic and adaptive processes that underpin 
successful CE transitions. They also highlight the interconnectedness of internal 
capabilities, stakeholder relationships, and systemic conditions. 

Step 4. Integration and Interpretation Phase: The final phase synthesizes the insights 
from all previous stages into a cohesive narrative, culminating in the preparation of a 
cover paper. This phase integrates quantitative data and qualitative findings to address 
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the research objectives comprehensively. The integration of findings ensures a robust 
understanding of the factors influencing CE transitions at the micro (organizational), 
meso (industry), and macro (policy) levels. 

The explanatory sequential design is particularly well-suited to this study because it 
allows for a phased exploration of the research problem. In the quantitative phase, broad 
patterns, relationships, and systemic trends are identified, providing measurable and 
generalizable insights. For example, surveys and statistical analysis highlight barriers, 
drivers, and stakeholder dynamics shaping CE transitions in SMEs. The qualitative phase 
then builds on these results, delving deeper into contextual and relational dynamics 
through semi-structured interviews. This two-phase approach ensures a comprehensive 
understanding, as the qualitative insights enrich and contextualize the quantitative 
findings (Creswell, 2002). By integrating data across phases, the study provides a robust 
understanding of the factors influencing CE transitions at the micro (organizational), 
meso (industry), and macro (policy) levels. 

The rationale for this design is rooted in the complexity of CE transitions, which 
require an understanding of both systemic interactions and individual organizational 
behaviours. SMEs operate within interconnected ecosystems, where factors such as 
regulatory frameworks, market dynamics, and stakeholder pressures interact to shape 
sustainability outcomes. A single-method approach would fail to capture this complexity. 
The sequential mixed methods design ensures that the study addresses both the breadth 
and depth of the research problem, providing a nuanced perspective that is both 
generalizable and contextually rich (Poth & Munce, 2020). 

The chosen design also aligns with the study’s philosophical foundations, which 
integrate pragmatism and critical realism. Pragmatism focuses on practical solutions and 
real-world applicability, making it an ideal fit for this study’s aim to generate actionable 
insights for SMEs, policymakers, and industry stakeholders. It allows for flexibility in 
research methods, ensuring that the design adapts to the demands of the research 
context (Biesta, 2010). Critical realism, on the other hand, emphasizes the interplay 
between observable phenomena and the underlying structures or mechanisms that 
influence them. This perspective is particularly valuable for understanding the systemic 
and relational dimensions of CE transitions, acknowledging that patterns identified 
through quantitative methods are shaped by deeper social, cultural, and economic 
contexts (Sturgiss & Clark, 2020). 

2.3 Research Instruments and Methodological Approach 
This thesis utilized a combination of quantitative and qualitative research methods as the 
primary data collection instruments, selected for their ability to capture both measurable 
trends and nuanced insights into SMEs’ transition to a CE. This approach enabled the 
integration of large-scale, standardized insights with in-depth, contextual exploration, 
addressing the multifaceted nature of SMEs’ transition to a CE. 

The mixed methods approach ensured a comprehensive understanding of the 
research problem by integrating the breadth of quantitative data with the depth of 
qualitative insights. The sequential design allowed findings from the quantitative phase 
to inform the qualitative phase, creating a cohesive and iterative research process. 
For example, while the surveys identified broad systemic patterns, such as the role of 
stakeholder pressures, the interviews provided deeper insights into how SMEs experience 
and respond to these pressures in practice. 
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By combining structured survey data with nuanced qualitative narratives, the study 
achieved a holistic perspective on the factors influencing CE adoption among SMEs.  
This integration reflects the strengths of mixed methods research in addressing both 
generalizable trends and context-specific dynamics (Poth & Munce, 2020; Tashakkori & 
Teddlie, 2003). Together, these instruments and methods provided a robust foundation 
for achieving the study’s objectives and advancing both theoretical and practical 
knowledge on SMEs’ transition to CE. 

2.3.1 Quantitative Research Method 
The primary instrument for the quantitative phase was a structured survey 
questionnaire, designed to capture standardized data across a broad sample of SMEs. 
As Marczyk et al. (2005) suggest, questionnaires are highly effective for statistical analysis, 
allowing the identification of patterns and relationships between variables. In this study, 
the survey was tailored to measure constructs such as environmental awareness, 
stakeholder pressure, internal barriers, and CE adoption practices. Questions were 
derived from validated scales in existing literature to ensure methodological rigor. 
A five-point Likert scale was employed to quantify respondents’ attitudes and practices, 
facilitating detailed statistical analysis. 

To enhance clarity and minimize common pitfalls such as bias and ambiguity, 
the questionnaire adhered to established design principles (Saunders et al., 2009). 
A pilot test was conducted with a small sample of SMEs, following Marczyk et al.’s (2005) 
recommendations, to identify and address any issues with question clarity or structure 
before full deployment. This step ensured both the reliability and validity of the survey 
instrument. 

The survey was distributed online to SMEs in Estonia, leveraging digital platforms to 
maximize accessibility and participation. Participants were recruited through industry 
associations, professional networks, and direct outreach, ensuring diversity in industry 
representation and firm sizes. Data from the survey were analysed using descriptive and 
inferential statistical methods to identify patterns and relationships. Additionally, fsQCA 
was applied to uncover complex interactions between factors affecting CE adoption, 
such as organizational capabilities and stakeholder influences. This advanced analytical 
method allowed for the identification of multiple pathways through which firms adopt 
CE practices, offering nuanced insights into the diversity of SME experiences (Marczyk 
et al., 2005). 

2.3.2 Qualitative Research Method 
The qualitative phase involved semi-structured interviews, recognized for their ability to 
explore complex issues in depth (Saunders et al., 2009). A thematic interview guide was 
developed based on insights from the quantitative analysis, ensuring alignment with key 
areas such as stakeholder pressures and internal challenges that emerged as significant 
factors. This iterative approach allowed the qualitative phase to complement and expand 
upon the findings of the quantitative phase. 

The semi-structured format provided flexibility, enabling the researcher to probe 
deeper into participants’ responses and explore emerging themes. This aligns with 
Marczyk et al.’s (2005) assertion that qualitative research methods allow for open-ended 
responses, uncovering new dimensions of the research topic. The interviews focused on 
Swedish SMEs, offering insights into organizational, relational, and systemic dynamics in 
a mature CE ecosystem. 
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The data were analysed using thematic analysis, a systematic approach involving the 
coding of transcripts to identify recurring themes and patterns (Saunders et al., 2009). 
The use of NVivo software facilitated the organization and systematic analysis of the 
qualitative data, ensuring transparency and consistency in identifying themes. These 
insights contextualized the quantitative findings, providing richer, more detailed 
understanding of how SMEs navigate CE transitions. 

2.4 Sample and Data Collection 
This study employed a purposive sampling strategy. The sampling criteria were designed 
to capture a variety of perspectives and experiences, focusing on firms engaged in 
manufacturing, a sector critical to CE transitions. Additional criteria included organizational 
size (micro, small, and medium enterprises) and varying levels of CE adoption, ensuring 
the inclusion of both early adopters and firms in the initial stages of CE implementation. 
The sample size varied across the research stages, reflecting the specific objectives and 
methodological requirements of each phase. Figure 6 shows a multi-stage research 
methodology diagram spanning from January 2021 to January 2025, spanning the four 
year of PhD study. 

Figure 6. Four-Stage Mixed Methods Research Design: From Exploration to Integration and 
Interpretation. 
Source: Composed by the author. 
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2.4.1 Stage 1: Exploration Phase 
The exploration phase utilized a dual approach to data collection, combining a systematic 
literature review with a mixed-method study in Estonia. For the literature review, 
a sample of 95 academic articles was systematically selected from Web of Science and 
Scopus databases. The selection criteria focused on articles relevant to SMEs’ transition 
to CE practices. This comprehensive sample provided a solid foundation for understanding 
the current state of research in the field (Article 2). The mixed-method study in Estonia 
involved both quantitative and qualitative data collection. A survey was distributed to 
2,211 SMEs across four industries in Estonia between October and December 2021. 
The survey yielded 440 responses, of which 190 were deemed usable after screening. 
This represents a response rate of approximately 8.6%, which is consistent with similar 
studies in the field. Four group interviews were conducted, involving 9 SMEs and  
4 industry associations from four sectors. These semi-structured interviews lasted 
approximately one hour each and were audio-recorded and transcribed for analysis 
(Article 1). 

2.4.2 Stage 2: Quantitative Phase 
The quantitative phase expanded on the exploratory findings through a comprehensive 
survey study in Estonia. The sampling and data collection process was rigorous and 
multi-faceted.  

A randomized sample of 1,500 SMEs was drawn from the Orbis Europe database, 
ensuring representativeness across the Estonian SME landscape. The survey was 
administered through the Qualtrics platform on January 10th, 2023. To accommodate 
the diverse linguistic background of Estonian firms, the survey was made available in 
three languages: Estonian, Russian, and English. The data collection occurred in three 
phases, comprising the baseline survey and two follow-up surveys, spanning a period of 
three weeks. The survey yielded 455 initial responses, representing a 30.33% response 
rate. After rigorous data cleaning and application of inclusion criteria, 196 complete and 
valid responses were retained for analysis, resulting in a final response rate of 13.07%. 
A subset of the data focused specifically on micro-firms, yielding 128 usable responses 
after applying strict inclusion criteria 

2.4.3 Stage 3: Qualitative Phase 
The qualitative phase employed a two-stage methodology, combining a focused literature 
review with in-depth interviews of Swedish SMEs. A focused review of 22 academic articles 
was conducted, providing a theoretical foundation for the qualitative investigation. 
The initial sample pool consisted of 55 SMEs identified through an extensive online 
search of Swedish CE-focused organizations. This was narrowed down to 32 SMEs based 
on the extent and impact of their CBMs. Ultimately, 12 SMEs agreed to participate in the 
study. Semi-structured interviews were conducted with executive managers from the 
12 participating SMEs. These interviews were carried out online using Microsoft Teams 
between January and February 2023, with an average duration of 40 minutes each. 
The decision to conduct 12 interviews was guided by the principle of theoretical 
saturation, with redundancy of information observed after the 10th interview. 
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2.4.4 Stage 4: Integration and Interpretation Phase 
The final stage synthesizes findings across all previous phases, integrating quantitative 
and qualitative insights to develop a comprehensive understanding of CE implementation 
in manufacturing SMEs. This integration phase enables triangulation of findings and 
development of robust theoretical and practical implications. 

2.5 Data Analysis 
The analysis across the five articles reveals a diverse array of methodologies combining 
both quantitative and qualitative approaches. These methodologies were applied to 
explore various dimensions of CE implementation among SMEs. 

The analysis in Article 1 employed a mixed-methods approach, combining qualitative 
and quantitative analysis techniques. For the qualitative component, thematic analysis 
was applied to the transcripts of four group interviews, identifying key themes related to 
CE awareness, initiatives, motivations, and barriers. The quantitative analysis of survey 
data from 190 complete responses was conducted using SPSS version 27, employing 
descriptive statistics and analysis of variance to examine constraints hindering CE 
innovation implementation. This integration of qualitative and quantitative findings 
allowed for a holistic understanding of CE innovation among Estonian SMEs. 

Article 2 employed content analysis using NVIVO 14 and MS Excel to analyse 
95 academic articles. The analysis followed Mayring’s (2014) main steps, including 
review idea, operationalization, and results interpretation. The coding process adhered 
to the Webber protocol, involving multiple stages such as defining recording units, 
determining coding categories, and testing coding on sample texts. This rigorous 
approach allowed for both quantitative and qualitative exploration of the articles, 
providing insights into complex managerial phenomena related to SMEs’ transition to CE. 

Article 3 employed a comprehensive methodological approach to analyse survey data 
from 196 valid responses. Descriptive analyses were conducted to explore the main 
characteristics of survey items, including mean and standard deviation. To ensure 
robustness, reliability and validity assessments were performed on all survey items and 
constructs. Harman’s single-factor test was used to assess common method bias 
(Harman, 1976). Reliability was assessed through measures such as Cronbach’s alpha 
coefficient (Churchill, 1979; Cronbach, 1951), average variance extracted (Bagozzi & Yi, 
1988), and composite reliability (Nunnally, 1978). Convergent validity was established 
through exploratory factor analysis (Hair et al., 2010). Correlation analysis was conducted 
to identify patterns of association between constructed variables. Finally, ordinary least 
square (OLS) regression and structural equation modelling (SEM) were employed to test 
hypotheses and examine complex relationships between variables, including mediation 
effects (Hayes & Preacher, 2013). 

Article 4 utilized fsQCA to analyse data from 128 usable questionnaires. The analysis 
followed a three-step fsQCA process: data calibration, truth table building, and truth 
table minimization. In the calibration phase, indicator values were aggregated for each 
variable, and thresholds were computed using maximum, average, and minimum values. 
The truth table was constructed with a frequency threshold of 1 and a consistency level 
of 0.75 (Pappas and Woodside, 2021). Data minimization was performed using the 
standard analysis command, resulting in complex, parsimonious, and intermediate 
solutions. The focus was on intermediate solutions to determine causal configurations, 
comparing them with parsimonious solutions to identify core and peripheral conditions. 
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This approach allowed for a nuanced analysis of the complex interplay between factors 
influencing CE adoption in micro-firms. 

Lastly, Article 5 employed thematic analysis following Braun and Clarke’s (2006) 
guidelines to analyse the rich data collected through semi-structured interviews. The 
analysis process involved an iterative collaboration among the authors, using both 
inductive and deductive approaches. The Gioia method was utilized to ensure rigorous 
and reliable analysis, involving multiple rounds of coding and refinement (Gioia et al., 
2013). NVivo software supported the analysis of manually transcribed interviews. 
The process involved identifying first-order concepts, categorizing them into  
second-order categories, and consolidating them into core categories based on the 
Multi-Level Perspective framework. This approach allowed for a systematic and in-depth 
exploration of success factors contributing to the adoption of CE practices in manufacturing 
SMEs. 

Data Quality Assurance played a crucial role in ensuring the reliability and validity of 
the research findings across the studies. The researchers employed a variety of rigorous 
techniques to maintain high standards of data integrity and minimize potential biases. 

One of the primary methods used for data quality assurance was the implementation 
of reliability and validity assessments. In Article 3, comprehensive reliability tests, 
including Cronbach’s alpha coefficient, average variance extracted, and composite 
reliability measures conducted. Cronbach’s alpha, in particular, is widely recognized as a 
robust measure of internal consistency, with values above 0.7 generally indicating 
acceptable reliability. These measures helped ensure that the constructs used in the 
study were consistently measuring what they were intended to measure. 

To address the potential issue of common method bias, which can arise when data for 
both dependent and independent variables are collected from the same respondents, 
Harman’s single-factor test was employed. This test involves conducting an exploratory 
factor analysis to determine whether a single factor accounts for the majority of the 
variance in the responses. In Article 4, the results of this test revealed that the first factor 
accounted for only 20.5% of the total variance, well below the 50% threshold, indicating 
that common method bias was not a significant concern. 

Validity was another critical aspect of data quality assurance. In Article 3, convergent 
validity was established through exploratory factor analysis. This technique helps to 
confirm that items that are theoretically related to each other demonstrate high 
correlations. Additionally, to assess multiple relationships within an integrated framework 
SEM employed, allowing for a more comprehensive examination of the hypothesized 
relationships. 

For qualitative data, rigorous thematic analysis techniques were employed. In Article 5, 
Braun and Clarke’s (2006) guidelines for thematic analysis followed, which involves 
a systematic approach to identifying, analysing, and reporting patterns within the data. 
The use of the Gioia method further enhanced the rigor of the qualitative analysis, 
providing a structured approach to developing data-driven theoretical insights. 

To ensure the robustness of quantitative data, the “complete case analysis” method 
was used to address missing data, as seen in Articles 3 and 4 (Hughes et al., 2019). This 
approach involves excluding cases with incomplete or missing responses from the 
analysis, thereby maintaining the integrity of the dataset. While this method can 
potentially reduce sample size, it helps to avoid the introduction of bias that can occur 
with some imputation methods. 
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In Article 4, the process of using fsQCA involved setting thresholds for full 
membership, non-membership, and the cross-over point for each variable, ensuring that 
the data was appropriately prepared for this specific analytical technique. 

The use of multiple coders in Article 2’s content analysis helped to ensure inter-coder 
reliability and validity of the data source, particularly for articles indexed in Scopus or 
Web of Science. This approach helps to mitigate individual biases and enhance the 
consistency of the coding process. 

2.6 Research Ethics 
Building on the empirical exploration of the significance of the CE for SMEs presented in 
Chapter 2, I have come to recognize that the CE fundamentally aligns with principles of 
environmental stewardship, societal well-being, and intergenerational fairness – key 
elements of an ethical society. However, through the application of critical realism and a 
pragmatic approach, it becomes evident that the actual implementation and reality of 
the CE diverge significantly from these idealistic expectations. This divergence does not, 
in any way, imply that ethical considerations should be diminished in CE research. 
On the contrary, it underscores the heightened importance of maintaining stringent 
ethical standards throughout the research process. Any compromise, no matter how 
minor, would fundamentally contradict the ethical foundations of the CE itself, 
resulting in an inherent paradox where unethical methods are used to study an ethical 
concept. 

As Lincoln and Guba (1985) and Creswell (2013) suggest, a researcher’s morals, values, 
and belief system profoundly influence the ethical considerations of their study, 
reflecting an axiological approach to research. This perspective becomes evident in the 
researcher’s interactions with interviewees, the framing of the research questions, 
the design of the study, and the interpretation and communication of findings. Similarly, 
Cooper and Schindler (2008) emphasize that every stage of the research process must be 
conducted in a morally responsible manner. In alignment with these principles, I have 
rigorously adhered to the highest ethical standards at every step of this research. 

Regarding the interview phase, I ensured confidentiality by limiting the disclosure of 
specific details about the participating organizations. Consent was obtained from all 
interviewees before proceeding, and they were informed that their participation was 
entirely voluntary, with the option to withdraw at any time. Participants were explicitly 
informed of the confidentiality guidelines outlined in TalTech’s ethical policy2, which 
governed the handling of data, including the recording of conversations and the access 
granted to my two supervisors. 

In addition to interviews, ethical considerations were also crucial during the survey 
phase of this study. Participants in the survey were fully briefed on the study’s purpose, 
and their anonymity was guaranteed. Like the interviews, informed consent was sought, 
and participants were made aware that they could opt out of the survey at any stage 
without any consequences. Data gathered from the survey was handled with the same 
strict confidentiality protocols, ensuring that no sensitive information could be traced 
back to individual respondents. 

2 TalTech’s Principles of Academic Ethics (Code of Academic Ethics) provide comprehensive 
guidelines on confidentiality and ethical conduct in academic research. Available at: 
https://oigusaktid.taltech.ee/en/principles-of-academic-ethics-code-of-academic-ethics/  

https://oigusaktid.taltech.ee/en/principles-of-academic-ethics-code-of-academic-ethics/
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This research has adhered to TalTech’s code of conduct, upholding ethical standards 
on two primary levels: (a) safeguarding the rights and interests of both interviewees and 
survey participants, and (b) ensuring the rigor, validity, and reliability of the research 
findings by avoiding biases, selective reporting, and maintaining transparency throughout. 
The ethical integrity maintained across both qualitative (interview) and quantitative 
(survey) methods ensures that the study remains consistent with the underlying ethical 
principles of the CE, reinforcing the importance of ethics in both the content and conduct 
of research. 
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3 Results 
The central aim of this study was to explore and analyse the transition process of SMEs 
from traditional, linear business models to adopting CE principles. This exploration 
focused on how SMEs manage this journey by balancing internal organizational changes, 
responding to external pressures, and evolving their stakeholder relationships. The results 
section is structured around three key objectives: 

Each of the five articles in this study contributes to one or more of these objectives, 
providing a comprehensive and multi-faceted analysis of the research questions. 
Objective 1 focuses on identifying and understanding key factors, actors, and mechanisms 
influencing this transition, and is primarily addressed by Articles 1, 2, and 5. Objective 2, 
which explores how organizational dynamics and stakeholder interactions shape CE 
pathways, is primarily addressed in Articles 2, 3, and 4. Lastly, objective 3, which 
determine the critical elements for implementing and sustaining CE practices in SMEs, 
is addressed by Articles 1, 4, and 5.  

By organizing the results around these three objectives, rather than by individual 
papers, this study provides a cohesive and integrated analysis of SMEs’ transition to CE. 
This approach allows for a more comprehensive understanding of the interconnected 
factors influencing this transition, while still acknowledging the unique contributions of 
each article to the overall research goals. 

3.1 Key Drivers and Mechanisms in SMEs’ Circular Economy Transition 
The transition of SMEs to CE is a complex process influenced by a multitude of factors, 
actors, and mechanisms operating at various systemic levels. A comprehensive 
understanding of these factors is crucial for facilitating this transition, which has 
garnered increasing academic attention. Articles 1, 2, and 5 showcase a comprehensive 
picture of these influences, providing valuable insights into the challenges and 
opportunities faced by SMEs in their CE transition journey. 

At the micro-organizational level, Article 1 identifies significant barriers such as the 
lack of knowledge regarding CE principles and technological expertise among SMEs. This 
knowledge gap hinders innovation and effective implementation of circular practices. 
The study also highlights financial constraints as a critical obstacle, limiting their ability 
to invest in necessary innovations for CE transition (Article 1). Complementing these 
findings, Article 5 emphasizes the importance of internal capabilities and resources, 
specifically innovation capacity, leadership commitment, and employee engagement, 
as crucial success factors for CE implementation at the micro level. The research suggests 
that firms with strong innovative capabilities and dedicated leadership support for 
sustainability initiatives are better positioned to successfully implement and maintain CE 
strategies (Article 5). 

At the meso-industry level, Article 2 underscores the significance of industry 
associations and networks as key actors facilitating collaboration and knowledge 
sharing among SMEs. These entities serve as crucial intermediaries in the CE transition 
process. The study also highlights the importance of stakeholder engagement, including 
suppliers, customers, and local actors, as a key factor in successful CE implementation 
(Article 2). Article 5 further elaborates on the meso level, focusing on the socio-technical 
regime encompassing industry norms, standards, and networks. It emphasizes the 
importance of collaboration with supply chain partners, engagement with industry 
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associations, and the adoption of new technologies that facilitate circular processes. 
The research highlights how these inter-organizational relationships and industry-wide 
initiatives create an enabling environment for CE implementation (Article 5). 

At the macro level, all three articles (Article 1,2 and 5) highlight the crucial role of 
institutional and governmental support in facilitating the transition to CE. Article 1 
identifies insufficient support from governmental and public institutions as a significant 
impediment to the progress of SMEs in adopting CE practices, suggesting that policy 
interventions and supportive institutional frameworks are crucial for widespread 
implementation of CE principles. Article 2 reinforces this by emphasizing the role of 
institutional support as a significant mechanism influencing the CE transition process, 
highlighting the importance of institutions and policymakers in creating advocacy and 
awareness for CE principles. Article 5 further expands on this, emphasizing the role of 
broader societal and environmental factors in shaping the CE landscape. It underscores 
the significance of supportive regulatory frameworks, economic incentives, and  
public awareness campaigns in fostering a societal shift towards circular principles 
(Article 5). 

The research also reveals the interconnected nature of these levels and the complex 
interplay between various factors. Article 2 employs the MLP framework to systematically 
map out influences at all three levels, providing a comprehensive understanding of the 
CE transition process. Article 5 takes this further by developing a holistic framework that 
integrates insights from all three levels – micro, meso, and macro. This integrated approach 
offers a more nuanced perspective on the challenges and opportunities associated with 
CE adoption, emphasizing the non-linear and interconnected nature of factors influencing 
CE practices (Article 5). 

3.2 Organizational Dynamics and Stakeholder Roles in Circular 
Economy Adoption 
Organizational dynamics and stakeholder interactions play a crucial role in shaping the 
pathways towards CE adoption in SMEs. The interplay between internal organizational 
processes and external pressures creates a complex landscape that firms must navigate 
to successfully implement CE practices. This section synthesizes insights from three 
articles (Article 2,3 and 4) to elucidate how these dynamics unfold and influence CE 
adoption strategies. 

Article 2 illuminates the complex relationship between organizational dynamics and 
stakeholder interactions in shaping CE adoption within SMEs. The study emphasizes the 
critical role of organizational culture and leadership commitment as internal factors 
that foster an environment conducive to CE implementation. SMEs with a strong 
sustainability-oriented culture and ethical leadership are better positioned to overcome 
barriers and integrate CE principles into their strategies and operations. This finding 
underscores the importance of internal organizational dynamics in facilitating CE 
adoption (Article 2). 

Furthermore, Article 2 highlights the significant role of stakeholder engagement in the 
CE adoption process. Active interactions with a diverse range of stakeholders, including 
suppliers, customers, and industry associations, serve as conduits for knowledge sharing 
and collaboration. The study identifies collaboration and co-creation as critical mechanisms 
in the CE adoption process, enabling SMEs to leverage external expertise and resources. 
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This collaborative ecosystem helps SMEs navigate the complexities inherent in the CE 
transition, demonstrating how stakeholder interactions can facilitate the integration of 
CE principles (Article 2). 

Article 3 builds upon these findings by revealing a multifaceted framework of 
influences that collectively drive or hinder CE implementation within SMEs. The study 
identifies both internal and external stakeholder pressures as significant factors  
influencing SMEs’ decisions to adopt CE practices. External stakeholders, such as 
customers and regulatory bodies, exert considerable influence through their demands, 
while internal stakeholders play a crucial role in fostering an organizational culture 
supportive of CE initiatives. This dual pressure mechanism underscores the importance 
of a holistic approach to stakeholder management in the context of CE adoption 
(Article 3). 

A novel contribution of Article 3 is the identification of CEO as a mediating 
factor that enhances SMEs’ responsiveness to stakeholder pressures. Organizations 
with a strong CEO demonstrate an increased ability to align their strategies with 
stakeholder expectations, thereby facilitating the adoption and integration of CE 
practices. This finding emphasizes the importance of cultivating a CE-focused 
organizational mindset as a strategic approach to sustainability, illustrating how internal 
capabilities can interact with external pressures to shape CE adoption pathways 
(Article 3). 

Article 4 provides additional insights by examining the role of international activities 
and context-specific factors in promoting CE practices among micro-firms. The study 
reveals that SMEs operating internationally are exposed to diverse regulatory frameworks 
and market requirements, which encourages the adoption of CE practices. This finding 
highlights how exposure to international regulations and external knowledge networks 
can create varied stakeholder interaction patterns, influencing CE adoption strategies 
(Article 4). 

The research in Article 4 employs fsQCA to identify distinct pathways for CE adoption, 
differentiating between internationally operating micro-firms and non-international 
ones. For international micro-firms, three paths emerge: CEO as a core driver, 
the combined influence of stakeholder pressure and environmental awareness, 
and stakeholder pressure as a primary force offsetting internal barriers. 
Non-international micro-firms follow two paths: a focus on CEO and environmental 
awareness, and a holistic approach integrating CEO, environmental awareness, 
and stakeholder pressures. These findings illustrate the diverse strategies available 
to micro-manufacturing firms for implementing CE practices, emphasizing how 
organizational dynamics and external pressures interact to shape CE adoption 
pathways (Article 4). 

Collectively, these articles provide a comprehensive answer to the research 
objective by demonstrating how organizational dynamics and stakeholder interactions 
influence CE adoption in SMEs. They reveal that successful CE implementation requires 
a delicate balance between internal capabilities (such as organizational culture, 
leadership commitment, and CEO) and external pressures (including stakeholder 
demands and regulatory requirements). The studies highlight the importance of 
collaborative networks and stakeholder engagement in facilitating knowledge 
sharing and resource leveraging, which are crucial for overcoming barriers to CE 
adoption. 
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Moreover, the research underscores the context-specific nature of CE adoption 
pathways, particularly evident in the differentiation between international and 
non-international micro-firms. This context-specificity emphasizes the need for tailored 
approaches to CE implementation that consider the unique organizational dynamics and 
stakeholder interactions of each SME. 

3.3 Critical Components for Sustaining Circular Economy Practices in 
SMEs 
The implementation and sustainment of CE practices in SMEs is a complex process that 
requires the alignment of various critical elements across multiple levels. The findings 
from Articles 1, 4, and 5 provides a multifaceted understanding of the essential 
components necessary for SMEs to successfully implement and sustain CE practices. 
These articles collectively address the research objective by identifying critical enablers, 
strategies for overcoming barriers, and approaches for ensuring long-term sustainability 
of CE practices in SMEs. 

Article 1 identifies four fundamental components critical for SMEs to effectively 
implement and sustain CE practices: knowledge and awareness, financial support and 
resources, collaboration and partnerships, and a supportive policy framework. The study 
emphasizes that a comprehensive understanding of CE principles is crucial for SMEs to 
recognize potential benefits and integrate circular practices into their business models. 
This finding underscores the importance of knowledge dissemination and capacity 
building as essential enablers for CE adoption (Article 1). 

Financial support and access to resources emerge as another critical component in 
Article 1. The study highlights that financial constraints often impede SMEs from 
investing in the necessary innovations required for CE implementation. This finding 
emphasizes the need for targeted financial incentives and support mechanisms to enable 
SMEs to overcome resource-related barriers to CE adoption (Article 1).  

Article 1 also emphasizes the importance of collaboration and partnerships, 
highlighting that successful implementation of CE practices necessitates joint action 
among various stakeholders, including suppliers, customers, and other businesses. 
This finding underscores the role of ecosystem engagement in facilitating CE adoption 
and suggests that establishing strategies for effective collaboration is crucial for 
long-term sustainability of CE practices (Article 1). 

Article 4 builds upon these findings by introducing environmental awareness and 
stakeholder alignment as essential components for creating resilient CE pathways, 
particularly in micro-firms. The study emphasizes that cultivating a strong sense of 
environmental consciousness within the organizational culture serves as a driving force 
for the adoption of CE practices. This environmental awareness creates a foundation for 
long-term commitment to circular principles, ensuring that sustainability becomes an 
integral part of the business ethos (Article 4). 

Stakeholder pressure is identified in Article 4 as another crucial element in the CE 
adoption process. The research highlights the importance of engaging with stakeholders 
and responding to their expectations regarding sustainability and environmental 
standards. This finding suggests that actively engaging with stakeholders and 
incorporating their concerns into business strategies can enhance SMEs’ reputation and 
create a supportive ecosystem for CE implementation (Article 4). 
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Article 4 also emphasizes the importance of a clear CEO as an essential component for 
SMEs. This involves integrating CE principles into the core business strategy and 
operations, ensuring a long-term commitment to sustainable practices. The study 
suggests that firms with a strong CEO are better positioned to overcome challenges and 
sustain their circular practices over time (Article 4).  

Article 5 proposes a holistic framework that integrates success factors across the 
micro, meso, and macro levels. At the micro level, the research highlights the critical 
importance of internal organizational capabilities such as innovation capacity, leadership 
commitment, and employee engagement. These micro-level factors collectively form 
the foundation upon which SMEs can build and sustain their CE practices (Article 5). 

At the meso level, Article 5 focuses on the importance of inter-organizational 
relationships and industry-wide initiatives. The study underscores the significance of 
collaboration with supply chain partners and engagement with industry networks and 
associations. This finding aligns with the collaboration and partnerships component 
identified in Article 1, emphasizing the crucial role of ecosystem engagement in 
sustaining CE practices over time (Article 5). 

At the macro level, Article 5 emphasizes the role of supportive government policies 
and economic incentives in creating an enabling environment for CE adoption among 
SMEs. This aligns with the supportive policy framework component identified in Article 1, 
highlighting the critical role of robust policy mechanisms in guiding and incentivizing 
SMEs towards CE practices (Article 5). 

The integrated framework proposed in Article 5 provides a comprehensive 
understanding of the complex interplay of factors necessary for successful CE 
adoption and maintenance. This holistic approach allows for a more nuanced 
appreciation of the challenges and opportunities associated with transitioning to 
circular practices, enabling SMEs to develop more effective strategies for implementation 
and long-term sustainability (Article 5). Table 2 below provides a summary of the 
research findings, structured around the study’s three main objectives.  
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Table 2. Summary of Research Findings Aligned with Objectives 

Objective Key Findings 

Objective 1: Identify key 
factors, actors, and 
mechanisms influencing 
SMEs’ CE transition 

- Micro level: Barriers include knowledge gaps,
financial constraints, and limited innovation capacity.
Internal enablers include leadership commitment and
employee engagement.
- Meso level: Industry associations and networks
facilitate collaboration and knowledge sharing. Supply
chain partnerships play a critical role in aligning
practices with circular principles.
- Macro level: Regulatory frameworks, economic
incentives, and institutional support are essential for
creating an enabling environment.

Objective 2: Explore how 
organizational dynamics and 
stakeholder interactions 
shape CE pathways 

- Organizational culture and leadership commitment
foster sustainability-oriented practices.
- CEOs mediate between stakeholder pressures and
internal strategies, enhancing responsiveness to
external demands.
- Stakeholder collaboration (e.g., with suppliers,
customers, regulators) enables resource sharing,
co-creation, and knowledge transfer.
- International SMEs adopt distinct pathways
influenced by exposure to diverse regulations and
markets.

Objective 3: Determine 
critical elements for 
implementing and sustaining 
CE practices in SMEs 

- Knowledge dissemination and capacity building are
foundational for CE adoption.
- Financial support through incentives or grants helps
overcome resource constraints.
- Collaboration across supply chains and with external
stakeholders fosters innovation and resilience.
- Supportive policies (e.g., subsidies, public
procurement) create market demand for circular
products.
- Environmental awareness within organizational
culture ensures long-term commitment to CE
principles.

Source: Composed by the author. 
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4 Discussion 
The discussion section is structured around the three primary objectives that guided this 
study, which were explored in the results section through an integrated analysis of the 
five articles. Rather than focusing on individual papers, this approach synthesizes their 
collective contributions, offering a cohesive and systemic examination of the findings. 
Each objective is discussed here, highlighting how the results from the articles 
collectively address key aspects of SMEs’ transition to CE practices. 

4.1 Key Drivers and Mechanisms in SMEs’ CE Transition 
The transition of SMEs to CE is a multifaceted process shaped by diverse drivers and 
mechanisms operating across micro, meso, and macro levels. The findings align with and 
extend the existing literature by emphasizing the interconnectedness of these levels, 
as well as the systemic nature of the transition process. 

At the micro level, findings from Article 1 highlight key organizational barriers such as 
knowledge gaps, financial constraints, and limited internal capabilities. These challenges 
are well-documented in the literature (Ormazabal et al., 2018; Ritzén & Sandström, 
2017). For instance, SMEs’ lack of technical expertise and understanding of CE principles 
has been identified as a significant impediment to innovation and implementation 
(Gallardo-Vázquez et al., 2024; Kirchherr et al., 2018). Similarly, financial constraints 
remain a critical issue due to SMEs’ limited access to capital and tighter budgets 
compared to larger firms (Austin & Rahman, 2022). However, the prominence of the “not 
applicable to us” response as a barrier adds a new dimension to the understanding of CE 
adoption challenges. This finding suggests that many SMEs may not perceive CE as 
relevant to their operations in Estonia, indicating a need for greater awareness and 
education about CE principles and their applicability across various sectors. 

Findings from Article 5 emphasize the importance of internal capacities such as 
leadership commitment, innovation capabilities, and employee engagement. This aligns 
with studies that underscore leadership’s role in fostering a sustainability-oriented 
culture and driving CE adoption (D’Angelo et al., 2023; Frishammar and Parida, 2019; 
Chen et al., 2022; Ghadimi et al., 2021). However, while the result suggests that strong 
internal capacities can mitigate barriers, the literature also notes that these capacities 
are often underdeveloped in SMEs, necessitating external support (Masi et al., 2018).  

At the meso level, findings from Article 2 and 5 points to the critical role of industry 
associations, networks, and stakeholder engagement in enabling collaboration and 
knowledge sharing. The identification of stakeholder engagement and collaboration as 
critical meso-level factors aligns with the work of Benz (2022) and Govindan (2023), 
who highlight the significance of partnerships in driving circular practices. This resonates 
with findings emphasizing that SMEs benefit significantly from participating in 
collaborative networks that provide access to resources, expertise, and shared 
infrastructure (Staicu & Pop, 2018; Centobelli et al., 2021). The role of supply chain 
relationships is particularly noteworthy; SMEs often face challenges in restructuring 
fragmented supply chains to align with circular principles (Kayikci et al., 2022). 
The findings echo this complexity but also highlight opportunities for partnerships 
with suppliers and customers to drive circular practices. In addition, findings emphasize 
collaboration at the meso level, existing literature also points out that SMEs may 
struggle to influence broader industry norms due to their limited bargaining power 
within supply chains (Agyabeng-Mensah et al., 2022). 
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At the macro level, Article 1,2 and 5 underscores the importance of institutional and 
governmental support in shaping an enabling environment for CE adoption. This is 
consistent with studies highlighting regulatory frameworks, economic incentives, and 
public awareness campaigns as critical drivers for CE transitions (Kirchherr et al., 2018; 
Maher et al., 2023). However, findings also note insufficient institutional support as a 
barrier – a challenge frequently cited in emerging economies where weak infrastructure 
and inconsistent policy enforcement exacerbate difficulties for SMEs (Kayikci et al., 
2021). The literature further emphasizes that policy interventions must be tailored to 
SMEs’ specific needs, such as simplifying compliance requirements or providing targeted 
financial incentives like grants or tax benefits (Austin & Rahman, 2022; Rodriguez-
Espindola et al., 2022). The findings align with this perspective but also add nuance by 
highlighting how macro-level factors interact with micro- and meso-level dynamics 
through feedback loops. 

Finally, the integrated framework developed at Article 2 and 5 aligns closely with 
recent calls for holistic approaches to understanding CE transitions. The use of 
frameworks like MLP provides valuable insights into how micro-level innovations interact 
with meso-level regimes and macro-level landscapes to drive systemic change (Malik 
et al., 2022; Zhu et al., 2022). Complexity theory complements this by emphasizing  
non-linear dynamics and emergent properties in transitions (Kumar et al., 2022). 
The findings from Articles 2 and 5 contribute to this discourse by demonstrating how 
interconnected factors across levels create both challenges and opportunities for SMEs. 
For example, while financial constraints at the micro level may hinder investment in 
circular practices, supportive policies at the macro level can offset these barriers by 
providing subsidies or fostering market demand through public procurement initiatives.  

Overall, the findings from Articles 1, 2 and 5 enrich the existing literature by offering 
a comprehensive view of the drivers and mechanisms influencing SMEs’ transition to CE. 
They underscore not only the importance of addressing barriers at each systemic level 
but also underline the need for coordinated efforts across levels to create an enabling 
ecosystem for circular practices. This integrated perspective is essential for designing 
effective interventions that support SMEs in overcoming challenges while leveraging 
their unique strengths – such as agility and innovation capacity – to adopt circular 
practices. 

4.2 Organizational Dynamics and Stakeholder Roles in CE Adoption 
The findings from Articles 2,3 and 4 provide and insightful understanding on organizational 
dynamics and stakeholder roles in SMEs’ transition to. The nuanced exploration of 
internal organizational capabilities, external stakeholder interactions, and contextual 
influences extends the conversation on SME transitions by offering a layered 
understanding of how internal and external forces shape CE adoption.  

The intersections between organizational dynamics and stakeholder engagement in 
CE adoption underscore a duality that is well-documented but insufficiently integrated 
in existing studies. The findings emphasize the mediating role of organizational culture, 
leadership commitment, and CEO, particularly in aligning internal capabilities with 
external pressures. These insights resonate with the literature’s acknowledgment of 
leadership’s centrality to fostering a sustainability mindset (Chen et al., 2022) and 
organizational culture’s role in embedding CE principles (Gallardo-Vázquez et al., 2024). 
However, the findings from Articles 3 and 4 advances this discourse in its demonstration 
of how these internal dynamics mediate the relationship between external stakeholder 
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pressures and the strategic reorientation of SMEs, thus reframing internal capabilities as 
not merely enablers but also dynamic responders to external forces. Findings from 
Article 4 on the role of environmental awareness contribute to the ongoing debate about 
its importance in driving CE practices. While some previous research has emphasized 
environmental awareness as a crucial factor (Khan 2021; Cao 2022), this study suggests 
its significance may vary depending on the firm's international status. This nuanced 
perspective adds to our understanding of how environmental consciousness translates 
into CE practices in different organizational contexts. 

The concept of “CE orientation” articulated in findings of Article 3 and 4 is particularly 
compelling. By identifying this orientation as a mediating factor between stakeholder 
pressures and CE adoption (Article 3), the results builds on yet diverges from traditional 
CE research. While Kirchherr et al. (2018) and Malik et al. (2022) emphasize external 
drivers such as regulatory and customer demands, the emphasis in the findings on CEO 
as a proactive internal framework challenges the observer bias of existing studies, which 
often frame SMEs as passive actors responding to external pressures. Instead, the 
findings stress that cultivating a CEO allows SMEs to anticipate, interpret, and align with 
such pressures, transforming challenges into opportunities. This insight underscores the 
agency of SMEs in shaping their own transition pathways, shifting the narrative from one 
of constraint to one of strategic adaptability. 

Stakeholder relationships emerge as a critical pathway for overcoming barriers to CE 
adoption, particularly through collaboration and knowledge co-creation (Article 2). 
Article 4 emphasize on stakeholder pressure as a key factor, particularly for international 
micro-firms, aligns with prior research underlining the influence of external stakeholders 
on CE adoption (Adomako 2022; Baah 2024). Existing literature validates the importance 
of these relationships, with studies by Staicu and Pop (2018) and Agyabeng-Mensah 
et al. (2022) outlining the role of partnerships in addressing resource and knowledge 
gaps. The positive relationship between stakeholder pressure and CE practices 
corroborates findings from earlier studies (Baah et al., 2023; Chiappetta Jabbour et al., 
2020; Winans et al., 2021). Furthermore, the study's emphasis on the role of managerial 
perceptions in shaping CE practices is consistent with existing literature that underscores 
the significance of leadership attitudes in CE adoption (Al-Kwifi et al., 2023; Ruokonen, 
2021; van Langen et al., 2021). However, the findings from Article 3 provides new insights 
that internal stakeholder pressure has a more substantial impact on CE practices 
compared to external pressure. This contrasts with previous research that has often 
emphasized the coercive role of external stakeholders, particularly government 
regulations, in driving CE adoption (Genovese et al., 2017; Govindan & Hasanagic, 2018). 
The study’s results suggest that SMEs in Estonia are less responsive to external 
stakeholders, including regulatory bodies, which challenges the conventional wisdom 
about the primacy of external pressures in shaping organizational behaviour. Another 
noteworthy divergence is the mediating role of CEO in the relationship between 
stakeholder pressure and CE practices. While previous studies have recognized the 
importance of sustainability orientation (Jagani & Hong, 2022) and closed-loop 
orientation (Schmidt et al., 2021) in driving CE practices, this study introduces CEO as a 
critical mediating factor. This nuanced perspective adds depth to our understanding of 
how organizations translate stakeholder pressures into concrete CE practices. 

Moreover, Article 4’s exploration of context-specific pathways for CE transitions, 
especially the differentiation between international and non-international micro-firms 
(Article 4), adds a crucial layer of specificity that is often missing in the literature. While 
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studies such as Austin and Rahman (2022) acknowledge the role of international market 
exposure in fostering innovation and sustainability, they generally fall short in identifying 
how these contextual factors translate into distinct CE adoption strategies. The pathways 
identify – such as stakeholder pressure offsetting internal barriers for international firms 
or the integration of CEO and environmental awareness in non-international firms – 
complicate the overly generalized frameworks of studies like Frishammar and Parida 
(2019). By articulating these nuanced strategies, the results from Article 4 not only 
addresses the heterogeneity of SMEs but also offers a blueprint for tailored interventions 
based on organizational context. 

However, while the findings provide a robust understanding of CE adoption, they also 
invite critique in light of certain gaps and oversights. First, the emphasis on stakeholder 
engagement predominantly centres around formal, externally defined relationships, 
such as those with suppliers, customers, and regulators. This perspective, while aligned 
with Kirchherr et al. (2017), risks marginalizing the informal and community-based 
networks that often play a pivotal role in SME ecosystems. For instance, local 
collaborations rooted in community knowledge and shared resources, as noted by 
Harrison et al. (2023), could offer additional pathways for fostering CE transitions, 
particularly for non-international firms with limited access to global markets. 

4.3 Critical Components for Sustaining CE Practices in SMEs 
The implementation and sustainment of CE practices in SMEs require the alignment  
of critical components across organizational, relational, and systemic dimensions.  
The findings from Articles 1, 4, and 5 provide a nuanced understanding of these 
components, which align with and expand upon existing literature on the multifaceted 
challenges and enablers of CE adoption. 

Knowledge dissemination and capacity building emerge as foundational elements for 
CE adoption, as highlighted in Article 1. The emphasis on knowledge and awareness 
aligns with Kirchherr et al. (2018), who argue that insufficient understanding of CE 
principles often deters SMEs from engaging in circular practices. Dey et al. (2019) 
similarly note that technical expertise is a significant barrier, particularly for smaller firms 
lacking robust R&D capabilities. This underscores the need for targeted training 
programs and educational initiatives to bridge knowledge gaps, as advocated by Maher 
et al. (2023). Furthermore, the integration of CE principles into organizational culture,  
as emphasized in Article 4, resonates with Gallardo-Vázquez et al. (2024), who highlight 
the importance of a CEO in fostering strategic and operational alignment with 
sustainability goals. 

Financial constraints remain a persistent challenge for SMEs transitioning to CE,  
as noted in Article 1. The high upfront costs associated with circular innovations are  
well-documented in the literature (Austin & Rahman, 2022; Lahti et al., 2018). Restricted 
access to external funding exacerbates this issue, with complex grant application 
processes and stringent eligibility criteria often sidelining SMEs (Mura et al., 2020). 
Article 5’s emphasis on supportive macro-level policies aligns with calls for  
government-backed financial mechanisms, such as tax incentives and green bonds,  
to alleviate these barriers (Rodriguez-Espindola et al., 2022; Zhu et al., 2022). 
Additionally, public procurement policies that prioritize circular products can create 
market demand and incentivize SMEs to invest in sustainable practices (Massari & 
Giannoccaro, 2023). 
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Collaboration and partnerships are pivotal for overcoming resource limitations and 
fostering innovation in SMEs' CE transitions. Article 1 underscores the importance of 
ecosystem engagement through stakeholder collaboration, a finding echoed by Susanty 
et al. (2020), who highlight the role of supply chain relationships in implementing circular 
practices. The meso-level focus in Article 5 further reinforces this perspective by 
emphasizing inter-organizational networks and industry-wide initiatives. Hull et al. 
(2021) argue that participation in local and regional circular ecosystems enables SMEs to 
access shared resources and infrastructure, thereby enhancing their capacity for CE 
adoption. Similarly, cross-sector collaborations with academia, non-profits, and 
government agencies provide SMEs with access to specialized knowledge and funding 
opportunities (Holzer et al., 2021). 

Environmental awareness within organizational culture is another critical enabler 
identified in Article 4. This aligns with Chen et al. (2022), who emphasize that leadership 
commitment to sustainability drives resource allocation and cultural shifts towards 
environmental responsibility. Stakeholder pressure, also highlighted in Article 4, plays a 
dual role by creating both opportunities and challenges for SMEs. While regulatory 
compliance can drive innovation, market-driven demands for sustainability often require 
significant adaptation efforts (Hazen et al., 2020; Kirchherr et al., 2018). Engaging 
stakeholders effectively can enhance reputation and foster trust, enabling SMEs to 
navigate these pressures more successfully (Boiral et al., 2020). 

The holistic framework proposed in Article 5 integrates success factors across micro, 
meso, and macro levels, offering a comprehensive approach to understanding the 
interplay of internal capabilities, external networks, and systemic influences. At the 
micro level, innovation capacity and leadership commitment are critical for embedding 
circular principles into business models (Centobelli et al., 2021; Neri et al., 2023). At the 
meso level, collaborative networks facilitate resource sharing and joint innovation efforts 
(Jonker et al., 2020). At the macro level, policy interventions such as extended producer 
responsibility regulations create an enabling environment for CE adoption (Ostermann 
et al., 2021). 

Overall, sustaining CE practices in SMEs requires a multi-dimensional approach 
that addresses organizational readiness, stakeholder dynamics, and systemic barriers. 
By aligning internal capabilities with external opportunities through collaboration 
and supportive policies, SMEs can navigate the complexities of transitioning to 
circularity while contributing to broader sustainability goals. The findings from Articles 1, 
4, and 5 not only corroborate but also enrich existing literature by providing an 
integrated understanding of the critical components necessary for successful CE 
adoption. 

The below Venn diagram (Figure 7) illustrates the empirical findings from five research 
articles, to summarize and demonstrating how each article contributes to understanding 
SMEs’ CE transition through three theoretical lenses: Multi-Level Perspective (evidenced 
by Articles 1, 2, and 5’s findings on systemic influences), Stakeholder Theory (supported 
by Articles 2, 3, and 4’s insights on stakeholder dynamics), and Complexity Theory 
(demonstrated through Articles 4 and 5’s analysis of adoption pathways), while their 
intersections reveal critical insights about systemic interdependencies, non-linear 
transitions, and collaborative adaptive capacity in CE implementation. 
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Figure 7. Integration of Research Articles’ Findings Through Multi-Theoretical Framework for 
Understanding SMEs’ Transition to CE. 
Source: Composed by the author. 

The MLP provides a structured hierarchy for analysing transitions across niche (micro), 
regime (meso), and landscape (macro) levels, elucidating how macro-level policies, 
meso-level industry norms, and micro-level innovations interact (Geels, 2011). Empirical 
studies demonstrate that SMEs face micro-level barriers such as knowledge gaps in CE 
technologies and financial constraints for circular business models (Articles 1, 2, 5), 
while meso-level enablers like industry associations foster knowledge sharing and 
collaboration (Article 1). Macro-level drivers, including regulatory frameworks such as 
the EU Green Deal (Article 2), create landscape pressures that accelerate compliance 
with circular certifications.  

Stakeholder Theory addresses MLP’s oversight of actor-level dynamics by emphasizing 
collaborative relationships, power asymmetries, and value co-creation among SMEs, 
suppliers, customers, and regulators (Freeman, 1984). Empirical findings reveal that 
SMEs’ reliance on stakeholder networks to overcome resource constraints (Klein et al., 
2021) aligns with MLP’s niche-level focus but enriches it by detailing how trust and 
shared goals enable circular innovations. For instance, CEO-led stakeholder engagement 
in SMEs correlates with higher CE adoption (Article 3), illustrating the pivotal role of 
relational strategies. Yet Stakeholder Theory’s traditional focus on dyadic relationships 
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risks overlooking systemic interdependencies, a gap bridged by Complexity Theory’s 
emphasis on emergent properties and feedback loops within interconnected systems 
(Cilliers, 1998). 

Complexity Theory elucidates how SMEs navigate uncertainty through iterative 
learning and flexible strategies (Manson, 2001). Empirical analyses, such as fsQCA  
results identifying multiple equifinal pathways to CE adoption (Article 4), challenge 
linear models by demonstrating how configurations of policy incentives, stakeholder 
collaboration, and adaptive capacity yield divergent outcomes. However, Complexity 
Theory’s systemic orientation often neglects individual actor motivations, a shortcoming 
mitigated by Stakeholder Theory’s attention to divergent interests and collaboration. 
Simultaneously, MLP contextualizes these dynamics within broader socio-technical 
landscapes, revealing how macro-level pressures interact with micro-level SME practices. 
For example, policy incentives for circular practices (de Jesus & Mendonça, 2018) may 
create landscape-level momentum, but SMEs’ ability to leverage these opportunities 
depends on stakeholder collaboration (meso) and adaptive capacity (micro) – dynamics 
explicable only through theoretical integration. 

The theoretical intersections provide particularly rich insights. The overlap between 
MLP and Stakeholder Theory, demonstrated in Articles 2 and 3, reveals how stakeholder 
interactions both shape and are influenced by broader socio-technical systems. This 
synergy addresses MLP’s neglect of agency by demonstrating how SMEs’ strategic 
engagement reshapes socio-technical systems. The intersection between Complexity 
Theory and MLP, evidenced in Articles 4 and 5, shows how changes at different systemic 
levels create multiple context-specific pathways for CE adoption. This synergy resolves 
linear transition biases by framing socio-technical shifts as iterative, non-linear 
processes.  The convergence of Stakeholder Theory and Complexity Theory, supported 
by Articles 2 and 4, illuminates how stakeholder collaboration enhances adaptive 
capacity through knowledge sharing and resource leveraging. This overlap reveals how 
relational resilience enables SMEs to absorb shocks and experiment with circular 
practices despite systemic unpredictability. 

This integrated theoretical approach provides a more nuanced understanding of CE 
transition than any single theoretical perspective could offer. The empirical findings 
validate the necessity of considering systemic interdependencies, stakeholder 
relationships, and complexity dynamics simultaneously, offering a comprehensive 
understanding and facilitating SMEs’ transition to CE practices. The integration of these 
theories is not without inherent tensions. MLP’s hierarchical levels imply structured 
progression, whereas Complexity Theory posits emergent, non-linear transitions that 
may bypass hierarchical trajectories. For SMEs, this tension manifests in the 
unpredictability of CE adoption: digital CE platforms, framed by MLP as niche innovations 
scaling to regime dominance, may succeed or fail based on contingent factors like 
consumer behaviour or competitor responses (Rittershaus et al., 2023). Similarly, 
Stakeholder Theory’s assumption of collaborative engagement aligning divergent 
interests conflicts with MLP’s realism about regime-level inertia. SMEs advocating for 
extended producer responsibility (Stakeholder Theory) often face resistance from 
incumbent firms entrenched in linear regimes (MLP) (de Jesus & Mendonça, 2018), 
underscoring power asymmetries that temper idealism. 
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5 Conclusion 
This thesis addressed the complex challenge of understanding how SMEs’ transition from 
traditional linear business models to CE practices. The research aimed to provide a 
comprehensive analysis of this multi-faceted transition process by examining the 
interplay of factors across micro, meso, and macro levels, exploring organizational 
dynamics and stakeholder interactions, and identifying critical elements for 
implementing and sustaining CE practices in SMEs. 

The study's multi-theoretical approach, integrating the MLP, stakeholder theory, and 
complexity theory, provided a robust framework for analysing the systemic, relational, 
and adaptive dimensions of SMEs’ transition to CE. This integrative perspective 
highlighted the non-linear nature of sustainability transitions and the critical importance 
of aligning internal capabilities, stakeholder relationships, and supportive external 
environments to facilitate successful CE adoption in SMEs. 

The published five articles collectively deliver a comprehensive insight that captures 
the complexity of SMEs’ transition to CE. The first objective, build on the Article 1,2 and 
5 lays the groundwork by identifying key factors, actors, and mechanisms influencing the 
CE transition. It emphasizes the multi-level nature of the process, drawing attention to 
micro-level barriers, such as knowledge gaps and financial constraints, as well as 
meso-level dynamics, including industrial collaborations and supply chain integration. 

Building on this foundation, the second objective, build on the Article 2, 3 and 4 delves 
deeper into the organizational and relational dimensions that shape the pathways SMEs 
take to integrate CE practices. It reveals the non-linear and context-dependent nature of 
CE adoption, showing that while some firms are driven by internal commitment to 
sustainability, others are motivated or constrained by external pressures. This objective 
demonstrates that successful adoption is not solely a matter of overcoming barriers; 
it is also about strategically leveraging organizational capabilities and external 
relationships. 

The third objective, build on Article 1, 4 and 5, ensures that these findings are 
actionable, offering a roadmap for the long-term sustaining and success of CE initiatives 
in SMEs. It focuses on the essential components that enable firms not only to adopt but 
also to sustain circular practices over time, including ongoing education and training, 
leadership commitment, and stakeholder collaboration. This objective highlights the 
need for continuous learning and adaptation, reinforcing the idea that CE is not a  
one-time shift but an ongoing process that requires consistent commitment and support. 

The research demonstrates that successful CE adoption requires alignment between 
internal organizational capabilities, supportive industry ecosystems, and enabling policy 
environments. It emphasizes the context-specific nature of CE transitions, with different 
firms requiring tailored support based on their size, industry, market exposure, and 
internal capabilities. This nuanced understanding is crucial for designing interventions 
that are both effective and sustainable, ensuring that support mechanisms are 
responsive to the varying needs of SMEs. 

To sum, this comprehensive approach not only meets the main objective but also 
provides a deeply contextualized understanding that is essential for driving meaningful 
change in the transition towards a more circular economy. By addressing vital aspects of 
the CE transition process, from diagnosis to implementation and long-term sustainability, 
the thesis offers a holistic view that is invaluable for navigating the complexities of 
adopting and maintaining CE practices in SMEs. 
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5.1 Theoretical Contribution 
The theoretical contributions of this doctoral thesis are significant in advancing the 
understanding of SMEs’ transition to CE by synthesizing and extending existing 
frameworks while addressing critical gaps in the literature. Through the integration of 
the MLP, stakeholder theory, and complexity theory, this thesis provides a comprehensive 
lens for analysing the systemic, relational, and adaptive dimensions of CE transitions. 
These contributions not only refine existing theoretical constructs but also offer new 
insights into the unique challenges and opportunities faced by SMEs in navigating this 
complex process. 

One of the key contributions lies in the application and refinement of the MLP 
framework to the context of SMEs’ CE transitions. While previous studies have employed 
MLP to examine sustainability transitions broadly (Geels, 2011; El Bilali, 2019),  
its application to SMEs has been limited, particularly in understanding how smaller  
firms manage interactions across micro (organizational), meso (industry), and macro 
(policy and societal) levels. This thesis demonstrates that SMEs CE transition is 
interconnected and complex, and necessitate multi-perspective view, rather than 
isolated view. Findings showed that CE practices are constrained by misalignments with 
meso-level industry regimes and macro-level policy environments. For example, 
fragmented supply chains or inconsistent regulatory frameworks can hinder SMEs’ ability 
to scale their circular innovations, highlighting the importance of multi-level 
coordination. This nuanced understanding extends the MLP by emphasizing that 
successful CE transitions require alignment across all three levels, addressing critiques 
that MLP often underrepresents the dynamic interplay between levels (Trevisan et al., 
2023; Malik et al., 2022). 

The integration of stakeholder theory further deepens the theoretical discourse by 
emphasizing the interactive and relational dimensions of CE transitions. Unlike larger 
corporations, SMEs operate within closer proximity to their stakeholders, including 
suppliers, customers, regulators, and local communities (Klein et al., 2021). This research 
highlights that stakeholder relationships are not isolated but are embedded within 
broader socio-technical systems. For instance, meso-level dynamics such as industry 
norms and collaborative networks significantly shape SMEs’ ability to align their 
stakeholder interactions with broader CE objectives. By demonstrating how internal 
organizational attributes – such as leadership commitment and CEO – mediate 
stakeholder pressures, this study enriches stakeholder theory by linking external 
pressures with internal processes. This perspective addresses a key limitation in 
stakeholder theory, which often overlooks systemic factors influencing stakeholder 
dynamics (Kirchherr et al., 2018; Boiral et al., 2020). 

A particularly novel contribution is the introduction of CEO as a mediating  
factor that bridges external stakeholder pressures with internal organizational  
strategies. This concept provides a more granular understanding of how SMEs internalize 
external demands for sustainability and translate them into actionable practices.  
For example, SMEs with strong CEO are better positioned to respond to customer 
demands for eco-friendly products or regulatory requirements for resource  
efficiency. These finding challenges traditional assumptions in stakeholder theory  
that external pressures alone drive organizational change (Govindan & Hasanagic,  
2018) and instead underscores the importance of internal cultural and strategic 
alignment. 
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Complexity theory adds another critical dimension by addressing the emergent, 
non-linear dynamics inherent in CE transitions. By applying complexity theory to SMEs’ 
CE transitions, this research highlights the importance of adaptability and iterative 
learning processes. For instance, SMEs must continuously experiment with circular 
practices and refine them based on feedback from market conditions, regulatory shifts, 
and stakeholder interactions. This dynamic perspective challenges linear models of 
organizational change and offers a more realistic portrayal of how SMEs navigate 
uncertainties during their transition to CE. 

The integration of these three theoretical perspectives – MLP, stakeholder theory, and 
complexity theory – results in a multi-theoretical lens that addresses several gaps in 
existing literature. First, it provides a systemic understanding of how micro-level 
innovations interact with meso- and macro-level structures to either enable or constrain 
CE adoption. Second, it emphasizes the relational aspects of CE transitions by analysing 
how SMEs engage with diverse stakeholders across value chains and ecosystems. Third, 
it captures the adaptive processes through which SMEs respond to evolving market 
demands, regulatory landscapes, and technological advancements. 

This integrated perspective also offers new insights into context-specific dynamics 
that shape SMEs’ CE transitions. For example, findings from Article 4 demonstrate how 
international exposure influences stakeholder relationships differently for international 
versus non-international micro-firms. While international firms leverage global networks 
to access knowledge and markets for circular products (Gallardo-Vázquez et al., 2024), 
non-international firms rely more heavily on local collaborations to overcome resource 
constraints. These differentiated pathways challenge one-size-fits-all approaches to CE 
adoption and underscore the need for context-sensitive theories that account for 
geographical and operational diversity. 

Furthermore, this research contributes to advancing temporal dimensions in CE 
transition studies by exploring how success factors evolve over time. Article 5’s findings 
reveal that while R&D capabilities are critical during initial implementation phases, their 
importance diminishes in sustaining phases as firms shift focus toward operational 
efficiency and stakeholder alignment. This temporal perspective aligns with complexity 
theory’s emphasis on iterative processes but has been underexplored in prior research 
on CE transitions (Frishammar & Parida, 2019). By highlighting these evolving priorities, 
this study provides a more dynamic understanding of how SMEs sustain their circular 
practices over time. 

In summary, this research makes several theoretical contributions by refining existing 
frameworks and offering new conceptual insights into SMEs’ transition to CE.  
The application of MLP extends its relevance to smaller firms by illustrating how they 
navigate multi-level interactions despite resource constraints. Stakeholder theory is 
enriched through its integration with systemic perspectives and its emphasis on 
mediating factors like CEO. Complexity theory adds depth by capturing the emergent 
dynamics and adaptive strategies critical for navigating uncertainties in CE transitions. 
Together, these contributions provide a robust theoretical foundation for understanding 
the multi-dimensional nature of SMEs’ transition to CE while addressing critical gaps in 
existing literature related to systemic interdependencies, relational dynamics, and 
temporal evolution. 
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5.2 Empirical Contribution 
A key empirical contribution lies in addressing the geographical and contextual diversity 
of CE adoption. Article 1’s focus on the Central and Eastern European context, 
particularly Estonia, enriches the empirical understanding of CE transitions in 
underrepresented regions. Existing literature has often concentrated on Western Europe 
or highly industrialized economies (Mazur-Wierzbicka, 2021), leaving a gap in 
understanding how SMEs in emerging or transition economies navigate CE adoption. 
This study reveals region-specific barriers such as limited knowledge and financial 
constraints, as well as cultural perceptions that CE is not relevant to certain industries. 
These findings highlight the importance of tailoring policy interventions to regional 
contexts, offering actionable insights for policymakers aiming to foster CE transitions in 
diverse economic environments. 

The application of the MLP framework in Article 2 provides another significant 
empirical contribution by systematically mapping the interconnected dynamics  
across micro-, meso-, and macro-levels. While prior studies often focus on isolated 
dimensions of CE adoption (e.g., Khan et al., 2022; Suchek et al., 2021), this research 
empirically demonstrates how organizational strategies at the micro level are influenced 
by meso-level industry dynamics and macro-level policy structures. For instance, 
regulatory incentives at the macro level can either enable or constrain SMEs’ ability to 
innovate within supply chains at the meso level. This empirical validation of MLP 
underscores its utility in capturing the systemic nature of CE transitions and provides 
concrete evidence for designing multi-level interventions that align policies with industry 
practices. 

Article 3 makes a notable empirical contribution by quantifying the mediating role of 
CEO in SMEs’ responses to stakeholder pressures. The findings challenge conventional 
assumptions that external pressures such as regulations or customer demands are the 
primary drivers of CE adoption (Govindan & Hasanagic, 2018). Instead, this study 
demonstrates that internal stakeholder pressures – such as leadership commitment and 
employee engagement – have a more direct influence on CE practices, with CEO acting 
as a critical mediating factor. This nuanced understanding offers empirical support for 
developing internal organizational capabilities as a prerequisite for effectively engaging 
with external stakeholders. By bridging external pressures with internal processes, this 
study provides a more comprehensive model of how SMEs operationalize CE principles. 

The comparative analysis conducted in Article 4 further enhances the empirical 
contributions by uncovering distinct causal pathways for CE adoption among 
international and non-international micro-manufacturing firms using fsQCA. This 
methodological approach allows for a nuanced understanding of how different 
combinations of factors – such as environmental awareness, stakeholder collaboration, 
and market exposure – lead to successful CE adoption. The findings reveal that 
international firms leverage global networks to access resources and knowledge, while 
non-international firms rely more heavily on local collaborations. This differentiation 
challenges the one-size-fits-all approach often assumed in SME-focused research 
(Jabbour et al., 2020) and highlights the importance of context-specific strategies for 
fostering CE transitions. 

Finally, Article 5 synthesizes these insights into an empirically grounded holistic 
framework that integrates success factors across micro-, meso-, and macro-levels. 
By emphasizing dynamic interactions between internal capabilities, industry collaboration, 
and policy environments, this framework provides a comprehensive model for 
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understanding successful CE transitions. The temporal dimension highlighted in this 
study – where factors such as R&D are critical during implementation but less so during 
sustaining phases – adds depth to existing literature by illustrating how priorities evolve 
over time. This finding addresses gaps noted by Kannan et al. (2022) regarding the need 
for longitudinal analyses of success factors in sustainability transitions. 

Collectively, these empirical contributions advance our understanding of SMEs’ 
transition to CE beyond theoretical propositions by providing concrete evidence of the 
complex interplay between various factors influencing CE adoption. The multi-method 
approach employed across these studies – ranging from qualitative case studies to 
quantitative analyses using fsQCA – enhances the robustness of these findings. 
For example, while qualitative insights from Article 1 illuminate region-specific barriers 
and enablers, quantitative data from Articles 3 and 4 offer generalizable patterns that 
inform broader strategies for supporting SMEs. 

Moreover, this research addresses critical gaps in existing literature by emphasizing 
systemic interdependencies and contextual variability. For instance, while much prior 
research has focused on technological innovation or policy influence in isolation 
(Kirchherr et al., 2018; Malik et al., 2022), this study demonstrates how these factors 
interact dynamically across levels to shape SMEs’ transition pathways. By situating SMEs 
within broader socio-technical systems while accounting for their unique constraints – 
such as limited resources and localized operations – this research provides actionable 
insights for both theory and practice. 

5.3 Practical Contribution 
From a practical standpoint, the findings have significant implications for policymakers, 
industry stakeholders, and practitioners aiming to support SMEs’ transition to CE.  

For SMEs, the thesis provides holistic insights and understanding for navigating the 
complexities of CE adoption. A key finding is the importance of fostering a strong CEO as 
a foundational element for successful transitions. This internal alignment enables SMEs 
to interpret stakeholder pressures – such as regulatory demands or customer expectations 
– not as threats but as opportunities for innovation and competitive differentiation.
The emphasis on managerial commitment and environmental awareness underscores
the critical role of leadership in embedding CE principles into organizational culture.
Leaders who prioritize sustainability can drive resource allocation toward circular
initiatives, cultivate employee engagement, and foster innovation in business models
(Chen et al., 2022; Gallardo-Vázquez et al., 2024). Practical recommendations include
investing in employee training programs to build technical expertise and integrating CE
principles into operational processes, such as eco-design and reverse logistics (Kayikci
et al., 2022). These strategies equip SMEs to overcome resource constraints while
positioning themselves as leaders in sustainable innovation.

The comparative analysis of international and non-international micro-firms offers 
additional practical insights for SMEs considering global expansion. The findings reveal 
that internationalization exposes firms to diverse regulatory environments and global 
sustainability trends, which can accelerate the development of advanced CE practices. 
However, it also introduces complexities such as heightened stakeholder pressures and 
internal barriers. For example, international firms often benefit from access to global 
knowledge networks and markets for circular products but must navigate more stringent 
regulatory requirements (Gallardo-Vázquez et al., 2024). Non-international firms, on the 
other hand, rely more heavily on local collaborations to overcome resource limitations. 
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These insights enable SMEs to make informed decisions about their growth strategies by 
preparing for both the challenges and opportunities associated with international 
operations. 

A key contribution of this research is its focus on why certain industries are more 
amenable to CE practices. For example, sectors such as metals demonstrate higher levels 
of innovation due to factors like supply chain integration and regulatory incentives, 
whereas industries like chemicals or electronics face greater challenges due to 
fragmented supply chains or complex product designs. These insights suggest that 
targeted policy interventions should consider industry-specific dynamics. Policymakers 
could develop sector-specific CE roadmaps that align efforts across industries while 
providing tailored support mechanisms, such as subsidies for recycling infrastructure in 
manufacturing or incentives for industrial symbiosis in textiles. By addressing sectoral 
nuances, these interventions can enhance the scalability and effectiveness of CE 
adoption. 

For large companies, this research offers significant implications by demonstrating 
how lessons from SMEs’ agility and innovative approaches can inform their own CE 
strategies. Large firms often face bureaucratic inertia that slows down sustainability 
transitions; however, they can draw inspiration from SMEs’ ability to rapidly adapt to 
stakeholder pressures and implement circular innovations at smaller scales. Additionally, 
large companies can benefit from collaborating with SMEs within circular ecosystems by 
leveraging their flexibility and localized knowledge. Partnerships with SMEs can enable 
large firms to test pilot projects, co-develop circular products, or establish industrial 
symbiosis networks that reduce waste and optimize resource use across supply chains. 

For industry networks, this research underscores the pivotal role of collaboration in 
facilitating CE transitions. Industry associations and networks are identified as critical 
enablers that can act as knowledge hubs by disseminating best practices, fostering 
cross-sector partnerships, and pooling resources for shared infrastructure like recycling 
facilities or remanufacturing systems (Susanty et al., 2020; Centobelli et al., 2021). 
The findings emphasize the importance of developing sector-specific CE roadmaps that 
align efforts across industries while providing clear guidelines for SMEs. For instance, 
action plans tailored to specific sectors – such as manufacturing or textiles – can help 
firms identify opportunities for industrial symbiosis, where waste from one company 
becomes a resource for another (Hull et al., 2021). Industry networks can also facilitate 
local and regional circular ecosystems by connecting firms with complementary 
resource needs or waste outputs. These ecosystems create opportunities for SMEs to 
participate in closed-loop systems without requiring substantial individual investment in 
infrastructure. 

The research also highlights the value of cross-sector collaborations involving 
academia, non-profits, and government agencies. Such partnerships provide SMEs 
with access to specialized knowledge, funding opportunities, and new markets for 
circular products (Holzer et al., 2021). Additionally, digital platforms are identified as 
transformative tools that enable resource sharing and foster new business models 
within circular value chains (Neri et al., 2023). Industry networks can play a crucial role 
in scaling these innovations by creating digital ecosystems that connect waste generators 
with potential users or facilitate secondary material markets. 

For policymakers, this thesis offers evidence-based recommendations to design 
effective support mechanisms that address the unique challenges faced by SMEs. 
Financial incentives such as tax benefits, grants, subsidies, or green bonds are highlighted 
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as critical tools for overcoming initial cost barriers associated with transitioning to CBMs 
(Austin & Rahman, 2022). However, financial support must be complemented by 
investments in infrastructure development – including recycling facilities, reverse 
logistics networks, and digital platforms – to create enabling conditions for CE adoption 
(Zhu et al., 2022). Policymakers are encouraged to adopt a MLP to understand the 
systemic nature of CE transitions. This approach highlights the need for coordinated 
policies that align micro-level firm initiatives with meso-level industry dynamics and 
macro-level regulatory frameworks (Trevisan et al., 2023). 

The findings emphasize policy coherence and long-term stability as critical factors in 
creating an enabling environment for CE adoption. Fragmented or inconsistent 
regulations can deter investment in circular practices by increasing uncertainty for 
businesses. Policymakers are therefore urged to align environmental policies with 
industrial and innovation strategies to send consistent signals to firms (Kirchherr et al., 
2018). Public procurement policies that incorporate CE criteria into tenders can also 
create market demand for circular products while providing SMEs with incentives to 
innovate (Rodriguez-Espindola et al., 2022). 

Education and training policies are another area where policymakers can make a 
significant impact. Integrating CE principles into educational curricula at all levels – from 
vocational training programs to professional development initiatives – can build a 
workforce equipped to implement circular practices in SMEs (Maher et al., 2023). 
Additionally, intermediary organizations such as business support agencies or CE hubs 
can act as bridges between policymakers and SMEs by providing technical assistance, 
facilitating knowledge transfer, and supporting capacity-building initiatives (Hull et al., 
2021). 

Finally, this research underscores the importance of fostering local circular ecosystems 
through policy interventions that encourage industrial symbiosis and regional 
collaboration. By supporting initiatives that connect firms within geographic clusters – 
such as shared recycling facilities or collaborative logistics systems – policymakers can 
reduce transaction costs while enhancing resource efficiency across value chains (Hull 
et al., 2021). 

5.4 Limitations 
Despite its contributions, this thesis has several limitations that should be acknowledged, 
providing opportunities for future research to address these gaps. First, the geographical 
focus on the Baltic Sea region, specifically Estonia and Sweden, while offering valuable 
comparative insights, limits the generalizability of the findings to regions with 
significantly different socio-economic, cultural, and policy contexts. For instance, the 
dynamics of CE adoption in developing countries or regions with weaker institutional 
frameworks, less developed infrastructure, or different cultural attitudes toward 
sustainability may differ significantly (Mazur-Wierzbicka, 2021). Future research could 
expand the geographical scope to include diverse regions such as emerging economies 
or global South contexts to capture a broader range of CE transition dynamics. This would 
provide a more comprehensive understanding of how factors like institutional voids or 
informal economies influence CE adoption. 

Second, while the exclusive focus on SMEs is intentional due to their critical economic 
role and unique resource constraints, it inherently excludes large enterprises and other 
organizational forms that face distinct challenges and opportunities in CE adoption. 
Furthermore, except for one study (Article 4), this thesis aggregates micro, small, and 
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medium-sized enterprises into a single category. This aggregation potentially obscures 
important variations in CE adoption strategies, barriers, and opportunities across these 
sub-categories. For example, micro-enterprises may lack even basic resources to initiate 
CE practices, whereas medium-sized firms might have greater capacity for innovation 
but face more complex stakeholder pressures (Jabbour et al., 2020). Future studies 
should disaggregate SMEs into their respective categories to provide a more nuanced 
understanding of how firm size influences CE transitions. Additionally, comparative 
studies between SMEs and large enterprises could further illuminate how organizational 
scale impacts the ability to adopt circular practices. 

Third, the reliance on mixed methods introduces methodological limitations that 
warrant consideration. While the combination of qualitative and quantitative approaches 
provides a rich dataset for exploring CE adoption, the use of self-reported data from 
surveys and interviews may be subject to respondent bias. For example, participants may 
overstate their commitment to sustainability or underreport challenges due to social 
desirability bias (Podsakoff et al., 2003). Moreover, perceptions of CE practices may not 
always align with actual implementation. To address this limitation, future research could 
incorporate observational methods or longitudinal case studies to validate self-reported 
data and capture real-world practices more accurately. Additionally, the cross-sectional 
nature of some data collection methods limits the ability to fully understand the dynamic 
and evolving nature of CE transitions over time. Longitudinal studies would be 
particularly valuable in examining how SMEs adapt their strategies in response to 
changing market conditions, regulatory environments, or technological advancements. 

Forth, Paper 3 lies in the treatment of Circular Economy Orientation (CEO) as a 
mediator rather than a moderator. This discrepancy highlights an opportunity for future 
research to further refine and develop the CEO construct, exploring its dual potential as 
both a mediating and moderating factor in the relationship between stakeholder 
pressures and CE adoption. Additionally, the argument that stakeholder pressures lead 
to CEO implicitly assumes a temporal effect, as organizational-level change typically 
unfolds over time. However, the cross-sectional nature of the current study limits its 
ability to capture these dynamic processes.  

Fifth, while this thesis integrates multiple theoretical perspectives – namely the MLP, 
stakeholder theory, and complexity theory – to provide a comprehensive analytical 
framework for understanding SMEs’ CE transitions, this approach introduces challenges 
related to theoretical coherence and parsimony. The complexity of integrating these 
frameworks may make it difficult to isolate specific effects of individual factors or 
delineate clear boundaries between theoretical constructs. For instance, distinguishing 
between meso-level industry dynamics in MLP and relational dimensions in stakeholder 
theory can be conceptually challenging (Geels & Schot, 2007; Kirchherr et al., 2018). 
Future research could refine these theoretical integrations by developing hybrid 
models that explicitly map interactions between systemic structures and stakeholder 
relationships while maintaining conceptual clarity. 

Sixth, although the study emphasizes success factors across micro-, meso-, and 
macro-levels using a holistic lens, it may not fully capture real-time interdependencies or 
emergent complexities inherent in CE transitions. The non-linear nature of CE processes 
means that feedback loops or cascading effects between levels may have been 
overlooked or oversimplified in this analysis (Cilliers, 1998). For example, small-scale 
innovations at the micro-level could trigger significant changes at meso- or macro-levels 
over time – a phenomenon that requires deeper exploration through adaptive systems 
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modelling or simulation techniques (Manson, 2001). Future research could employ such 
methods to better understand these emergent dynamics and identify leverage points for 
accelerating systemic change. 

Seventh, the temporal scope of this research presents another limitation. Given the 
rapidly evolving nature of CE practices, policies, and technologies – such as advances in 
digital platforms for resource sharing or emerging regulatory frameworks – some findings 
may become less relevant over time (Zhu et al., 2022). The study’s insights are inherently 
tied to the specific period during which data was collected and may not fully account for 
future developments in sustainability transitions. Longitudinal research designs or 
scenario-based analyses could help address this limitation by exploring how SMEs’ CE 
strategies evolve under different future conditions. 

Lastly, while this thesis provides practical recommendations for SMEs and policymakers 
based on its findings, translating these insights into actionable strategies remains 
challenging due to the complexity of CE transitions and the diversity of SME contexts. 
One-size-fits-all solutions are unlikely to be effective given variations in firm size, industry 
sector, geographic location, and regulatory environments (Trevisan et al., 2023). 
For instance, while financial incentives like subsidies or tax breaks are universally 
recommended as enablers for overcoming cost barriers (Austin & Rahman, 2022), 
their design must account for regional differences in policy implementation capacity and 
SME access to funding mechanisms. Future research could focus on co-developing 
tailored interventions with SMEs through participatory action research approaches that 
consider their specific needs and constraints. 

5.5 Future Research Directions 
Building on the limitations identified in this research, several promising directions for 
future inquiry emerge, offering opportunities to deepen and broaden the understanding 
of SMEs’ transition to CE practices. These directions address gaps in geographical scope, 
organizational focus, methodological approaches, theoretical integration, sector-specific 
insights, and technological applications. 

First, expanding the geographical scope of future research is crucial to enhance the 
applicability of findings across diverse socio-economic and cultural contexts. While this 
study focused on the Baltic Sea Region, particularly Estonia and Sweden, future research 
should investigate how CE success factors identified in developed economies might need 
to be adapted for SMEs in countries with less developed sustainability policies or 
different cultural attitudes towards environmental issues. For instance, systemic 
challenges such as inadequate institutional frameworks, limited access to technology, 
and informal economies prevalent in developing regions could significantly influence CE 
adoption strategies. Comparative studies across regions would provide valuable insights 
into how local contexts shape barriers, enablers, and outcomes of CE transitions. 

Second, future research could explore the role of Circular Economy Orientation as a 
mediating factor in greater depth. This study highlighted CEO’s ability to enhance 
organizational responsiveness to stakeholder pressures; however, longitudinal research 
is needed to understand how CEO develops over time and interacts with internal and 
external drivers. For example, how does CEO evolve as SMEs overcome initial barriers 
like financial constraints or knowledge gaps? Additionally, future studies could examine 
whether CEO moderates the relationship between stakeholder pressures and CE 
adoption differently across industries or organizational sizes. 



71 

Third, future research could broaden the organizational focus to include larger 
enterprises, non-profit organizations, social enterprises, and public sector entities. 
Comparative analyses between SMEs and larger corporations could illuminate how 
organizational scale and resource availability impact CE adoption strategies. For example, 
large firms may have greater capacity for innovation but face bureaucratic inertia, 
whereas SMEs may excel in agility but struggle with resource constraints. Additionally, 
examining CE transitions in non-profit or public sector organizations could provide a 
holistic understanding of sustainability transitions across various organizational forms. 
Such studies would help identify cross-sectoral synergies and collaborative opportunities 
for advancing CE practices. 

Fourth, there is an opportunity to extend the focus beyond CE to investigate 
alternative sustainability frameworks such as regenerative business models. Unlike CE’s 
emphasis on closing material loops, regenerative models aim to create net-positive 
environmental and social impacts by restoring natural systems and enhancing 
biodiversity. Future research could examine how SMEs can integrate regenerative 
practices into their operations, such as adopting agroecological methods in agriculture 
or designing products that actively regenerate ecosystems. This shift would provide a 
broader perspective on sustainability transitions by addressing critiques of CE’s 
limitations in achieving full circularity.  

Fifth, sector-specific studies are essential to uncover why certain industries are more 
amenable to CE practices than others. For instance, this research found that sectors like 
metals demonstrated higher levels of innovation compared to chemicals or electronics. 
Future work could analyse how industry-specific factors such as supply chain complexity, 
regulatory requirements, or market demand influence CE adoption pathways. In-depth 
case studies of successful implementations could identify best practices for overcoming 
barriers like entrenched linear business models or fragmented supply chains. 

Sixth, longitudinal studies tracking SMEs’ CE adoption over extended periods would 
address the limitations of cross-sectional data by capturing the dynamic nature of 
sustainability transitions. Such research could explore how policy interventions or 
industry collaborations influence SMEs’ ability to sustain circular practices over time. 
For example, tracking firms’ progress could reveal how the importance of R&D 
capabilities shifts during different phases of CE implementation or how firms adapt their 
strategies in response to evolving regulatory landscapes. 

Seventh, further refinement of theoretical frameworks is needed to capture the 
nuanced interactions between systemic structures (as analysed through MLP), stakeholder 
dynamics (Stakeholder Theory), and adaptive processes (Complexity Theory). Scholars 
could develop more precise constructs to measure these interactions while integrating 
complementary perspectives such as Institutional Theory or Resource-Based View. 
These additions would address gaps related to power dynamics and resource 
management in CE transitions while providing a more comprehensive understanding of 
multi-level influences. 

Eights, future research should explore the transformative role of emerging 
technologies – such as artificial intelligence, blockchain, and IoT – in facilitating SMEs’ 
transition to CE. These technologies have shown potential to enhance resource tracking, 
enable closed-loop supply chains, and support new circular business models like 
product-as-a-service. However, empirical studies are needed to investigate how SMEs 
can overcome barriers such as high implementation costs or limited technical expertise 
to adopt these technologies effectively. Research could also examine how digital 
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platforms facilitate collaboration among stakeholders by creating ecosystems for 
resource sharing or secondary material markets. 

Lastly, exploring policy innovations that support SMEs’ transition to CE represents a 
critical avenue for future research. While this study highlights financial incentives and 
regulatory frameworks as key enablers, further work is needed to design policies that 
address SMEs’ unique challenges comprehensively. For instance, policies that integrate 
education and training programs with financial support mechanisms could 
simultaneously build capacity and reduce cost barriers for SMEs adopting circular 
practices. Additionally, comparative analyses of policy effectiveness across regions or 
sectors could identify best practices for fostering systemic change. 
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Abstract 

Navigating Complexity: Exploring the Dynamics of SMEs’ 
Transition towards Circular Economy 
The global economy faces critical challenges from environmental degradation, resource 
scarcity, and economic instability, necessitating a transition from the unsustainable  
linear “take-make-dispose” model to a Circular Economy (CE). CE represents a regenerative 
framework that decouples economic growth from resource consumption and 
environmental harm by emphasizing closed-loop systems, resource efficiency, 
and waste reduction. This doctoral research focuses on the multi-faceted transition of 
small and medium-sized enterprises (SMEs) to CE, addressing systemic challenges and 
opportunities across micro (organizational), meso (industry), and macro (policy) levels. 
SMEs are pivotal in this transition due to their economic significance and potential to 
drive sustainable practices. They exhibit both strengths and challenges in their transition 
to CE: their agility, innovation capacity, and close community ties enable rapid adoption 
of circular practices, yet they are constrained by financial limitations, knowledge gaps, 
cultural resistance, and fragmented supply chains. 

The study adopts a holistic perspective by combining the Multi-Level Perspective 
(MLP), stakeholder theory, and complexity theory to analyse the systemic, relational, and 
adaptive dimensions of SMEs’ CE adoption. Through an explanatory sequential design, 
the research integrates qualitative and quantitative methods across four phases: 
initial exploration, quantitative analysis, qualitative analysis, and integration. Empirical 
evidence from Estonia and Sweden highlights sector-specific barriers, adoption 
pathways, and success factors for CE transitions.  

The research focuses on three interconnected areas critical to understanding the 
interconnected and complex transition of SMEs to CE. First, it examines the factors and 
actors influencing CE adoption, spanning organizational practices, industry networks, 
and broader policy and market frameworks. This analysis highlights how internal 
resource constraints, external regulatory pressures, and systemic enablers collectively 
shape SMEs’ ability to implement CE principles. Second, the study explores 
organizational dynamics and stakeholder interactions that influence CE pathways. 
It emphasizes the interplay between internal capabilities and employee engagement, 
and external pressures from customers, suppliers, and regulators. Collaborative 
networks emerge as pivotal in facilitating knowledge sharing and resource pooling, as 
well as CE orientation, enabling SMEs to overcome barriers to CE adoption. Finally,  
the research identifies essential components for sustaining CE practices over time, 
including financial incentives, technical expertise, managerial commitment, and 
supportive policy environments. 

By integrating theoretical perspectives, the thesis provides a holistic understanding of 
the systemic challenges and opportunities in SMEs’ CE adoption. It offers actionable 
insights for SMEs to enhance their CE orientation while guiding policymakers in designing 
targeted interventions that address barriers like funding shortages and technical 
deficiencies. The findings underscore the importance of collaborative approaches across 
micro-, meso-, and macro-levels to ensure long-term success in transitioning SMEs 
toward a more CE models. 
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Lühikokkuvõte 

Komplekssuse juhtimine: VKEde ülemineku dünaamika 
ringmajandusele 
Globaalne majandus seisab silmitsi kriitiliste väljakutsetega, nagu keskkonna 
halvenemine, ressursside nappus ja majanduslik ebastabiilsus, mis nõuavad üleminekut 
jätkusuutmatult lineaarselt “võta-tooda-viska ära” mudelilt ringmajandusele (CE). 
CE kujutab endast taastuvat raamistikku, mis lahutab majanduskasvu ressursitarbimisest 
ja keskkonnakahjudest, rõhutades suletud ahelaga süsteeme, ressursside tõhusust ja 
jäätmete vähendamist. Käesolev doktoritöö keskendub väikeste ja keskmise suurusega 
ettevõtete (VKEde) mitmetahulisele üleminekule CE-le, käsitledes süsteemseid 
väljakutseid ja võimalusi mikro- (organisatsiooniline), meso- (tööstuslik) ja makro- 
(poliitiline) tasandil. VKEd on selles üleminekus võtmetähtsusega oma majandusliku 
olulisuse ja jätkusuutlike tavade edendamise potentsiaali tõttu. Nad näitavad nii tugevusi 
kui ka väljakutseid: nende paindlikkus, uuendusvõime ja tihedad sidemed kogukonnaga 
võimaldavad neil kiiresti rakendada ringmajanduse praktikaid, kuid neid piiravad 
rahalised kitsaskohad, teadmiste puudujäägid, kultuuriline vastupanu ja killustatud 
tarneahelad. 

Uuring võtab tervikliku lähenemisviisi, kombineerides mitmetasandilise perspektiivi 
(MLP), sidusrühmade teooria ja keerukuse teooria, et analüüsida VKEde CE-le ülemineku 
süsteemseid, suhtelisi ja kohanemisvõimelisi mõõtmeid. Selgitava järjestikuse disaini 
kaudu integreeritakse uurimuses kvalitatiivsed ja kvantitatiivsed meetodid neljas etapis: 
esialgne uurimine, kvantitatiivne analüüs, kvalitatiivne analüüs ja süntees. Eesti ja Rootsi 
empiirilised andmed toovad esile sektorispetsiifilised takistused, rakendusteed ja 
edutegurid CE-le üleminekul. 

Uuring keskendub kolmele omavahel seotud valdkonnale, mis on olulised VKEde 
keeruka ülemineku mõistmiseks CE-le. Esiteks uuritakse tegureid ja osalejaid, 
kes mõjutavad CE vastuvõtmist organisatsiooniliste praktikate, tööstusvõrgustike  
ning poliitika- ja tururaamistike tasandil. Teiseks analüüsitakse organisatsioonilist 
dünaamikat ja sidusrühmadevahelisi suhteid, mis kujundavad CE-le ülemineku teid. 
Koostöövõrgustikud osutuvad oluliseks teadmiste jagamise ja ressursside ühendamise 
hõlbustamisel ning CE suunitluse edendamisel. Lõpuks tuvastatakse olulised 
komponendid CE praktikate pikaajaliseks säilitamiseks, sealhulgas rahalised stiimulid, 
tehniline asjatundlikkus, juhtkonna pühendumus ja toetav poliitikakeskkond. 

Integreerides teoreetilisi perspektiive, pakub väitekiri terviklikku arusaama VKEde CE-le 
ülemineku süsteemsetest väljakutsetest ja võimalustest. See pakub praktilisi soovitusi 
VKEdele nende CE suunitluse tugevdamiseks ning juhiseid poliitikakujundajatele 
sihipäraste sekkumiste kavandamiseks. Tulemused rõhutavad koostöö tähtsust mikro-, 
meso- ja makrotasandil VKEde edukaks üleminekuks jätkusuutlikumale majandusmudelile. 
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Appendix 1 

Publication I 
Ahmadov, T. (2023). Innovation for circular economy: Overview of Estonian enterprises’ 
transition journey. In Kaya, M. V. (Eds.). Social and Economic Studies within the 
Framework of Emerging Global Developments. Vol. 3, pp. 103–116. Peter Lang. 
https://doi.org/10.3726/b20968 

Note: The editor has authorized the inclusion of the published article as an appendix in 
my doctoral thesis. 

https://doi.org/10.3726/b20968
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Appendix 2 

Publication II 
Ahmadov, T., Durst, S., Gerstlberger, W., & Kraut, E. (2023). SMEs on the way to a circular 
economy: insights from a multi-perspective review. Management Review Quarterly. 
Ahead of Print. https://doi.org/10.1007/s11301-023-00380-2  

Note: As the publication is open access, no additional permission is required to share the 
work publicly. The article’s open access status inherently grants the right for unrestricted 
distribution and reuse, provided proper attribution is given to the source. 
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4567�89�:;<�=>?�:8�>�@AB@CD>B�<@898E?F�A97AG;:7�HB8E�>�ECD:AIJ<B7J<@:AK<�B<KA<=LMNOMP�QRSMTUVW��X�YZ[MPP\�]ZN[̂W_̀�X�aUObcMPc�d\N[̂Oe\Nc\NW�X�fOg[Me\̂R�hNMẐW��i����(&�.+�j�!"�0,0.�'�kii�$��(&�0l�mi�)n� �0,0.�o�p#��k��#) q%r�0,0.stuvwxyvz{|�}~����}����}������~����~�|������������{�����~�|~|�����|��~|����}}|�}�������������}����}�����~|���|���������|���~���|�}����������������{���|��|����{��|���~�|�|�}|~�~��|���������������|~��{��|����|��}|����������}��������~��}��|��������������|��������|��|�}|~�~��|������������|������|��{���|��|����|�}������}|��~|���~�|������|��|~}��|�����|~�}�������}{|����}���|�|���|~��|�}��|����������|��|�}������~������}������|��������}~����}����}������������}�������|~�����}�~���}�}{|����~����|�����������~���|�|���� ��|�|~����~~|�}�~|�|�~�{���}|�������|����������|��|�|�����|�|����}�}����������~|{|����|����|~�}����������}{|��{|���|����}{~���{����}|��}���~|�|�~�{��z�����~|���}{����||���}{����}����������}�������}|��}�����}|~�}�~|�~|��|�����¡��������}{|������~��|��~��}��������|�|���}����~|�|�~�{��������¢�}~����}����}��������z{|��}���������}����|�}�������~�����|������������~���|�|�����}�~�����}�~��������|�{���������£�|������}{|�}~����}�����~��|����z{|���¡����}~�¤�}|��}������|�������|~�}�������¤���|�|�������������|�}�������|��}{�}�|������}|��}{|�������������}{|���~����~�}~����}�����~��|�����}{���������¥���}����������}��~����|���~��}�����~|�����|���}�����}�������~}���������������}����}{|�}~����}��������|���������z{|������}�������}{|������~��|��~��|����|~�����������������|~��������}~���������}����������������|~��}�������}{|�~�~��|��|¦|�}��|�������~������}{|����}~����}������{��|�}{|��}�����������|��|���|~}��������}�}�������}���|�����|��|����~���}�~|�~|�|�~�{�����|�{���|�|�}��������~��}��|����������§<?=8B̈7������������|��������|��|�}|~�~��|��©���~����~�|�������©����}���|�|���|~��|�}��|�©�z~����}����©����}|��}�����}|~�}�~|�~|��|�ª6«�¬D>77A­@>:A89��®̄�©�°±²�³�z�~����¥{������� }�~�����{�����́ }��}|�{�||®� ��{�������µ����|�������¶��|~����|��z�����������|~��}�����z|�{��������z����������}����·� |̧��~}�|�}����µ����|���¥������}~�}�����¡|��¹���������|~��}���¡|��¹������º�|����



� ��������	
�����
�

���

������������������������ !��"#�$���!%�!&'(���!" "�)�*+,-�(.�( �('$�� ($%/��$"�$���'% �(���!"0 "�%!��"1�'��(.��(� ���1�.%� %2!( $�($$� $%" �(.�(���( .�$"�(11��..��!" "�%!3�� /%�" �� $('3�( 1�."!%('�!�(''� ��.�*+(� "��$�('4�56578�9 (:'���$�('4�5655-4�����+,�!" !�;$���/"'/�.�(�"& 1�$���%1�(�"#�1�!"&;'% ���!" "�%!���"<$��#�"����."&�!���=$�(!$%" �( 1�� /%�" �� $('�1�.$�&!$%" �*>�( ?"��$�('4�565@-4�A"/�� 0�� $.3�!"�;( %�.3�( 1�% B&� $%('�2�&��.�#�"��/(�%"&.�.�!$"�.�(���% !��(.% �')���!"� %?% ��$���%�;"�$( !��"#�$�( .%$%" % ��$"�(�+,�$"�!"�:($���."&�!��.!(�!%$)�*C(�����$�('4�5657-�( 1��%$%�($��� /%�" �� $('�%�;(!$.�*D!��"�1����$�('4�56@E8�F( ���$�('4�5657-4���%.�&��� !)�.$��.3�(�" ��"$����$�% �.3�#�"��$���;��..&����=��$�1�" �$����'":('��!" "�)�:)�$���!" $% &"&.�!" .&�;$%" �"#�2 %$����."&�!�.�*G: 0C"�(���1��$�('4�565@-4�H"<�/��3�1�.;%$����"<% ��($$� $%" �( 1��I"�$.3�$����'":('��!" "�)J.�!%�!&'(�%$)����(% .�'"<3�<%$��" ')�K4LM�:�% ��!%�!&'(�3�( 1���."&�!����!)!'% ���($�.�(����� ��('')�% .&N!%� $�*+%�!'��,!" "�)�56568��( ��$�('4�5655-4O�%'��'(����� $��;�%.�.�( 1�;"'%!)�(P��.��(/��.$(�$�1�(1";$% ��+,�;�(!$%!�.�*A(�!�.0Q)��:���$�('4�56@E8�A�%.�''% %��$�('4�56@L-3�.�(''�( 1���1%&�0.%?�1�� $��0;�%.�.�*DC,.-3�1�2 �1�:)�$���,&�";�( �R %" �(.�:&.% �..�.�$�($���;'")�&;�$"�5S6�;�";'��<%$��( �(  &('�$&� "/���"#�&;�$"�,RT�S6��%''%" �*,+�5656-3�#(!��1%.0$% !$�!�(''� ��.�1&��$"�$��%��'%�%$�1���."&�!�.�( 1��=;��$%.��*U�)��$�('4�56@E8�C&�(��$�('4�5656-4�Q'$�"&���DC,.�;'()�(�/%$('��"'��% �$����'":('��!" "�)3�!" $�%:&$0% ��$"��!" "�%!���"<$�3���;'")�� $3�( 1�%  "/($%" 3�$��%��!(;(!%$)�$"�(1";$�+,�;�(!$%!�.�%.�"#$� �!" .$�(% �1�!"�;(��1�$"�'(������ $��;�%.�.�*T"$(���$�('4�56@E-4�Q�(% .$�$���:(!P��"& 1�"#�$��%��%�;"�$( !�3�$���(!$%/��% /"'/��� $�( 1�.&;;"�$�"#�DC,.�% �$���$�( .%$%" �$"�(�+,�%.� "$�" ')�!�%$%!('�:&$�('."��..� $%('�#"��(!�%�/% ��<%1�.;��(1�.&.$(% (:'��!�( ���*D�%$���$�('4�5655-4�O�%'���=%.$% ��'%$��($&����(.�.��1�'%��$�" �/(�%"&.�(.;�!$.�"#�DC,.J�$�( .%$%" �$"�(�+,3�.&!��(.��( (���� $�*9�( ��$�('4�5657-3�.$�($��%�.�*F(?1( %��$�('4�565@-3�.&;;')�!�(% .�*C(��"&�A" 0:(1%��$�('4�565@-3�%  "/($%" �*D&!��P��$�('4�565@-3��"/�� �� $�;"'%!%�.�*C�($����$�('4�565@-�( 1�"$���.3�% �$�%.�/�% 3�$�����%.�(�'(!P�"#�.$&1%�.�" �DC,.�$�( .%$%" �$"�+,�$�($�!" .%1���(�:�"(1��3��&'$%0'�/�'�;��.;�!$%/�4�G$�%.�!�&!%('�$"���!"� %?��$���.%� %2!( !��"#�%�;'��� $% ��+,�($�/(�%"&.�'�/�'.3�(.�(!P "<'�1��1�:)��&'0$%;'��.!�"'(�.4������%!�"0'�/�'�% /"'/�.�#(!$"�.�($�$���2���'�/�'�*A�%.�''% %��$�('4�56@L-4�������."0'�/�'�;��$(% .�$"�$�����"��(;�%!('�;�"=%�%$)�"#�.&;;')�!�(% �;(�$0 ��.�( 1��(�P�$0��'($�1�(.;�!$.3�.&!��(.�!&.$"����(!!�;$( !��*U�'�(1%''"��$�('4�565@8�A�%.�''% %��$�('4�56@L-�<�%'��$����(!�"0'�/�'�� !"�;(..�.�;"'%!)�.$�&!$&��.�*9%�!�������$�('4�56@V-4H"<�/��3�!&��� $���.�(�!��"#$� �#"!&.�.�" �W&.$�" ��'�/�'3�1%.���(�1% ��$���#(!$�$�($�DC,.�$�( .%$%" % ��$"�+,���X&%���!" .%1��% ���&'$%;'��;��.;�!$%/�.4��"�$�( 0.%$%" �$"<(�1.�+,3�" ���&.$�$(P��% $"�(!!"& $�/(�%"&.�'�/�'.�( 1�"/��!"���":.$(0!'�.�!"''�!$%/�')4�U�.;%$��$���<�('$��"#�($$� $%" �;(%1�$"�$���$";%!3�(�!"�;���� .%/��& 1��.$( 1% ��"#�$���;�� "�� " �%.��..� $%('3���X&%�% ��.).$��($%!���.�(�!��$�($�'""P.�% ��"���1�$(%'�($�$���% $��1�;� 1� !��( 1�% $��(!$%" .�"#�:&.% �..�.�<%$��"$����.$(P��"'1��.3�.;�!%2!('')�#"��DC,.�*U?�� �%?��$�('4�56578����/%.( ��$�('4�5657-3�



���

������	�
���
���
����������������	������	����
������������������� !��"#�$%��#$$�%���&� $���' ��'(�&)$�*+,�-���$� #�#$$�&.��'�% /��0��"#�1%���2�#3#��/#&$/#���3#�'��45+$��&� $���' ��'(�&)$�*+6�� �&#�$#��"#�0 '(�#)!#�'���"#�)��2�#&# ���#3#�$��"����&#�1�$$� !�� ��"#�/&#3�'%$����#&��%&#,7'��))&#$$��"�$�!�/6��"�$�$�%).��)'/�$��"#�5%���28#3#��9#&$/#���3#�:589;��&�1#2('&0��$����"#'&#�������# $,�7"�$��&�1#('&0�#</��� $�$'������&� $�'&1���' $��"���#��='&��#�='�"��"#�='��'12%/�� )��'/2)'( �). �1��$�� )��"#�1%���2�#3#�� ��%&#�'���"� !#�:+��>������?@ABC�D##�$�?@@?6�?@?@C�E��&�3#�#����,�?@AF;6�'G#&� !���"'��$����3�#(�'���"#��'1/�#<�&#����' $"�/$�� )�� �#&����' $��1' !�����'&$6����'&$6�� )�1#�"2� �$1$��"���� H%# �#�45+$I��&� $���' ��'���*+�:7&#3�$� �#����,�?@?J;,�>.�$"���� !��"#�&#$#�&�"��'�%$��&'1�$� !�#2�#3#���$/#��$��'��"#�5896��"�$�$�%).���1$��'��)# ���.�� )�#<�1� #�1��&'26�1#$'26�� )�1��&'2�#3#������'&$6����'&$6�� )�1#�"� �$1$��"���$"�/#��"#��&� $���' ��'���*+�(��"� �45+$,�7"#��//������' �'��589��� �/&'3�)#���$.$�#1������//&'��"��'�#<�1� � !�� �&����#�� )�#<�# $�3#��&� $���' $�$%�"��$�$%$��� 2�=����.�:K%"��#����,�?@?JC�41��"�#����,�?@A@;6�� )��� �=#��//��#)��'&��&� $���' ��'�*+,�7"#&#�'&#6�589�$#&3#$��$���3��%�=�#��"#'&#�������# $��'&�� ��.$� !��"#�). �1��$�'���"#��&� $���' �/&'�#$$,7"#�/&�1�&.�'=L#���3#�'���"�$�/�/#&��$��'��' )%�����$.$�#1��������#&��%&#�&#3�#(�:48M;�%$� !��"#�589��//&'��"��$��"#��"#'&#�������# $��'�)#�#&1� #�� )�� ��.$#�#<�$�� !�&#$#�&�"�' �45+$I��&� $���' ��'�*+,�7"#�!%�)� !�&#$#�&�"�N%#$��' ��'&��"�$�$�%).��$O�P'(�)'#$��"#�#<�$�� !����#&��%&#�� ��.$#�� )��))&#$$��"#�����'&$6����'&$6�� )�1#�"� �$1$��"���� H%# �#��"#��&� $���' �/&'�#$$��'(�&)�*+�� �45+$6��$�3�#(#)��"&'%!"��"#��# $�'���"#�5%���28#3#��9#&$/#���3#Q>.�#<�1� � !��"#�����'&$6����'&$�� )�1#�"� �$1$�� 2)#/�"6��"�$�&#3�#(���1$��'��' �&�=%�#��'�='�"����)#1���% )#&$�� )� !�� )�/&���������1/�#1# ����' ,�7"#����2)#1����' �&�=%��' ���#$�� ��"#�)#3#�'/1# ��'�����' �#/�%���1')#���"���#�%��)��#$��"#�). �1��$�'���"#���&�%��&��&� $���' �/&'�#$$�(��"� �45+$6�� �'&/'&��� !��"#�� �#&/��.�'������'&$6����'&$6�� )�1#�"� �$1$����1%���/�#��#3#�$,�R))���' ���.6��"�$�$�%).�$##0$��'�/&'3�)#�/&��������&#�'11# )���' $��'��"#�% �N%#��"���# !#$����#)�=.�45+$6�# �2=�� !��"#1��'� �3�!��#��"#��&� $���' �$%��#$$�%��.,7"#�/�/#&��$�$�&%��%&#)��$��'��'($O�4#��,�?�/&'3�)#$��"#��"#'&#������=��0!&'% )�' �45+$I��&� $���' ��'���*+�� )��"#�589��&�1#('&0,�4#���' �J�)#����$��"#�1#�"2')'�'!.�#1/�'.#)��'&��"#�$.$�#1��������#&��%&#�&#3�#(,�7"�$��$��'��'(#)�=.�$#�2��' $�/&#$# �� !�� )�)�$�%$$� !��"#�S )� !$�� �4#��,�T,�4#���' �U�)�$�%$$��"#�S )2� !$�� )�4#��,�V��' ��%)#$��"#�/�/#&6�/&#$# �� !��%�%&#�&#$#�&�"��3# %#$�� )�$�%).���1�����' $,W��XYZ[\Z]̂_̀a�b̀_cd\[efghij��kl�mno�pqlr�stmnrusuvn�svwmtor�kl*+�"�$�!�& #&#)�$�! �S�� �����# ��' �� )�&#�'! ���' ��'&���$�/'�# ������'��))&#$$�/&#$$� !�!�'=����"���# !#$�&#���#)��'�$%$��� �=����.6�&#$'%&�#�#x��# �.6�� )�#�'2 '1���!&'(�",�4#3#&����&����#$�"�!"��!"����$�1%������#�#)�=# #S�$6�#1/"�$�y� !���$���/����.��'�&#)%�#�(�$�#6�/&'1'�#�$%$��� �=�#�)#3#�'/1# �6�� )�# "� �#�&#$'%&�#�#x��# �.�:>'(# �#����,�?@?JC�zIR !#�'�#����,�?@?JC�{#&��#����,�?@?JC�4"�'�#����,�



� ��������	
�����
�

���

����������������������� !�"�#���$��"���"�%����������&����"���'#('��)���'��#�����'���*+��$�"("�����%�)��,�$��)"-��.�#��$��'���/�'-���*�#��/����)-�����"�'��)���*����$�"�0123�$�)������)���������4�#��*�#-������/�)�/������������ !��#�'��'�"��������54!�)�*�)��"�"�����"�����"��#�#�(������#��'���$�"("�����%)����*�)��/������#$��"-�(���#+"'�#��$���"���������)���*�#��/����)������'���/�'���*����$�"�04�""�#������6���+��''�#�������������'��'���2"������)�)��"������"��%�)��,������'�(�)���'���/�'�����"�'��)�$#�7����#�/����(#�)�#�"�(#'��("�$��������*�#��/����)���$#��������04(#������)���������8(#���#/�#�-������#��"����������� !�'���)���������)�7+'�#%����'���/,-�#��('���$#�����("��$�"��/�""���"-�������'#��"���7�#9��#'������#�(�����"�08����9�����)���������6�*�#�/���"-����("�#��"-�����"�'�����"�7�#)�7�����#���'��*�),��#�/��+��$����� !�'��'���������'9)��#�"�(#'��"'�#'��,�������*�#��/����)�'��'�#�"�05���)�����1��:�""��������;������"��/���"�"����#���"�$���$��#��('�"������#�'�""�"-�'�#+'()�#��#��'��)�"��#���<��'���������*������7�,���#�/�#��"("�����%)��%("���""��#�'+��'�"�0=())�����)�����>���3''�#���$����?�(�����)��0�����-� !��"�%�'�/��$���'#��"��$),��/��#������"���$(����$��#�/�7�#9���#���/�#��"("�����%)���(�(#�������%�)��'�"�"�'��)-��'���/�'�������*�#��/����)�'��"���#�����"��3##��@�����)��0�������������'��"��"("����������7�#���� !������(���#"'�#�"������������#���#�"��#���*�����("�#��)�","��/��������"(#�"��'���/�'�$#�7���7��)���#�"�#*��$����(#�)�'�����)������#�/����$�"�'����)�7�))+%���$�������/��#���'�������'�#��#����$�"("�����%�)��,������%("���""�"�#���$��"������#��('����"�$���"��)"����'#��"��$),��'9��7)��$�������#$���@�����"�01�#��������)�������� ��"���#��$�������"'(""�����#�(��� !�%,�*�#��("�#�"��#'��#"�0��$�-�3##��@�����)������A�3�/���*�����A�B�7�������)������A�123�$�)������)������A�1�#��������)������A�8����9�����)������A�=())�����)�����>A�4�""�#������6�����''�#������A�4(#������)������A�C�#������)������A�5��������)������A�5���)�����1��:�""�����A�?�(�����)�������-�7��*��7� !��"�����'���/�'�/���)������"��9"������'�(�)���'���/�'�$#�7����#�/�#�"�(#'��'��"(/������������*�#��/����)���$#��������%,��#�/����$�����'�����(�("�D�7�����#�$���#���������/���#��)"�����#�"�(#'�"�7����������","��/��E����/"������"�$���(��7�"���������))(����-�/������������*�)(������#��('�"-�����#�$���#�������(#�)�","+��/"�� !��"�'#('��)�%�'�("������#�"���"���"("�����%)���)��#����*����������#��������)�)����#��'���/,-�7��#��#�"�(#'�"��#���<�#�'���-�("��-������������"'�#�����"�7�"������#�($����'�#'()�#����#��'�-� !�'���"�$��&'���),�'���#�%(������#��('��$�7�"��-���'#��"��$�#�"�(#'���F'���',-������#�/����$�"("�����%)����*�)��/����4�#"�)�����0������"($$�"�"�������������$���/������'�)����#��'���"�'#('��)���#��#��"�������$���7�#�"� !-��������"���*�)*�"���*�)����$������)�������),"����'�/+���,2"�'(##������"�����������"��%)�"����#�(�����#������#��"�������4�#)������)��0��>G���)"���/���"�@�������/��#���'�����"('����/������'�)����#��'���E��)����7�������"-���"("�����%)��%("���""�/���)-�������#���##�������"���'�#'()�#�%("���""�/���)�0 B4�-��"���&�����"������������'("�"����'#�����$�*�)(��%,�(��)�@��$��'���/�'�*�)(���#�+"����������/"�����#�����#�������)�("�-����/��(��'�(#����7��.�#��$"�08#�"��//�#�����H�#������>IA�J����#�����;�))�����#���>KA�L����#"��("�����)������A�5��������)������������"�*��7��)�$�"�7����������������')�"��+)����"(��),�'����"�������'�/��""�"��#�'+��'�"�)�9��#�',')��$-�#�/��(��'�(#��$-�#�("��$-�#��(#%�"���$-�#�"��#�����-��#�#����#�0J����#�����;�))�����#���>K���B,��/%#�'��$���'�#'()�#�%("���""�/���)-�'�/�����"�'���'�����)�@����������'���/�'�%���&�"����#�("��$�#�"�(#'�"�����/���/�@��$�7�"��-�



���

������	�
���
���
����������������	������	����
��������������� !���"���� ��#��#$���%��&�' �(��)�'�*�$�+����,$��'(�-!-�'��' �(��)�./'#���$��'(0�12345�/6*$7$89�$!�*�$��'(0�123:5�;�$-$�$��$��'(0�123:<0=-�>'��'-�-��'�$"�$-�'�$�����$��$*?�@'���-�$��'(0�.1213<?�>���$A',%($?�#�"#(�"#���#$�-�"��&�'��$��>�%�������B��"�-!-�'��' ($�-��'�$"�$-?�-!�#�'-��,%($,$����"�'�����!('��-!%%()��#'��0�=����*��"�����#$����$-$'��#?����$C$���+$()�'�#�$+$�DE?���,%'��$-��$$*������((' ��'�$?���,,!���'�$?�'�*����&"!�$��#$����%$�'����-�'���--�*�C$�$��� !-��$--�!���-�'�*���"'��B'����'(�>!������-0�F#�-�'%%��'�#�'�,-�����(�-$�$�$�")�'�*�G'-�$�(��%-?��#$�$ )��$*!���"��$-�!��$����-!,%�����'�*�,���,�B��"�($'7'"$-0�H$�--*�$�8>$��$��'(0�.1234<�>!��#$��$,%#'-�B$��#'��G��7��"���"$�#$��'�*�>�-�$���"���((' ��'�����'�$�$--$���'(�>���'��'����"�(��"8�$�,���,%$����+$�'*+'��'"$-�����#$�����$A���>�'�����!8('��-!%%()��#'��0�@)�'*�%���"�-!�#���((' ��'��+$�,$'-!�$-�'�*��,%($,$����"�����!8('��%�'����$-?���,%'��$-��'��>'��(��'�$�'�-!��$-->!(�'�*�$�*!���"���'�-��������G'�*-�-!-�'��' �(��)?�%��,����"� ��#�$�+����,$��'(�%�$-$�+'�����'�*�$����,���%��-%$���)0=����*��"����/�$*$��'�*�;'-#�*�.123I<?��#$��,%($,$��'������>�'�DE��'�����!���#��!"#��G��,'���'%%��'�#$-0�9��-�()?�����'�� $�*��+$��>��,��#$���%�*�G�� )�-���$�)��#��!"#�($"�-('�����'�*��$"!('����-?�$���!�'"��"� !-��$--$-����'*�%������!('��%�'�8���$-�'�*�%�(���$-0�J$���*()?�����'��'(-�� $������'�$*�>��,��#$� ����,�!%� )���*!-8���$-?�G#��,')�&�*�'���,%$����+$�$*"$�'�*��,%��+$*�%��&�' �(��)� )�>��!-��"����$�+����,$��'(��,%'��?�$����,��� $�$&�-?�'�*��$-�!��$�-�'����)�G#�($���'�-�������"���G'�*-�����!('��,�*$(-0�K���##$���$��'(0�.123L<�'�*�K��#��$��$��'(0�.1234<�%��%�-$�'�+�$G��>��#$�%��$���'(���'�-������'-�'��$����,���-)-�$,��#'��-!%%���-���,%'��$-�����$,'����"�+�' ($�G#�($��#'(($�"��"��#$���'*�����'(�(��$'��,�*$(��>�"��G�#�'�*��$-�!��$��%��,�B'����0�E,%#'-�B��"��#$��,%���'��$��>��$*!���"��'G�,'�$��'(����8-!,%�����'�*��$��+$���"�G'-�$��#��!"#��$�)�(��"�����$%!�%�-��"?��#$-$��$-$'��#$�-�#�"#(�"#���#'���#$�"�+$��,$��M-���($��-�+��'(����"!�*��"�'�*�-!%%�����"��#�-���'�-������'-�G$((0�@)�'*�%���"�$��#$����%8*�G����� ����,8!%�'%%��'�#$-�'�*��$*$&���"�$��8��,���-)-�$,-?�-���$��$-��'��%'+$��#$�G')�>���'�-!-�'��' ($�>!�!�$?�G#$�$�DE�>�-�$�-� ��#� !-��$--�+�' �(��)�'�*��$-%��-� ($��$-�!��$�,'�'"$,$��0N���$�$���)$'�-?��#$�$�#'-� $$��-�"��&�'���'��$��������G'�*-��#$���'�-���������'�DE�'�*�"�+$���#'���+$��::O��>� !-��$--$-�����#$�E!��%$'��P�����'�$�JQE-?�'���!��8��"�>����G�8�#��*-��>����'(�$,%(�),$���.E!��-�'��1212<?��#$�����!��'(���($����*��+8��"��#�-�-#�>���-�$+�*$��0�R$+$��#$($--?��#$�-#�>��>��,�(��$'���������!('���%$�'����-��$S!��$-�'���,%($�$��$-��!��!���"��>���*!-���$-�����$�,-��>�*$+$(�%,$��?�,'�'"$8,$��?��%$�'����-?�-!%%()��#'��?� !-��$--�-��'�$")?�'�*��!-��,$���$('����-#�%-�.9��-8#',,'��'�*�T'��*'�123:<0�T�$+��!-��$-$'��#�-!""$-�-��#'����"'��B'����-��,%($,$��8��"�DE�%�����%($-�"'���'���,%$����+$�$*"$��+$����'*�����'(�(��$'��,�*$(-�.;�B�-�$��'(0�123I<0�U�G$+$�?�*�+$�-$�-�'7$#�(*$�����$�%�$�'����-��>��#$�DE�����$%��-$$,����#'+$�($*����', �"!�!-�-��'�$"�$-�>����,%($,$��'�����'�*��%$�'����'(�B'�����.U��$��'(0�121V<0�U$��$?��#$�*$+$(�%,$����>�'�G$((8����$�+$*�%('�� $��,$-�+��'(����$C$�8��+$()�'**�$--��#$���,%($A��)��>��#�-���'�->��,'����0�@)�'*�%���"���,%�$#$�-�+$?���*!-��)8-%$��&��-��'�$"�$-�'�*�>�-�$���"���((' ��'��+$�$C���-� $�G$$��"�+$��,$��-?�$��$�%��-$-?�'�*����-!,$�-?� !-��$--$-��'��-!��$-->!(()��'+�"'�$��#�-�%'�'*�",�-#�>����G'�*-�'�����!('��'�*�-!-�'��' ($�>!�!�$?�!�(��7��"��%%���!����$-�>�������+'����?���,%$����+$�$--?�'�*�(��"8�$�,�"��G�#�G#�($�,���,�B��"�$�+����,$��'(��,%'���.=--,'���$��'(0�121V5�Q'!--�$��'(0�12115�T��-%'�$��$��'(0�1211<0



� ��������	
�����
�

���

��������������������������������������  �������!"#�����������$#�����������%���������������&�� �� �������&��������'�(��)�*�+�������,����  �������������"-.����'�(��)%�(����������������  ������������&������������/��������������'����0�'������/��*�1�����������2�*�*%�"���)������*�34335�6��������*�34337���&����&��� ������8�� ��������'�(��)�������������������'����8%�'���8%�����'����8��&�������������9����8����������� ��������$#� ������������!"#��� ������������'�������'��)���*����������'�(��)����������!"#����������,������������'����������������������������������8�������(�����$#*:;:��<=>�?@ABCDA>E>A�F>GHF>IBCE>�JH�B=>�B=>KG>BCIJA�@LM>GFCLLCLN����"-.����&��(�������� ��'����������O�����������������' ���������������8������8����������������������������' ��/�����*����������(���0���� ����������,O�1� �����P�' �2QRRS7%���������������0����,O�T�����234437�����������O���������'�(��)����������� 8�������������������� ����������������������������������� ��O������&��� '������������������O��������&���*���������'�(��)� ��&���������' �������&���  �����������&�������8�����������������������������%��������U������������� ��O����'����8%�'���8%�����'����8��&�����������2P����������*�QRRR7*V������'����8��&��%������������������0������,��������������������������������&�8�����*�����������&������%����������,O�� ���0�������/��������  ������,O���������� ���8����%���������� ������������������������������'���&����������(����������,��������O�8��'��2T����������*�34QW7*�����'�������&�������������(�����0�'8��&������������X���������(���0�'� �� ����%��������%��� ��������������&����&����������������)���������������������/�������$#�2Y���������Z��U���34Q[7*�V���������&��%����������������2�*�*%�Z��)�������T�������34345�P��������������*�34QS5�����������*�34QR7������������������������������������)�������������O%��������%��������������� ������������'�������&��� ��� ����&�*����'���8��&�������� ���������,O������8��������������'��%���' ������������������8���U������������������������&�������������� ��������������������(�����������8�����������O���'��2T�����344\%�34QQ7*����������������������������������&��� ���������&�������������%����'����������� ������ ��/�'��O������  �O������� ��������2]���������������*�343Q7%����'��)��8���������������%��������������'������� ������2̂���������*�34335�P��������������*�34QS5�_��'���������*�34QR7����'������&����������*�V����������O%�����'����8��&�������' ������,��������/��������������%�������������������������%� �����8����������%�����'����8�����'���������%�(������/������9�������&���,������������'�����������������&�������2T�����3443%�34Q37*�V���/�' ��������'����8��&��� ��� ����&��������,���������������������,O�������������������������(���������������������O�����������������������������'����$#�������O�2_��'���������*�34QR7*!�&�������&�����������������������(����"-.������'�)����������O��  ����,����������8O����!"#�������������������������$#*�̀�����O%��������'�(��)��X�����������������������O���'��� ��� ����&�������/�'�����������8�����������������2a���'�����34Q37*�!��8����O%������������������������&��������������(����(����!"#�b� ���������������������������&������2"����������*�343c7*������' ������������������������������������������(�!"#������� ����������������'���&������������������������������$#*�"����&��%�"-.b������O������������8��������������'����������,�������������0����������,�������������!"#��



���

������	�
���
���
����������������	������	����
����������������� �!"#$���%&#'%�#�'��"����()$�*#�#�+��,�� %�+#�#��#�'����-./ �$%��0�) %��#��+1�200#�#��%$$34�#��) �&#0�+�#�+#'"�+�#�����"��'�&� �%����(��"%�#+(+���%���0�53�&% #��+�%��� +�%��0#6� ����$�&�$+4��$��#0%�#�'��"�� �$�+��,�'�&� �(���4�#�0�+� 34�%�0�+��#��3�#��,%�#$#�%�#�'�� �"#�0� #�'��"��� %�+#�#���) ���++�7-"�(5�++#����%$1�898:;1<��+�(4��"��=>?�$#�� %�� ��% '��+��"%��� %�+#�#��+���(��%5�����" ��'"�#��� %��#�'�) ���++�+�!#�"#��%�0�5��!�����"�+��$�&�$+�%�0�"#'"$#'"�+�"�!���&�$�34�%+��%)�� �0�#����!�@��!$�0'�4�#0�%+4�%�0�) %��#��+�#+�0� #&�0�, �(�%��#�"��' ��)��,�#���&%�� +4�+) �%0+�����"��+��#�/���"�#�%$� �'#(�+�%�0�5�,� ��A�%$$3�+"%)#�'�#����%�+���0�) %�/�#���%��%�+��#��%$�$�&�$�7B��$+�8998C�D"�����%$1�8988;1E��FGHIJKJLJMN<��0�&�$�)�%���() �"��+#&����0� +�%�0#�'��,��"�� �+�% �"�) �' �++� �$%��0����O=.+�� %�+#�#��#�'����-.4�!�����0����0�%�O>P���#$#Q#�'�%���(5#��0�%)) �%�"��,�0�+� #)/�#&��+�%�#+�#�%$�%�%$3+#+4�53�0#&#�'�#�����"���&�$��#����,��"�� �+�% �"4��+���,�(��"�0/�$�'#�+�%�0��"�� #�+4�%�0�R�%$#�%�#&����������%�%$3+#+�7>%"%������%$1�898SC�O�0�+#�/'"��%�0�O�� #�'�8988C�< %�A�$0����%$1�899:;1�2�O>P�%)) �%�"�!%+��"�+���0������#�+��6���#&���++�#�� #'� ��+$3�#�&�+�#'%�#�'��"����  ����+�%����,� �+�% �"�#��%�+)��#A��% �%�7T %�+����%$1�8989;1<��%�+!� ��� � �+�% �"�R��+�#��4��"��O>P�,�$$�!�0�%�A&�/+��)�) ���++�!"#�"�% �����$#��+�#���"��,�$$�!#�'1<"��#�#�#%$�+��)�#�&�$&�0����0���#�'�%�+�% �"�%�0�+�$���#�'� �$�&%���+� #�'+����+� &�3��"���*#+�#�'�$#�� %�� ��#���"��U�5��,�O�#�����7U�O;�%�0�O��)�+�0%�%5%+�+1�<"�+��)$%�,� (+�!� ���"�+���,� ��"�# ���() �"��+#&����&� %'���,�% �#�$�+�, �(�&% #��+�0%�%5%+�+4���+� #�'��"��%&%#$%5#$#�3��,� �$#%5$��(��%0%�%�,� �0�+� #)�#&��+�%�#+�#�+�%�0���������%�%$3+#+1�2,�� �(�$�#)$��+#(�$%�#��+4�+�% �"�+� #�'+�!� �� �A��0����%$#'��(� ���$�+�$3�!#�"��"��+��03V+��5W���#&�+1�<"��+�$����0�+�% �"�+� #�'�!%+XY�# ��$ZY�2[\�7YO=.Y�]P�YO=.+Y�]P�Y+(%$$�%�0�(�0#�(����� ) #+ZY�]P�YO(%$$�%�0�(�0#�(/+#Q�0����� ) #+ZY�]P�Y+(%$$�%�0�(�0#�(/+#Q�0�5�+#��++ZY�]P�Y��� �) ���� ZY;�2[\�7̂� %�+Z_�]P�Y�"%�'ZY�]P�Y) ���+ZY;12$$�%�%0�(#��% �#�$�+� ��� 0�0�#��.�'$#+"�#���"�+��0%�%5%+�+����#$�̀�"�a����898:�!� �����+#0� �0�%+�)% ���,��"��#�#�#%$�' ��)�7)$�%+�� �,� ����̂2))��0#*_�,� �(� ��0��%#$+;1b���"��+����0�+��)4�!�����0����0�%�+� ���#�'�) ���++�,� ��"��#�#�#%$�+%()$���,�:cd�0���(���+1�\�)$#�%���0���(���+�!� �� �(�&�04� �+�$�#�'�#��%� �0���0�+����,�8d8�0���(���+1�<"���"# 0�+��)�#�&�$&�0�%��% �,�$��*%(#�%�#����,��"���#�$�4�%5+� %��4�%�0�@�3!� 0+��,��"�+��0���(���+4�%))$3#�'�+�$���#���� #�� #%����#0���#,3��"�+���"%��+��0#�0�O=.+V�� %�+#�#������%�-.1�<"#+�) ���++�$�0�����"���*�$�+#����,�S:̀�0���/(���+4�$�%&#�'�%�A�%$�+����,�S::�0���(���+1�<"��,�� �"�+��)4�#�&�$&�0�%���() �"��/+#&�� �&#�!��,��"��,�$$���*���,�%$$�S::�0���(���+4�%))$3#�'��"��+�$���#���� #�� #%����0��� (#���#,��"��0���(����+)��#A�%$$3�+��0#�0��"��� %�+#�#����,�O=.+����%�-.1�2+�%� �+�$�4�:e�0���(���+�!� ���*�$�0�04�$�%&#�'�%�A�%$�+����,�̀c�0���(���+�,� �,� �"� �%�%$3+#+1�b���"��A,�"�+��)4�!����#$#Q�0��"�+��̀c�0���(���+����)� ,� (�0�+� #)�#&��+�%�#+�#�%$�%�%$3+#+�%�0���������%�%$3+#+4���%5$#�'��+����%00 �++��"�� �+�% �"�R��+�#��1



� ��������	
�����
�

���
������������������������� !�"�#$����"%���#&���'#(!"�������)'$��!��#&�����!'()#(*��'���"#��+)"�����'�,�'�#$�-(.�/�01�21�������3�4"���5/�3&��!$�#��#����"%�(��"���#$�#&���6�'.��!��$,�!$���1�(�#'$��!(�.���,���4�!7�"$$)�#$���&��!��#&��!$�#��#����"%�(��,$'�#&����#('��(#�'�#(*��)'$!���/�8$�#��#����"%�(���64'�!��4$#&�9���#(#�:#(*������9��"(#�#(*��'����'!&�+;�������#��"/�0<005/�3&(���))'$�!&�&$"���)'$6(���,$'�� )"$'(�.�!&�""��.(�.�%�#�*(#�"�(������$,�(�#�'��#�#$�6���.�6��#�'����'!&�'��#&'$�.&�'(.$'$���(�*��#(.�#($��$,��'#(!"��1�)'$*(�(�.�*�"��4"��(��(.&#����������'�#���(�.�$,�!$6)"� �6���.�'(�"�)&��$6��������$'.��(=�#($��"��%��6(!��+>�'(����#��"/�0<<?5/�3&��!$�#��#����"%�(�������(��#&(��)�)�'�,$""$@���#&��6�(���#�)��)'$)$����4%���%:'(�.�+0<��51�(�!"��(�.�#&��'�*(�@�(����+'����'!&�9���#($��1����'!&��#'�#�.%1�����!$�:(�.51�$)�'�#($��"(=�#($��+,'�9���!%�!$��#������!'$��:#�4�"�#($��51�����#&��'���"#������6�(��!$�!"��($���+(�#�')'�#�#($�5/3&��!$�(�.�)'$!������&�'���#$�#&����44�'�)'$#$!$"�+>�'(����#��"/�0<<?51�(�*$"*:(�.�*�'($����#�.��A�+�5���B�(�.�#&��'�!$'�(�.���(#�����@$'������#� #���.6��#��$��*�'($���"�*�"��$,��CD�����,�!#$'�1�+45���#�'6(�(�.�#&��!$�(�.�!�#�.$'(���'�"�#���#$�����E�#'���(#($��#$�8�1�+!5�(���#(,%(�.�!$����,$'�#&��#'���(#($��#&�6�������

FGHIJ�K��L��.��$,�#&�$'(�������#&�('�,'�9���!%3&�$'% -'�9���!% D�4"(!�#($��M��'�N��$�'!�:4�����*(�@�+NO�������NO�5 �2 0<0�1�0<001�0<02���#(#�#($��"�#&�$'% P 0<0�1�0<00>%��6(!�!�)�4("(#%�#&�$'%�+>835 � 0<0<1�0<00Q4�$')#(*��!�)�!(#%�+Q8QD5�#&�$'% 2 0<001�0<02R'$������#&�$'%��))'$�!& 2 0<001�0<0���"#(:"�*�"�)�'�)�!#(*��+�CD5 0 0<001�0<02��",:��#�'6(��#($��#&�$'%�+�>35 0 0<001�0<02�%�#�6��%��6(!��+�>5�#&�$'% � 0<0�� #������#&�$'%�$,�)"������4�&�*($�'�+�3DO5 � 0<0�-�==%���#�#&�$'% � 0<0����#(#�#($��"���#'�)'����'�&()�+��5 � 0<0�8$�#(�.��#�#&�$'%�+835 � 0<02C����':6�64�'�� !&��.��#&�$'%�+C�S35 � 0<02�'.��(=�#($��"�"��'�(�. � 0<0�D�'��$ �#&�$'% � 0<�TD�!7(�.:$'��'�#&�$'% � 0<0<D'�!#(!�:4�����*(�@�+DO�5 � 0<00�#�7�&$"��'�#&�$'% � 0<00�(.��"(�.�#&�$'% � 0<0��$!($:#�!&�(!�"��%�#�6��+�3�5�#&�$'% � 0<00��4U�!#(*(�#���#'�)'����'(�"�#&�$'% � 0<0<�%�#�6�#&�$'% � 0<003&�$'%��"�4$'�#($� � 0<003&�$'%�$,�'���$�����!#($��+3NQ5 � 0<00



���

������	�
���
���
����������������	������	����
��������������� !�"�# �$�%&'(�)*+���"�!,���-����*!,���,���"�$./���#���0������ ���������*�1��2�13��""!�,!,��4�/5�"������0�(�"5�-��"�# �65�,�3��,*�. �"�,��7�1"�,����#�!,#� $��!�,(�)�+��""�""!,���-�����5 ��3��,*� �/!�1!/!�3��#��-��"�$./����*!,��13���$.� !,���-����*��*���1�"���,*��-�� �"�� �-�*���1�"�(�)#+� �4!"!,���-����*!,�� 5/�"�����,"5 ���-�3���.�5 ���-���� ���#���0�"� �/���*����8%9":�� �,"!�!�,����;9(�)�+���*!,���//��-����0���,*�<,�/!=!,���-����*�1��2(��,*�)-+��4�/5��!,���-����-!�4�*� �/!�1!/!�3��,*����5 ��3�13���$.� !,���-����$./���� �"�� �-�*���1�"��>!�-��-����$./���*���*�1��2�5"!,��$5/�!./����*� "�����,"5 ��*����"�5 ���4�/!*!�3(�".��!<��//3�# �$�?�5 ,�/"�!,*�0�*�!,�8��.5"�� �@A8B�C-�� �"�� �-�65�"�!�,�>�"�5/�!$���/3��** �""�*��- �5�-���,��,���,�/3"!"��#��-��<,�/�"�$./��"!=���#�,�D�EFB�C-����$./����. ���""���$. !"!,���//�<4��"��."�!"�!//5"� ���*�!,�G!�B�HB

IJKL�M��C-��*����"�/���!�,�. ���""



� ��������	
�����
�

���

���������������������������� !��! �"�#��$�%%�&�'�(�������)'*�+ �,�"�������"��� �+��,����#������#%�#�#%-����#�"�(���'�)'.�+ ����������� ��!%����$�������������#�#%-�����$����� �,��&�"�# ���%��'/01��234567897:3�;<;=>474�?@�63:73A3B�;6975=34C�D! ��.��!EE# �F��������,�%!������$������!EG� ��$�# ���%������G!�������#�"�E#�H#D�E����I�%"��������.J*K'�L��#G%-M���# ���D�$ �E�.J.*M�������+����#��D#���"����H��"� #G%��E�E���!EM�&����# �!�"�KJ'JN��$�#%%�# ���%���+!G%����"�O.P'JN����.J.*M�)J'JN����.J..�#�"�*Q'JN����.J.QR'S�D# "��D����� ���# ���E����"���E+%�-�"��������#�#%-��"�+#+� �M��,� �������TH-�# �+� ��"�$ �E�.J*K����.J.QM�&���#�������������$�����E����"���E+%�-�"�OC�D'�QR'�U��%���#�����!"����E#���#���"�#�+ �E������+��������#������E����&�"�%-�!��"�E����"M�����+ �,#%������$��! ,�-����D��I�#��%-���� �#��"M�G���E��D�#�"�E��#��� ���# ������%�G-�.J..'�����!����$����� ,��&�����&�"������������ �%�,#������ �!D��!������+� ��"���,� �"M�&��%�������+�!#%�"�,�%�+E����#�"�$��!��D �!+��"��+%#-�"�E�"� #���#�"����#"-�!�#D�M� ��+����,�%-'�� �!D��!������-�# �M�#�"�,� ��� #�D���$����� �����#��G�����E+%�-�"'�L��#G%-M����� ���! ��HG#��"�,��&�OSVWR�#�"�����������!����#%����� -��E� D�"�#������E����$ �X!���%-�!��"����� ����#%�$ #E�&� Y�'�SVW�#�"��#�! #%� ���! ��HG#��"�,��&�OLSVWRM�+ �,�"�"�#�$�!�"#�����$� ���,� #%���!"���M��E+�#��F��D�������D��I�#�����$�#��� D#��F#����Z�� ���! �������#����,��D�#�[\�O�'D'M�]D-#G��DĤ���#�����#%'�.J.._�(��E�"�����#%'�.J.*R'�]""�����#%%-M�������!����#%����� -M��$������EG���"�&�������� �
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�������������������������� !"#�$%&!'(#)�*%+"!,#�-%$.#/+%0)1�$2,�&++()�&+�34!,#�567)�!2�&8#!%�&%$2)!&!+2�&+�&8#�97:�;8#<�$,,%#))�)*#'!='�'8$((#23#)1�*%+*+)#�.$2>$3#.#2&�)&%$&#3!#)1�$2,�+?#%�*%$'&!'$(�$**%+$'8#)�&+�-+)&#%�97�/!&8!2�567):�;8#�)&4,<�@<�6$(!0�#&�$(:�ABCBBD�-+'4)#)�+2�&8#�'8$((#23#)�-$'#,�@<�567)�!2�E2,!$�!2�$,+*&!23�97�*%$'&!'#):�E&�*%+*+)#)�$�.4(&!(#"#(�'+2'#*&4$(�-%$.#/+%0�3%+42,#,�!2�97�$2,�'8$23#�.$2$3#.#2&�(!&#%$&4%#�&+�-$'!(!&$&#�&8#�&%$2)!&!+2:�F8!(#�G!((#%�ABCBHD�#I$.!2#)�8+/�J4)&%$(!$2�-$)8!+2�567)�$%#�!.*(#.#2&!23�'!%'4($%�,#)!32�*%$'&!'#)�&+�+"#%'+.#�&8#�(!2#$%�-$)8!+2�.+,#(K)�'8$((#23#)�$2,�*%+"!,#)�!2)!38&)�$2,�&++()�&+�*%+.+&#�'!%'4($%�,#)!32�*%$'&!'#):�L#22$%!�ABCBBD�!,#2&!=#)�0#<�*!(($%)�+-�97�-+%�567)�$2,�*%+"!,#)�$�'+2'#*&4$(�-%$.#/+%0�&8$&�#I*($!2)�&8#�,#"#(+*.#2&�+-�&8#)#�*!(($%)�$2,�+?#%)�*%$'&!'$(�$,"!'#�-+%�567)�&+�$))#))�&8#!%�&%$2)!&!+2�*$&8�$2,�.$I!>.!M#�*+(!'<�!2&#%"#2&!+2)K�#?#'&!"#2#)):�6#$2/8!(#1�L4#"$%$>N!"#%$�#&�$(:�ABCBOD�*%+"!,#)�!2)!38&)�!2&+�&8#�'8$((#23#)�$2,�+**+%&42!&!#)�-$'#,�@<�567)�!2�$,+*&!23�97�*%$'&!'#)�&8%+438�&8#�)!.4($&!+2�.+,#(K)�#"$(4$&!+2�$2,�"!)4$(!M$&!+2�'$*$@!(!>&!#):�P$)&(<1�L$%M$>N#<#)�#&�$(:�ABCOQD�*%+*+)#)�&8#�9!%'4($%!&<�6#$)4%#.#2&�;++(0!&�A96;D�$)�$�.#$2)�&+�$))#))�&8#�,#3%##�+-�'!%'4($%!&<�!2�.$24-$'&4%!23�567):�E&�'+2&%!@4&#)�&+�&8#�=#(,�+-�97�.#$)4%#.#2&�@<�#2$@(!23�'+.*$2!#)�&+�#"$(4$&#�&8#!%�'!%'4($%�*%$'&!'#)1�!,#2&!-<�'+%%#'&!"#�$'&!+2)1�$2,�34!,#�-4&4%#�#?+%&)�-+%�$,+*&!23�97�*%$'&!'#):R��ST�UTVWXYZVW[�\UW]�̂_�V̀W�abcd�VYZTdUVÛT�V̂�ec�YWdWZYf̀;8#�,#"#(+*.#2&�+-�&8#�.+,#(�/$)�34!,#,�@<�&8#�6PG�-%$.#/+%01�@4&�&8#�-%$.#>/+%0�8$)�2+&�@##2�/!&8+4&�'%!&!'!).):�5+.#�)'8+($%)�8$"#�$%34#,�&8$&�!&�($'0)�$�'+.*%#8#2)!"#�'+2)!,#%$&!+2�+-�$'&+%�$3#2'<�A5.!&8�#&�$(:�BCCgD1�*+&#2&!$((<�+"#%>(++0!23�&8#�$'&!"#�%+(#�+-�!2,!"!,4$(�$'&+%)�$2,�)+'!$(�3%+4*)�!2�)8$*!23�&%$2)!&!+2):� 4%&8#%.+%#1�'+2'#%2)�8$"#�@##2�%$!)#,�$@+4&�'+2'#*&4$(�$.@!34!&!#)�/!&8!2�6PG1�*$%&!'4($%(<�%#3$%,!23�&8#�42,#%)&$2,!23�+-�$'&+%)�$2,�&8#�,!)&%!@4&!+2�+-�*+/#%�$'%+))�,!?#%#2&�(#"#()�AJ"#(!2+�#&�$(:�BCOhD:�J'02+/(#,3!23�&8#)#�)8+%&'+.!23)1�+4%�.+,#(�-4%&8#%�,#"#(+*#,�4*+2�+2�6PG1�.$**!23�&8#�-$'&+%)�$2,�&8#�!,#2&!='$&!+2�+-�0#<�$'&+%)�$2,�.#'8$2!).)�+2�&8#�567)�&%$2)!&!+2!23�&+�971�@4&�($'0!23�+2�&8#�*+/#%�,<2$.!')�+-�&8#.: !34%#�g�*%+"!,#)�$�8+(!)&!'�"!#/�+-�&8#�97�&%$2)!&!+2�!2�567)1�)8+/'$)!23�&8#�!2&#%'+22#'&#,2#))�$2,�!2&#%,#*#2,#2'#�+-�"$%!+4)�-$'&+%)�$2,�$'&+%)�$&�,!?#%#2&�(#"#()i�.$'%+1�.#)+1�$2,�.!'%+:�;8#�6PG�-%$.#/+%0�*%+"!,#)�$�'+.*%#8#2)!"#�42,#%)&$2,!23�+-�&8#�'+.*(#I�%#($&!+2)8!*)�$2,�!2&#%$'&!+2)�$.+23�&8#)#�-$'&+%)�$2,�$'&+%)�&8$&�!2j4#2'#�567)K�)4''#))-4(�&%$2)!&!+2�&+�$�97:�7$'8�(#"#(�*($<)�$�'%4'!$(�%+(#�!2�,%!"!23�&8#�$,+*&!+2�$2,�!.*(#.#2&$&!+2�+-�97�*%$'&!'#)1�$2,�&8#�!2&#%$'&!+2)�@#&/##2�&8#)#�(#"#()�'%#$&#�$�)4**+%&!"#�#'+)<)&#.�-+%�567)K�&%$2)!&!+2�&+/$%,)�97:�;8#�.$'%+�(#"#(�)#&)�&8#�*+(!'<�-%$.#/+%01�*%+"!,!23�=2$2'!$(�!2'#2>&!"#)�$2,�%#34($&+%<�34!,$2'#�&+�-+)&#%�'!%'4($%�*%$'&!'#):�J&�&8#�.#)+�(#"#(1�$))+>'!$&!+2)�$2,�2#&/+%0)�,!))#.!2$&#�02+/(#,3#1�$2,�'+2)4.#%)�,%!"#�.$%0#&�,#.$2,1�!2j4#2'!23�567)K�'!%'4($%�*%$'&!'#):�J&�&8#�.!'%+�(#"#(1�)&%$&#3!#)�$2,�!22+"$&!"#�*%$'&!'#)�$%#�!.*(#.#2&#,1�)4**+%&#,�@<�.$2$3#.#2&�$2,�(#$,#%)8!*�'+..!&.#2&1�$2,�#2$@(#,�@<�&8#�4&!(!M$&!+2�+-�%#)+4%'#)�$2,�,!3!&$(�&#'82+(+3!#):



���

������	�
���
���
����������������	������	����
���������

������� ! "#��$�$% �&�����" ! "'�(�)��* +�$% & ,�%�! �-  .�/0 .$/1 0#�$�2�$/�.��.0�/.� .$/! ,'�� 3)"�$��+�4�"/�+'���""�-���$/�.��.0�4��$. �,%/4,'��.0��0!����+��.0��5�� . ,,6�7% , �$% & ,�/""),$��$ �$% �/.8) .� ��(�4�"/�+&�* �,'�/.,$/$)$/�.,'�.�.94��1$,'��.0�3�! �.& .$��3 .�/ ,�/.��� �$/.3��.� .�-"/.3� .!/��.& .$�(���:;�/./$/�9$/! ,6�7�2�$/�.��.0�/.� .$/! ,�<=>�, �! ��,�1.�.�/�"�&�$/!�$��,�(���?�;,�$�� &-��� ��/��)"���-),/. ,,�&�0 ",��.0��! ���& �1.�.�/�"�-���/ �,6�@ 3)"�$��+�4�"/�/ ,�<==>���$��,� 2$ �.�"�0�/! �,'�4��!/0/.3�3)/0 "/. ,��.0�,$�.0��0,�(����0�4$/.3��/��)"���4���$/� ,�/.�0/A � .$�/.0),$�/ ,6�:�""�-���$/�.��.0�4��$. �,%/4,�<===>�/.!�"!/.3�!��/9�),�,$�* %�"0 �,�(�,$ ��*.�5" 03 � 2�%�.3 '�� ,�)�� �,%��/.3'��.0�B�/.$�/./$/�$/! ,�$�5��0,�:;6�C0!����+��.0��5�� . ,,�<=D>�4"�+���4/!�$�"���" �/.�4��&�$/.3�:;�4�/.9�/4" ,��.0�4���$/� ,'�/.8) .�/.3�4)-"/���4/./�.��.0�0�/!/.3�$��.,(��&�$/! ��%�.3 ,6� ,��� ! "#�&�!/.3�$��$% �& ,��" ! "'�$% �13)� �%/3%"/3%$,�(�)��$% & ,#�,)494"+��%�/.�4���$/� ,'�$% ���" ��(���.,)& �,'�$% ���" ��(��,,��/�$/�.,��.0�. $5��*,'��.0� .3�3 & .$��.0���""�-���$/�.6�7% , �$% & ,� 24"�� �$% �0+.�&/�,�- $5  .�?�;,��.0�$% /��,)44"/ �,'�$% �/.8) .� ��(���.,)& �,��.��/��)"���4���$/� ,'�$% ���" ��(�/.0),$�+��,,��/�$/�.,'��.0�$% �,/3./1��.� ��(���$/! � .3�3 & .$��&�.3�,$�* %�"0 �,6�?)44"+��%�/.�4���$/� ,�<=>�).0 �,��� �$% �/&4��$�.� ��(��/��)"��/$+�/.�$% �8�5��(�&�$ �/�",��.0�4��0)�$,��&�.3�?�;,��.0�$% /��,)44"/ �,6�7% ���" �
EFGH�I���)"$/9" ! "�4 �,4 �$/! ��(��/��)"��� ��.�&+�$��.,/$/�.�/.�?�;,



� ��������	
�����
�

���

���������������������������������� ��!��"����#��� ���� ��������������$�� ������� ����!����%�$��&��"�'()������ �$�����������$���������������������������*$���������+�,�������������� ����-��#��������$��.���$�!������������� �����������"�#��-�� "�%��&����"�/����$��������%��� ���������"������/�������������"�'()�+�)�"�"�������� ������/����������0������"�!����������������� �����&����1�������������������������1�����%����������$�����"%��� ������1���������$�������&�$�%���&�����"��&���!������2)�$������������'()�+(�����3�!��4�����&����������!��%��&��5"���� ��!�������������#�.��&����4�������"���%������������� ���$�/�������%�����"�������� ���� ���&�$%��� �����!�������� � �"�����6�1����+�7&�����&�����������������&�������������$��������'()�8�2)�����������%������ ��"��&��������"������$��.� %��&�������������� ���$�/��������&������� %��&��������������"�1������� ���� ���&�$%��� ��&����"��5�������������!�������� � �"��������&����"���+�'����1�"����������!��!���&��� �$�����������������"������$��������%���������"������/�������%��� ����"���"�-��&����#��1������� ��$$����&��+�9����������� ���$�/����������������������1��������'()�������$����������������$��������%������$�����"���"���6�������������/����%���!�������������$�/�������%� .��������$�/�������%��� �5���������&�����+�(���"�������� ���� ���&�$���������������������� ��!��"��&��2)�����������%������������ ���� ���������&��!�����%�����/���&��������������2)%��� ���"�"����$��.������������������������!��+�����!�������� � �"�����6��������0�����/���'()������ �$������!���!�����������$��������%�&��������"� �"��������&����"������ ��� ����.�:+;������&��!����������/����.��� ���$��!�����$�����!�����+�����  ����������&��������&����%���!��������������$��!� ��$�������������"&����� �� !��������&���������������-��#���� ��� ���+�7&����5� ��"����$$�����&��'()���� ���&��������� ����#�&�� ����-��&�&�� �����������������&���$���������&��������1�������-�� ��2)+<�"����=���$&���6����&������� �$�� ���������&�������%�����%��� ���������!���%�-��&����&���!���������/����"��������$$����!������.����������&��2)���������������'()�+�>����.��#���%�������������%����1$��5��%�"�!���������"������%��� ����.�������������%���$$�����%����������%�����"���%��� ���$��.��������$��.������������������ ��!��"��&�������������� �$������� ���$���������������2)�$������������'()�+�,���&�������1��������������%�#��-�� "���&����"����������$������$������%�-��&������1��!�����������?����"�!����/�������"&��%����� �%��� ��������&�5� ��"���������1��!����� ����.���������������� ����-��#�+����������%�����1��!�������������������#��-�� "��&�/�%��""��"����"�$���1�������*$����������� ��������� ���������'()�%����������.�������/����"�����!� ����1/��� �$����.��#��"+�>����.����"���������$�!����%�-��&������1��!�����������&�$��"��&�� ����������������1��!�����������!��%��������"����$�������-��&���"������.����� �� ���/@����!��+�'������������.%�����1��!����������� !����������$����.��&��"����&���/��1������$$����'()�%��?����"�����"&���������&�����&�����"����� ��$$������������� ����1��"������ $�����/��-������������ ���������!������������ ����&�����+�2����/�����!���?��������������1������������$���������� �������"�������"���"�-��&��&���� ����.8��������1��!��"����%�-&���������1��!�����A������������������/�&�!�������A�����������1��!������#���$���������������"���+�,���&�������1�������!��%�#��-�� "���&����"�������������� �/.�'()���&����"�$����������*$���������-��&�����1��!������������������ ����-��#�%����$����"���&������������-�����+�>����������������� �����&����������!������� ��!������1��!���$��������+�'&�-�����"��&��/����$���������/.�'()���&����� ���&���������������-�� ��2)%��� ��&���""��"���������#��-�� "��/.�����1��!��������������&����$����������� �������1��!���������������$��������"�2)�$���������-��&��&��&��$�������&������+�



���

������	�
���
���
����������������	������	����
������������������ !"#�$��% !%#&�#' #()� ���#&�*�%#�$���!(+,�%��&&-&#% �����$�� (#�&.!$&,��()�& �()��)�!(/*#(%#,�0*� .#����!)+!(+� .#�1!%��-1#&��+�$2�3(� .#�1!%��41�%���!( #�-�% !�(,��)"�%�%5��()�$��!%5���!+(1#( ���#�6#5,�7! .�89:&�%���#% !"#�5�!(/*#(%!(+�1�%��-�#"#��$��!%51�6!(+,��()�1�%��-�#"#���#+*�� !�(&�!1$�% !(+�1!%��-�#"#��%�1$�!-�(%#2�;##)��%6����$&��()��#��(!(+�%5%�#&�#'!& �!(��� .�)!�#% !�(&,�7! .�1�%��-�#"#���% ��&�&.��!(+�!(&!+. &,��()�1!%��-�#"#���% ��&�$��"!)!(+�0##)��%6,�#(&*�!(+�%�( !(*-�*&�!1$��"#1#( ��0��:�$��% !%#&��()�& �� #+!#&�� ������#"#�&2�<.#&#�!( #��% !�(&,�7.!%.�#(%�1$�&&�6(�7�#)+#�#'%.�(+#,�$��!%5�&.�$!(+,�%�������� !�(,��()�1��6# �!(/*#(%#,���#�#&&#( !���0��� .#�#=#% !"#� ��(&! !�(� �7��)����:�!(�89:&2�>�&#)��(� .#��#"!#7�%�()*% #)�! �%�(��#�%�(%�*)#)� .� ��(�*()#�& �()!(+��()��#"#��+!(+��0� .#&#��#�� !�(&��()�0�% ��&���#�#&&#( !���0���&*$$�� !(+� .#� ��(&! !�(��0�89:&� �7��)&��:2?��@ABCDEFGAB3(�%�(%�*&!�(,� .!&�8HI�.�&�$��"!)#)�"��*���#�!(&!+. &��(�.�7� .#� ��(&! !�(��0�89:&� ���:�%�*�)�&*%%##)�7! .� .#�.#�$��0� .#�9HJ�0��1#7��62�>5��)�$ !(+� .#�9HJ��&� .#� .#��# !%����#(&,��(��� #�(� !"#�$#�&$#% !"#�.�&��##(��))#)� �� .#�#'!& !(+��! #�� *�#2�<.#�9HJ�&##1&� ���=#�� .#��$$�� *(! 5� ��)#"#��$���1��#�%�1$�#.#(-&!"#�"!#7��0� .#��:� ��(&! !�(�!(�89:&��5�%�(&!)#�!(+� .#�!( #�%�((#% #)(#&&��()�!( #�)#$#()#(%!#&��# 7##(� .#�1!%��,�1#&�,��()�1�%����#"#�&,� .#�#�5�+�!(+��#5�()��!(#����()� �$-)�7(��$$���%.#&2�<.#�!( #��% !�(&��# 7##(�)!=#�#( ��#"#�&�7.!%.���#�)5(�1!%��()�%�1$�#',�7! .���  �1-*$�!(! !� !"#&�0��1�89:&�!(/*#(%!(+�1#&���()�1�%��-�#"#��$��!%!#&,��()�"!%#�"#�&�2�<.!&�!(� *�(�����7&���#��(�!1$��"#)�*()#�& �()-!(+��0� .#&#��#�� !�(&.!$&2�K()#�& �()!(+� .#�!( #�%�((#% #)(#&&��# 7##(�89:&,� .#�����)#��!(& ! * !�(���%�( #' &,�&�%!���)5(�1!%&,��()� #%.(���+!%����)"�(%#1#( &�!&�%�*%!���0���&*$$�� !(+�89:&L� ��(&! !�(� ���:��()� .*&� .#��5��)"�(%#1#( 2<.#�*&#��0� .#�9HJ��&��� .#��# !%����#(&�0���& *)5!(+�89:&�����7&��#&#��%.#�&� ���#  #��+��&$� .#�!( �!%�%!#&��()�%.���#(+#&�0�%#)��5�89:&�!(� .#!�� ��(&! !�(� �� .#��:2�>5��#%�+(!M!(+� .#�!( #�$��5��0�0�% ��&��()��% ��&�� �)!=#�#( ��#"#�&,� .!&��$$���%.�%�(�0�%!�! � #� .#�)#"#��$1#( ��0� �!���#)��()�#=#% !"#�& �� #+!#&,�!( #�"#(- !�(&,��()�$��!%!#&� .� �&*$$�� �89:&L�!(� .#!��#=�� &N� .#�#�5�%�( �!�* !(+� �� .#��"#�����&*& �!(��!�! 5��0�#%�(�1!#&2;*� .#�1��#,� .!&�7��6�!)#���5�&#�"#&��&���0�*()� !�(���& #$$!(+& �(#�0���0* *�#��#&#��%.��()�)!&%*&&!�(&�!(� .!&�O#�)2�3 �.�&��$#(#)��"#(*#&�0���%�( !(*#)�#'$��-�� !�(��()�#(.�(%#1#( ��0��:�$��% !%#&�!(�89:&2�I#&#��%.#�&�%�(��*!�)�*$�(� .#�!(&!+. &�+�!(#)�0��1� .!&�8HI� ��)#�"#�)##$#��!( ��&$#%!O%��&$#% &��0�89:&��:� ��(&! !�(2PQR��STUVWXVUY�VZ[WTX\]WXZ[J��1!&!(+�$��% !%���%�( �!�* !�(&�%�*�)��#�)#�!"#)���&#)��(� .#�!( #�%�((#% #)�0�%- ��&��()��% ��&�� � .#�1�%��,�1#&�,��()�1!%����#"#�&,�.!+.�!+. !(+�!(� *�(� .#����#&��()��#&$�(&!�!�! !#&��0�"��!�*&�& �6#.��)#�&�!(�)�!"!(+�&*%%#&&0*���:� ��(&! !�(2



� ��������	
�����
�

���

���������������������� �!���" �����������#$����% �"����&�#'��(&)���$�&)*#&+� ��$���,��$��&�#$# &-�.$���"���#/���$���#�" �$�&%�� ���) "$#&+�%#�%(0���1(�#*&����� )�0�2�0��&���&�+���&$�"��%$#%��2��&)�#&& '�$#'���""� �%����$ ��%�#�'���(�$�#&�1#0#$3��&)�#�"� '��% �"�$#$#'�&���-������%�&�(���$���#&�#+�$��"� '#)�)��$�$����#%� �0�'�0�4�$��$�+#��2���� (�%��2���&�+���&$2��&)�#&& '�$# &5�$ �)�'�0 "��%$# &�10��"0�&��� ����1��%#&+�,��% &%�"$��#$�#&�$��#�� �+�&#/�$# &�-�����!& �0�)+�� ���(""03�%��#&�"��%$#%���4��� �0�'�05�%�&���0"������� �$���% 00�1 *��$# &��#$���(""0#���2��&�(�#&+�%#�%(0��#$3�$�� (+� ($�$���'�0(��%��#&-�6))#$# &*�0032��&+�+���&$��&)�% 00�1 ��$# &�4��� �0�'�05�%�&���%#0#$�$�������#&�� ��#&+�"��$&����#"���#$��#&)(�$�3���� %#�$# &���&)�&�$� �!�2�)�#'#&+�7 #&$�#&#$#�$#'��2��&)��%%���#&+�'�0(�10����� (�%���� ��%#�%(0����) "$# &-��� 0#%3��!�����&)�8 '��&��&$�6+�&%#����� 0#%3��!�����&)�+ '��&��&$��+�&*%#���%�&�0�'���+��$������������� �!�$ �)��#+&��&)�#�"0���&$��9�%$#'��,��" 0#%#����&)�#&%�&$#'���4��%� �0�'�05-�:&)���$�&)#&+�$���#&$��% &&�%$�)&���� ����%$ ����$�)#9���&$�0�'�0��%�&���0"�#&�%���$#&+����("" �$#'����+(0�$ �3��&'#� &*��&$�$��$��&% (��+��������$ �$��&�#$# &�$ ���)��%#�%(0���"��%$#%��-�6)' %�%3��&)������&����#&#$#�$#'���4��%� �0�'�05�%�&�1���$��$�+#%�003�)��#+&�)�$ �"� � $��,��"�#&%#"0����� &+�������&)�$���+�&���0�"(10#%-��.&)(�$�3�6�� %#�$# &���&)�;�$� �!���������� *0�'�0�#&�#+�$�� &��(""03�%��#&�"��%$#%��2�% &�(����� 0�2��&)��&+�+���&$��&)�% 00�1 ��$# &� 9������ �)��"�� ��#&)(�$�3���� %#�$# &���&)�&�$� �!��$ ��("" �$�����<�,��$��&�#$# &-����3�%�&���%#0#$�$��!& �0�)+���=%��&+�2�1��$�"��%$#%������#&+2��&)�% 00�1 ��$#'��"� 7�%$��$��$�)�#'��,���#$�#&�����-�>3�"� � $#&+�%#�%(0����(""03�%��#&�"��%$#%����&)��&+�+#&+��$�!�� 0)���2�#&)(�$�3���� %#�$# &��%�&�"0�3���"#' $�0�� 0��#&�%���$#&+���%#�%(0����% �3�$��-��, &�(�������������������� �!���"���#/���$���%�#$#%�0�� 0�� ��% &�(�����#&�)�#'#&+����!�$�)���&)�� ��%#�%(0���"� )(%$���&)����'#%��-�, &�(�����%�&�% &*$�#1($��$ �$���,��$��&�#$# &�13���!#&+�% &�%# (���&)��(�$�#&�10��%� #%��2��("*" �$#&+������$��$��) "$�%#�%(0���"��%$#%��2��&)��)' %�$#&+�� ��,��#&�$��#��% �*�(&#$#��-����#��)���&)�� ��%#�%(0���"� )(%$���&)����'#%���%�&�#&%�&$#'#/�������$ �#&'��$�#&�,���&)��="�&)�$��#�� 9��#&+�-?@A��BCDCEFECGHI�FHJ�KLELMN�MNINFMOP�GQQGMELHCECNI6�����0#�#$�$# &��$ �$�#����$#%0���� (0)��0� �1����&$# &�)2��(%�����$����=%0(�#'��� %(�� &��%�)��#%�7 (�&�0�2�0#�#$#&+�$�����0�%$# &�$ � &03��&+0#���0�&+(�+�2� �#$$#&+�" $�&*$#�0�% &$�#1($# &���� ��+��3�0#$���$(��� &�����<�$��&�#$# &�$ �,�-������� ��2�+��3�0#$*���$(����#+�$��))�$ �$����=#�$#&+�!& �0�)+�� &�$��������$��&�#$# &�$ �,�2�� ��'��2�$����&�03�#�� ��$�����#��0��$�����(++��$# &��� ���($(���������%���&)��' (��-�� �� '��2�$���������%��R�0)�#���$#00�#&�#$�����03��$�+���� ��$������ ��&)���%� �0�'�0�"���"�%$#'��2����%�&�1�����&��� ��$���R&)#&+��$��$���7 �#$3� ��$�����$#%0���� %(���� &�'��# (����%*$ ����$��#%� �0�'�0-�S�#0#&+�$ �% &�#)���$������ ��&)���%� �0�'�0�2��&)�#&$���%$# &�1�$���&�$�����$� ��#$���#%� �0�'�0�% (0)�0#�#$�������%����<��1#0#$3�$ ��(003�+���"�$���



���

������	�
���
���
����������������	������	����
���������������� � !"##�$%���"$&�'((')�*$������)�#"��&��'��!��+,-�.!��%"(�'/��)0�&��$��!��#�������$'��'$#��#�����&��'��!��#�0�#��1���'�"$&��" )'23�/*��"#�'��'����!'&'#'%����14�%-�52-�.!�)��")��%"(��)�#"��&��'��!��)���") !�&���%$3�6!� !�" "&��� � '��*$����$��&��'���/)" ��"���7�&8���!'&��"(()'" !��$��!��)�9*�*)����*&����)�#"��&��'��!��+,-�:���*)80����!"0��/� '���"�&'��$"$��)���") !��''#�/��;<;;3��!���'=�)�0"#*"/#��>*"$���"��0��&"�"��'�*$&�)��"$&��)�$&�3�("���)$�3�"$&�%�$�)"#�?"/�#����'9�@$&�$%�-�A'6�0�)3��'�%"�$�&��(�)��$��%!���"$&� '$��7�8�(� �@ �*$&�)��"$&�$%3�)���") !�)���!'*#&� '�(#���$���*)0���&"�"�6��!�>*"#��"��0�����!'&��#�B���$��)0��6��"$&�9' *��%)'*(�-�:&&���'$"##�3� '$&* ��$%�9' *��%)'*(�� "$�()'0�&��"�(#"�9')��9')�&�0�)�����"B�!'#&�)���'��$%"%���$���"$�$%9*#�&�� *���'$�3�*$ '0�)�$%�(�)�(� ��0����!"���"��$'��/��"((")�$���!)'*%!��$&�0�&*"#��$��)0��6��')��*)0����"#'$�-�4*)�!�)�')�3�)���") !�)�� "$� '$��&�)��$ ')8(')"��$%� "�����*&����"$&� '$ �(�*"#�&�0�#'(��$���'�()'0�&���$8&�(�!��7(#')"��'$�"$&��!�')�8/*�#&�$%��$��(� �@ � '$��7��-�+"�����*&����'=�)�"$�'((')�*$�����'��7"��$��)�"#8#�9��+,���(#���$�"��'$��"$&�*$&�)��"$&��!�� '�(#�7������'9��$&�0�&*"#� "���3�6!�#�� '$ �(�*"#�&�0�#'(��$��"##'6��)���") !�)���'� '$ �(�*"#�?��"$&��'&�#��!���$��)(#"��'9�0")�'*��9" �')��6��!�$��!��+,-�:���!��@�#&��"�*)���"$&�/� '�����')�����"/#��!�&3�6����%!���7(� ���'�����"$��$ )�"��&��$��%)"��'$�'9��!�')��� "#�9)"��6')B���'�/����)� '$ �(�*"#�?��"$&��7(#"�$��!�� '�(#�7������'9�+,��)"$����'$��"$&���(#���$�"��'$�-.'�"&&)�����!����%"(��"$&�9*)�!�)�"&0"$ ���!��*$&�)��"$&�$%�'9�CD,�E��)"$����'$��'�"�+,3�9*�*)��)���") !��!'*#&�9' *��'$�"� '�()�!�$��0���7(#')"��'$�"$&��7"��$"8��'$�'9��!���$�)� "����$��)" ��'$��/��6��$����'3��� )'3�"$&��" )'�#�0�#�-�F�#'6�")���'���B���9*�*)��)���") !�)� '���$&"��'$��9')��7(#')�$%��!����#�0�#��"$&�"&&)���8�$%��!���&�$��@�&�%"(�GD" )'8D��'G�,7(#')"��'$�'9��!�� '�(#�7�&�$"�� ��6��!�$��*#��8��"B�!'#&�)�� '8��������'(�)"��$%�"���!���" )'8���'��$��)9" �3��$0����%"��$%��!��)'#��3��'��0"��'$�3�"$&�('6�)���)* �*)���'9�B���" �')�3�"$&��!��)���(" ��'$�CD,�E��)"$����'$��'�+,-D��'8D� )'G�:$�"$"#�����'9��!����)"��%����CD,����(#'����'�"&"(���'����'8#�0�#��$H*�$ ���1�-%-3� '$�*��)�&��"$&3��")B��� !"$%�3�"��' �"��'$��$���"��0��23��7"��$8�$%��!��)��'*) ��1�"$%�/#��"$&��$�"$%�/#�2�"$&�B$'6#�&%�� '$��)"�$���9" �&�/��CD,�3�"$&�!'6��!����$$'0"��3� '8 )�"���"$&�)� '$@%*)���!��)�/*��$�����'&�#���'�"#�%$�6��!����'8#�0�#� �) *#")��$���"��0��-D� )'ID" )'G�,7(#')"��'$�'9��!��)�%*#"�')�� '�(#�"$ �� !"##�$%����$ '*$��)�&�/��CD,��6!�$���(#���$��$%�+,�()" �� ��3�6��!�"�9' *��'$�*$&�)��"$&�$%��!���(�8 �@ �/"))��)��"$&�('��$��"#�('#� ���$��)0�$��'$�J�:$��$0����%"��'$��$�'��!���� !"8$�����'9�B$'6#�&%���7 !"$%��"$&��$��)8')%"$�?"��'$"#�#�")$�$%�/��6��$��" )'�"$&��� )'8#�0�#�" �')�3� '$��&�)�$%�!'6�9��&/" B�#''(�3�"$&�B$'6#�&%���)"$�9�)� "$�/��'(����?�&�9')��')���=� ��0��+,���(#���$�"��'$J�:�#'$%��*&�$"#�"$"#�����'9��!��#'$%8��)����(" ���'9��" )'8#�0�#�+,�('#� ����'$�CD,�3��0"#*"��$%��!���*��"�$"/�#8����'*� '���3�� '$'�� �(�)9')�"$ �3�"$&�)���#��$ ��'9�CD,���$H*�$ �&�/���!����('#� ����'0�)��7��$&�&�(�)�'&�-KLLMNOPQC���."/#��;-



� ��������	
�����
�

������������������������ ��!" #� �$�"�� ����
���������

#%�&�'()�
*� ��%�(

+���%�#�
 �#%�#,)!��� �� ��-%.��

/%� ��%,"0*���,!�����%�
%-(0�12#� 0�34"0�12#�5 ���"�6  �%�7

'� !�8��$" ��� 8�����9�(6 :%��"
1� ��!���������!(�����""

;," ���""�%��3�����-�� 
<)� %�=,���> ��?@?A@BC

@BC?A?? ?DE@
/%� ��%,"0*���,!�����%�

%-(0�12#� F0�340�GH�0�34"0� GH�0"-�!!�����-���,-� �� ��)��"I0�GH�0�-�!!� ����-���,-6"�J��� �� ��)��"I0�GH�0"-�!!� ����-���,-6"�J���$,"�6 ��""I0�GH�0�� ��)��6 ��,�I0K�12#�5 ���"�6  �%�7
'� !�8��$" ��� 8�����9�(6 :%��"

1� ��!���������!(�����""
;,"���""�%��3�����-�� 

<)� %�=,���> ��?@?A@BC
@BC?ADD LE?A

/%� ��%,"0*���,!�����%�
%-(0�12#� F0�340�GH�0�34"0� GH�0"-�!!�����-���,-� �� ��)��"I0�GH�0�-�!!� ����-���,-6"�J��� �� ��)��"I 0�GH�0"-�!!� ����-���,-6"�J���$,"�6 ��""I0�GH�0�� ��)��6 ��,�I0K�12#�F5 ���"I7� GH�0�����I0�GH� 0)�%��"I0K

'� !�8��$" ��� 8�����9�(6 :%��"
1� ��!���������!(�����""

;,"���""�%��3�����-�� 
<)� %�=,���> ��?@?A@BC

@BC?A>B E?MDM



���

������	�
���
���
����������������	������	����
���������
��������� !"#$%#&'() *+$+,+-'.$/%#0

.'+/!1�%#
*"!2�345'

6+$'0"/4
7'/%"(*+

$'*"!*&58%!+$'� /'9":'(
;". .!"&-<!%/!&8=<�>?*

� <.@A<� BC�<.@A-<�BC�<-9+88� +#(�9'(%&9�'#$'/5/%-=<� BC�<.9+88�+#(�9'(%&9D -%E'(�'#$'/5/%-=<�BC� <-9+ 88�+#(�9'(%&9D -%E'(�,&-%#'--=<�BC� <'#$/'5/'#'&/=<)�>?*�  F$/+#-=G�BC�<!1+#0=<� BC�<5/"!'-=<)
3%$8'H�+,-$/+ !$H�+#(�I'4D J"/(-

>/$%!8'�+#(�'+/84�+!!'--
K&-%#'--�"/�@+#+0'9'#$

L5�$"�M&#'�N$1�OPOQPRS
PRSOQTQN OTUUV



� ��������	
�����
�

���

�������������������� ���!�"#�$�%��&%�%!"�'���((����)�������������!�*���������"(*��%$+���(�,'"!��"�%��)���"�����"!'�-./0/�/1/�2/3�2�04�����$�����������((��������&%$"%5���)���"�����$6������#�"'�,'��)��7�����!�����(�%$"%5���������(�%���8����-9:;<=>=?@ABC�DE�F�G0�EH���0IJIK0�L''���������$�!'������������6���#��%��!�%M"!����)�"%������-NOI��PGGIKK����"�����"!'��"��'"!�%��$��%$�����Q����"#��Q�77�%��L���",��"�%�R-S�T%���%��"�%�'�U"!�%��*�V�"!��(��7"������*�����"%5*��$�(���"�%*�$"���",��"�%��%$���(��$�!�"�%�"%��%6�7�$"�7����)��7��*����'�%5����6���5"#���((��(�"����!��$"�����������"5"%�'��������� ��%$���������!�*�(��#"$����'"%W��������Q����"#��Q�7X7�%��'"!�%!�*��%$�"%$"!����")�!��%5���V����7�$�-�����"7�5��������������"�$�(���6�7����"�'�"%���"�����"!'������"%!'�$�$�"%��������"!'�Y��Q����"#��Q�77�%��'"!�%!�*��%'����"%$"!���$������V"���"%���!��$"��'"%���������7����"�'-�T)�7����"�'�"��%���"%!'�$�$�"%��������"!'�Y��Q����"#��Q�77�%��'"!�%!���%$�6����"%��%$�$�����"��%���(��7"���$�,6���������6���5�'��"�%�����Z!��$������(��7"���$����*�6���V"''�%��$�����,��"%�(��7"��"�%�$"��!�'6�)��7�����!�(6�"5�����'$��-����#"�V���!�(6��)���"��'"!�%!�*�#"�"�����([++�!�����"#�!��77�%�-���5+�'"!�%����+�,6+R-�S+-\]̂]_]̀a]bL)�7�c*�L56�,�%5Xd�%����e*�f����Q*�L56�(�%5�ghi*�L�7���jLU*�L'�k����8���l��mSmm� �n�"��"�"oX"%5�o���XV�����(��)��7�%!���%$�5���%�$"p���%�"��"�%��$#�%��5�������5������n�"�7��)�!"�!�'���(�"%X!"('����$�(�"�%[���7�$"���$��((���!�-�j�Q'��%�n��$-����(�[++�$�"-���5+�qS-�qSqr+s-�s!'�(���-�mSmm-�qtmqumL)�7�c*�U"�ed*�v�%�nw*�x�%�y��mSmm, �T%���('�6�,��V��%�'��%�7�%�5�7�%���%$�!"�!�'���(��$�!�"�%��6���7[�"7('"!��"�%��)���o���XV�����(��)��7�%!�*�5���%�#�'���!�7(��"�"#�%���*��%$���!"�'���(���X�"�%-�j�d�%�)���!�%�'�d�%�5�tt�z [qmqt{qmtq-����(�[++�$�"-���5+�qS-�qqSu+�jd�dX�SqX�mSmmX�SStuL56�,�%5Xd�%����e*�L)�7�c*�f����Q*�c���'�|��mSmm �cZ('��"%5�������'���)��Z���%�'�(�������*��%#"X��%7�%��'������"%�,"'"�6�!�77"�7�%�*��%5�5�7�%�*��''"�%!���%$�!"�!�'�����(('6�!��"%�!�(�,"'"�6�"%�!"�!�'����!�%�76�(��)��7�%!�-�T%��j�n�6��|"���",�U�5"���d�%�5�}m�}+r [Rtq{R}}-����(�[++�$�"-���5+�qS-�qqSu+�Tjn|UdX�qmX�mSmqX�S}qRL56�,�%5Xd�%����e*�f����Q*�L)�7�c*�h�7"�QL��mSmt �Q"�!�'�����(('6�!��"%�(��!�"!����%$�!��(�X����������"%�,"'"�6�(��)��7�%!�[�$�����"!�'���(('6�!��"%�'��$����"(��%$��%#"��%7�%��'���"�%X���"�%�7�W����$"p���%!�~�j�d�%�)���!�%�'�d�%�5�tR�m [mqt{mtt-����(�[++�$�"-���5+�qS-�qqSu+�jd�dX�SuX�mSmmX�Sm�rL�7�$�#����mSmt �T%%�#��"�%�)���Q"�!�'����!�%�76�[��#��#"�V��)�c���%"�%��%���(�"���Y����%�"�"�%�s���X%�6-�T%[�h�6��d����$ �x�!"�'��%$��!�%�7"!����$"���V"��"%�����)��7�V��W��)��7��5"%5�5'�,�'�$�#�'�(7�%��*�t�$��$%-�n�����U�%5*�((�qSt{qqr-����(�[++�$�"-���5+�qS-�tzmr+�,mS�ruL'�%��XL'7�"$��d|*���$�"5��oXL%��%�jd*�f�5��Xk�7�%"���U*�n����7�%�j��mSmq �T%��"���"�%�'��%���X(��%�����"(��%�,'�������(��7����!"�!�'����!�%�76�"%�����c���(��%��%"�%[�"7(�!����%����%�"�"�%���V��$����7����!"�!�'����!�%�76-�j�Q'��%�n��$-����(�[++�$�"-���5+�qS-�qSqr+s-�s!'�(���-�mSmS-�qmRuRqL���%o�QkL*�x�%���*�hV�%5�Q��mSmm �T%��"���"�%�'�(������������$�"#�����)�!"�!�'����!�%�76�"%�&�7�[�L�7�!�"%��'���%"%5��((���!�-�j�Q'��%�n��$�t[}}-����(�[++�$�"-���5+�qS-�qSqr+s-�s!'�(���-�mSmm-�qtqztuL��7�%%�T�*������"�k*�d��"�W��x���mSmt �|����7"%�%����)�!"�!�'���,��"%����7�$�'��$�(�"�%����6���7X��"!�'"�����������#"�V-�f���x�����56�c%#"��%�d�6[q{mq-����(�[++�$�"-���5+�qS-�qSSm+�,��-�tRzSL���"%�L*����7�%�T���mSmm �L���"('����'"Z��)�7��W���)�"'����[�&%�%!"%5�����t����)�����!"�!�'����!�%�76�"%�c���(��%�xdc�-�j�Q'��%�n��$-����(�[++�$�"-���5+�qS-�qSqr+s-�s!'�(���-�mSmm-�qtmmuRL#�'"%��k*�g�"%�j*�n�'�f*�j��5����x��mSqr �����(�'"�"!���)������"%�,"'"�6����%�"�"�%�-�j�c%#"��%�n'�%�n�'"!6�d�%�5�qu�} [}}z{}rz-����(�[++�$�"-���5+�qS-�qSuS+�q}mt��Suw-�mSqr-�qmqrz�umf�5�x*�|��7"s��n*�f�6$��|j*�x"%5���h��mSmm �cp�!���)��!�X"%%�#��"�%��%�5���%���(('6�!��"%�7�%�5�X7�%�*�!"�!�'����!�%�76�!�(�,"'"�6*��%$�(��)��7�%!���)��7�''��%$�7�$"�7��%���(�"���-�j�f�������qRq[rS{zm-����(�[++�$�"-���5+�qS-�qSqr+s-�s,������-�mSmq-�qm-�Sqq



���

������	�
���
���
����������������	������	����
����������������� !�"�#$�%�&�"��'�()*)*+�,�-�.��./0����1�23��.��./0����.�"�456�7"�051�"8�23���490�4�"2�2��"��:�.��./0����.�"�45��"���8�"�1�2��"1;��/1�<2��2�85�=">���"�)?(@+ABC@CDBC?C;�32291AEE�F��;���8E�G*;�G**)E�H1�;�)I?*�����1�#J$�<�0>�F���'$�F��K��F��!L$�F��L��".�1.��7M$�K��N��1N��M#�()*)G+�M��./0����.�"�45��1���F��>���2��1/12��"�H0��H/1�"�11�1;�M0��"�=">���"�<512;�32291AEE�F��;���8E�G*;�G*GOEP;�.�151;�)*)*;�G****O�0�1��<$�M��1�:/00���$�<�F�2��<'�()*)G+�<�00�"8�.��./0���25A�Q"F��12�"F�"8�23����0�2��"13�9�H�2-��"�.�� ./0���25�9��4�2��"��"F�23��9��:��4�".���:�4�"/:�.2/��"8�<#=1��"�R2�05;�S�M0��"�K��F;�32291AEE�F��;���8E�G*;�G*GOEP;�P.0�9���;�)*)G;�G)T*BI��.N�"�U#K$�!���F21�V,S�()*)*+��������1��"F�F��>��1�2��1/12��"�H0��H/1�"�11�4�F�0��""�>�2��"A���8�"� &�2��"�F�1�8"��"F�F5"�4�.�.�9�H�0�2��1;�%�"8�'�"8��K0�";�32291AEE�F��;���8E�G*;�G*GOEP;�0�9;�)*G?;�G*G?I*��-�"�'$�W�-�00�W$�#����1�X�()*)B+�,�19�2�0�25�<#=1��"F�23��.��./0����.�"�45A�12��2�8��1��"F�9��. 2�.��9�12 MYJRW;����L��F�S;�32291AEE�F��;���8E�G*;�GG*@E��LS �G* �)*)) �*?B)M�8"��=$�U�8���#$�U����7$�!��4H�"��#�()*)B+�Y"��:��4�-��N�2���/0��23�4��00A��"��"2�8��2�F$�4/02� 0�>�0��"F�1.�0�H0��9��:��4�".��4��1/��4�"2�:��4�-��N��:�1/12��"�H�0�25$�.��./0����.�"�45��"F��"F/12���0�154H��1�1;�</12��"�K��F�M�"1/4�BIAIIDTG;�32291AEE�F��;���8E�G*;�G*GOEP;�19.;�)*));�G*;�*GOM�"2�H�00��K$�M��.3��"��'$�=19�1�2��=$�K�11����'$�<3�13�;�()*)G+�W�2��4�"�"21��:�23��2��"1�2��"�2�-��F1�.��./0����.�"�45��"�<#=1A���1/12��"�H0��1/9905�.3��"�4�"�8�4�"2�9��19�.2�>�;�R"2�S�K��F�=.�";�32291AEE�F��;���8E�G*;�G*GOEP;��P9�;�)*)G;�G*@)?TM3�/F3/���7$�</H��4�"��"�U$�W����#�()*))+�M��./0����.�"�45��"F�F�8�2�0�.�9�H�0�2��1��:�<#=1�:���9��>�F�"8�>�0/��2��./12�4��1A�.�4H�"�F���1�/�.� H�1�F�>��-��"F��4H�F�Z2���25�9��19�.2�>�;�S��/1�'�1�GC)AB)DCC;�32291AEE�F��;���8E�G*;�G*GOEP;�PH/1���1;�)*)G;�G);�*B?M3�[�X$�\�3�� /0 ,�11�"�#]$�L����̂�#Y$���̂���"�7$�#�"1�/��##,�()*)B+�=23�.�0�0��F��13�9$�4�" �8�4�"2�.�"2��0�1512�41��"F�.��./0����.�"�45��"�<#=1��"��"��4��8�"8��.�"�45$�23��Q7=;�S��/1�'�1;�32291AEE�F��;���8E�G*;�G*GOEP;�PH/1���1;�)*));�GGBIGBM3�4H�11��M$����/���"�M$�M0�/2����!�()*)B+�U����2�"8�23��R"2��90�5�H�2-��"�.��./0����.�"�45�(M=+��"F��.�0�8�.�0�2��"1�2��"A���1�.��0��"F�./02/��0�9��19�.2�>��:��4�M=��Z9���4�"21��"�]�4�/��1N��(_/� H�.+��"F�%��'�.3�00��(L��".�+;�M��./0���=.�"�G()+AGD)T;�32291AEE�F��;���8E�G*;�II@CIE�25�2I�*@BM3�/F3��5�K$�S��"�U]$�K�"F��7�()*))+�#�N�"8�14�00��"F�4�F�/4��"2��9��1�1�.��./0����.�"�45�.�4 90��"2�H5���F/.�"8�23��1�"80��/1��90�12�.�.�"1/492��";�S��/1�'�1�GC?ACC@DCO);�32291AEE�F��;���8E�G*;�G*GOEP;�PH/1���1;�)*));�*I;�*B@M3�-F3/�5�<$�W�5�K]$�'�F��8/�& =19�"F�0��Y$�K��N�1�!$�V/5�2�UV7$�%�"8�WW$�,��VK�()*))+�R49�.2��:���8�"�1�2��"�0�:�.2��1��"�23��.��./0����.�"�45�9��.2�.�1��"F�1/12��"�H0��9��:��4�".���:�14�00��"F�4�F�/4 1�&�F��"2��9��1�1��"�J��2"�4;�S��/1�'�1�GCTABO)DBT@;�32291AEE�F��;���8E�G*;�G*GOEP;�PH/1���1;�)*));�*B;�*TT=/��9��"�M�44�11��"�()*)B+�R"2��"�0�4��N�2$��"F/12�5$��"2��9��"�/�13�9��"F�<#=1;�32291AEE�1�"80� �4�� N�2 ��.�"��45;��.;��/��9�;��/E�14�1E�14� �F�̀"��2��"a��"M/00�"�Q7�()*)B+�=Z90���"8���.��./0���H/1�"�11�4�F�0A�R"1�8321�:��4�23���"12�2/2��"�0�23���5�9��19�.2�>���"F�23��H/1�"�11�4�F�0�0�"1;�R"2�S�="2��9�R""�>�)C(G+AI@DO?;�32291AEE�F��;���8E�G*;�GGTTE�GCOIT�I*B)G�G*III�TCWb7"8�0��J$�M�99��L$�K��/c��=�()*)B+�X�0N�"8�23��2�832��9�A�.��./0����.�"�45�H���F23��"F�̀�4��.� "�4�.�9��:��4�".�;�M��9�<�.�'�19�"1�H�=">���"�#�"�8�B*(C+AG@O?DG@@);�32291AEE�F��;���8E�G*;�G**)E�.1�;�)CO*W�FF��V$�M�80���W$����".3��!$�F�����.�00�1�#W�()*G?+�K���F�Z�.�0�2�"1��"1��"F�.��9���2��1/12��"�H�0�25A���:�./1��"�.��./0����.�"�45�H/1�"�11�.�1�1;�M��9�<�.�'�19�"1�H�=">���"�#�"�8�)O(C+ATT*DT@*;�32291AEE�F��;���8E�G*;�G**)E�.1�;�GTG?W��4�"F��/�7$�!��.�1 75��H��M$�'�"/..��7$�'�>��� V����1�K�()*))+�,�-�F��1��2�9�5�2��H��.��./0����"�9��F/.2��"�9��.�11�16�=.� �""�>�2�>�"�11��"F�8���"�P�H1��1�4�F���2��1��:���.�12 �[.��".5��F>�"2�8���"�=/��9��"�14�00��"F�4�F�/4��"2��9��1�1;��/1�<2��2�85�=">���"�BG(B+AGG@CDG)*B;�32291AEE�F��;���8E�G*;�G**)E�H1�;�)?C?W��J�11�V$�U�"F�77$��3�22�.3��5��7$�K��P�8��W$�M��5�!$�<�3�0�7$�'�2��/�]�()*)B+�V��"1�2��"�"8�2����.��./0����.�"�45A�0�11�"1�:��4�23��-��F��"F/12�5;�R"2�S�%�8�12�#�"�8�BC(B+AI@)DOG*;�32291AEE�F��;���8E�G*;�GG*@E�RS%# �*C �)*)) �*)**W�08�F�00��=$�'�5�1�V$���/48��2"���'S�()*)G+�V�-��F1�2����2����0�9��F/.2 1��>�.��1512�41A���:��4� -��N�0�"N�"8���1�/�.�1$�"�2-��N1��"F�>�0/��.���2��";�</12��"�K��F�M�"1/4�)@AG)?TDGBGB;�32291AEE�F��;���8E�G*;�G*GOEP;�19.;�)*)G;�*@;�**B



� ��������	
�����
�

���

�������������������������������� !��"��#�$�%&����'�'�(�)*+,-.��� ������$�/!�01�0����$��/!�0�����$$�2�1��$��$��$0��� //���0���$�� �1��$�&���1���3��4�����$��4��� 45��'����$1�!/!����6�# ��"1!�1�7��8$2�!�$�*9):.;<9*=<-9>��11/�;??����>��!7?�,+>�,++*?�&��>�**@@��������������������������# ����!���������� !��"�����A�B�)*+*+.���!0 ��!��0�$�4��1���$��$0��� �1��$�&���1���3��4�����$��4��� 45��'����$1�!/!����>�# ��"1!�1�7��8$2�!�$�*-)@.;*,:<=*,@->��11/�;??����>��!7?�,+>�,++*?�&��>�*:-*�������������������������� !��"��"�������# ����!���������)*+**.�%��/1��$��3�0�!0 ��!��0�$5�4��/!�01�0����$��4�����$��4��� 45��'����$1�!/!����;��2���$0��3!�4�8 !�/�>�C$1�D��!���80�$>��11/�;??����>��!7?�,+>�,+,@?E>��E/�>�*+**>�,+9:-@��!����%#��F����GG��H����I��)*+**.�8$2�!�$4�$1���/���0���$��0�!/�!�1��� �1��$�&���1�;�1���4���5�1�$7�!�����3��$2�!�$4�$1���4�$�7�4�$1����1�4���$�0�!0 ��!��0�$�4�����/1��$>���!/�"�0�I��/�$��&�8$2�!�$���$�7�*-):.;9J+=9:*>��11/�;??����>��!7?�,+>�,++*?�0�!>�**J9�!��7��K����!0���!!�D��I�77��%��I�4���L#�)*+*J.�L���!�����0�!0 ��!����! /1��$;��$�1���/�2�1���!�����3�0�!0 ��!��0�$�4��/���0���$1!�/!�$� !�>�# ��"1!�1�7��8$2�!�$�J*)J.;,,:*=,,<9>��11/�;??����>��!7?�,+>�,++*?�&��>�J+-9� !�� �HD��I�7�!�I����3�!!�!����)*++M.�%�0�$1�$1��$��������3�1���0�$1�$1��$���������1�!�1 !���$��!7�$�'�1��$��1 ����;�!����!0��1��4������1���� !0�����$��4�1������7�0���!�N$�4�$1�>�O!7�I�����1�����(�&! �!��*++<;<=J:�'��$7�'�L�������!�8���O2��P��D�����1����"�)*+*J.�Q$/�0P�$7�1���0�!0 ��!��0�$�4�;���/!�&��4�1�'5�$7�!�2���>�C$1�D���$�7�I�2>��11/�;??����>��!7?�,+>�,,,,?��E4!>�,*J*-��!0���80�$�4��)*+*+.�L���0�!0 ��!�1��7�/�!�/�!1�*+*+>��11/�;??�&��/����1�0��$���>�0�4?�*+*+?�+,?�*,?�0�!0 ���!�1�5�7�/5�!�/�!15�*+*+?8�P���$&��4�������D�$7�G�)*+**.�L���C4/�01��3�4�$�7�!���$��$�1��!P��$1�!�01��$���$�1����$1�7!�51��$��3�0�!0 ��!�1���$�& ��$�����1!�1�7�>�O!7�$�8$2�!�$�J<)J.;J@<=J-J>��11/�;??����>��!7?�,+>�,,MM?�,+9@+�*@@*,�--:@J<8��#������K�)*+,-.�L���4 �1�5��2���/�!�/�01�2���$�!����!0���$�� �1��$�&���1��1!�$��1��$���$��7!�0 �1 !���$��3�������1�4�;������1�4�1�0�!�2���>�%7!�0 �1 !�5#����>��11/�;??����>��!7?�,+>�JJ-+?��7!�0� �1 !��-+:+�+M:8�3����B�!$�!�%��#��0P�"�)*+**.�%�2�$0�$7�1���0�!0 ��!��0�$�4��1�!� 7����$�4�0�0�/�&���1�����$���R1�$����0 �1�4�!��$7�7�4�$1;�C$��7�1��3!�4��4����� �1��$�&���3�����$��$1�!/!������$�1���Q�>�# ��"1!�1�7��8$2�!�$�J,)@.;*@9*=*@-->��11/�;??����>��!7?�,+>�,++*?�&��>�*---8 !��1�1�)*+*+.�"4�����$��4��� 45��'����$1�!/!����;��$��2�!2����)$>�>.>��11/�;??��0>�� !�/�>�� ?�� !���1�1?���&?�/!�� �01�5�� !���1�15�$���?5?���S5�*+*++�<,:5,(�$��P����L�!7���%��O'& 7����(��)*+*J.�C$� �1!��:>+�����$��$�&��!��3�0�!0 ��!��0�$�4��/!�01�0��;��2���$0��3!�4�8 !�/��$�"�8�>�D�����$��!��>��11/�;??����>��!7?�,+>�,+,@?E>�E0��/�!�>�*+*J>�,JM*9,(!�$'��"��Q!&�$�1��%������!�$������������H�)*+*,.�Q$!�2����$7�1�������7$�/!�0�����3�& ��$����4��5����3!�4���$��!�1��0�!0 ��!;��$��4/�!�0����$2��1�7�1��$>�# ��"1!�1�7��8$2�!�$�J+)@.;*M<9=*MM*>��11/�;??����>��!7?�,+>�,++*?�&��>�*9-*(!����44�!�D����!����H�)*+,-.���!0 ��!�& ��$����4�����1!�$�3�!4�1��$;���!���4�/�3�!��$0 4&�$1�N!4�>�����3���$�7�I�2�@,)*.;<=*->��11/�;??����>��!7?�,+>�,,MM?�+++9,�*<@,9�9,,-*@G�!0��5%��!&�����I�2�!�5L�!!������" �!�'5��!�����C��F��2�5������K�'��C�)*+,-.�C���1�/����&���1��0��$7��3!�4�����$��!�1����0�!0 ��!��0�$�4�6�%$�O2�!2�����3��//�!1 $�1�����$��&�!!��!��3�!�� !�/��$��4�����$��4��� 45��'����$1�!/!����0�4/�$���>�C$1�D�8$2�!�$�I���� &��0�K���1��,@)<.;*<>��11/�;??����>��!7?�,+>�JJ-+?��E�!/��,@+<�+9<,G�!0��5T �2����D��D�2�5F��/���8����!1�$�'5I���8�)*+*+.�#�!!��!��1��1���0�!0 ��!��0�$�4���$�8 !�5/��$��4�����$��4��� 45��'���N!4�>�# ��"1!�1�7��8$2�!�$�*-)@.;*:<+=*:@:>��11/�;??����>��!7?�,+>�,++*?�&��>�*<,JG�!'�5I�����D%��H�����%"��S����4�"���%$���P��%��� 4�!�H�)*+,-.�%�0�!0 ��!�1��4��� !�4�$1�1���P�1�3�!�4�$ 3�01 !�$7�"�8�>�C$1�D��!���I���<M)*J.;MJ,-=MJ:J>��11/�;??����>��!7?�,+>�,+9+?�++*+M�<:J>�*+,9>�,<<--�@,G�����(B�)*++*.�L�0�$���7�0���1!�$��1��$������2�� 1��$�!��!�0�$N7 !�1��$�/!�0�����;���4 �1�5��2���/�!5�/�01�2���$����0���5�1 ��>�I�������0��J,)��$3�!�$0���3�1�����$���5I����!0�5Q$�153�!5C$� �1!���5��$�4�0�.;,*<M=,*M:>��11/�;??����>��!7?�,+>�,+,@?�"++:95�MJJJ)+*.�+++@*59G�����(B�)*++:.�(!�4���01�!������1�4���3��$$�2�1��$�1����0��51�0�$�0������1�4�;�C$��7�1���&� 1���$�45�0���$��0��$7��3!�4���0����7���$���$�1�1 1��$���1���!�>�I�������0��JJ)@=M.;9-M=-*+>��11/�;??����>��!7?�,+>�,+,@?E>�!��/��>�*++:>�+,>�+,<G�����(B�)*+,,.�L���4 �1�5��2���/�!�/�01�2���$�� �1��$�&���1��1!�$��1��$�;�!��/�$����1����2�$�0!�1�0��4�>�8$2�!�$�C$$�2�"�0�L!�$��,),.;*:=:+>��11/�;??����>��!7?�,+>�,+,@?E>����1>�*+,,>�+*>�++*



���

������	�
���
���
����������������	������	����
������������������ !"#!$�%��&'(&)*�'+,('-��-,-�.�(��&/��&0)'-12&,�*1-,�(*(&,�3�(,*1&45'(,6�*+��75�*()��8���9�1)�9�'*(8��(,*&�*1-,�9&1*��*54(��:�;�<1-,�9���&61�!=3=>#?=@!:�+**9�3AA�4&(:�&16A�#":�#"#BAC:�C*1-,�6�&:�!"#!:�"#:�"!#��������� !"!"$�D('1&)/&5,4-*(&,��&/�*+��75�*()��8���9�1�9�'*(8��&,��&'(&)*�'+,('-��*1-,�(*(&,�3�4�8��)&9(,6�-�75�*()4(7�,�(&,-��7&4���&/�-6�,'.�*+1&56+�'1&��&8�1��2�*0��,��&'(-��'&,�*15'*(8(�7E��8&�5*(&,-1.��'&,&7('��-,4�,�&)(,�*(*5*(&,-��*+�&1.:�<�'+,&���&1�'-�*�F&'�G+-,6�:�+**9�3AA�4&(:�&16A�#":�#"#BAC:�*�'+/�&1�:�!"#H:�##H@H=��������E�F&8-'&&��IJE�F'+0-,�,�<E�F&11����F� !"#>$�<+���&'(&)*�'+,('-��4.,-7('��&/��&0)'-12&,�*1-,)�(*(&,�:�;KLMN�# O$3=BO?=>H:�+**9�3AA�4&(:�&16A�#":�#"#BAC:�C&5��:�!"#>:�"H:�"#@��(��4&�1/�1�DE�D&1(&P-�FQE�R��G-18-�+&�DDE�N8-,��F� !"#@$�I5�(,����7&4����-,4��599�.�'+-(,��/&1�*+��'(1'5�-1��'&,&7.:�;�G��-,�S1&4�#H"3>#!?>!#:�+**9�3AA�4&(:�&16A�#":�#"#BAC:�C'��9�1&:�!"#@:�"=:�#TH��,,-1(��� !"!!$�<+��*1-,�(*(&,�*&0-14��-�'(1'5�-1��'&,&7.3�-�/1-7�0&1P�/&1�FDN�:�;�D-,-6��&8:�+**9�3AA�4&(:�&16A�#":�#"">A��#"HH>)�"!!)�"HBTO)B�+(����(,(�SE�G(-�-,(�GE�L�6(-*(�F� !"#B$�%�1�8(�0�&,�'(1'5�-1��'&,&7.3�*+���U9�'*�4�*1-,�(*(&,�*&�-�2-�)-,'�4�(,*�19�-.�&/��,8(1&,7�,*-��-,4��'&,&7('��.�*�7�:�;�G��-,�S1&4�##=3##?O!:�+**9�3AA�4&(:�&16A�#":�#"#BAC:�C'��9�1&:�!"#T:�"H:�"">�+(��**(�GE�D&,*1��&1�F� !"!"$�K,�*+��-4&9*(&,�&/�'(1'5�-1��'&,&7.�91-'*('���2.��7-���-,4�7�4(57)�(V���,*�191(���� FDN�$3�4&���WX,-,'(,6)-�)5�5-�Y��*(���7-**�1Z�;�N8&��N'&,�O" !$3TTH?T@B:�+**9�3AA�4&(:�&16A�#":�#"">A��""#H#)�"#H)�""BT#)0�5�8-1-)[(8�1-�NE�K�&1,&)\(,&C&�-�[E�]-�4(8-1)G-11(��&�̂E�S�1�V)K1*(V�\� !"!#$�R.,-7('��(75�-)*(&,�7�*+&4&�&6.�/&1�(79��7�,*(,6�'(1'5�-1��'&,&7.3�-�,�0�'-����*54.:�;�_,4�N,6�D-,-6�;_ND�#= =$3@T"?@B!:�+**9�3AA�4&(:�&16A�#":�OH!BA�C(�7:�OB"H\�,1.�DE�\&&6�,�*1(C4�<E�J(1'++�11�;� !"!O$�D&*(8-*(&,��-,4�(4�,*(*(���&/�W61-��1&&*�Y�'(1'5�-1��,*1�)91�,�51�3�-,�(,(*(-���U9�&1-*(&,:�I5��F*1-*�6.�N,8(1&,�O! O$3##!!?##=#:�+**9�3AA�4&(:�&16A�#":�#""!A�2��:�O"H>\(,-�DE�G+-5+-,�GE�J-51�SE�J1-5��FE�R+(1�%� !"!!$�R1(8�1��-,4�2-11(�1��&/�'(1'5�-1��'&,&7.�25�(,����7&4���3�0+�1��0��-1��,&0E�-,4�0+�1��0��-1��+�-4(,6:�;�G��-,�S1&4:�+**9�3AA�4&(:�&16A�#":�#"#BAC:�C'��9�1&:�!"!#:�#O""=H\&�K<JE��-C-,-.-P��%E�_.�1)[-,(6-�L� !"!O$�<1-,�(*(&,(,6�*&�-��*-*�)0(4��'(1'5�-1��'&,&7.3�7-C&1��*-P�+&�4�1�(,*�18(�0�:�[��&51�G&,��18�[�'.'��%48�#H ;5,�$3!""#BO:�+**9�3AA�4&(:�&16A�#":�#"#BAC:�1'1-48:�!"!O:�!""#BO\&�V�1�RE�[-5*�1�[E����(���NE�F*�1,�<� !"!#$�D(,4�*+��6-93�*&0-14��-��.�*�7-*('�'(1'5�-1��'&,&7.��,'&51-6�7�,*�&/��7-���-,4�7�4(57)�(V�4�'&79-,(��:�;�G��-,�S1&4:�+**9�3AA�4&(:�&16A�#":�#"#BAC:�C'��9�1&:�!"!#:�#!BBHB\&0-14�DE�I&+7�FE�N-*+�1��.�R� !"!!$�F.�*�7��1��(�(�,'��-,4�FDN�75�*(��8���'+-���,6��3�-�9�-'�)2-��4�'&,'�9*5-�(V-*(&,�&/�*+��'(1'5�-1��'&,&7.:�;�I5��[���#=T3>T>?>B@:�+**9�3AA�4&(:�&16A�#":�#"#BAC:�C25�1���:�!"!!:�"O:�"#=\5���GNE�D(���**��FE��(��(-7��N� !"!#$�G+-���,6���-,4�&99&1*5,(*(���(,�25(�4(,6�'(1'5�-1)�'&,&7.�(,'5)2-*&1�3��*-P�+&�4�1�9�1�9�'*(8���(,�<1(,(4-4�-,4�<&2-6&:�;�G��-,�S1&4:�+**9�3AA�4&(:�&16A�#":�#"#BAC:�C'��9�1&:�!"!#:�#!B=#!_2,)D&+-77�4�<E�D5�*-9+-�JIE��&4�����;E�%4-75�]E�I-2-*5,4��J%E�%P(,*-4��RRE�%'̀5-.��%E��5C((�\E�Q4(-.��DDE�a-7&-+��%E�J&+�FGM� !"!#$�%�'1(*('-��-,-�.�(��&/�*+��(79-'*��&/�GK̂ _R)#H�&,�*+��6�&2-���'&,&7.�-,4��'&�.�*�7��-,4�&99&1*5,(*(���/&1�'(1'5�-1��'&,&7.��*1-*�6(��:�[���G&,)��18�[�'.'�:�+**9�3AA�4&(:�&16A�#":�#"#BAC:�1��'&�,1�':�!"!":�#"T#BH;&&1��SE�I1�V�*�\� !"#T$�%�D5�*(��8���R��(6,�D&4��3�*+��75*5-��1��-*(&,�+(9�2�*0��,�91&45'*)��18('���.�*�7�4�8��&97�,*�-,4��&'(�*-��'+-,6��91&'�����:�;�G��-,�S1&4�H>3H!?#"T:�+**9�3AA�4&(:�&16A�#":�#"#BAC:�C'��9�1&:�!"#=:�"B:�"=OJ-,,-,�RE�F+-,P-1�JDE��+&�(9&51�S� !"!!$�S-8(,6�*+��0-.�/&1�-�61��,�*1-,�(*(&,�*+1&56+�7(*(6-*(&,�&/�61��,�7-,5/-'*51(,6�'+-���,6��3�-��.�*�7-*('��(*�1-*51��1�8(�0:�;�G��-,�S1&4�OB@ ;5,�$3#O!T>@:�+**9�3AA�4&(:�&16A�#":�#"#BAC:�C'��9�1&:�!"!!:�#O!T>@J-.(P'(�aE�J-V-,'&6�5�aE�M-/'(�GE��&V-'-,�Q� !"!#$�NU9�&1(,6�2-11(�1��*&��7-1*�-,4��5�*-(,-2���'(1'5)�-1��'&,&7.3�*+��'-���&/�-,�-5*&7&*(8���'&)'�5�*�1:�;�G��-,�S1&4:�+**9�3AA�4&(:�&16A�#":�#"#BAC:�C'��9�1&:�!"!#:�#!>H!"J-.(P'(�aE��&V-'-,)G+-���QE�[�C�2�%E�D-*+(.-V+-6-,�J� !"!!$�G1(*('-���5''����/-'*&1��/&1�(79��7�,*)(,6�2�&'P'+-(,)2-��4�'(1'5�-1��599�.�'+-(,:�I5��F*1-*�6�N,8(1&,�O# >$3OTHT?OB#T:�+**9�3AA�4&(:�&16A�#":�#""!A�2��:�O##"



� ��������	
�����
�

���

��������������������������� ! !"���#����#��$��%��&�'�'�(�)���*�#+����'��',����#'���&%��&(�#&#�*�*��������(#�$��&��'#��$�'�&(���#+-�.��(�/�'�0#+(��+�)�1�2�����3���4� 5�6"78!9:;8!88-��**(+7<<����-���4<�9!-�9!! <�'+�-� ! !�����/=0��>�(�����=?��@,�?�� !  "���4�*���*#'�����4%�����'��',����#'���&%�(��'*�'#+7�$,*,�#��$�+,((�%�'����+-��(#��3���4�0#+�9A�8;B"7656;6::-��**(+7<<����-���4<�9!-�9!!5<�+9 !68C�! 9C�!! B5C8�����D��E�+���F=��0��&��3=��E�+���/��=G���H��0�IJ�3�� ! 8"�K�##���,&����#+�,�'#+�&���4#&#�*��4�##������2�*��������'��',����#'���&%�(#�$��&��'#7�*�#����#��$�)�4���*������%*�'+�������*�C���2#��',�*,�#-�L�1�2�����>����3���4-��**(+7<<����-���4<�9!-�9!:!<�!M6B!�A6:-� ! 8-� 9:MA�BB��#$#��.>���#��0���>��.�������CN#�&�+�����L�� ! 9"����*�#�'��*��),*�����$�#'�C����2�*����$#�*,�#+�*����'��',����#'���&%7�=�&�'���#2#��J,��*�*�*�2#��((���'�-�O,+�/*��*#4%�1�2�����8!�B"79A89;9AB5-��**(+7<<����-���4<�9!-�9!! <�)+#-� 6::���'��#���L��0#�P#����N#PP#�*�3�� !95"�.��'#(*,���Q��4�*�#�'��',����#'���&%7��������%+�+��$�99B��#I��C*���+-�0#+�,��.��+#�2�0#'%'��9 57  9; 8 -��**(+7<<����-���4<�9!-�9!96<R-��#+'����#'-� !95-�!M-�!!A���'��#���L��>�+'�'#����S��O�,��0����+*#�+#C/&�*�1��3,��#��L��N,�)�#'�*+#C��,�R#�+�=��N#PP#�*�3�� !9:"�O����#�+�*��*�#�'��',����#'���&%7�#2��#�'#�$��&�*�#�1,��(#���H������1H"-�1'���1'���9A!7 6B; 5 -��**(+7<<����-���4<�9!-�9!96<R-�#'��#�'��-� !9:-�!B-�! :��#����L����+��N��.���#����==��9MMM"�3,�*��#2#��*�#��%�),�����47�O#�#I*+��)����#�+�������#G��#2#��(C&#�*+-�='���3���4�0#2� B� "7 B8; B:���)�#����>,#�*#�1���>#�#QC.���#R��.��O�,&4��*�#����� !  "���#��&(�'*��$�*�#�'��',����#'���&%����+,+*����)�#��#2#��(&#�*7���1,��(#���(��#����*���((���'�-�/,+*����>����.��+,&�8B7 88; B8-��**(+7<<����-���4<�9!-�9!96<R-�+('-� !  -�!M-�!96������#��L��E,,��.���#��&����=��O��P�#�/1�� !9:"�.��',����#'���&%��+����#++#�*����%�'��*#+*#��'��C'#(*-�L�.�#���>����95A7ABB;AA -��**(+7<<����-���4<�9!-�9!96<R-�R'�#(���-� !95-�9 -�999���,+�/��O�#�#��3����+�C0����4,#Q�/�� ! !"���#���*��$�'��$*��4���+%+*#&�*�'���*#��*,�#��#2�#G����#�*�#(�#�#,�+��(��#+#��'�-���*�1�*�#(�3���4�L�96�8"79! 8;9!B -��**(+7<<����-���4<�9!-�9!!5<�+9986AC�! !C�!!68ACB�,���.��O�,���P�+�3��=P*�+�1��/P�(G��*��N�� !  "�>���,'*C+#�2�'#�+%+*#&+�����'��',����+,((�%�'�����(��'*�'#+����H��/31+7�*�#�&��#��*��4�#T#'*��$���*#�����#�2����&#�*������#�*�*���-�L�O,+�0#+�9B679AA;96A-��**(+7<<����-���4<�9!-�9!96<R-�R),+��#+-� !  -�!8-�!5:�,���.��/P�(G��*��N���O�,���P�+�3��=P*�+�1�� ! 8"���#�'��',����*%��$�(���,'*C+#�2�'#�+%+*#&+7�*�#����#��$�&�'��C��&#+�C�����&�'��C�#2#��'��*#U*,���$�'*��+-���*�L��(#��>����3���4�B8�B"769M;6A!-��**(+7<<����-���4<�9!-�99!:<��L�>3C�!9C� !  C�!!AA�,+,&�G�������E���R��R����O��S�Q#���L��O#P������#�����P�(�,��+�E��=����P�(�,��+�>��>������.0�� !  "�=�'��',����'�(�)���*%�$��&#G��P�*������#++�$����G�+*#�������++#+����*�#��4��C$����+,(C(�%�'����7���#���*#'#�#�*+��(���'�(�#+������,*'�&#+��$�'��',����#'���&%-�L�O,+�0#+�9B 795;89-��**(+7<<����-���4<�9!-�9!96<R-�R),+��#+-� ! 9-�9 -�! !S����#�/��>��R�(�*��N�����*�0�� ! 9"�1&#�4#�'#��$�'��',����#'���&%��#+#��'�7���+%+*#&�*�'���*#��*,�#��#2�#G-�3���4�1�2�����F,���8 �8"7A5A;AMA-��**(+7<<����-���4<�9!-�99!:<�31FC�!AC� ! !C�!!:5S��*�����D��'#�*�L��>������V�� !9:"�=��#I��*��������*�#��#*�'����#2�#G��$�*�#�'��',����#'���&%��2��,#�'�#�*���������+,+*����)�#�),+��#++�&��#�+7�G�#�#���#�G#���G�����G�#�#�+��,����#+#��'��&�2#����*�#�$,*,�#W�/,+*����)���*%��+G�*Q#�����"-��**(+7<<����-���4<�9!-�88M!<�+,9!!�: 5MMS#�����O#���=��>#�#����V�� !  "�1+*�)��+���4����P�4#+�)#*G##��'��',����#'���&%�(��'*�'#+�����+,+*���C�)�#�(#�$��&��'#7�*�#�&��#��*��4����#��$�'��',����#'���&%�#�*�#(�#�#,�+��(-�3���4��#'�+-��**(+7<<����-���4<�9!-�99!:<�3�C�! C� !  C�!9A!S��P�+�E���,&���V��>��4+�P����,�4+��(�/��K��Q�C0#%#+�L=��K,(*��O��>��4+�P����,�4+��(�>�� !9M"�H��#�+*�����4�'��',����#'���&%��G��#�#++�����(��'*�'#+����&��,$�'*,���4�I�&+-�L�1�*#�(���$�3���4�8 �B"7A68;A:B-��**(+7<<����-���4<�9!-�99!:<�L1�3C�! C� !9MC�!!A:S�#�#��3��0�+����=�� !96"���G���+�'��',����#'���&%��&(�#&#�*�*���7���'�&(�#�#�+�2#��#2�#G����'��*#U*��$�&��,$�'*,���4����,+*�%-�L�.�#���>����99A786;A9-��**(+7<<����-���4<�9!-�9!96<R-�R'�#(���-� !9A-�9 -�!B SX�#P#C��#,������K����/��O�'P#��E3>�� !9M"�=��#2�#G�����*%(���4%��$�'��',����#'���&%�),+��#++�&��#��(�**#��+-�L�����1'��� 8�9"786;69-��**(+7<<����-���4<�9!-�9999<�R�#'-�9 5683��#��0��@�������L��>,+�(�&����EE.�� ! 8"�.��',����#'���&%�B�),+��#++7���(��4��&�����$��&#G��P�$���+&���C*�C&#��,&�#�*#�(��+#+��/31+"�G�*��*��##�'�+#�+*,��#+-�L�.�#���>���-��**(+7<<����-���4<�9!-�9!96<R-�R'�#(���-� ! 8-�98599B3��&�,&K��)����=��K#��2#+#�=��/4���&)���=�� ! 9"�.��+#�C���(�+,((�%�'������#+�4��$���*�#�*���+�*����*�G���+���'��',����#'���&%7���+%+*#&�*�'���*#��*,�#��#2�#G��$�&#*���+���((��'�*���+�����',��#�*�4�(+-�L�.�#���>���-��**(+7<<����-���4<�9!-�9!96<R-�R'�#(���-� ! 9-�9 M9!9



���

������	�
���
���
����������������	������	����
���������������� �!"�#$��% �!"�#$��% �&�'(�� �)�#��*+��� �)�(#�) �,(-#���.! ��('-���! �/��0#�1�234335�6�#7(��#�07*'*$8��9*:+�*'�;8�!�<=��'�0$0#>�'>�$�#�0+=?�+*@�#9=���$(�+��0A0��7*'70:+(���B#�$0@*#�C�D�1(=�E0=�FG3?H4IJHFKC�"++:=?LL�9*�C�*#>L�F4C�F4FHL-C�-;(=#�0=C�343FC�F3C�4MH��##(77��/ �N�''*'0�O �P�99��Q �N#��9*�O�234335��'+07090'+=�*B��;=*#:+�A0�7�:�7�+8��'�+"0�90A0�*:R$0'+�*B�7�#7(��#�07*'*$8�;(=�'0==�$*90�=�*B�=$�����'9�$09�($�0'+0#:#�=0=C�1(=�!+#�+0>8�<'A�R#*'�SF2F5?IS3JIGGC�"++:=?LL�9*�C�*#>L�F4C�F443L�;=0C�3K4T��==�#��,O �,��''*77�#*�N�2343S5��9*:+�'>�,EN�=+�'9�#9=�B*#�+"0�7�#7(��#�07*'*$8�=+#�+0>�0=�9�=7�*R=(#0?�+"0�7�=0�*B�N+��8C�!(=+��'��77*('+���'�>�%*��78�D�FG2G5?HH4JHKTC�"++:=?LL�9*�C�*#>L�F4C�FF4TL�!��%DR�4MR�343FR�43TG��+"�A�+"�'�'�P ���+"�8�U"�>�'�) �)"*#�'��! �E�'��V% ��#*#��1�234335�P#�A0#=�*B�7�#7(��#�07*'R*$8�B*#�=$�����'9�$09�($�0'+0#:#�=0=?�7�=0�=+(98�*'�+"0�N'9��'�=+�+0�*B�Q�$���V�9(C�D�1(=�E0=�FGK?KKMJF4FIC�"++:=?LL�9*�C�*#>L�F4C�F4FHL-C�-;(=#�0=C�3433C�4HC�44M��(==�V� �1W"'0#�P �O*++'0#�D�234335��::��7�;���+8��'9�/�$�+�+�*'=�*B�7"�'>0�$�'�>0$0'+�B*#�7�#R7(��#�07*'*$8��'�$�'(B�7+(#�'>�7*$:�'�0=C�%#*709���6*$:(+�!7��3FM234335?KKTJF44MC�"++:=?LL�9*�C�*#>L�F4C�F4FHL-C�:#*7=C�3433C�F3C�3KT��8#�'>�%�234FG5�X(���+�+�A0�7*'+0'+��'��8=�=?�+"0*#0+�7���B*('9�+�*' �;�=�7�:#*709(#0=��'9�=*B+@�#0�=*�(+�*'C�)��>0'B(#+C�"++:=?LL�';'R�#0=*��A�'>C�*#>L�(#'?�';'?�90?�4FHTR�==*�#R�SKIFMS�0#���E �%#0U�*=��� ��7�$:*#����234FT5�.*@�9*�=7"*��#=��::#*�7"�+"0�7�#7(��#�07*'*$8Y���=8=+0$R�+�7���+0#�+(#0�#0A�0@C�D�6�0�'�%#*9�FMT?M4SJM33C�"++:=?LL�9*�C�*#>L�F4C�F4FHL-C�-7�0:�#*C�34FMC�F3C�FF3�"�+#0�% �%�'7"���E �!�'>"�� �1�;8�'�!�2343F5���=8=+0$�+�7���+0#�+(#0�#0A�0@�*'�+"0�7�#7(��#�07*'R*$8��'�+��+�A0=��'�+"0�<(#*:0�'�Z'�*'C�!(=+��'�%#*9�6*'=($�3H?FTMJ343C�"++:=?LL�9*�C�*#>L�F4C�F4FHL-C�=:7C�3434C�4KC�44T��="#��D/ �6"�@0'>��)P �����)�2343F5�6*���;*#�+�*'��=��'�0'�;�0#�B*#�7�#7(��#�07*'*$8?���7�=0�=+(98�*B���90A0�*:�'>�7*('+#8C���'�>�P07�=�IK2T5?FMTGJFT44C�"++:=?LL�9*�C�*#>L�F4C�FF4TL��PR�F4R�34FTR�FFFF�*'9���! �!�'>"�! �,(:+��.�2343S5��==0==�'>�0'�;�0#=�*B�>#00'�0'+#0:#0'0(#="�:��'�7�#7(��#�07*'R*$8?��'��'+0>#�+09��::#*�7"C�D�6�0�'�%#*9C�"++:=?LL�9*�C�*#>L�F4C�F4FHL-C�-7�0:�#*C�343SC�FSIKKK�*#=0�0++*�%�234345�Q�#>0+=�B*#���7�#7(��#�07*'*$8C�E0=*(#�6*'=0#A�E0787�C�"++:=?LL�9*�C�*#>L�F4C�F4FHL-C�#0=7*�'#07C�34FKC�F4GIIS�(#��� �/*'>*�� �[�''��!�234345�6�#7(��#�07*'*$8��'�N+����'�!�<=?���$(�+�R$0+"*9�=+(98C�D�6�0�'�%#*9C�"++:=?LL�9*�C�*#>L�F4C�F4FHL-C�-7�0:�#*C�34FKC�FFTT3FV0#��� �V0>#��� �6�>'*�< �O#�'U*�! �)($�#�& �/�$:0#+�7*�Q �1�==�'��6��2343S5�Q"0�#*�0�*B�9�>�+���+07"'*�*>�0=��'�=(::*#+�'>�+"0��$:�0$0'+�+�*'�*B�7�#7(��#�07*'*$8�:#�7+�70=�;8��'9(=+#����=$�����'9�$09�($�0'+0#:#�=0=C�1(=�!+#�+0>8�<'A�#*'C�"++:=?LL�9*�C�*#>L�F4C�F443L�;=0C�SSTTV(9(#(:�+��!! �1(9"@�#�% �%�::(�E% �6"*@9"(#8�! �)*'9����� �6"��#�;*#+8�� �,"*="�!)�234335�Q#�'=B*#$�'>�=(=+��'�;���+8�*B�N'9��'�=$�����'9�$09�($R=�U09�0'+0#:#�=0=�+"#*(>"�7�#7(��#�07*'*$8��9*:+�*'C�D�1(=�E0=�FGK?3I4J3HKC�"++:=?LL�9*�C�*#>L�F4C�F4FHL-C�-;(=#�0=C�3433C�4IC�4SH\#$�U�;���� �%#�0+*R!�'9*A���& �%(>�R/0���E �D�7��6�234FT5�6�#7(��#�07*'*$8��'�!:�'�="�!�<=?�7"���0'>0=��'9�*::*#+('�+�0=C�D�6�0�'�%#*9�FTI?FIMJFHMC�"++:=?LL�9*�C�*#>L�F4C�F4FHL-C�-7�0:�#*C�34FTC�4SC�4SF\=+0#$�''�6� �V�=7�$0'+*�/P �!+0�';#(7"�O) �6���0>�#*R90R�0'0U0=�P�2343F5�P#�A0#=�+*��$:�0$0'+�+"0�7�#7(��#�07*'*$8��'�;*#'R=(=+��'�;�0�;(=�'0==�$*90�=?���7�=0�=+(98��'�+"0�B�="�*'��'9(=+#8C�E<,<�E0A�=+��P0�,0=+�*�3T2S5?33SJ3G4C�"++:=?LL�9*�C�*#>L�F4C�FF4TL�E<,<R�4SR�3434R�44FM\8�'�*���� �!7"#*90#�% �]"�+0"0�9�Q �)*��90�\ �]��('($��) �!"�#�̂�! �E�@'�1 �\9($(8�@��& �/0'90�A*�! �1#�>"+8�, �Q�-�'��1 �D��80*���Q �/�'9('9��/ ��+*'>��E ��;*�B�+"��!�234335�P�>�+����''*A�+�*'=�B*#�+#�'=�+�*'�'>�+*�7�#7(��#�:��=+�7�A��(0�7"��'=��'��B#�7�C��B#�D���'�>�T2F5?TSJF4TC�"++:=?LL�9*�C�*#>L�F4C�F4T4L�3SS33�SMSC�343FC�FKKKM�I4%��=:�'0'�&& �!(*��=�!Q �.0'++*'0'�) �/0"+�$_���.�234335�!(=+��'�;�0�7�#7(��#�07*'*$8��'�+"0�@**9�7*'=+#(7+�*'��'9(=+#8?���;(=�'0==�*::*#+('�+8�:0#=:07+�A0C�!*(+"��=��'�D�1(=���'�>�6�=0=�FF2F5?3MJSGC�"++:=?LL�9*�C�*#>L�F4C�FFMML�33MMK�MMK33�F4T4I�M4%���0#�/]�2343S5�P0=�>'�'>�B*#�7�#7(��#�+8?�=(=+��'�;�0�:�+"@�8=�B*#��(=+#����'�B�="�*'�=$����+*�$09�($�0'+0#:#�=0=C�D�O�="���#����'�>�3M235?3TMJSF4C�"++:=?LL�9*�C�*#>L�F4C�FF4TL�DO��R�4KR�343FR�4334%�UU��! �6*#;*�/ �6�:(+*���2343F5�O�'+07"��'9�!�<=�=(=+��'�;�0�;(=�'0==�$*90�=?�#0̀07+�*'=��'9�7*'R=�90#�+�*'=�B*#���7�#7(��#�07*'*$8C�D�6�0�'�%#*9C�"++:=?LL�9*�C�*#>L�F4C�F4FHL-C�-7�0:�#*C�3434C�F3I3FM%#�0+*R!�'9*A���& �D�7��6 �!�'+*=�D �1�($>�#+'0#�ED �\#$�U�;�����234FK5�)08�=+#�+0>�0= �#0=*(#70= ��'9�7�:�;���+�0=�B*#��$:�0$0'+�'>�7�#7(��#�07*'*$8��'��'9(=+#����=$�����'9�$09�($�0'+0#:#�=0=C�6*#:�!*7�E0=:*'=�;�<'A�#*'���'�>�3H2H5?FGMSJFGTGC�"++:=?LL�9*�C�*#>L�F4C�F443L�7=#C�FMHF



� ��������	
�����
�

���

������������������������ �!"������#$��%�&�'�(���)��*�+��,�-./.01�2�3�����4��+��+"�����+���&3��4����35��&6��&���������&��4�����73�8������" �������)$ 9�*�:���$�7�)���7�*:$)�0;-<15;.=>;<?9�4��6 5@@����9���7@�0/9�<A.B@�C��&9�<;0<D��2��)�7�����!�-./..1����"��+��+�����������+��+"���������6����"� 4�65�����E6�������3� �"�3����(����+��+"�����)$ 9�*�2" �D� �0;F50?A>./F9�4��6 5@@����9���7@�0/9�0/0B@C9�C(" ��� 9�./..9�/<9�/A/D��2��)�7�����!�-./.<1����"��+��+��������6��+�  � �����4��+����E���8�+��+"���������6����"� 4�65���G"������������ �"�3����(����+��+"����H�& 9�*�,���������9�4��6 5@@����9���7@�0/9�0/0B@C9�C+��6���9�./.<9�0<=??<D�� �����)��I�����,��)�������,��J�� �*�-./0A1�,��+"�����+���&35�+4�����7� �����6�������� �8����4��&��"�8�+�"���7����" ��3�(3���7��������� 8��&�����9�:�5�./0A�:$$$��������������� 3&6� �"&������������������������6����"� 4�6���$)��:�:$�./0A9�4��6 5@@����9���7@�0/9�00/A@��$)���:�:$;�B<0.9�./0A9�A/F;;�.0D�6�K��J�&6�D�-0AA?1���+4����7�+���+4��7�9�:�5�D�3�������)������$#�-�� 1�L"&���+4��+������+��&����+4��7�9�D� �"�+� �������+4����73������::9�2�����������  ��66�<.F><AAD����� 4�" ����D������)��K�3�����-./.<1�K�+��+�6�"���&��4�����73���� +������������6��+��+"����(" ����  �&���� ���� &��������&���"&� +���������6�� � �-�)$ 15���+� �� �"�3����+4���� �8��3� ��� �� ���6���"+�� ����+�� 3 ��&9�*�,���������9�4��6 5@@����9���7@�0/9�0/0B@C9�C+��6���9�./.<9�0<B/?<D�'� ����2�4��� �K����������!�� ��M��L�8&���$��:�����"�K��J�83�N�����O��&� �K��D�������D����6����� ����L�� +4���'�!��(�� �)����6��,�-./0B1�:&6��&����������8�+��+"�����+���&3�(" ���  �&���� �(3� &��������&���"&� �'��������6�� � �-�)$ 15�2������ ��������(��� 9��" �����(����39�4��6 5@@����9���7@�0/9�<<A/@� "?00�0.0.D����7"�'�$ 6�������%��,"��� �D�&��K��,4�P�4"�3����I��'�K+������Q��K�(��� ����I� 6�"������)���� �� �,��I�3���-./..1��4��������8�+��+"�����+���&3�6���+�6�� ����� " �����(����������������������������4��+�� �+������+���&�+������������&������6��8��&��+�5�������+��8��&�)�E�+����)$ 9�:���*������$+���.5;?9�4��6 5@@����9���7@�0/9�0/0B@C9��C6�9�./..9�0/?;A=D�����#*����&�+�DJ��2�C��+���-./0A1�,�����("���� ��8� &��������&���"&������6�� � �����&6��3&��������4��$"��6����R�����+�"����� 9�$+���D� �$N���: ���'�<.-015<.AB><</?9�4��6 5@@����9���7@�0/9�0/?/@�0<<0B�FFS9�./0A9�0B=?=�<.D����������O�����)�-./.<1�M4���&������� ������6����"� ������+��+"�����+���&3��+����T�$�����+��8��&�*�6�������O������9�*�2" �$�4�+ �0?;-015F0>A09�4��6 5@@����9���7@�0/9�0//F@� 0/==0��/..��/=0..�/��"���*D��D�(�������������I������+�� �)��G"� �I�-./..1�K��6���7���7������� ��������� 3 ��& �������(���+��+"�����+���&3���������6����"� 4�69�)���7�I�+� 9�4��6 5@@����9���7@�0/9�00/?@�)I��/.��./..��/0A/�+��6����������)��������"� ��#)��K������R ���K����������������7������-././1�I3��&�+�+�6�(������ ������������&�������++�"����7�8����4��+��+"�����+���&3����(" ���  � 9��" �����K++�"���)���7�����+3�*�00-F1500.A>00=?9�4��6 5@@����9���7@�0/9�00/?@��K)�*��/;��./0A��/0=/�+4&����,�L��J�����&����2��2�4��"�,O��O��������,�-./.01�R���� ������7��4���U�+���8�&��N�������������������+��+"�����+���&3�6��+��+� 5��4��&�������7�������8�+�� ������6����������������!��&����)$ 9�2" �������73�$�������</-?15;0F0>;0?F9�4��6 5@@����9���7@�0/9�0//.@�( �9�.?B<�+4����������K�77������J��M�(���R�-./0A1��4���������+���8�+��+"�����+���&3�6��+��+� �����4�� " ������(���������6&����7��� 9�*�:���$+���.<-015FF>A=9�4��6 5@@����9���7@�0/9�0000@�C��+9�0.F<.�+�6��������Q�++������O�-./.01�L�P����+�� ���4�����6T�%�7���'���������������7�6��+�  � �����+����E��"���8�+��� �8��� &��������&���"&������6�� � V�+��+"����(" ���  �&���� �������"+����9������7���<A-<150;0>0B.9�4��6 5@@����9���7@�0/9�F;<<@��00B9�./.09�/?�4���*��K��3��,��J4����������K��O��7�M�-./.<1�$  ������������������+�6�(����3��8�6���"+��� ����+�������6�� � ���P��� �+��+"����(" ���  �&����5�&�������� �����(������ 9�2" �������73�$������9�4��6 5@@����9���7@�0/9�0//.@�( �9�<<?/�4��&��QJ��!��������J��#���JJ��,4���MJ��J"&�����-./.01��4������ ������8��&���������+���&3����+��+"�����+���&3�8��� " �����(����3��&��7��)$ 5��� �"�3����6�� 6�+� ���&6���&��� ������6����G"�� ��� 9�2" �������73�$�������</-;150?/<>0?..9�4��6 5@@����9���7@�0/9�0//.@�( �9�.F0F������O,���4�(���OW��J�"7���� N� �:��2��(�����*,������ 7������KK�-./0A1�,��+"�����+���&35�����3 � ��8��4���&6��&����������8�6��+��+� �����4��2��'���������P��N9�D$!$�D��� ���I��!� ����.B-015<A>B/9�4��6 5@@����9���7@�0/9�00/?@�D$!$��/<��./0?��//;;�&��4�K���������7�K��2��N4�"��O�-.//=1��4��7�������+���8� " �����(��� �+�����+4��+������� ����� 9�D� �����+3�<;-0/150;A0>0=0/9�4��6 5@@����9���7@�0/9�0/0B@C9��� 6��9�.//=9�/F9�//=�&��4�K����  �*���!����*�-./0/1�:���������� �"��� ����� " �����(����3����� ����� 5��4�����"����8��4��&"����������6�� 6�+����������� �+4�����7� 9�D� �����+3�<A-;15;<=>;;?9�4��6 5@@����9���7@�0/9�0/0B@C9��� 6��9�./0/9�/09�/.<�&��4�L��I� +�����D��2���"++��)��K+"���I�-./..1��)$ ���7�7�&����P��4��4�� " �����(���������6&����7��� 5���6�P���6�� 6�+����9�*�2" �D� �0;A500.>0..9�4��6 5@@����9���7@�0/9�0/0B@C9�C(" ��� 9�./..9�/=9�/.0



���

������	�
���
���
����������������	������	����
���������������� �!"�#�$$�%�&'('')��*$+,��-�.��/01$�"23",-".4"�-.�+,�.$-+-�.-.5�+��4-,4*��,�"4�.�678�9�:*$�;"$�<='>?@=AB(=8��++3$>CC�D�-8��,5C�<(8�<(<BCE8�EF*$,�"$8�'('<8�<'8�(G(������� �H�.D��� �I�7���J �:��++�4��,7����&'('')�!"K"��3-.5���4-,4*��,�"4�.�67>��.�"2�6-.�+-�.��L��/01$�,��"�-.�M.D-�8�9�:*$�;"$�<='>=N?A==G8��++3$>CC�D�-8��,5C�<(8�<(<BCE8�EF*$,�"$8�'('<8�<'8�(G'��.-�# �I."O3"�P �;�*2�/ ��.�.D�; �Q�,�$�.�0# �:�.R"+�!S�&'('N)��D�3+-K"�D-$+,-F*+"D��"�D",$�-3��.D�4-,4*��,�"4�.�67��D�3+-�.�F7�"6",5-.5��/0$8�9�:*$�;"$8��++3$>CC�D�-8��,5C�<(8�<(<BCE8�EF*$,�"$8�'(''8�<<N=TT�+�-4*�! �J�3�U�&'(<T)�/�33-.5�+�"�-.+",�4+-�.$�F"+R"".�+�"�$+�O"���D",$��L�+�"�4-,4*��,�"4�.�67�"4�$7$+"6��33�-"D�+��+�"�+"2+-�"��.D��33�,"��$"4+�,�-.�;�6�.-�8�/�.�5�/�,O�P�����S.�R����4�<N&=)><<@(A<'(@8��++3$>CC�D�-8��,5C�<(8�'=GTC�664O$V�'(<TV�((N<�+"�6�$W4W7O�/ �J-",$4-".-�O�� ��F,*D�.�!�&'('N)�/�.�5",-���D"4-$-�.$��.D�."R�3,�D*4+�D"K"��36".+�-.�+�"�4-,4*��,�"4�.�67�6�D"��".+",3,-$">��F$�,3+-K"�4�3�4-+7��.D���6"D-�+-.5�,��"��L�$+,�+"5-4��,-".+�+-�.8�!"4-$-�.8��++3$>CC�D�-8��,5C�<(8�<((GC�$=(B''V�('NV�((NNBV<�*4�"O�H �X",.�.D"$�PM �S,�*$�� �X-�$",�/ ��E�5,".�Y�&'('<)�M..�K�+-�.��.D�+�"�4-,4*��,�"4�.�67>���$7$+"6�+-4��-+",�+*,"�,"K-"R8�:*$��+,�+"57�0.K-,�.�N(&T)>NBTBANG('8��++3$>CC�D�-8��,5C�<(8�<(('C�F$"8�'TN=�*D*$-.5�"�9M ��"*,-.5���&'('')��*33�7�4��-.�4����F�,�+-�.��.D�$*$+�-.�F-�-+7�3",L�,6�.4"�-.�4-,4*V��,�"4�.�67>���$7$+"6�+-4��-+",�+*,"�,"K-"R8�M.+�9�J,�D�04�.8��++3$>CC�D�-8��,5C�<(8�<(<BCE8�-E3"8�'('<8�<(T=('�*$�.+7�� �%E��E�.��: ��*�-$+7�.-�;0�&'('()��.�-.K"$+-5�+-�.�-.+��4-,4*��,�"4�.�67�3,�4+-4"$�-.�+�"�+,�VD-+-�.���R��D".�L*,.-+*,"�-.D*$+,78�J,�D�J��.�P�.+,���N<&<B)><NNBA<N=T8��++3$>CC�D�-8��,5C�<(8�<(T(C�(@?NG�'TG8�'(<@8�<G(GN�''%�.�9# �%�.�X9 �;�6�O,-$�.����&'('')�%,�.$-+-�.-.5�+����4-,4*��,�"4�.�67>���$7$+"6�+-4�,"K-"R��L�-+$�D,-K",$��.D�F�,,-",$8��*$+�-.�F-�-+78��++3$>CC�D�-8��,5C�<(8�NN@(C�$*<=(�N<G?G%,�.Z"�D�! �!".7",�! ��6�,+�J�&'((N)�%�R�,D$���6"+��D���57�L�,�D"K"��3-.5�"K-D".4"V-.L�,6"D�6�.V�5"6".+�O.�R�"D5"�F7�6"�.$��L�$7$+"6�+-4�,"K-"R8�:,�9�/�.�5�<=&N)>'(GA'''8��++3$>CC�D�-8��,5C�<(8�<<<<C�<=BGV�T??<8�((NG?%,"K-$�.��Y �[�F��� �I*WW��! �I�6"$�[�! �/�$4�,".��$�9�&'('N)�:�,,-",$�+��"63��7-.5�D-5-+���+"4�V.���5-"$�L�,���4-,4*��,�"4�.�67>���6*�+-V�"K"��3",$3"4+-K"8�9�0.K-,�.�/�.�58��++3$>CC�D�-8��,5C�<(8�<(<BCE8�E".K6��.8�'('N8�<<G=NG%,-5*",��� �P*",K��/P ���"WV/�,+-."W�X9�&'('')�P��$-.5�+�"����3�+�,�*5��"4�V-..�K�+-�.�F7�0*,�V3"�.�Z,6$>�4-,4*��,�"4�.�67�L�,�$*$+�-.�F�"�D"K"��36".+8�:*$��+,�+"57�0.K-,�.�N<&?)>'NNGA'N?(8��++3$>CC�D�-8��,5C�<(8�<(('C�F$"8�N('=%*,��H �Y�.$O-�9 �������% ��+���"�/ �J--3�,-.".�� �#��O�O�,-�J�&'(<@)�\.��4O-.5�4-,4*��,�F*$-."$$>���L,�6"R�,O��L�F�,,-",$��.D�D,-K",$8�9�P�"�.�J,�D�'<'>@(A@T8��++3$>CC�D�-8��,5C�<(8�<(<BCE8�E4�"3�,�8�'(<T8�<<8�'('\.���0 �\,F-.�+-�� �P�-�,�.-�!�&'(<@)�/�.�5",-���3,�4+-4"$�L�,�D"$-5.-.5�4-,4*��,�"4�.�67�F*$-V."$$�6�D"�$�+�"�4�$"��L��.�M+��-�.��/0�-.�+�"��]4"�$*33�7�-.D*$+,78�9�/�.*L�%"4�.���/�.�5�N(&N)>?B<A?T@8��++3$>CC�D�-8��,5C�<(8�<<(TC�9/%/V�('V�'(<TV�((B<#",6*.+�!� �H"5,���U �#",R"-E�J� �S*33".$�!# �Y"OO",+�/J�&'(<@)�023��,-.5�F�,,-",$�+��-63�"6".+V-.5�D-̂",".+�4-,4*��,�F*$-."$$�6�D"�$8�9�P�"�.�J,�D�'''>T@<A@('8��++3$>CC�D�-8��,5C�<(8�<(<BCE8�E4�"3�,�8�'(<@8�(N8�(?'#-,6�.-�H ���2".��J �;�*+�;!�&'('')�02�6-.-.5�+�"�,��DF��4O$��L�4-,4*��,�"4�.�67��D�3+-�.�-.�6-4,� �$6��� ��.D�6"D-*6�".+",3,-$"$�&/�/0)�+�,�*5��$*$+�-.�F�"�D"K"��36".+�5���$8�:*$��+,�+"57�0.K-,�.�N<&G)>'@(TA'@N(8��++3$>CC�D�-8��,5C�<(8�<(('C�F$"8�N(?=_�D"�: �/"�+��P �I,-]+�$���&'('')�P�3�F-�-+-"$�L�,�4-,4*��,-+7>��K",4�6-.5�4����".5"$�+��+*,.�R�$+"�-.+����,"$�*,4"8�:*$��+,�+"57�0.K-,�.�N<&B)>'B?TA'BT<8��++3$>CC�D�-8��,5C�<(8�<(('C�F$"8�'@@T_��,�K"�: �%��6�,�/ �J�D�7.-+$7.��S� �;�66"��I[ �#",F�.5�IJ9�&'(<T)���6*�+-V�"K"��3",$3"4+-K"��.�-..�K�+-�.�"4�$7$+"6$�L�,�3�+�VF,"�O-.5�-..�K�+-�.8�%"4�.���X�,"4�$+���4�P��.5"�<NB><(NA<<N8��++3$>CC�D�-8��,5C�<(8�<(<BCE8�+"4�L��,"8�'(<G8�(=8�(<<_�-+6�,$��[�&'(<')�Y�R�*$"L*��-$�+�"�6*�+-V�"K"��3",$3"4+-K"�L�,�+,�.$3�,+��.D�$*$+�-.�F-�-+7�,"$"�,4�̀�9�%,�.$3�I"�5,�'=>=TNA=TG8��++3$>CC�D�-8��,5C�<(8�<(<BCE8�E+,�.�5"�8�'(<'8�(<8�(''Q�.5�/ �P�".�[ �_�.5�9 �/$-5R��I �U$6�.��M �X�RW7�� �;��."7�!_ �Q�3�JV��&'('N)�P-,4*��,�"4�.V�67�$+,�+"5-"$�L�,�4�6F�+-.5�4�-6�+"�4��.5"��.D��+�",�".K-,�.6".+���-$$*"$8�0.K-,�.�P�"6�["++�'<&<)>??AT(8��++3$>CC�D�-8��,5C�<(8�<((GC�$<(N<<V�(''V�(<=@@VBQ�WD�.-�/ �I�.W��"W�0 �P��++",E""�J�&'('<)���6*�+-V4,-+",-��D"4-$-�.V6�O-.5�L,�6"R�,O�L�,��5,-4*�+*,"�$*33�7�4��-.�,-$O�6�.�5"6".+�*.D",���4-,4*��,�"4�.�67�4�.+"2+8�/�.�5�!"4-$�?@&T)><T(<A<T'B8��++3$>CC�D�-8��,5C�<(8�<<(TC�/!V�<(V�'(<TV�<(TT



� ��������	
�����
�

���

����������������������������������� ! "#�$�%�&'(��%����)�&)�*�&��)+�+,-��%+.(�+��/-�012'3���)�'��'(�%-�+��+&����4�(�+��*�*���(�,�)-���%�5�%�'(&-�67!7�5�%�1�����8�(��0-'(�9 "�6#399:;<99;;7��((.'3==�%+�7�+&�=�9!7�99!>=�5180?�!6?� !  ?�! @@����A��B��-���1��0�&��B0��1�*�C���� !  #�D+E�&%'���(&��'F+&,�(�G��,+%�*�+F�)�&)�*�&��)+�+,-�F+&�012'7���A�'�H�'�9663:6:<:::7��((.'3==�%+�7�+&�=�9!7�9!9@=I7�I/�'&��'7� !  7�!97�!J"��))��**�����K&�G�(�*��K��0(&�����H�� !  #�K&+�)(�G����%�&��)(�G��G��E'����(���(&��'�(�+��(+E�&%'�)�&?)�*�&�/�'���''�,+%�*'3����&+��%�%�'(�%-����(���.*�'(�)�.�)C��������%�'(&-7�5�(�2�(&�.�1�������9>�"#39!;"<99! 7��((.'3==�%+�7�+&�=�9!7�9!!;=�'99"@:?�! 9?�!!;>:?4LMNOPQRSTUQ�VWXS�0.&����&�B�(�&��&�,���'����(&�*�E�(��&���&%�(+�I�&�'%�)(�+��*�)*��,'����.�/*�'��%�,�.'���%���'(�(�(�+��*��Y*��(�+�'7



 

137 

Appendix 3  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Publication III 
Ahmadov, T., Durst, S., Nguyen, Q., Foli, S., & Gerstlberger, W. (2024). Circular Economy 
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Perception, and the Mediating Role of Circular Economy Orientation. Accepted in Journal 
of Circular Economy. 
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&�Y���_����������������	�����m��	���$��$����n��UKi�X̂���o��$àX$Vp��$�����&�Y�Y�_���$������$������������V������������$���V�$��E�������������������	�

��������$��V��JO
�������������	����������F���$���$�����������������

�����$�������$���$�����������������V�������	���$�$��������$�������������V�$��$F$����$��̂�$��$����i���$���$�����&�Y�Y�l�J�����$�����&�Y�YY_���G�qrsttu�tv�wxyz{|yy�}{~��t�|�{}{r|���}uuz{{��{z�|�yz���tv��|rs{tut�����}uuz{{���y�t{z}�H��|y|}�rs��{y�z�x�|�tv�q�|~|{����q����t�s|{�x����q�|~|{�L�����wxyz{|yy�qrsttu�������{z�|�yz�����}��||{�}{�}���z{u}{~�M��|�}���|{��tv�wxyz{|yy�}{~��rt{t�zry���|���}�z���{z�|�yz�����|���}�z����r|u}{~�Q��|�}���|{��tv��rt{t�zr��{}u�yzy���{z�|�yz���tv��}u|{rz}���}u|{rz}��q�}z{�S�qtrz|���vt���{ruxyz�|�}{~��tuu}�t�}�z�|��{��|��|{|x�ysz���q�x���}�����|��}{����t��|y�t{~z{��}x�st����}�u}{�}s�}~t���}u�|rs�||�



���������	�
��������
�������

��

����������������������������������������

���������������������������������������������������������������������������������������������������������������������������������������������������	������������������������������������������������������������������������������ �!"������������������ �#$���		����%&
����������������	�������������������'���������(�)�������� � "�*���������������� �!$���������������+���� �,$��������������������������	�������������������������������������������������������������������������		���������	�������������������������������������������������������������������������������������������������-������������%&
�����	�����������������������������������������������������-��������������	�����������������������������������������������������������������������	��������������'�������������������.��	�����������������������������/��������	������������ �!"�0������������������ ,1$�������������������2�������/��������(�3����������� ,1$����������������������������/���4�56���������������� � $������������������%&
�����������������������������������������������3������������������������������������������	�����������������������������������������������������������	�������.���7��������������� �!$�����.����������	�������������������������/�������*�������������� �#$��������������������.�������������������'������������� �!$������������	���������	�����������������������	��������������������%&
������.������������������������������������������������������	�������	������������������������������������

������������'�����2�����������������������.������������������������������������������������%&
�����������

������������'������������� ��"�
��������������������������� � "�/����������������� ,8$��-���������������������������9��������������	�����������������	��������������������:0��	����������� �!"����.������� �,"�����+��������������� �,$��&���������

���������������������������������������������������������	�����������	�������������������������������;���������� �!"��������(�3������ ��"�%���������������� �,$��-������������������������������	���������������2���������	���������	����������������������������������	�������������������������

����%&
�������������������� �!"�-����������������� �!$��-����������2�������������������������������������	�	����������	�����������������������������������������������	���	�������������������������������������������������������������������������������������������/���������� �!"�0��������������� ��"�%��������<���������� �,$������������������.�������������������������������������������������	�������.��*������,$�������������.�������������������������������������������������������������������-����	�������.����������������������������������������������������������������������	���������	��������������������������������	�

��������������%&
���%��.����������������������������������*��������,=1#$���2����������������������������������������2��������������������.������������������;�������������������������������������������������������.��	���������������������������������;����������������*��������,=1#$�	����������������������.��������������������	����������������������	���������������������������������������	����������;�������
���.�����,==>$��2�����������������2�����������������.����������������������	����������������������	���������.��������	���9�����������������������������������	���������������������������-�������������������������������������������������������������	������������������.��������������������������������������������������������������������������������������	�

������������?�������2�������

�����������������������������������������������������.��������������������������������������������������������������	�

���������������������	��������	����.����������'������������� ��"�%��������(���������� � $��-���	���������	����������������������
��������������������������� � "�3���@���;:��;������������� ��"��������������� � $������������������.����������������������������������������������������A/B�����������������������2���������	������������������������;�����������������������������������������'������������ � $���������������������������������������������������������������������	�������.����������������������������������������������������������.����������	�	��������������	�������������������������������	���������������������;���������������C��������.�����������������������������������������������2����������������	����.������������������������������������������������������	�������������������������������������������������������������������������������D�������������������

����������������������2�������������������������������+��������������������������������%��������,==>$���2������������������������������������������������������������������������������������������������������������������������������������������������	����������������������-����������������������������������������	��������������������������������	����������������������*����2�������)�������������� �!$��2����������%&
�����������������.�������������?��������#� ������������������������;�����������������������������������������������.������.������������������������������������		�����������������������	�������������

��������������������������������
��������������������������������������������������������/����������,==#$�����������������������	��������	��������������������������������������������������;���������������������������������������������������������������������.��������������������*������������������������������������������ �#$�����������



���������	�
��������
�������

��

���������������������������������������������������������������������������������������������������������	�������������������������������������������������������������������������������������������������������������	������������������������������������������������������ ���������!�"��

�#$%&'(�)*�+,(-'(.$/01�#'02(3-'45�6781-'$9%�.,(�:;9('%;�-<�:.04(,-1=('�>9<1&(9/(?�@090%('$01�A('/(8.$-9?�09=�:.'0.(%$/�B'$(9.0.$-9�$9�C=D09/$9%�E$'/&10'�6/-9-2;�A'0/.$/(F�$9�:@6F�G�����������������������������������������������!��������	���������������	�������H�������������!������!���!��������������������������	�

������������	��I
�"�I���������	������J����������	�����������������������������	���������������������������������������������K����!������!������!��������������	�������		������������!��������	�

���������������I
�"�
����K������J���������������!�	�������H�������������������������������������	���������������������������!�		���������!��I
����!������!��������������������������������������������"�L��!���J����������������H�����������������������������
���������!�
�������
������M


N����������

J����������������������������MO���!��J�����P�I�Q���R���Q���H�J����SN"�G�!������!�������������������	�������������	������������������������	��I
�������������

�����������������!������!���������������������!�!��������������������������������I
�J��������������	����������������������

���������������I
�����	��������������������������!��

"�L����	���J���������!����������!������������!������!�����	�����!�������������������

���������������������������������"�I�������������J������������������	��������	�!�		���������H����!�������

���������������I
�"�T��������������������I
����������H������!�		���������H����!������������������������������������������!����������������M�����������"J�����N"�L����	���J����������H����!��������������������	�����������������I
�����������J���������

�����������MO���!��J�G��J������"J����UP�V���������"J�����N"�O�H�����!������������������������	��I
����������!�������������

���!��������������������MW���������!����������"J���SXNJ����������������������!��	����������!������	����������������������������H���!�������	�

���������������I
�"�Y������J����������������������������������	����H����!��������������������������

�������������MI�����Z�������J����SNJ����!���!�!��������������

��������������������!�������	���������������������������������������������������H����!�����������J��I
�����������������������J���!�

����������"�L�������!����������������������������������������������������������������	����	�������H����!������������MV���������"J�����P�
�����������������������"J�����NJ�����������!�����������������	������������!�������������H����!���������������

����������"�O!!���������J���������������������������������	�����������������������������������������������	���



���������	�
��������
�������

��

����������

�����������������������������������������������	�������

����������������������������	��������������������������������������������������������������

����������������	����������������������������������

�����������������������������������������������������������������������������������������������������������	��������������������������������������������������������������	�

���������������������������	��� !
���"��������������	����������������������������	��������"�����#���������������������������������������������������������������������������� �������$�������������������������������������������������������� �������������������������������	������������� �������%�������������������������������������������������������	�����������&��	���������'�������� �������(��������������������&���������������������������	������������������������"�������������������������������������	�������������������������	��������������	�������������������������������	��������������������������������������������������������������������������������������������������������	�

������������)�������	�����������������������������������������������������������������������������������������	���������	�������	��������������������������	�������������#�����������	������������������

��������������"������������������������������������������������������������������������������	����������������������������������	������������������������������������������������������������"����������������������������������������������	�����������������������������������������������	�

�����������*+������������,-,$.�/���0����12��������������,-,,.����������������,-345��+�����������*,-,,5�����6���7����1
��7�������������*,-,,5���������������������������	�������� !
�������������������������������

�����������������������������	��������	��#������������������"����������	���������������������������������������������������������������	�

����������������������������������������������*+������������,-,$5��"��������������������������������������������������������������������������������������������������������������������������	���	����������������������������������������������������������������������*���������������,-34.�8��������������,-,35��
#�����������������������������������������#���	�

������������9������������/���������*,-3:5�	������������������������������������������������������������	����������������

������������9���������������*,-3;5�������������#�����������������������������	����������

�������������������������	��������������������������������������������������	���������������������������������������	�

������������
#���������������������������������������<9���������������������������������������������������	�������������������������������������	�

������������
��������������������������������	��������������������������#����������������	����������������

��������������������������������* ��������������,-,$5��<9��������������������������������������������������	�����������������������������������������������	������������������������������������������

����������*2���������������,-,�.�!��������������������,-,,5��
����������������#�������������������������������	���������������������������	���

�������������������������������������������������������������������*
�����������������,-,$5��!���������������������������������������������������������	�����	�����������������������������������������������������������������	�

������������	���������	���������	����=��������������������������*2�>���?�)���1
��������,-,�.�'������������,-345��/�������������������������������������
�����������@�������*,-,-5��)������������*,-345��������������������*,-3;5��������������������������� !
����������������������������1���������������������������������������������������������"����������������������������������������������#����������������*�������������������5��������������	����������������������

����������������� !
���������������������������������������������������������������������������	�����������������A������������������������������������������������������������������������������������������	��������	�������������������������������������	��#�����������������������	�����������������������	�

�����������������*
��������������������������,-,-5��2���������������������������������������������������������	��������������	�������������������	�

�������������������������������������������������������		���������������������*)�B����?�C���������,-,$5��!������������������������=����������������������������������������������������������������������������������������������������������������	���

����������������*+�������,-,-5��2����������������������������������������������������	���������������������	���������������������������������������*
 65���������������������������������	�

�����������������������������������������	���������������������������1���*+������������,-,$5�� !
�������������������������������������������������������D������������������������������������	���������������������������������������������



���������	�
��������
�������

��

������������������������������������������������������������������� !  "��#����������������$������������������������������������������������������%��������
�������������������������� ! !"��&��	������������������������������������������������������������������������'������������������(����������$������������������&����������������'������������������(����������$������������	������������������������)��������������������������������������*��+,��+�#���-���+��������� !./"��#�������������������������������������������	���������������������������(�����������������	���������������������	�

������������0���������������������������'��������������	����'��������������1�2�3�45�67899:78�;7<=�9>?@8A<BC879�D<9E>EF8BG�EH;B:8HI89�>A8�?C<D>E<H�<;�JK�D7?I>EI89L�2�3�4?5�67899:78�;7<=�EH>87H?B�9>?@8A<BC87�D<9E>EF8BG�EH;B:8HI89�>A8�?C<D>E<H�<;�JK�D7?I>EI89L�2�3�4M5�67899:78�;7<=�8N>87H?B�9>?@8A<BC87�D<9E>EF8BG�EH;B:8HI89�>A8�?C<D>E<H�<;�JK�D7?I>EI89L��
(����������������O�����������������

������������������������	����������������������'����������������������������	�

����������'���������������������P������Q�����+�����*���-���������� !!R"�����������+�����������������������������S��������������T��'������������������������������������������������������	����������������������������	����������	����������������������������������������������UO�'����� !! "���	����������������V�����������������������������������������������������������'���������������������W����������������$����������	����������������������������������������������������������	����������������������V+����.//."��
����%��������'����������������������������������������������	�

�'��������������������������	������	������������������������

������������&������������������������������������������	��������������������������������������	���������������'������������������	�

��������������X�����������������������*���-��Y��������������� ! !Z�������������� ! !Z�[��$����������� !./Z�������������� !.R"��������������������������������	���'������������������������������������

������������U���+������������� !.R"�������	����$���	���������	������������������)��������������	�

���������+����������������������������������������������������������������������������������������P�����������������	��������������������������'���������������������������	��������������������������������	�

��������������������������'������������������������

����������������������W����(��������	��������������������

�����������'����������		�������������������������������������������������������������������������	������$���������������	������������������+�������	�

�'����������������+�������

�������������������������������������������������������\���������������������������������������������������������������������(����������������������������V��������������������������]�������'����̂ ������������� ! _"��������+��������������������$��'���������������������������������������������'��$�����������������������������	�������	�������������

��������������������������������$������������������������������	��������������������'�������

������������������������������������	����������������������������������%��������(����������������������

��������������������������	�������������������������������������������'���������������������������������������������������$��������������$��������������'�������������������'��������������(�������	����������������������������������̀������������ !._"���]��������������������������	�

������������������������������������	��������	������������������������������������������������������������	��������������������������������a'�	���������� ! bZ�X����c�[���� !.dZ�#��$������ ! .Z�����[�������������� ! ."��e������������������������	�������������������������������������������������������������������������������������V��������	�

�����������'���������������������&����������������������������	�������������������������������������������������	�����'�������������������������������������������������������������������������������������������������������������������+����������������������

������������&�������������'����	����������������������������������������������������������������������	����������������������������	�������������������������������������������������������������(������������������

�����������0�������������������������'����������+����������V�����������������������������������������������������������������	��������������

����������'������������������������������������������������������������������������������������	������������0���������������������������'��������������	����'��������������1�2�3�f5�g?H?h87E?B�D87I8D>E<H�D<9E>EF8BG�EH;B:8HI89�>A8�?C<D>E<H�<;�JK�D7?I>EI89L�� �



���������	�
��������
�������

��

������������������	�

�����������������������������������������������������������������������������������������������	�������������������������	������������� !"�#���������$��%&%'(�)�*��+)���������$��%&%&(�,������������$��%&%-(�,���������������$��%&%./$�0��1��������1�������������������������������������������������������������������	��������������������������������1������������������������������	��������������1�������������������2	��������$��%&%%/$�3����������������������� !"�#���������$��%&%'/��������1�����������������	��������	�1������1����	�������������������������

����������1���������	����������������������������������������������	����4�����������������,��*�����������������$��������������������	�����������������������������������������	�

������������������1�������	������������������������������������������������		��������������������1�����������������$�5��������������������������������1��������������	�

�����������������������������������������������������1������������		���������������������������������������������	�	�������$�2������������������������������	��������1������	��������	���

������������/�	������������6�������
������%&-7��1$7/��������������������8������+���1�������������8���	����������������8�������������������������������������������������	����������9���1������91��������������������������������11������������1$8�����������1�����������������������������	����������������������������������	����������������������������������������������

�1��������$�2�������������������������$��%&-:/����������������������������������	������

����������������8��������������	�����������������1����+��+����1���������	����+�����������������������������������������������������������������������$8�;����������2�����������$��%&%./��������������

����������������<���1������	���������������������������������������������#����������������1������	����������1������������������������������������������	������������������1�����������=$��������������������������������������	����������1����������������������������������������	������������1�����������������������������������		�������$�������1�����������������		�������������������������������	���������	�������	�����1��������������1���1�����1����������������������������������������$�,���������������������	�����������������������������2	��������$��%&%%(�2�����������$��%&%.(��������� !"�#���������$��%&%'(������������$��%&-:(�6���>�
������%&-7/������1���������������	�����

��������������������������������������������������1����������	�������*�������������������������������������������������������������		����$�4�������1���������1��������	��������������	���������������������1�����������	�

�1�������������	�����������������������������������������������*��������$��������	����������������������������������1���������	����������������	����*�������������������1�����������1����������������������������������	����*��������������/������	������1������������������������������	��������������������������������������������������������������������1���������������������������1���������������������������������	����������������������������/$�������������5�����%&%%/����������������������1�������������	�����������������������������������������������������������������������������	��������������	����$��������11��������1�������������������������������1������	�����1����������������������1�����������������		���$�����������	���������������������������������1�������������1�����1������������	����������������������1��	���������������������������������������������������������������1��	�������$�,������������$��%&%-/������������������������������������������1�������������	�������+���1��������������������������

�1�����1�����1�������������������������������������������		���������1�������������	�

�1��������$�?����������������������������������������1�����������������

�������������������1����������	����������

�1��������@�A�B�CD�EF�GHIJKLMLIGK�NGOILIPJQR�IKSQTJKUJO�LVJ�MWGNLIGK�GS�EF�NHMULIUJOX��
�������������������������������������	��������1�����	����*��������1��������������1�������	�������������������������������������������������������������������������������������������������������������������������������>�Y�����������-ZZ[(�6��������$��%&-:(�;�����>�0�������%&%-/$�5�����������������������	�������1�������������*��������1���������������������

�1�����������������������������������������������1�������������������������$����������������������������������������

��������������	�������������������1�����������	�

�1�������������	������������������������������������������*��������������,�������%$./$�\��������������������1����������������������������	��������	����*��������1��������������������������������������?���������$��%&%%(�����������$��%&%&/��������������������������]�*���������������1���	��������������������*��������1����������������������1������	���

�������������������������������1������������$�����������������1����������������������������������������������1����������������*��������1������������������������������������������������������������	������������������������

������������$�



���������	�
��������
�������

��

������������������������� �!"���#��������#��$�$%�!&�$'�!��'(���� ��)*���$�'���$�'+����������������������$'���'�!������ �!"���#��$�$%�!&�$'�!��'(���� ��)*���$�'���$�'+�����,�����������������-���'�!������ �!"���#��$�$%�!&�$'�!��'(���� ��)*���$�'���$�'+�./0�/�1�2/03�303�1�3�2�2/�2�32�40/��50��1�033��0���23��3���5��6��7�	���0����2/0�5060��1�0�2��	�

�8��0�2�2���9�./�3����7�3�:�2/�2/0���7��0�23�1�030�205�;��<�3���02���9�=>?@ABC�:/���;30�605������30�3�3�����7�6�����3�32�40/��50�3����2/0�3���0��0��	�0�6�����0�2����33�03���5������1���205�2/030�0D10�2�2���3��3��0	0�0��0�1���23�	���0�6�����0�2���10�	������09�E���0�305�1�033��0��3���2���1�205�2��32�����20�7�0�20��0		��23�2����207��20�0�6�����0�2�������0��3���2��32��207��C�2��2����C���5��10��2��������2�6�2�03C��0�5��7�2��2/0�5060��1�0�2��	���20�����4��:�0570���5���1�;���2�03�2����6�7�20�/0�7/20�05���21�2����32����23�=F0�7�5�G
0;����3�02���9C�>?@>B9�8���	���3�0D20�53�2��2/0��05��2��7����0��	�

����0�2�2�������2/0���2������03��	�32�40/��50��5������39�./�3�32�5�����3�2��5�330�2�2/0����1�0D��0��2���3/�13�;02:00��32�40/��50��1�033��0�=;�2/���20�������5�0D20����B���5�2/0��5�12�����	�

�1���2��03�:�2/���	���39�8�����2�����0�	���2/�3�0�H�����320�3�	����2/0��0��7��2����2/�2�	���3��/����20��305�;��6�����7��060�3��	�

����0�2�2��������0D/�;�2�5�32���2��031��303�2����20�������5�0D20�����1�033��039�8�����7��0�2��330�23�2/�2�2/0��;30�605��0��2���3�2����20�������5�0D20�����1�033��03���0����2��70�2����2/0���/0�0�2��060���	�

����0�2�2����:�2/���2/0����1���9�I�/�7/0��507�00��	�

����0�2�2�����3�1��1�305�2����20�3�	����	���J3��031��3�60�033�2��32�40/��50��1�033��0C�0D0�2��7������0�1�������05���	��0��0����2/0��5�12�����	�

�1���2��039�E��0330��0C�

�8��0�2�2�����3�����012����305��3����05��2��7�	���0�;02:00��32�40/��50��1�033��0���5�2/0�3�;30H�0�2���1�0�0�2�2�����	�

�1���2��039���K�LM�

����0�2�2�����05��203�2/0��0��2���3/�1�;02:00��32�40/��50��1�033��0���5�

�1���2��039���K�L�M�

����0�2�2�����05��203�2/0��0��2���3/�1�;02:00����20�����32�40/��50��1�033��0���5�

�1���2��039���K�L;M�

����0�2�2�����05��203�2/0��0��2���3/�1�;02:00��0D20�����32�40/��50��1�033��0���5�

�1���2��039��
D�����2�����	�����70�3N�10�310�2�603����

�2���3�2���3��3���10��2�60�	�����50�32��5��7�2/0��:��0�033���5���1�0�0�2�2�����	�

�����01239�F��:��7�	����IOP0��=@QQ@B���2����2/�2�	���3���0�������05�2���5�12�;0/�6����3�10��0�605��3��56��2�70��3C�:0���7�0�2/�2�1�3�2�60�����70�����10��012���3��	�

���2��3���5��6��7�	���0�	������1���03�2���5�12�

�1���2��039�./030�1�3�2�60�10��012���3����7���20�	����2/0��0��7��305��56��2�703��33����205�:�2/�2/0��5�12�����	�

�1�����1�039��K�:060�C�2/0���1�0�0�2�2�����	�

�1���2��03���2��5��03����1�0D�20�3���3�	�������70�39�F0��3���3����2/�3�5�������0H���0���6�7�2��7�2/���7/���;�7���3����20D23C�50���5��7������05�����70�����O�57�0�23���5�10��012���39�I3�

�1���2��03C���20�2:��05�:�2/�3�32����;���2���33�03C����1���20�50��3���G��40�3�7��11�0�:�2/�2/0���2������03��	�2/030���20�����0�205�5��0�3���3�=K�/��02���9C�>?@RB9�./�3���3�0�2��030���/�/�7/��7/23�2/0�1�6�2������0�����70�����10��012���3�1�������3/�1��7�2/0�2��O0�2�����	�

�1���2��03�:�2/�����7���P�2���39�./0�	�3�����	�����70�����10��012���3���5�

�1���2��03��3�1��2�����������20:��2/�C��3����1���03�6�0:��7�

��3�����11��2���2��	�����20�����1��6�3���3C��03����0��0��60��C���5���32G3�6��73���0����0���40���2����207��20����������1���2��03���2��2/0���;�3��033���50�39�./0���2����20���20�1�����	�0�������C�0�6�����0�2��C���5�3���������3�50��2���3����3�32����;���2��	��2/0����50�3���03�2/0����0��	�����70�����10��012���3��3������1�33�	�����6�7�2��7�2/0����1�0D�2�03���/0�0�2����

��5�12���9�F031�20�2/0�����0�3��7�	���3����3�32����;���2���030���/C�3060����3�/����3�=0979C�I�GS:�	��02���9C�>?>TU�V��4��0�C�>?>@U�6���W��70��02���9C�>?>@B�/�60�0�1/�3�P05�2/0�1�20�2������1��2���0��	�����70�����10��012���3����1������7���5���1�0�0�2��7�3�32����;���2�����2��2�603C��3�:0����3��0��7��30�2/0���2����20��0��2���3/�1�;02:00������70�����10��012������5�2/0�1���2�������1�0�0�2�2�����	�

9�X���5��7����2/030���7��0�23C�:0�1��1�30�	����:��7�/�1�2/03�303M�����K�YM�Z���70�����10��012����1�3�2�60�����	��0��03�

�8��0�2�2���9���K��M�

�8��0�2�2�����05��203�2/0��0��2���3/�1�;02:00������70�����10��012������5�

�1���2��039�E��2/0�	����:��7�30�2���C�:0�1�030�2������1�0/0�3�60��60�6�0:��	�2/0���20��2��0��06�0:C��3�3������P05����.�;�@9�./�3�2�;�0����3���5�203�40��	��5��73���5��030���/�7�13��0��205�2��2/0����0��	�32�40/��50��1�033��0C�����70�����10��012���C���5�

����0�2�2�������5��6��7�2/0��5�12�����	�

�1���2��039�X��3��2/03�P��7���3�7/23�	����0D�32��7�32�5�03C�.�;�@��		0�3�����0�����5�32���2��05�1�030�2�2�����	�2/0�	��5��73C�����7�:�2/��50�2�	�05��11��2���2�03�	���	�2��0��030���/9�� �



���������	�
��������
�������

��

������������������������ !"#!"$%��"#�&�%���'(�)�*%�!"�+,�-!.���.����/0102345�627� 809�:;<=;<>1� ?@7A;42B;C<1�DC3�:EBE30�/0102345�
/CA0�CD�FB2G05CA=03�H30

11E30�C<�IJ� H324B;401� K�LM�NOP��QO��R�OSS��O�S�T��	����M�����	��O��OS�MPO��Q�RM�����	�

�R���M��OS�UV��P�OM���WX�YZY[\�]O��̂OSO�OM���WX�YZ_̀a�K�]�̂O���O�M��OT���M���S�R������R�����O�M����O������O����T�	���S�M�b��QS�

�R���M��OS�U]�̂��Q���c�d�S���T��X�YZ_�a�K�Le
S���O��OSS��OSR��S�̂O�M��M�RfQ�b���OT���M�������Q�MOS����R��OQ�M�����TO��O�MO�R��SOS�U���SS���OM���WX�YZ_̀a�K�g�MO�����SM�NOP��QO�SX������Q��T����R�����b�O�S���Q�SP��OP��QO�SX���S����	��O��O�

��Q�RM����U
P��RROMM����hh����OM���WX�YZYZa�
K�i��MPO����̂OSM�T�M������M��MPO�Q�		O�O�M������R��M��	�SM�NOP��QO��R�OSS��O����Le
S���Q����TO��O�MO�R��SOS�UV��P�OM���WX�YZYYa�K�
jR����M�����	�O		O�M�̂O�SM��MOT�OS�	���Le
S�M����̂�T�MO�SM�NOP��QO��R�OSS��OS�Uk�hO��OM���WX�YZ_la�K�
j�����M�����	�MPO������OS����MPO���	��O��O��	���MO�����SM�NOP��QO�S����

��Q�RM����U
P��RROMM����hh����OM���WX�YZYZa�

m2<2>03;2A�H03407B;C<n
1�/CA0�;<� IJ�H324B;401� K�o�S�M�̂O�����TO�����RO��ORM����M�b��QS�
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����O�M�M�������	�SMO���T�����̂�M������Q�S�SM����h�O�R��Q��M�QÔO��R�O�M�U��T����c�d��TX�YZYYa�y�������ORM������QO�X�����SM��MOQ����i�T��O�YX�QOS���hOS�MPO��O��M���SP�RS�����T�SM�NOP��QO��R�OSS��O�Uh�MP���MO�������Q�OjMO����aX�

����O�M�M���X�����TO�����RO��ORM���X���Q�MPO�������O�M�̂O���R��M����
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������ -����� �����		�������.
 ��� ������/�/1�
������ ���/��4���"���&��"���������(��������.6�&�77��8�9����/::4����������������������������.;����������/�:4��$��� ���������������"��&����"������������������� ���� ���& ��(����������	�������������������%�� �"����������"�������&�������	�"���������.,������������!���4��<���������������������������������������������	������������	����������������%��������������������"����������+ ������������������������������"����"������������& ��������� �����������&������������	��������������"���������% ����������������&�� ������������������������������	�������������������'�������������������������������� ���� ���������� �����& ������ ��������(��������������%����	����������������������%�������������������������������.=>)4���&����������������������������������������&�.)
�4��)
���		������"�������"����&������������&�� ����������������������������������������������������� ����%�� ����������&������	����%��3�.,�����8�2���� ����!���4��?������&�)
������������������������ ���� ������������������������������ �������%����"������������������&�� �������������		�����	�

�������������.
=4����� ����������� ������%����
��������2���������.
24�����"�������������������"������������+��������������������������������������������&����������������������"������������&�����"����������?���&�� ��	�"�#������>�3�����������������
20������������ �� �& �����"���&��"�����.@�A����!�4��% ������
=����&��������� ����%���������"�����.@�A�!���04��?�������������
2���������������� ��&��������"�����������.)B�A����/�4��% ����
=0�� �%���� ��������"�����������.)BA����!!4��� �
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g�m�n�nog�p�	��i��i��	��idq��r�s��d�i�c����ft
cu�����v�d���� �1�5�1��$��w<?=@<A?;H<Ax�yH9@<Ax�Hz�89:;<=::�F<G;@H<I=<?��{{'M+��*_SN*PS���110$3QQ-������QL)�LO)MQ|�&}�()()�LLL*S*�}.��0� 2�V�##�$$��2��'()LP+��!22. /���0��1��2�}.��0� 2�Ẁ }$�()L̂Q()LP�a�Ẁ }$����,�2��R�7�2-�R��-��$��}.��$1 1��F9@H~=A<��HII;::;H<��L*NLM���110$3QQ�0��.��0 ��.Q�2Q0.R/�� 1��2a-�1 �/QaQ0.R/�� 1��2Q M*OR_�-a�PPPaLL�PaR_S)a)L  ̂O�-̂L L���� $$���̀���%��1 1�������"�|U� #��̀��'()(*+��̀ 00�2��1���V���./ ��}��2�#7��2�1���W# //� 2-�`�-�.#a$���-�}21��0��$�$�6��/-3�!2���0/�� 1��7�2�1,��U� 2 /7$�$���x=A<=@�A<D��=:~H<:;�x=��H<:9I~?;H<��{{��L))LMS���110$3QQ-������Q�110$3QQ-������QL)�L)L_Q���/���()(*�L))LMS��/��$��# 22�����'()LS+����$��2a/�-��22�5 1��2� 2-�V���./ ��}��2�#7�0� �1���$��2������2 /��.��2$/ 2-���H[Ax�F[H<HIC��J�'M+��*P(NM)(�����2�//��V���"�� ��U����������'LSPL+��}5 /. 1�2��W1�.�1.� /�}�. 1��2�̀�-�/$�,�1���2�R$��5 R/��� �� R/�$� 2-�̀� $.��#�21�}������yH9@<Ax�Hz�YA@�=?;<B��=:=A@[E��{�'L+��*SNO)���110$3QQ-������QL)�(*)̂Q*LOL*L(�����# 2�����}��'LSPM+��>?@A?=B;[�IA<AB=I=<?����:?A�=EHxD=@�A~~@HA[E��X�1# 2����������������i�e�bge�ki�������������ie�hg�
ge�j�t�d��e��g�m�n��og�V���./ �����2�#7�����21 1��2�	�������s���di�c�������ics��c�����d�����v�iq���ci�����cd���d�����i���d�������i���l�������	�����$�1��. /�1 1�5����#0 � 1�5�� 2 /7$�$��>9:?A;<A�x=�Z=G=xH~I=<?��T ���$a!7��R���V�����5�� a%����$��X���W. ���aX�� /�$��|���"���75 a-��/ ���������|��'()LS+��|$�|1�X�$$�R/��1��V� 2���6��#� ���2� ��1�� �V���./ ��}��2�#7��!2�45��5��,��6�400��1.2�1��$� 2-�& �����$�6���}.��0� 2�W# //� 2-�̀�-�.#aW���-�}21��0��$��V�#0 2��$��w<?=@<A?;H<Ax�yH9@<Ax�Hz�F<G;@H<I=<?Ax��=:=A@[E�A<D��9�x;[��=Ax?E��{�'O+���110$3QQ-������QL)�**S)Q����0�L_)O)POL�������� �ivi��e��ge���v¡�¢��s�ce�
ge�j�t��d��i��£�ce�
g�m�n�nog�& �����$�1��1�������./ �����2�#7��2�
���si���c����������i�����c��i��	���cg�89:;<=::�>?@A?=BC�A<D�?E=�F<G;@H<I=<?��K¤'_+��(MO)N(M_M��T ��¥ a�.�5�-���������5¦a�/�0�$��}���̀ �1¥2��a��$��}���T ��� a�.�5�-���������5�a�/�0�$��}���"�` �1�2��a��$��}��'()()+��& �����$�1��1�������./ �����2�#7��2�}.��0� 2�$# //� 2-�#�-�.#a$���-�6��#$��89:;<=::�>?@A?=BC�A<D�?E=�F<G;@H<I=<?��K¤'_+��(MO)N(M_M���110$3QQ-������QL)�L))(QR$��(OL*�T��$$-���6����̀���W 21 à �� ��%������������������"�X�/��1����V��'()(*+�����5��$� 2-�R �����$�6�������./ ��R.$�2�$$�#�-�/��22�5 1��2��89:;<=::�>?@A?=BC�A<D�?E=�F<G;@H<I=<?��JK'_+��*PLMN*P*(���110$3QQ-������Q�110$3QQ-������QL)�L))(QR$��***S�T�2�5�$���!���!��. 7���!��!������.��� ��!���"������W��V�����'()L̂+��W.$1 �2 R/��$.00/7��� �2�# 2 ��#�21� 2-�1���1� 2$�1��2�1�, �-$� �����./ �����2�#73�}5�-�2��� 2-�$�#�� 00/�� 1��2$��§I=BA�̈©<;?=D�ª;<BDHI«������*MMN*Ô���110$3QQ-������QL)�L)L_Q���#�� �()LO�)O�)LO�
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Appendix 4 

Publication IV 
Ahmadov, T., Foli, S., Durst, S., & Gerstlberger, W. (2024). The transition to a circular 
economy: different paths for international and non-international micro-manufacturing 
firms. Discover Sustainability, Vol. 5, Issue 1, pp. 178. https://doi.org/10.1007/s43621-
024-00367-3
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z{|}~����Dr>89A=H9AM�Q=KH9A�=5=8MTGT

�RI9B8O�N7���X1lX�[@9OT=F9C�=5O�qA6=5;�0̀ _̂]
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��������	
��
����

��������� ��������������� �!����"���������������
�����
��� #����$��%%&�����'%������
%�
	���(��
(��	�
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Appendix 5 

Publication V 
Ahmadov, T., Durst, S. & Gerstlberger, W. (2025). Unveiling success factors for 
implementing and sustaining circular economy practices in small and medium-sized 
firms: multi-level perspective. The Bottom Line, Vol. 38 No. 1, pp. 71–98. 
https://doi.org/10.1108/BL-12-2023-0320 

Note: The final accepted manuscript version, prior to the transfer of author rights to 
publishing house, has been incorporated as an appendix in my doctoral thesis. 

https://doi.org/10.1108/BL-12-2023-0320




����������	
������
����������������������������	
�������������
�������������������������	�������������
��������
�������
���������������������� !"#$!#"%&�'()!"'$!��*#"+,)%���-.�����
������������������������
��������������������
������������������������������������
�������������
������������/��0�����������������
����
�������������������
��������������������/	���01���������������2��.�����
����3��������.��������3�����������4��5���������2�����2������������������
���������������.���������������������������������������������
���������������������1��6%)789:;%!<,&,=,8>:'++",'$<���-.����
������4�����������5�����������.���������.������4�������������.��������������
��������5����������������5���
���5��.�?@�	5����.����
����
�����	�����.�������������������������1��A79&798)���-.����
�������������������������������
������������������������������������
����������������������������
����
�����	���1�B���������.����������2���.�������������5��C��������������.�����C������������
����
�������������������2��1�1�����.�������2����������������������1�-.��������5��C����4�������������
������������������.
����������
����������
����������.��������3������.����������.���������������������������.��������������������
����
�����	���1��D"7879'=7!>:E'=#%���-.�����
���������4
��������.�����5����4��������������.�����������������1�B�����
��������	�������������
���2��.��������������.�����������������������.����
���������������������������
����������������������������������1��F"!7$=%�$='))7G7$'!7,9�H�I������.��������J%>K,"&)�H�����
�����������2�����
���������������������2���������������
��������������������/	���02��
�������������2�����������2�	5������-������L.������/M�������������B
�������L�������������2�-���������������������-��.������2�-������2��������0�	
������M
����/M�������������B
��������������������2�I��CN���C�����������2�I��CN���C2���������������-�B
�������	�.���2���-�����������2�������������2�
������0�O��������P�����4������/M�������������B
�������L�������������2�-���������������������-��.������2�-������2��������0�� �



��������	
�������
���
�������������
���������������������
�������������	
����������������������	������	���������	
�����������
��������������������	���������	����	
�����	����������������������������� �� ���������������������������������!��"�#��"�#	������!���	������������������ ����������������������������
������
���������������	��������$���	� ���������%&%'(�$���������������%&%)���*������
	������ ���+����� ����	�� �	�����������
������������������
������������������ ���	����������
�������������������	�����������	
���������	����������
�����������
��
����������
���������������������,�������������-��������������%&%&����	�.���������������%&%%�����	�������������������������	�	�� ������������������������
���"���������
�����
���������������������������
����������
������������������-�"�������/�����������%&%'�����"�������������"������������������������������
������ ��
������������	��������		���������
������������������������ ��������������
�	�����������������������������0
������	�1������%&%����	�������	�����������
��������������������������������������������������������	 �����
����2���� ���������������������������+������������	��������
������������������	�3�����������%&%'������+�������
������������������������������������������$����	�����������
���4�������������%&%'���������
��	��������
�	������	������������������������	�������
���������������������������
�����
���������	���������	�������������	��������������
��������������������������-�������/���"�����������%&%%�������������	�������+��������������
���������������������	��������"�����#������	�����
�����
���������������������� ��
�������������������������� ����������������"�����������������������������������	��������������(����� �����������������������������"���������������������+��������������
������
�����������������	���	�
�#����	��������������1.������	�������������������������
������������������	�������	�����������������+������������������������
�������	�����������5�6������������������������+�����	��
����������������� ����
�������������������������������������������
	��������������������
��������1.����7�����%&%%(�0� ��	����%&%'(�/��������������%&%%(�1��������8���������%&%������������
��������
�	����������������	���������+���������
	����������	�������������
��������������������������������������	
��������� �����"��������
��9
���������������	�������
�����������	����1.�����������������������
���.���� �����������������
	������ �����������	�������������������
�	������	����������������������������������������������������	�����������
������������������������������������
����
�������	�
���������������������������"�����������������������	���������������������	����
����������������	�� �������	�����������
���������������/��������������%&%%����+����������������
�
������+���������������������������������������������������������������	�����
�������������
������������������	
���������
�����������������1.��������������
�	������	��7�����%&%%(�0� ��	����%&%'���$�������
�����
��
�	������	�������������������� �������������	������������
�����"�����	������������	�	���
������	�����
�����	�
�	����������������������+�����������������������������
��������������������������1.�����7
��	��������������	����������� ��
����
	��������������������������������������������������������"����������
����������������������
������������������������������������	��������� ������������������"���
������������������
����	�
�	������	������������������������	�������
����������������	���������������	
��������	��������������������
�����������������1.����7���������������������"��������������������"����������������������	������������������������������������������	������������+�������"�����	����������������������� ���.���������%&�����:�	������	����
���	������������
������������������	�����
�����������������7�����%&%%(�0� ��	����%&%'(�/��������������%&%%(�1��������8���������%&%����/��������������%&%%��������+�������
�	���������������������������	�� ���������������������������������������������������������	�����������
������������������������������������
����
�������	�
�������������



����������	����
��
�
	
�	���	������	����	���	�����
	�
�
����	��	�����
�	���
�������
�	�
��

�	 ���
�
��	�����
��	�� 	��������	�������
 ����	��
	�
�
�����	��	�  �
�����	�����
��	��	�������
	�
�
��	���	
��
����
	!"	� �������	#
�$	������	�������
�	����	��
�
	��	� ��������	���	�
�
����	����	�������
 �
�	��
	���
�����
��
 	�����
	��	�����
���	 ���
���	�� 	��������	����
��	��������	�
�����$���	��
��	������
 	�����
��
	��	��
	����
��	��	�������������	��	�	��������	�����
��	�� 
��	%��
��
��	&���� ��	����'�	
������$
�	��
	 
��� 	���	��	���
����
 	�� 	��������	��������	��	��
	�
����������	�
��

�	 �������$�����	�� 	��
	!"�	����
	��������	���	��
	����	��	����	�����
�
����
	��� �
��	(���	�� 
����
�	��
	�

 	���	�	���
	��������	��
�	�
��� ���	!"	� ������	��	�%"��	��
�
	���
�����
��
 �
��	��	�������
 �
 �	�����
)���
�	��
	�������
 �	�� 	�
�
����	������
�	��
	���
	�������
��	�����
 	����	�
��*���� 	 �������	��	���� 	��	�%"��	#�	� ������	��
	%����*+
�
�	,
���
����
	�%+,�	����
����	�� 	!����
)���	(�
���	��	�	�
��	�������	����	��	�
���� 	��	����	����������	(�
	%+,	����
�����	��	 
�����
 	��	&

��	������	�����	�� 	-�����
	
�	���	����.��	��	���
 	��	
)��������	������	���������������	��	����� 
����	����	������*��	�� 	���* ���	 �������	�� 	��
	�����*�
�
�	�����
	��	�����
�	/���� ���	��	(�
�����	
�	���	����'��	��
	%+,	����
����	���
��	�	��������	��
�	��	��
	�����
)	�
�����������	�� 	���
��������	����	�����
��
	�%"�0	����������	��	�	!"�	�
��
�	�������	����� 
�	����	����
����	��
���	���	����
����	��
	����	(�
	��
���	��	�����
)����	��
�����	����	�����	��
����	�  �	��	��
	������
��	 �������	�� 	��
	���
��������	��	�	����
	����
�	��	���
�
 
���	��	��� ��
	��	1234156	7899:;	<==>?@	AB6	415CD6EF3:;	GH	I6JFK6I	L:	MG34B	GKI	N2KDFJJ6	7<=O<;	C@	O<=P?	Q41KHFH3H	1J	5GK:	IFJJ696K3	6D656K3H	RF3B	52D3FCD6	FK369G43F1KH	GKI	J66ILG4S	D11CH	L63R66K	6D656K3HT	��
 	��	��
	
)���������	��	���	 ��
��
	
�
�
���	��	 ���
�
��	�
�
��	���
�����	�������	��
	��
����	 �������	��	!"	����
�
��������	(����	��	��������	��
	�
�
����	�����	����	�����
*�
�
�	���
���	���
��	��������	
���
�	��	������	�
��	��	�����	�
���
����
�	��	��
	�� 
������	������	��	%+,	�� 	�����
)���	��
����	���	��� �	����	��	� 
�����	�� 	
)����
	�����*�	�
��*�	�� 	�����*�
�
�	����
��	�������	�� 	����	������� 	��������	����	��
	���
��������	��	�������	���	!"	����
�
�������	�� 	����������	������	�����
�	�������������	�����	����	��
 
��	(�
	 �������	����
)�	��	��
	�������������	�� �����	�������
�	��
	�����������
	��	����	�
�
�����	/���� ���	��	/�
���	�� 	(�����	�������	��
	�������������	�
����	���� �	��	��
	��	��
	����	���������	�� 	�
�����
*���
����
	�� �����
��	(���	
������$
�	��
	�

 	��	�  �
��	���	
�������
����	�������	������	��	�	��������	�
����	���	 ������	��
	!"	��
� �	�!��������	
�	����	����U	V�
�
�
�	
�	����	���W��	/  ����������	
)������	���
�����
	����
���	��
	���������
	��	��� ������	�
�
����	��	 ��
��
	����
)��	�� 	�
�����	�&���� ���	���'U	X��	
�	����	���'U	�����	Y	Z6	[GHH;	<=<<?@	A1	G4BF6\6	3B6	CGC69]H	GF5;	3BFH	H32I:	3GS6H	G	415C96B6KHF\6	GCC91G4B@	̂F9H3D:;	��	� 
�����
�	����
��	�������	���	� ������	!"	�������
�	��	�%"�	�������	�	���
�����
	�
��
��	(�
�
	�������	����
	��
	_�
������	���	�	�
��
�	��	�
��*��������
 	���
���
��	���������	��
��
	�����
�	�������������	��	��
 
��	(�
	��� ����	�
� 	��	��
	��������	��	�	��������	����
����	����	
����
�	���
	�����
�
����
	��������	�� 	����	 ����������	�
��� ���	��
	����
�
�������	��	!"	�������
�	��	�������������	�%"��	(�
	���
�0�	��������
	��	��	��������	�
�����	�	�
��
��	�����	�
�
����	��	� 
�����	����
��	�������	���	����
�
�����	!"	�������
�	�� 	����� ��
�	%+,	��	�	��
��
�����	�
���	�
�����	'	������
�	�
�
����	 
����	�� 	�
��� �����
��	̀�	�
�����	a�	��� �	��� ����	�� 	��������	��
	��
�
��
 �	������
 	��	���������	��
	����
����	��	�
�����	b�	c�������	�
�����	d	������ 
�	��	���
����	��
��
�����	�� 	���������	���������	�� 	�  �
�����	�
�
����	������������		



��������	
��
���������������������
�������������������
����
������
��
�����������
������������������������
��
�
�
���
������������������
��������
���������	
����
���������
���	���
�������������
��� �
����!"����������������
�����������
�������������
���
���
���������������
���
�
���
�������������	
�������#����

�����������$��%�����
��	������
�����
����
�������
���������&����������	
��������������������'�
��
��
��

��
���������

&��(���������
������������������
��������
�������
���� �����
���
�����
���'�
�
&�
��������%�����
� ��������������
����'
��)*+*,-./*012�30)�*04305*�*66757*01�8*9-:85*�:17,7;317-0�<=->*0�*1�3,?2�@A@BC�DEF0G*,-�*1�3,?2��H�IJ�K�������
��
� ��H�IJ�(�����
��
� ��H�IJ�������
��
� ��H�IL�����
�����
��& ������
���	���
�����������������������
����'
���
��
�����������	����������
�������
��� �����������	
���%�
��� �����
���	����
�������	��
������	�����
�������
����
�
����&�
���
������������������������
�����
�����
��	��M����������N�O����� ��H�HJ�P��������
��
� ��H�IL���&���'������������
���	���
���� ������������
���
&���������
�����'�������	�
�
��� ���������	���
�������
� ������
���
�
��'������������
��'�
��
������
��'�
��
������������
�
��������&��������
����'�
�
&����
�����	�������������'�����
�����������������������������
��������%�
����M!��
���
��
� ��H#QJ�!R����$P�������
��
� ��H#SJ�"���
�$�������
��
��
� ��H#QJ�T���������
��
� ��H#SL��U��������	���
�������������������	���
�
�����

����������
����'�
�
&��'V��
���� ����������*5-0-/752�*0+78-0/*013,�30)�9-573,�W*0*6719�<DEF0G*,-�*1�3,?2�@A@BX?�Y4*�3..,75317-0�-6�Z[�	���
������������������������������
���	�
���&�
�����
�%�������
����'
������
�	���
�
����
� �������������
��	�
��
��
�'�����
������
�������������
�����������&�M������������\���������� ��H�IL��\�����
��
������SS]����'�������������
�������	����U��������������M����	�������������� ��H��L �
�����	���
�
���
�������������
����
�����
�������������
����������
������
������
�������
���	���
������������
�
��������	�����������������
���������
����������	�����������
�	���
 ����������
 ��	���
���� ���		
&������� �'���������
��
�������������
�������
�
������	��M�����������\����
� ��H�HJ�P��������������"����� ��H#SL��"�����������������������
��
��
�������%�
�������'����������	�����	
�������������	�
�
��������������������
����
�
����������
��MT�%����
��
� ��H#̂J�����
������
��
� ��H�HL��_��
��
��������
��	����������	�
��&���������������
��
���
������	
����������	���
�����M\�����$̀&��'���
��
� ��H#SJ�\����

�����
��
� ��H#̂L ��������������
���
�������

����������
��
�����
���
�������������������	��
����M���
����
��
� ��H��J�K�&��
��
� ��H#SJ�������
��
� ��H�HL��a��� �����
�
��&����������� �	�'
������
�������
�����
 ���������
���		��
 �����&�
���������
��������
�����
�����
�������
���
����	��������'&�
����
�
��	
�&���������
���
������������������
�������
������M̀��������
��
� ��H��J�b����������
��
� ��H#QJ�b����
��
� ��H�IJ�b����
%����
��
� ��H�HJ�"�
�
���
��
� ��H��L����'�������
�����������
�
��������� ���
���
&�
����������
���������������
�
������
���
�����	���
�����'�
��
���
�����
��'�
������������

&�
�����
����'�
�
&�M̀��������
��
� ��H�IL������T��������������������
�������������
���	���
�����
���������

�$
���
�	���	��
����
�����
���
������������������	
���
&�
����&�
��������
�����
����
�������������������
�
��������	����������
�����
���
�������
����������
��������
&���������������
����
��
��������
�����������
���	
����
�
�������������������
���
�����
��������$���������
������	������������
������&����'
��������
���������������	�����������%�
����
�	�����������M������
���
��
� ��H#QL��_�
��������&�������%�
��� �����������
����
����	��
�
���	������������������
��
�����������������
���������%�
�����a���� ��
����������
�
��	��	���
�
���	���������
����
���
��
��������
����	���������������������������������
����'��������
��'
� ��������'�������������������
��
�������
���	���
�
��
����
����������
���
&�



�����������	
����
�	
����	�����
�����	�����������	
����	�������	���
���	���	��
	���������	��	
���������	�
��
����	����������	����
	�
	�

������	
����	��������
�����	�����
�����	��	�����
�
�	
��	�������	��
����
����	�����	�������	���
���	������	�������������	�������	
��	��
����	���
	
��	����	�	��
�� 	���
	
���	���	���� ����	���
��������
 	
�����
����	!"�	#������	$%&'(	)�����	$%%$�	$%&&(	*������	�
	����	$%&+,	��
	
��	����	��	��������
 	
���� 	!-��	�
	����	$%$$,�	���	���	������	��	��
�	��	���� 
����	��
	������
��	���������	������� ���	
��	��
���
��
���	��	���
��������
 	
�����
�����	.
	��
��������	���� ���	��
�	
����	
����/	�����	!���
�����,�	����	!�����0
��������	������,	��
	�����	!�����,	!)�����	$%%$,�	�����	��������
 	
���� 	������	���
�����
��	��	�
�
 ���	
��	
 ������	��	���
����	��
����
����	��
	���
���1	�����	������	�������	�������	���	
���������
	��	
��	���	��������1	��	
��	���
	
��	
���
��	��
	��	
���	���
��
	2"0����
�
	��������	����	����	���������
	� 	�������	
�����
����	�������
�����	��	���
�������	)�

���	!&'+3,	
���� 	��	�
���
���
����	������	����
���
������	�����
����� 	���������	��
	���0���
�
�
�����	
���� 	!)�����	$%&&�	$%$%,�	*����	
����	
�����
����	�������
����	������	
�	
�������
	������	�������	
����������	!�������� �	����������	���������
	�������,�	��������
 	
���� 	��	����	�������
	� 	��
����	�������	�
�
����	�����	�����
���
�	�����
���
 	��
	���0�������
 �	���	��������	��	��
����	���� �
���	!����	)�������	$%%4,�	������
����	�������
����	��1�	���	��	��������
 	
���� 	����	��������	�
���	5��
�	����	��	
��	��
��	2"	��
���
����	���	������
 	��	�����
	��
	������
	2"0����
�
	!�������,	�������
����	���	�
���	��
���	
������
���	!�����	6�����	7	�������	$%$%,�	����������	
��	������	��������1	���	����	
�����
	
��	
 ������	�����	
�������
	�������
����	��
	
����	������
���	�����
	��	
������	2"	
�����
�����	���	�
���	
�1��	
�	�
��
�� 	
��	�������	���
���	���	
��	�
��
���	��	2"	����
����	����
	��	�	�������������	��
���
���	������	���	��
����
	��	
��	��
��
�	���
����	8�	��
��
�		8�&	��������	
�����		����	�
�
 	���	����
	��	�	
��0�
���	��
��
���� 	
��
	��������	�	��
���
���	������	��
	��	��
������	�
�
 �	#����	
��	�
���	
�1��	
�	�
��
�� 	�������	���
���	���
����
���	
�	
��	�
��
���	��	2"	����
����	����
	��	��	��
������	��
���
���	������	���	
�������
	!�	����	
�
����
	
������
���	���	��	����
	��	6����
��	&,/		0	�������
	1� ���
�	����	��	�������	���
����	���������	
������	��
	������
�
���	��	
��	2"	����	�������
�
	��
	���
	��	������	���
����	
�	�
��
�� 	�������
	���
����	�������		0	���	
�
������	*��	��	-������	��
	-�����	����	���
	
�	������
	�������
	��
������	6��	������
�
	��
�����	����	������
	����
	��	��������	���������	���
����/	��
�����	���
�
	
�	��	��	"�������	����0�������
	��
	�������
	
�	
��	������
	��������	����	0	9����� �	
��	��
����	����
� 	�����
�
	
��	�������	���
���	����	
��	�
��
����
	��
�����	��
	��
�������
	
���	�
	
��	������	����	��
	�����	�������	���	�����
	��	
���	���1	��	�����	��	�����	&�	���	
����	���
�	
��	�������	���
���	� 	�����	��
	�����
��	�	�����	
������
���	��	����	���
���		 	



�



�



���������	
��	�

����	����
��������������������������	������

�	�	
������
��	�

����	��
����

����
���
��������������

����	
������
��
�	����		����
��	�����

��
���	�
����
�������������

�����	
�	
�������

��	
������
�������������������������������

��	������	
�������

��	
���������������	����

����
�������	
������
����
�������	
������	���	������	��� 	
���
�������
������	���	�

�	�
���������
������������	�������������������	
������������
�������
��
��	����
��������������
���

����
����	�������
����
������
����
��������	���������
���
���!���		�����"�	
����

��������	������������	�#�������$%�&'���
�	��������
��	����	�������	��
�����
��������
������
������
	����������

���������������

���#(�����
������$%%&'��)����	�������������

����
�������	
������������

����

��	�
�����������		������	��

	���
��

���������
�	����		����
��	�����		��������

����������
�
������������
�����������������
���	�����������
������*)�	������

�����	���
�������

���������������������
������������������	������

�	
���	�	�����
���

������������
����

�������	��������������

�*�����+�������������

��	������������,�	����
���������������
���	��������
���
���������������	����		����
��	��������������������������
���	�-�$���������	����
��������	��������	
��
������
��	����������������������	�������������
������*)�	�

�
�������������
�����������
���	���������
����	��
�����*)�	�����

��	
�����

����

��	��	�����

��� �
�	�������	����	����������������	������	���������	������������
�����#.�

����$%�/'���
����� 	����������
�	���������������0��������$%$$���

�����!
��	�����������	����
������	�������

��1�������	�������	
���	����������	�*����	
��� ����	���������2�
���	��3
�

�	�	
�������

��	��	�������
���������������
�����
�����
�����	����
�������	�����������	������	�������	���		���������
�������	
����

��	��������������

����

��������������
����
�	��

����

��	�����	����������
�����������

������
������
���������	���

��������������	������	
��
����#��������	���������������������������'�������������

������	���		���������
�	������		�����
�������������//�*)�	��	���
��
�������
������
	�����

����!
��
�	������
����	
����������	����
�������

��	�	
��
��	
���

������
������*)�	�����������
��

���!
��
����������
����

������	���		������	���������
�����

����

��	�����������������������	�



������������	��
���
�����
������������
�	�
�		������	��������
����������������������������	�������������������� �������!"�#$%��&�'�(�����# ����(�)�!� (��")��*��!�����+��(*$������������!"�#$�,�������	������,����	�	���-./�0��	���	�������
���	������	���,�12�345	����������
�36���
�������������
��75���������	/�8
�9�
���-�2:21;��������	��,���	�6�����
����������������������
�������	�����/�06�����345	������������������	���	�����	������<����
�0�
���2��
������75���������	;����������
��
�����
	����
������		��,�����������������
�������
-�����������
�=���
����2.����������������������/�

�



�����������		
������������

�
���		
��
�������������
��
������
�����������
�����
���

������	
�������������������� �����	�������
�
!
�����
������
���
�����
��������������"�

�����
����������#
����������
�����
���

���		�

����
��
�
����
������������������"�����
���������
�����
��������������
�
����
��
�$�������
���
�#%&������	�
����"	
�
��
�������������
����
���'&�"������
���(��������		$��������$"
�������
���

��
	"
���������
������
"�������������������
�����
������������������
������������
���)�
����������
�
	�"
����*�������
���������
���

�����
���������"
��
��
��+�
�����������		�
���
����
���



��������

����
�+�
�������*��
�������
������
	
��
��������
�����������'��*�������#����������,- ��)�
����
���

�+�
��������
���
�������
������������"���
������#%&����
�����'&�����*��	�������
�"������
�
	�"
���
�
���������

�����.����
�, ���

���
����
���

�����
����(""
���!�� ��)�
����
���

��

�
��������
��*
�


��/�����$����������.
*����$�������)�
$�

�
��		��������
����	��
�������%���������)
��������	���
�������
���
�-�������)�
$�

�
�������		$��
����
��������*�
+�
��	$���������*
���)�
��
������������������,�����
���

��
�������
��*$���
�"�����"	
������
��
����	����������������
���
��
��*$���
��
�������$�����������������*�
��
�����
����
�,�������
���

�����������������������
���������		
������
��	��$�
	��������	����������	�����������)�
����
���



��

�
������
��������		������
��	��*
���
��
��������
����		$�������
��
!�	����
	$�������
�����$���01�234�567�89:;<;5=�32�567�15><=?�9:563>@6�567�;A574A9:�B43C71171�9A<�471B3A<7A51�D9A1E741�C3>:<�A35�F7�;A<7B7A<7A5:=�874;2;7<?�567�C3GB9A;71H�IJ�B49C5;C71�E747�C67CK7<�;A�9<89AC7�>1;A@������
�������������"��$�

*���
�����������	��
�������-���������	$����)�
���������	$�������
��
	$��
�����L
���
��������"�$���	��$��*����
������������
�
����
�
������
�����
��������	$�
���������������
���������		
��
�������������
���

���M�������
���	������� ��.�		�
������
�����
	��
��"��"��
��*$�����������'	���
�����N ����
����	$�������	��
�������������
!���������������
���		
��
���������������
�����
�	$������
�
������"���
�����)�
��*������
��
�
������""��������
���
	"
����
�����������	����
������
���
�
!����������
	
��
��������
���������������
�
	�"�������

����
����
�����
���	����$�����
�"�����	���""������������
���	������� ��)�
�����
�����������

�
�"��"����
�������������"�
�
����
������������

����
���*	���
�������
!�������	��
�����
��)�*	
�,�����.����
�, ��
����������	�
��$�����	����
������
������������)�
����	$����"���
�������	�
�������
�����
���		�*����������������
����������O�����		$����
���������������
����"�
	������$����	$��������		����
���

���"�
�
��������
�����������������
����
�����������)���������	��"	
����������������
����������
	�*
���
�������
��
��	�����
���������*���
����
��
�
�
�
������
�
��
��������
�"�
�����������
�����
���������
�����������
�����
�����������%��
��
���
��	
����������
���������
����������
��*������������
������
������
��""�����
����		�
������
�
�����
�
��
���������		$��������
������
��	
��	����	�������
����"�
�
���*	���
������������
����
���
���
���������
�	��
�����
��)�
�"���
�������	�
����	��"	
�������������������
�������
��*
�����
���
�������
���
����
�����
	$�����

����������
�
��
���������
�������)��
����
���
�������������
	��*�	��$������
����	$�������
�����������
����
�P������
������
�����������
���*	���
�������
"���*	
��
����+�
�������������	$�����"������	��	$����
������������������
�9BB439C6�QR;3;9�75�9:S?�TUVWXS�Y6;1�9BB439C6?�91�<72;A7<�F=�Y63G91�QTUUZ?�BS�TW[X?�DB4;G94;:=�>171�<759;:7<�479<;A@1�32�49E�<959�53�<74;87�C3AC7B51�9A<�567G71H?�E;56�C3<71�F7;A@�911;@A7<�����
!�����"������"���
��
�����)�����
�����������
�������������
�
��
������
�����������



�����������	�
���
���
��������������������
���������������������������	���������
���
���
���
����������
�
��������������������������������
���������������� ������!"
�����	���������
���������������������������#���������������
 ���
�����
�����$��������
	
�����������������
��#�������������
�����
�����������
�����
�������������������	�����
��������������������������%�
�
���������������������������������
#
�����������
���	�����
�����
������������	������&�#
�������������	�������
�������������������������	��������������#����	���
��
�
�
��������������������������������#�
�
�����������	������
��������
�����
����%����#���������������
�������������������	
����������	
������ �������
����������#�������������������������
�������	������
����
��������'
�����������
��������
����������
�������
�������������������������

�(�����)�'
����� ����������'
��������*����������
���������������������� ����� ��
����
	�
���	
���+���������������	��#�����
�����
����������
�������������
�����
�
�
������������
�����,����������
���������������!�&����������������������
-������������������
�����.�������+�������������
����������� ��������������
���������
	
���
���/���
���������������� ���������������	������
������������
����	
�����������	�������������������������	
�������#� ���&�#
�
������
��
�����������
������������
 ��� ���
��������0���'
����������������#��������������
������
����������������������
�����,
��������������	��������������
�����
�
���������������� ��������$12���



������������	�
�������

	�	�
����
�
�
�
�����	�
��������	�����
���������������	�����	��
�������������
�
������������
����
������������
�����
	����������
�
��������
�����	�����������	��
�	����������
�����
��	���������������
����
�
�
���������	���	�� ������
���
��������
���
������	��������
����
�������

��� ���
	��
������������	��
����
	�
�� �
�����!��"��
�������
���
�
��������		�� ����
���
����
	��		
���������	���	��������	�
������
������
����	�#����������������
����������
�	
���	�
����������
�
����������
�
$
�
��	�������
���
�	��
�� ����
�
���� � 
�	���
���	����������������	%�
	�	����	�����#����	�����
�����������&������	��	�������
�
�#	
	���
	�������
�����	�
��������	���
 
���'
����	�� �	�
������	���������	� �����
��
�
�
��	���
��
���	��
���
�
�����������
���������
�����
�����	����
��	����	����		� 
����	� ���()���
��
��	�
��*�)	�����	��	�
������	�
���
�

�
����
������ 
��
��	�	���
�����
���	�+��,�
���-���������
�
�������
����
���������
������	������	#	���
�
�
��#������
�
�����
���	��
���
����
���������	�
��
���� ������
����� ��
����
��	��'���		����#��
��
�
�
��	�
���������
���	�
��������
�����
����	���	�	��



�



�



�



����������	��
���
�������������
�����������������������
������������������������������������������������������� !"����	#$		"�����#%�&$�# �%��'� !� !"�(� ")* $)"��+!"	"�,������	�*)"�	$--%) "��./�	-"#�,�#� *.("	�0+*.("	�12���*���34� !* �!��!(��! �5"/�	$##"		�,*# %)	�*����� ")6�"'�)"	-%�	"	��$)����.% !� !"��7-("7"� * �%��*���	$	 *������-!*	"	�%,�89�-)*# �#"	��+!�	�*--)%*#!�"�	$)"	�*� !%)%$�!�":*7��* �%��*���#%� ": $*(�;* �%��%,� !"�)"	$( 	�'� !���":�	 ����)"	"*)#!���%((%'���� !�	2� !"�-)%-%	"��,)*7"'%)5��	�-)"	"� "�� !* ���#%)-%)* "	� !"���	��! 	�,)%7�*((� !)""�("6"(	����<�=�#)%>("6"(�-")	-"# �6"��+*.("�1�!��!(��! 	� !"�"6%(6����-)�%)� �"	�." '""���7-("7"� ����*���	$	 *������89�-)*# �#"	�* � !"�7�#)%�("6"(��?$)���� !"��7-("7"� * �%��-!*	"2�#%7-*��"	�-)�%)� �;"�6*)�%$	�	$##"		�,*# %)	���"� �,�"����� !"�(� ")* $)"� %�,*#�(� * "� !"�*�%- �%��%,�#�)#$(*)�-)*# �#"	���%)���	 *�#"2�%)�*��;* �%�*(�"�$#* �%��*���"7-(%/""� )*������*)"�"7-!*	�;"�� %�,*7�(�*)�;"�"7-(%/""	�'� !�89�-)��#�-("	�08%7-*�/�@42�*(�������'� !�,������	���� !"�(� ")* $)"� !* �!��!(��! � !"��7-%) *�#"�%,�'%)5,%)#"� )*������,%)�	$##"		,$(�89��7-("7"� * �%��0A"�;2�BCBBD�E%6���*�2�BCB14��+%-�7*�*�"7"� �	$--%) �"7")�"	�*	�*�% !")�#)� �#*(�,*# %)��$)�����7-("7"� * �%�2�'� !�("*�")	!�-�#%77� 7"� ��)�6����	$	 *��*.�(� /���� �* �6"	�08%7-*�/�?4��+!�	�,�������*(���	�'� !�-)"6�%$	�)"	"*)#!�"7-!*	�;���� !"�)%("�%,� %-�7*�*�"7"� ����#!*7-�%�����	$	 *��*.�(� /�",,%) 	�'� !���%)�*��;* �%�	�0F*��*��" �*(�2�BCBBD�G*(7"�-")H�" �*(�2�BCB<4��@��� �%�*((/2�%)�*��;* �%�*(�)"	"*)#!�*����"6"(%-7"� �0IJ?4�",,%) 	�-(*/�*�#)$#�*(�)%("�����)�6����#�)#$(*)� /��$)���� !"��7-("7"� * �%��-!*	"�08%7-*�/�A4��+!�	�,��������	�#%�	�	 "� �'� !�(� ")* $)"�!��!(��! ���� !"�	����,�#*�#"�%,����%6* �%��*���IJ?�����"6"(%-����	$	 *��*.("�	%($ �%�	�0F%#�" �*(�2�BCB14��=%)"%6")2� !"�)%("�%,� "#!�%(%�/����%- �7�;����#�)#$(*)�-)*# �#"	��	�$��")	#%)"���$)�����7-("7"� * �%�2�'� !� "#!�%(%�/�."#%7������ "�)* "���� %�%-")* �%�	�08%7-*�/�94��+!�	�,�������)"	%�* "	�'� !�)"	"*)#!�"7-!*	�;���� !"��7-%) *�#"�%,� "#!�%(%��#*(����%6* �%�����,*#�(� * ����89�*�%- �%��0E$- *�*���G���!2�BCB<D�?*	�" �*(�2�BCB14���$) !")7%)"2�%)�*��;* �%�*(�#$( $)"�"7")�"	�*	�*�5"/�,*# %)�,%	 ")����#�)#$(*)� !��5�����$)���� !"��7-("7"� * �%��-!*	"�08%7-*�/�E4��+!�	�,�������*(���	�'� !�(� ")* $)"�"7-!*	�;���� !"�)%("�%,�%)�*��;* �%�*(�#$( $)"�����)�6������������K���K�
�������L��
���������MN�O�����������P��QRQST�U���
����������V�������QRWXYP�U�������� !"�6�	�.�(� /�%,�"#%�%7�#�."�",� 	�7% �6* "	�#�)#$(*)�-)*# �#"	��$)�����7-("7"� * �%�2�'� !�#%7-*��"	�*(�������	$	 *��*.�(� /�'� !�-)%,� *.�(� /�08%7-*�/�@4��+!�	�,��������	�#%�	�	 "� �'� !�)"	"*)#!�!��!(��! ���� !"�"#%�%7�#���#"� �6"	��)�6����89�*�%- �%��0I%##*�" �*(�2�BCB1D�8!*$)*	�*�" �*(�2�BCBC4��Z%'"6")2���� !"�	$	 *������-!*	"2� !"�"7-!*	�	�	!�, 	� %'*)�	�-)"	")6����%)�*��;* �%�*(�#$( $)"2�"�	$)����%��%����("*�")	!�-�"��*�"7"� �*���*#5�%'("������ !"�-")	�	 "� �"#%�%7�#�."�",� 	�08%7-*��"	�F2�82�Z2�[2�\4��+!�	� )*�	� �%��)",("# 	� !"��$*�#"��*--)%*#!�)"]$�)"�� %�"�	$)"� !"�(%��> ")7�6�*.�(� /�%,�#�)#$(*)�-)*# �#"	�'� !���G=9	��+!"	"�,������	�*(����'� !�":�	 ����(� ")* $)"�"7-!*	�;���� !"�#%� ��$"���7-%) *�#"�%,�"�$#* �%�2�("*�")	!�-�"��*�"7"� 2�#$( $)*(�	$--%) �*���"#%�%7�#�6�*.�(� /�,%)�	$	 *������89�-)*# �#"	�0A"�;2�BCBBD�E%6���*�2�BCB1D�F*��*��" �*(�2�QRQQT�̂��������_������P��QRQWT�N�O�����������P��QRQST�U���
����������V�������QRWXYP�̀
���!��!(��! � !"��/�*7�#��* $)"�%,� !"� )*�	� �%��-)%#"		�*��� !"��""��,%)�%��%����*�*- * �%�� %�	$	 *���#�)#$(*)�-)*# �#"	�%6")� �7"����B�="	%�("6"(�-")	-"# �6"��?$)���� !"��7-("7"� * �%��%,�89�-)*# �#"	2�7"	%>("6"(�,*# %)	�	""7� %��$��"�	7*((")�,�)7	����"	 *.(�	!����*����""-"�����*()"*�/�":�	 ����#%((*.%)* �6"��" '%)5	�'� !�	 *5"!%(�")	2�	$#!�*	� !"�)�	$--(�")	����*�*- ���� %�#%�	$7")�-)",")"�#"	�*���)"	-%������ %�#%7-" � %)��/�*7�#	��



���������	����
����	
��
��������	�������	����
��	�
�	��
��	�������������������������	�������������������������
��	����
���	�����������	���	���	����������������������	����	�������������������� !"#$%&$'����(��)&$$&$�*+�&,-'�������.&,/*$0*12�*+�&,-'����3��456$7*,!�*+�&,-'����(��8����	��	��	���9	���	��:;<=>?�@��������	���������	�����
���
���������	��������	������	
��
��������	��������������	���	�A�����������������������	��
����	������
�����
���	�
����
�����
����
���������	����	������	��A����������������
����������	��
���	���	���������
�����	��	�����A�������������B
��	�����C��D>?�E
��
������
��������������������	�������
��	�������������
��	������
�	�	������������	�������	�����
�������
��������
���������	�����B
��	�����D>?�F������
������
���A�	������	A��	��������������	�	��	��
�����	�����������������������	��
����
��G���������	��
����
��	��������
�������������	���
	���	����������A���������	�������	����������
������
�������������B
��	�A�H>?���������������������	��
����
��������	��
������	��
��	�����
	��������	��	�����A��
	����������:;::I�J
����	���:;:KI�C	��	�����	�?��:;::I�L	�������M����	�?��:;:<>���	����N>?�N?K�E	��
G������������������O���������������	��
����	�����	��
G�������	��
���������BH�	�
���
�����
������	
��
�����	���������������	�
�A��
����	��������	���	���	�
����	���	�������������
�������	����A���	����P>?�H�������������	������������
����������������	����
����
�A����G�����	���������	�����	
��
��������	����������������������	��	������	��������	���������������������	����
���
��	�
�	��
��	�����	
��
��������	��������������������	��
���������:;::I�J
����	���:;:KI�C	��	�����	�?��:;::I�.&,/*$0*12�*+�&,-'����3��456$7*,!�*+�&,-'����(��Q1#RS&//&1�&$%�T&1#%&'���3UV-�W*7X,&+#!$R�&,R!�0,&Y�&�Z1XZ#&,�1!,*�#$�RS&0#$7�&001!&ZS*R'�&R�S#7S,#7S+*%�[Y�\!/0&$Y�65R�&Z]$!̂,*%7*/*$+�!_�H��
��	��̀��
���H̀>������	��
����B
��	�A�@>?�9
��G���������	��
����
��	��������
�����������
�����������
��	����
�������	�
�A��
����	�����
������	������������	����	�����������������������,#+*1&+X1*5R�*/0S&R#R�!$�!$7!#$7�1*7X,&+!1Y�&%&0+&+#!$�ab*$c'������� !"#$%&$'����(��)&$$&$�*+�	�?��:;::I�L	�������M����	�?��:;:<>?�8��	���	������
���������
�	����������
����������������	��
��	�������	��	�����A���	���������������	���������
�������������
��	����
������	��������	���	���	�
�����
��������	�������	�������������:;::I�J
����	���:;:KI�C	��	�����	�?��:;::I�L	�������M����	�?��:;:<>?�@�����
�	��A�����
�������	����A��������	�
���
�����
�����������
��	��������
������
�	����������	���A��
�	��������
�����	����
��	�����B
��	�����H��8>?�9
��G���������	��
�������#/0!1+&$Z*�!_�1*R!X1Z*�RZ&1Z#+Y�0*1R#R+R'�#$_,X*$Z#$7�Z!/0&$#*R5�!$7!#$7�%*%#Z&+#!$�+!�*__#Z#*$+����
�����������	��
������
�������������������������	������������:;::I�J
����	���:;:KI�C	��	�����	�?��:;::I�L	�������M����	�?��:;:<>?�d-�T1!0!R&,�!_�_1&/*̂!1]�efX,+#Gg�������	���
�
��
���������������	�������	������������	����
�
�A���	���������������	���	����������	����
�E�����G.#c*%�_#1/Rh��@�������
�������
�����
������
��	���	���
�
���	���
����������������������������������������A��
������������������
��	������	��������������	���
����������������	����������	�������������	��
�����
�������������
�����
�����	���	����������������A?�������
�
������	���
�
����
�������	���	��������������
�����������������������������	�����
���
�BH?����������������������������	
�������
����������
�����
�	����	��
���������	��
�	��
��������
�
������	���
�
��
��	����������������
��������	���
�������������������	��
����8������K>?�����
���
���������	�����
����
���������������	���
��������������������������������	����������	�?�@����������
���������������	����������
��	����
�����������
��������	���A��������	��
��	���	��
���������
������A�����	��������	������������
���
��
��	���	��
�	�������������������������	��	����[*S&"#!X1�a456$7*,!�*+�&,-'����(��Q1#RS&//&1�&$%�T&1#%&'���3UV-�iS#R�ZX,+X1*�$!+�!$,Y�_!R+*1R�������	���
�������������	��
����	�������	
��
��������	�������	���������
��������	��������



�����������	
��������	���	�����
����������
����
���
����
�������������������������	�����������������

���
�������������������������� ������
����!��������"���
��
�#�
����!�����$%!�&��
��
����
	������'�����	

������
��������
�
�������
�


����
���(�
��
��
������	������������
�������������)*+�
�����
������
��������
�
����
���

��
�������
�������	
!�,��
����	�
���������
�����
�
����
����	���
������������
	������'�����
����
������	������������
����
	�

�������
������
���
������������������������%!�
�"����
-�.�	��
��'�������
�.�	��
��!�&����/�
�
������
�������������
�
����	�����
�
������	����������
�����'��������

������
�������������	����
���������
����/
��
������
�,�
���
�����
������'�����������
������
�01�(����
'��
�
���
��������
��

����������
��
��

����������

�������������
�
�
!�&����/�
�
���
��
���
��
�����
���������
��������	������
������	��������
	�������������
��
��

�/�
�
���
������
���
��
�����
�
���
����
��
�	�	
�
��������������������!�"�������'���

�/�
�
���'�����
��
�����
����
��
�������
��
���������
�������'�����
������������������/�
�
�����	��
��������
��
'
�
��	���
������
	������'�����
����
!�,��
����
�����
��
��


���	���	��
���
����������
����������
���������������
�
�
�����
����
�����
�
����
�	���
���'����������������������	��
�������

��
�
�
��������
�
�
�
�������
����������������

�����
�
�
�����������
�����
�
����
����	���
��

�����������/�
�
����������

��������������'���
�������������������������� ������
����!��������"���
��
�#�
����!�����$%!�,�
����
����'��
��

����


�������
��
�����������
�������������
����'������������
�����
�����


!�&����/�
�
���
��
���
������
��
��

�/�
�
���
������
���
����������
���������������
�
�����	��
����������
��
�
�!�,��
����
��
�
��
��
��
��
��
���
������
2��'������
�01�(����
'��������"&1
!�3�����
�
���

���
����������
����������
���������������
�
������/�
�
��
�����
���
�	���
���'��

�/�
�
�������������������������/�
�
�����	��
����������
�
�
�
�������
����������������

!�,��
���������
����
����'����
����
���
�456789:7;948<=�>4?58@A�;4B75C=�D95D?E759;AF������	�����������/���
�
������
������������
G���

�����	���������
	��������������������������

��
�
�
!��
'������
�������������
�
������������
���


����
�
�
����
��������������������

���������

���
�����
�
������������
�����
����������


��
��������
�����������
�����'���������
!�



��������	��
��
���
����
�����	����
��
��	����������
��
�����
����
��	�
�������	���
��	���
���
�����	�
�������
��������
��	�����������
��
�����

������

�����	���
��
������
��
�������
����	�
����
��	��
��	���	�����	
���
���
��	��
��	����
����
�������
��
�����
������
���
��������
���	���������
�	
�	��������������������	
�	����������	�������	�	���	���
���	��
��
��������

�
���������
��
�����������
��	�
��	������	
��	��
���������	
���	������

���	�������
��
�����
�������
����
���� �!"#$% !&"��'("� !)�$#*�'# $+��& ,,#',"$'�' �� $)'"!,�&#!&-��!�.!�&'#&"���$/�#'��! �"�#$�������	������������
��	�������
�����0��1�	
�����	��0�2�3�
���
��������	
���	
���
����4	��	�������5��
�	����
���
����
��
�
�������
��	����16����

�
�����
���	�
�����
�����	�����	�786������
���	����	
�����
�
��	���	�������
����	���5���
����9:���4
���
������;<;;=�:�
��
������;<;>=�?�
����
������;<2@A��B������5��
�	��������
�������5�������
��
��	���

������

����
��
��	�����
�������
��	�����������	
�
��	����
��
��������

�
���9�����C�������������
������;<2D=�E
������	������
���;<;<A��
����������	��������
�����
�������	������	����
�������	����
���������	����

������

����
��
�������
�
����������	
�
��	����16����

�
����	�786���	������	���
��
������
��
��	��
�����
��������������������
�
���������4�
��
���	
���������������������	
���	
����
���������������
��	������	���5��
�	��4	���������	
����	���������

����������
����
�	
����
���
��
�����
���
��������������	�������
������	���	�����������
���16�
��	��
��	����
����
��
�
��
�����
����	
������������

������

�����
���
����������	����
����������������������������������

������������������4��
�������
��
�
���	
������
�����

��������������	
�
��	��	�����	
�	�	
�����16����

�
����	����������������	��	�����
��
�	������
�����	���
��	
���

��	����
���	���

������

�����
������������	
���������������	��	��������	
����	�
�����
����
�	�����������	
��
��������
������	�
����5��
�	����
���
��������
��
���
�������
�������
�����	�
�����
���������9�����1����������
������;<;;A��
��������������9�����F����
������;<;>A����
�����
���������9�����C���	��	��;<;>A�������	
������������

�����
��������	
����������������
����	�
�����
������	
����	��
����������
�	
��������	���
��������	
��
��������
���
��	��
��	����
��������
�	���
�	
���
�����������
����������������	��
���	����
����������
���
�����5��	
���

��	����
���	�
�����	�����
��
�
�����

������

�����	�����������
������

����16��������	
�
��	�9�����G�	���;<;;=�C���	��	��;<;>A��0�;�8�	�������������
�
��	���G������	�
�����	��	�������

�
��������
�
��	������786��
�	���������������������������
��	�
���16����

�
���������
���
�
���������
�������H�������������	����������
���	��
�	
�	���������	�	�����	������������
��4���������
��������	��16����	
�������6	����	������������������	������
���������	��
�������	���
��	��	����������	��������	��
�����	�����I��
���	���	�����	
��	�	���	�����	���
��	���
��
����
��
������������
�����	���
�����
��
�����
�����
�������	���
��	��	����
������	���
��	��������
�	�������	�����
���	�������
�	
��
��
��	����7
��4�	��������	
����
���	�
��
�������������	���
�	���
��������
�����
��
����������	��
������	�	
�������
��	�����
���E���
��	����������	���

����
����
�	
��	��������	
�4	��������������������
���������	���
����	���4�	���	�����������	
��	�
������������7
�����	��
��������
���������
���	���	����	���������	
��
�4����������������
���������
��������
�
���16�
��	��
��	����
�����	����������������0�>�7�
��
����	����
���������
�
��	��������	������	��83J���������4����
�����
�����	�����������
���
�	������
��	������
��
����	����
���������
�
��	�����
��������	
�����	��	����K���
����
����������	
�
��	�������
��	�	��16����

�
����	�786���	
���

����
��
��	��	��
�	�������������	
����	�����������	����G��������	����	��	
����	������
������
��������

��	�������

��	�����

�����
������������	
������

�



���������	
����
�����������������������	�����
���
�������	
���������	��������	������	�������������������
������������
������������������	�	
��
�������	�����
����
����	������	������	����������	����������
���������������������	�����������	�	�����	 ���� �����!�	������������������������
������"�����	�	
����
���	�����������	���
 ������������
��	
��
����������	������
�	����
�����
�����
��	������ �������������������
�	�	���������������������������������	
�����
������������	� ����������������
��������"�����	�	
�������������	�������������
�
�	
��
������������ 	���������	�	���������
�����
���������������
��	��
����	
���
�
!�������������
�������
�������	�	������

�����	
���!�	����	���������
����������
����
������
����#���	�	��������
����!������	����������������!����������
������
������������
�	�	 ���
�	�������������������	���
 ���!
�
	����
��	�	
���
����������������	���
���
�������	
���� ��������	����$�%�&���������	�	���	
��������������	
����
�������������������'���	���	���	
���
����	�������������� ������!����
������������������
����������	�	
��	��������(����������������
��������	�������������	 ������
���
��	��
��������	��������������	�����������	���
���������������	����
�
 ���
���
����	)��	
��������	�����������	����	������	���������
�	���	�	��������
���	�������	������
��
�
!���������������������������	���
�����
��
����������������������	�������������	���
����������� 	
��������	������
���������
��������!
�
��
��	��
 ��	 ������
�������
������������
����������	�����*�
�
!����	�������������
���������� ��	���	
��
��������
�
���������!
�
�������������������
����+,,-.�/0+1232+2345�+,,67+895:�27�25:2�+1;�290:�519+185�295�<6+=5>76?@:�67A0:215::�+1;����� ������"�����	�	
�������	����
����	����	��������������
�������������������
���	����������������
���������������������	���
���������������
�����������!
�
��B�	�����	�������������
������
���������������	��#�	)�������������	����
����	���	���!���������������	
���
�����
�����������
��	������	���������
�����	�����
���	
����
������
 	�����������	��
������	��	��������������������	
��!
�������	��������
���
��
�
!����������
���	�������	����������	
�����������	���	�	���
����������	����	�������������������
���	������
����
����
�	��	���
��������	
��
����������	�	
��	���	���������
���������'��������������������
���
�
!������������	�	���	
���
����������������	�����	�����������
�����!
#���������
�����
���	�	������	����������� 	�!��������	���� 	�!��������!�	��������� ��	���������	����������	�	���	
���	��������	������������������
��������������
����
�����	����������	
��	��������'
��	������
��	�����
�������
����������	��	�	������� ��	�	���
������������������������	����	�������������	���	
������	�������!���
����
� ��	����������
��	������������������������*��	�	
����������������
����	����
����!	��	��������	�����	��� ��	��	
���	���	)���	���������
��������
����	)��	
�����������������	���
������
�����	�	��������!�����
�����������
�������
��	��������������
��	���	��������	�	���	
�����
�
!�������������������������
��������
�����������	 ������
�
�
�	����
��	�	������	�������������������������������	���
��������������
���	�����	����������	
���C�	����	���#����
�������
��������
��	���	��������	���
����
��#	���������
����	�
���������
 	������
����
��������	 �� 	�!��&����������D856A3E�FG�+1;�H+3:89E�IG�JKLKLME�ND�-3256+2065�65435>�71�83680-+6�58717=.�+;7,2371�31�295�=+10<+820631O�:58276PE�Q7061+-�7<�R-5+156�S67;082371E�T7-G�KUVE�,G�WKVLXYE�;73Z�WLGWLWY[\G�]�����
�̂_̂_�̀̂ a_b$��*����
 ��'���c�������������B������d�������c�e���̂_̂ �̂��(	�����"�����	 ����
���	���������
�
��f�"��	�������
������g���	���������g'�h�g��	������
������
�������	���������
�
��f�*����
�����



���������	�
������
�
�
���
���������
���
��
�����
��������������������
���������
���������� ��������
�����!��������
�����"#$%"&$
��
�'�#(�#(()*$)+%&%(&#%(+&#&%,-$��.���/��
� �����
�0
	��
���
��!�������

�1�
�����2����
�3�0�1�
��
������!�
�3������4
����
����567689:�;<=>?@AB>�C?DEDFG�H>B?I=?CJ�=E�KLMJN�BA=OE=EO�FDPCA�DQ�O>CCE�C?DEDF=?�=E?CEI=RCJ�BEP�CER=>DEFCEIBA�?DFF=IFCEIS:�TEIC>EBI=DEBA�UD@>EBA�DQ�V>DP@?I=R=IG�BEP�VC>QD>FBE?C�W�����X���
��
���+Y
����#ZZ
��
�'�#(�##(+* ���W%(&%"(""%(#ZZ���[CE\:�]̂_̂�567669:�;<>=I=?BA�J@??CJJ�QB?ID>J�QD>�?=>?@AB>�̀@J=ECJJ�FDPCA�=EEDRBI=DE�Q>DF�IaC�HC>JHC?I=RC�DQ�IaC�J@JIB=EB̀AC�PCRCADHFCEI�ODBAJS:�K@JIB=EB̀=A=IG:�bDÂ�cd�eD̂�c7:�PD=N�#(�&&$(*�!#Z#(Y+#,���[aBI=B:�L̂K̂:�K>=RBJIBRB:�f̂ĝ:�UBhaB>:�K̂ĝ�BEP�g@FB>:�K̂�567669:�;iaBIjJ�?>=I=?BA�QD>�?ADJCP%�
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	Introduction
	The global economy faces severe challenges from escalating environmental degradation, resource scarcity, and economic instability (Nguyen et al., 2023). Unsustainable consumption, wasteful production, and the impacts of climate change have led to pollution, biodiversity loss, and the depletion of natural resources, underscoring the urgent need for sustainable solutions (Arora & Mishra, 2023; Bocken & Short, 2021). The traditional linear economic model, with its “take-make-dispose” approach (Kirchherr et al., 2023), has proven unsustainable, driving calls for a transformative shift toward a Circular Economy (CE) (Geissdoerfer et al., 2017; Lüdeke-Freund et al., 2019). CE represents a regenerative economic framework that decouples growth from resource consumption and environmental harm, emphasizing the continuous use and renewal of materials within closed-loop systems (D’Angelo et al., 2023). This alternative approach directly counters the resource-intensive, waste-generating nature of the linear model, offering a path to long-term sustainability (Bocken et al., 2019; Korhonen, Nuur, et al., 2018).
	CE addresses critical global challenges by enhancing resource efficiency, reducing waste, and extending product lifecycle (Korhonen, Honkasalo, et al., 2018; Rashid et al., 2025). Unlike linear systems that exacerbate pollution and disrupt ecosystems, CE fosters sustainable practices that conserve natural resources, mitigate biodiversity loss, and align with the Sustainable Development Goals (SDGs), particularly those promoting responsible consumption and climate action (Rodríguez-Espíndola et al., 2022). By adopting closed-loop systems, the CE not only conserves finite resources but also reduces ecological footprints, addressing environmental risks and supporting biodiversity preservation (Panchal et al., 2021). Economically, the CE offers substantial benefits by reducing costs, fostering innovation, and enhancing supply chain resilience (Bassi & Guidolin, 2021; Darmandieu et al., 2022). Practices like recycling, remanufacturing, and reuse lower dependency on raw materials, mitigating risks from resource volatility (Lieder & Rashid, 2016). With projected business advantages of 1.8 trillion Euros in Europe by 2030, the CE strengthens competitiveness and aligns corporate strategies with sustainability goals (Ahmed et al., 2022; Sohal et al., 2022). Environmentally, CE significantly reduces greenhouse gas emissions, combats pollution, and supports climate change mitigation. By conserving resources and reducing waste, it directly addresses the environmental damage caused by linear systems, paving the way for a low-carbon, sustainable future (Lehmann et al., 2022; Wiedenhofer et al., 2021). Socially, the CE fosters inclusive growth by creating green jobs and ensuring equitable access to resources. It strengthens economic resilience while promoting societal well-being, making it a holistic and sustainable development model (Triguero et al., 2022). By encouraging collaboration and innovation, the CE balances economic, environmental, and social priorities effectively.
	The transition to CE requires systemic transformations across industries and organizational contexts (Chirumalla et al., 2024; Leder et al., 2023), with small and medium-sized enterprises (SMEs) playing a pivotal role in this process (Gennari, 2023). SMEs account for 99% of firms in the European Union and 95% of businesses in OECD countries, contributing significantly to employment, gross domestic product (GDP), and economic stability globally (Cheffi et al., 2023; Rocca et al., 2023). Their prominence in both developed and emerging economies underscores their potential to drive sustainable development through CE adoption. However, their environmental impact is substantial, with SMEs in Europe alone responsible for approximately 64% of industrial emissions and a significant share of industrial waste, particularly in resource-intensive sectors like manufacturing and construction (Gajanayake et al., 2024; Piispanen et al., 2022). Manufacturing, for example, accounts for 50–60% of global industrial emissions and 64% of air pollution in Europe, making the adoption of circular practices in SMEs critical for mitigating environmental degradation (Dainelli et al., 2024; Subramanian & Suresh, 2022).
	Implementing CE measures such as resource efficiency, waste reduction, and energy optimization allow SMEs to reduce their environmental footprint significantly. Closed-loop systems and recycling decrease raw material dependency, enhance resource efficiency, and contribute to SDGs related to responsible consumption and climate action (Gao et al., 2024; Kara et al., 2022; Knable et al., 2022). In the manufacturing sector, these practices result in cost savings, improved supply chain sustainability, and enhanced competitiveness, while reducing reliance on imported materials (Baldassarre, 2025; Kumar et al., 2023; Sakao et al., 2024).
	These characteristics enable SMEs to address local environmental needs efficiently, leveraging digital technologies like automation, Internet of Things (IoT), and data analytics to optimize operations and advance CE goals (Moktadir et al., 2018; Schöggl et al., 2023). As pivotal players in supply chains, SMEs significantly influence sustainability by adopting and promoting circular practices, which often cascade across industries (Lüdeke-Freund et al., 2019; Primadasa et al., 2024). Through collaborative partnerships with larger corporations, SMEs benefit from technology transfer and shared learning, enhancing their capabilities and accelerating the wider adoption of CE principles (Mishra et al., 2019). Integrating CE practices also supports social inclusion and economic equity, positioning SMEs as critical actors in advancing the SDGs. Their unique ability to balance innovation, community engagement, and sustainability underscores their essential role in the transition toward a more resilient and circular economic model.
	SMEs demonstrate both strengths and limitations in their transition towards CE, having a complex dynamic that shapes their transition. SMEs possess distinct advantages that position them favourably for CE adoption. Their operational agility and flexibility enable them to respond quickly to market changes and implement innovative practices (Arsawan et al., 2022; Chan et al., 2019). Their close ties to local communities and markets allow them to better understand and respond to customer needs, while their smaller size facilitates faster decision-making and implementation of new practices (Christodoulou et al., 2024). The capacity for innovation stands as a key strength of SMEs in CE transition. Their ability to experiment with and adopt innovative business models faces less bureaucratic resistance compared to larger corporations (Faiz et al., 2024). This adaptability enables them to pioneer various circular approaches (Howard et al., 2022).
	Despite the advantages of CE adoption, SMEs face unique barriers stemming from their limited resources, operational scale, and structural constraints, creating a complex web of challenges that impede successful implementation (Takacs et al., 2022). These barriers manifest across various dimensions, from organizational to systemic levels, highlighting the multifaceted nature of the transition to CE for smaller enterprises. 
	SMEs grapple with significant financial constraints, which severely limit their capacity to invest in CE initiatives. The high upfront costs associated with circular products and processes, combined with restricted access to capital, create substantial constrains (Heras-Saizarbitoria et al., 2023; Rizos et al., 2016). Unlike larger corporations, SMEs typically operate with tighter budgets, forcing them to prioritize immediate operational needs over long-term sustainability investments (Bakos et al., 2020). The situation is further exacerbated by limited access to external funding, often due to restrictive eligibility criteria and complex application processes for grants or loans (Harrison et al., 2022). 
	Technical and knowledge deficiencies compound these financial challenges. SMEs frequently lack the necessary expertise to effectively implement CE practices, a stark contrast to large corporations with substantial research and development (R&D) budgets (Moktadir et al., 2018). This knowledge gap extends beyond mere technical skills to a comprehensive understanding of CE principles and their practical application. Rodríguez-Espíndola et al. (2022) argue that insufficient awareness of the long-term economic and environmental benefits of CE can lead to a perception of sustainability practices as costly and complex, further deterring commitment to the transition. The interplay between financial constraints and knowledge gaps creates a self-reinforcing cycle that significantly impedes CE adoption in SMEs. 
	Cultural and operational barriers add another layer of complexity to the CE transition. Organizational resistance to change, risk-averse management mindsets, and limited willingness to collaborate across value networks significantly hinder CE adoption (Cantú et al., 2021). In sectors with deeply entrenched linear practices, such as manufacturing and construction, these cultural barriers are particularly pronounced. 
	Operationally, SMEs often lack the organizational capacity to restructure supply chains or implement circular strategies across multiple stages of production and distribution. The fragmentation of supply chains further complicates matters, as SMEs typically have limited influence over upstream and downstream partners (Primadasa et al., 2024). This lack of control over the broader supply network can render even well-intentioned CE initiatives ineffective, highlighting the need for collaborative approaches that span entire value chains. 
	Regulatory and policy frameworks, while intended to promote CE, often present additional challenges for SMEs. Lüdeke-Freund et al. (2019) critique the inconsistent enforcement and complex compliance requirements that disproportionately affect smaller enterprises. The lack of tailored support frameworks further hinders SMEs’ ability to align with regulatory standards. In emerging economies, these challenges are compounded by systemic issues such as inadequate infrastructure and weak institutional support (Rizos et al., 2016).
	These barriers do not operate in isolation but form an interconnected system where one challenge often amplifies others. Although SMEs are increasingly recognized as pivotal actors in the transition to a CE, current research often falls short in adopting an integrative approach (Dzhengiz et al., 2023; Sinha, 2022). Existing studies tend to focus on isolated aspects of CE adoption, such as technological innovation or policy influence (e.g., Khan et al., 2022; Suchek et al., 2021), but fail to adequately address the complex interplay between different actors and mechanism that is essential for a successful transition (Gennari, 2023; Ghisellini et al., 2024; Kaewunruen et al., 2024; Mazur-Wierzbicka, 2021). While studies recognize that the transition of SMEs to CE involves multifaceted challenges and requires a holistic approach (Dzhengiz et al., 2023; Malik et al., 2022; Rosa & Paula, 2023; Trevisan et al., 2023), there is a lack of comprehensive understanding that capture the complex interdependencies between internal organizational factors, external stakeholder dynamics, and systemic influences across micro, meso, and macro levels. 
	This narrow focus limits researchers’, policymakers’, and practitioners’ ability to comprehensively understand and address the systemic challenges and opportunities faced by firms in their transition to CE. SMEs operate within complex stakeholder networks and face varying degrees of external pressures and internal constraints, necessitating a more holistic approach to analysis and support (Dzhengiz et al., 2023; Malik et al., 2022; Rosa & Paula, 2023; Trevisan et al., 2023).
	Against the above-mentioned research background, this doctoral thesis aims to advance the understanding of the multi-faceted transition process of SMEs to CE, focusing on the interplay of co-dependent factors across micro, meso, and macro levels. Addressing the shortcomings of the current body of knowledge is important for several reasons. 
	Firstly, understanding the complex interplay between various actors and levels in the CE transition process is essential for developing effective strategies that support SMEs in overcoming barriers to adoption (Ghisellini et al., 2024). By considering the systemic nature of CE, researchers can identify leverage points and opportunities for intervention, facilitating the development of more coordinated and holistic approaches to CE adoption in SMEs (Dzhengiz et al., 2023).
	Secondly, exploring the intricate web of stakeholder relationships and complex systems that SMEs navigate provide valuable insights into the role of collaboration and partnerships in achieving sustainable outcomes (Harrison et al., 2023). SMEs operate within intricate networks of stakeholders, including suppliers, customers, regulators, and financiers, and their ability to engage and collaborate with these actors is critical for successful CE implementation (Adomako & Tran, 2022; Ayaz & Tatoglu, 2024; Palombi et al., 2024). Examining the dynamics of these relationships reveals strategies for fostering collaboration and co-creation of value, thereby enhancing SMEs’ capacity to adopt CE practices (Trevisan et al., 2023).
	Thirdly, the proposed framework and the newly created knowledge that comes with it can also inform policy interventions and support mechanisms that facilitate SMEs’ transition to CE. Policymakers play a crucial role in shaping the regulatory and institutional environment that influences SMEs’ decision-making processes (Alcalde-Calonge et al., 2024). By understanding the systemic challenges and opportunities SMEs face, policymakers can design targeted interventions that address specific barriers, such as financial constraints, lack of technical expertise, and limited access to markets (Dzhengiz et al., 2023).
	Moreover, the outcomes of this thesis are considered essential for contributing to environmental and societal goals. The transition to CE is both a business imperative and a societal necessity, as it contributes to climate change mitigation, resource conservation, and sustainable development (Dantas et al., 2021). Supporting SMEs in their CE transition can foster a more sustainable and resilient economic system that aligns with global sustainability goals, such as the United Nations’ SDGs (Trevisan et al., 2023).
	To systematically address the above-mentioned aim, the research is structured around a central research question that examines how SMEs manage the transition process, considering organizational changes, external pressures, and stakeholder relationships. This central question is supported by three sub-questions that align with specific research objectives (Figure 1):
	 Research question 1: What are the key factors, actors and mechanism influencing the transition of SMEs to a CE at the micro, meso, and macro levels?
	 Research question 2: How do organizational dynamics and stakeholder interactions shape the pathways for CE adoption in SMEs?
	 Research question 3: What critical elements are necessary to implement and sustain CE practices in SMEs for long-term success?
	/
	Figure 1. Alignment of Overall Research Aim, Questions and Objectives for Understanding SMEs’ Transition to a CE.
	Source: Composed by the author.
	Note: RQ=Research Question; O=Objective.
	The primary objective of this thesis is to analyse and provide insights into the complex and multi-dimensional process through which SMEs transition to a CE. To achieve this, the study focuses on three specific objectives (Figure 1): 
	Objective 1: identify and understand the key factors, actors, and mechanisms influencing the transition of SMEs to a CE across micro (organizational), meso (industry), and macro (policy and market) levels. By examining the factors, actors, and mechanisms that are interconnected, the research seeks to uncover how they collectively shape the adoption of CE practices. This objective is primarily addressed through Articles 1, 2, and 5 of the published papers. Article 1 highlights micro-level barriers such as resource constraints and technical challenges, while emphasizing macro-level government-led incentives. Article 2 employs the Multi-Level Perspective (MLP) framework by Geels (2002) to systematically map out influences at all three levels. Article 5 proposes a holistic framework integrating success factors across these levels, enabling a nuanced analysis of the enabling and constraining forces shaping CE transitions.
	Objective 2: explores how organizational dynamics and stakeholder interactions influence the pathways SMEs follow to adopt and integrate CE principles into their operations. This involves understanding the interplay between internal capabilities and external pressures, as well as the collaborative networks that facilitate or hinder the transition. Articles 2, 3, and 4 primarily address this objective. Article 2 uses the MLP framework to demonstrate how firms navigate stakeholder relationships within their socio-technical environments. Article 3 explores the mediating role of Circular Economy Orientation (CEO), a concept proposed and defined by this thesis, in enabling SMEs to respond to stakeholder pressures. Article 4 reveals how context-specific factors, such as exposure to international regulations and external knowledge networks, create varied stakeholder interaction patterns influencing CE adoption strategies in international and non-international micro-firms.
	Objective 3: determine and analyse the essential components necessary for SMEs to successfully implement and sustain CE practices over time. This includes identifying critical enablers, overcoming barriers, and establishing strategies for long-term sustainability. Articles 1, 4, and 5 address this objective. Article 1 identifies foundational enablers such as financial incentives, access to technical expertise, and managerial commitment. Article 4 introduces environmental awareness and stakeholder alignment as essential for creating resilient CE pathways, particularly in micro-firms. Article 5 proposes a framework integrating success factors across the MLP's micro, meso, and macro levels, emphasizing that long-term sustainability requires synergistic alignment between internal capabilities, industry collaboration, and supportive policy environments.
	The figure 1 illustrates how the research objectives align with the published articles, showcasing the specific contributions of each paper in addressing key aspects of SMEs’ transition to a CE, including multi-level factors, stakeholder dynamics, and critical success elements for sustainable CE practices.
	To achieve the objectives, several theoretical lenses were employed to address the systemic, relational, and adaptive nature of SMEs transition. In this thesis, Multi-Level Perspective (MLP), stakeholder theory, and complexity theory were integrated to reach thesis aims/objectives. The combination of these different perspectives or theoretical lenses makes possible a nuanced and holistic understanding of the multi-faceted challenges and dynamics inherent in the CE transition process.
	The MLP is particularly suited to this study’s main objective because it provides a structured framework for examining the socio-technical transitions required for CE adoption. It analyses interactions across across micro (organizational practices), meso (industry structures), and macro (policy and societal trends) levels, making it ideal for understanding the interdependencies shaping SMEs’ CE transitions (El Bilali, 2019; Geels, 2002).  The MLP addresses a research gap by connecting stakeholder-level dynamics with larger socio-technical shifts, crucial for understanding how SMEs navigate their CE transition (Ghadimi et al., 2021; Hazen et al., 2020). Stakeholder theory complements this analysis by focusing on relational dynamics between SMEs and their stakeholders. It emphasizes collaboration and co-creation in driving organizational change, particularly important for resource-constrained SMEs (Freeman, 1984; Clarkson, 1995). Integrating stakeholder theory with MLP can help identify key stakeholders at different levels of the MLP, analyse their roles in transition processes, and explore how their interests and actions shape transition pathways (Geels, 2019; Levidow & Upham, 2017). Complexity theory enriches the study by addressing adaptive and non-linear processes in CE transitions (Urry, 2005; Walrave et al., 2018). It provides insights into how SMEs balance uncertainties, adapt to changing conditions, and build resilience (Burnes, 2005; Natoli et al., 2024). This theory highlights the importance of flexibility and collaboration, especially for SMEs reliant on external networks and support systems (Fernández-Olmos & Ramírez-Alesón, 2017). Together, these theoretical perspectives offer a comprehensive lens to analyse the systemic, relational, and adaptive dimensions of SMEs’ transition to CE, addressing critical gaps in existing literature.
	The research methodology employs an explanatory sequential design that was selected based on the insights gained during the initial exploration phase, which revealed the need for both broad quantitative analysis and in-depth qualitative investigation to fully understand CE transition in SMEs (Creswell & Clark, 2017). Figure 2 illustrates a comprehensive four-phase research approach investigating CE adoption in SMEs.
	/
	Figure 2. Research Design: A Four-Phase Process for Data Collection, Analysis, and Integration.
	Source: Composed by the author.
	The Initial Exploration phase establishes the research foundation through Article 1, which provides empirical evidence from Estonian SMEs, revealing sector-specific barriers including knowledge gaps and financial constraints. Article 2 contributes theoretical depth by employing the Multi-Level Perspective framework to analyse transitions across organizational, industry, and policy levels, establishing crucial interconnections between micro-level practices and broader systemic influences.
	The Quantitative Data Collection and Analysis phase builds upon these insights through Articles 3 and 4. Article 3 examines stakeholder dynamics, demonstrating that internal stakeholders exert stronger direct influence on CE adoption compared to external pressures, with CEO serving as a critical mediating factor. Article 4 employs fuzzy-set Qualitative Comparative Analysis (fsQCA) (Rihoux & Ragin, 2008) to identify five distinct adoption pathways, revealing how international firms leverage stakeholder engagement and regulatory frameworks, while non-international firms prioritize internal sustainability practices.
	The Qualitative Data Collection and Analysis phase, anchored by Article 5, deepens understanding through semi-structured interviews and synthesizes previous findings into a holistic framework. This article integrates MLP and complexity theory to examine success factors across multiple levels: organizational culture and leadership commitment at the micro-level, stakeholder collaboration and industry partnerships at the meso-level, and supportive regulatory environments and financial incentives at the macro-level. This comprehensive framework provides practical strategies for SMEs navigating CE transitions.
	The Integration and Interpretation phase synthesizes insights from all articles, combining quantitative evidence of stakeholder influences and adoption pathways with qualitative insights into organizational dynamics and systemic conditions. This final phase creates a cohesive narrative that addresses the research objectives comprehensively, demonstrating how SMEs can effectively navigate CE transitions through the interplay of internal capabilities, stakeholder relationships, and enabling systemic conditions. The sequential nature of this design ensures that each phase builds upon and validates previous findings, creating a robust and thorough investigation of CE adoption processes.
	The findings of this research provide contributions to both theoretical advancements and practical applications, addressing critical gaps in the understanding and implementation of SMEs’ transition to a CE. This research advances the theoretical discourse on sustainability transitions by integrating MLP, stakeholder theory, and complexity theory within the context of SMEs’ transition to a CE. By applying MLP, the research bridges the gaps between micro (organizational practices), meso (industry networks), and macro (policy and systemic structures) levels, providing a comprehensive, multi-level understanding of CE adoption. Stakeholder theory is enriched by the study’s nuanced exploration of how internal and external pressures influence organizational behaviour, particularly through the mediating role of CEO. Furthermore, the use of fsQCA enhances theoretical rigor, offering novel insights into the heterogeneity of CE adoption pathways. The resulting holistic framework connects multi-level perspectives with organizational and relational dynamics, addressing gaps in single-level analyses and providing a structured approach to understanding sustainability transitions.
	The research delivers actionable insights that address the unique challenges SMEs face in adopting and sustaining CE practices. For SMEs, it offers a clear roadmap that emphasizes investing in organizational education and employee training, leveraging digital technologies and CEO, and building collaborative networks to overcome internal and external barriers. For policymakers, the findings provide evidence-based recommendations for designing targeted incentives, such as financial subsidies and tax benefits, and for creating supportive regulatory frameworks that encourage CE transitions. Additionally, the research underscores the importance of advocacy initiatives and capacity-building programs to raise awareness and build technical expertise among SMEs. Industry associations are positioned as pivotal facilitators, encouraged to act as knowledge hubs that disseminate best practices, foster collaboration among stakeholders, and pool resources to accelerate CE adoption. Together, these contributions ensure that the findings not only advance theoretical understanding but also provide practical tools and strategies to support SMEs, policymakers, and industry actors in driving sustainability transitions.
	The scope of this research is framed within the context of the Baltic Sea Region, with a specific focus on Estonia and Sweden. These countries offer contrasting yet complementary settings for comparative analysis of sustainability transitions in emerging and advanced economies. Estonia, an Eastern European catch-up economy, exemplifies slower CE adoption due to limited awareness, knowledge gaps, and resource constraints among SMEs (Mazur-Wierzbicka, 2021). This context provides insights into challenges faced by businesses in emerging economies, including cultural norms, resource scarcity, and nascent regulatory environments. Sweden, a global sustainability leader, presents a mature CE ecosystem with strong governmental support, comprehensive regulations, and a well-developed market for sustainable products (Brydges, 2021). Swedish SMEs benefit from advanced technologies, collaborative networks, and institutional support, offering valuable lessons in best practices for CE adoption. This comparative approach enables a nuanced understanding of how local contexts shape CE implementation, highlighting strategies for overcoming barriers in transitioning economies and applying advanced practices globally.
	The research was conducted over a span of four years, from February 2021 to January 2025, allowing for an in-depth investigation of the dynamic and evolving nature of CE adoption. This extended timeframe facilitated the use of a mixed-methods approach across exploratory, quantitative, and qualitative phases, enabling the study to capture both static and dynamic elements of CE transitions. The longitudinal nature of the study also allowed for an examination of the impacts of evolving policies, market trends, and technological advancements on SMEs’ sustainability practices. However, given the rapid pace of global developments in CE policies and practices, findings may not fully capture post-2025 shifts or future trajectories in the sustainability landscape. While this thesis makes significant contributions, it has limitations. A detailed discussion of these constraints and their implications for future research is presented in the conclusion section.
	The structure of this cover paper is organized into six key chapters. It starts with the introduction section, which outlined the research problem, objectives, and significance of the study. This is followed by the Theoretical Background, where relevant literature and theories are reviewed to provide context. The Methodology section details the research design, including the mixed-methods approach, data collection, and analysis techniques. The Results chapter presents the key findings from both the quantitative and qualitative phases of the study. This is followed by the Discussion, which elaborates on the contributions of the research, addressing empirical, theoretical, and practical implications. Finally, the Conclusion highlights the limitations of the study and offers suggestions for future research directions, providing a comprehensive reflection on the study’s overall impact.
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	CE has emerged as a promising alternative to the traditional linear economic model, attracting considerable interest for its potential to address economic, environmental, and social challenges (Cagno et al., 2023; Knable et al., 2022). At its core, CE is an economic model that aims to decouple economic growth from resource consumption and environmental degradation by promoting the continuous flow and regeneration of materials and resources within the system (Bowen et al., 2023; D’Angelo et al., 2023).
	The concept of CE is built on several key principles. First, it seeks to design out waste and pollution from the outset by rethinking product design and manufacturing processes. Second, it emphasizes keeping products and materials in use through reuse, repair, remanufacturing, and recycling. Third, CE aims to regenerate natural systems, not only minimizing negative impacts but also actively contributing to the restoration of ecosystems (Droege et al., 2023; Neri et al., 2023).
	The European Parliament Research Service illustrates this concept through a comprehensive circular economy model (Figure 3), which demonstrates the interconnected stages of a circular economy system. The model encompasses seven key components: raw materials, sustainable design, production, distribution, consumption (including reuse and repair), collection, and waste management (including residual waste). 
	/
	Figure 3. The Circular Economy Model: Less Raw Material, Less Waste, Fewer Emissions.
	Source: European Parliament Research Service, 2023
	This visual representation emphasizes how the circular economy moves away from the traditional linear model by creating closed loops where resources are maintained within the economic system for as long as possible. The model demonstrates how each stage is connected, from the initial use of raw materials through sustainable design and production, to consumption and ultimately waste management, with an emphasis on minimizing residual waste through effective collection and recycling processes. This framework aligns with the core principles of sharing, leasing, reusing, repairing, refurbishing, and recycling existing materials and products to extend their lifecycle and reduce environmental impact.
	CE practices in businesses typically involve sustainable production strategies aimed at waste reduction, resource optimization, and prolonging product and material lifecycles. This includes transitioning from the linear “take-make-dispose” model to a more regenerative approach that emphasizes resource reuse within closed loops (Arsawan et al., 2024). The adoption of CE principles offers multiple benefits, including minimizing waste, encouraging sustainable development, and enhancing resource efficiency (Bowen et al., 2023; D’Angelo et al., 2023).
	As the concept continues to gain traction, governments, industries, and societies worldwide are actively promoting CE to tackle resource scarcity and environmental concerns (Sohal & De Vass, 2022). The transition to a CE is expected to lead to a low-carbon economy, reduced greenhouse gas emissions, and increased workforce opportunities (Findik et al., 2023). The implementation of CE practices is viewed as a pathway to redesigning products and processes, paving the way for more sustainable business practices that balance social, economic, and environmental considerations. This recognition has led to the development of circular business models (CBMs) that focus on creating value by utilizing economic value present in items after their initial use to manufacture new offerings (Frishammar & Parida, 2019; Linder & Williander, 2017).
	SMEs play a crucial role in economic systems worldwide, serving as key drivers of innovation, employment, and economic growth. Their significance is underscored by their sheer numbers and economic impact. In the European Union, for instance, SMEs account for 99% of all businesses and provide two-thirds of total employment (European Commission, 2018). This prevalence is not unique to Europe; SMEs form the backbone of many economies globally, contributing substantially to GDP and job creation.
	One of the primary contributions of SMEs to economic systems is their role in fostering innovation. Due to their size and flexibility, SMEs are often more agile and adaptable than larger corporations, allowing them to respond quickly to market changes and emerging opportunities. This agility makes them ideal incubators for new ideas and technologies. SMEs are disproportionately responsible for breakthrough innovations, particularly in emerging fields and niche markets where larger firms may be hesitant to invest (Bouncken et al., 2015; Del Giudice et al., 2019)
	Furthermore, SMEs are crucial for employment generation and poverty alleviation. They tend to be more labour-intensive than larger firms, creating jobs across various skill levels and geographic areas. This characteristic is particularly important in developing economies and rural regions where job opportunities may be scarce. According to the World Bank (2020), formal SMEs contribute up to 40% of national income GDP in emerging economies and create 7 out of 10 jobs.
	SMEs also play a vital role in supply chains and industrial ecosystems. They often serve as suppliers, subcontractors, or service providers to larger corporations, fostering industrial linkages and knowledge spillovers. This interconnectedness enhances overall economic productivity and competitiveness. As highlighted by Gereffi and Lee (2012) the integration of SMEs into global value chains can lead to significant economic upgrading and technological learning (Epede & Wang, 2022).
	In the context of sustainable development and circular economy transitions, SMEs are increasingly recognized as key players. Their collective environmental impact is substantial, and their transition to more sustainable practices can significantly contribute to achieving sustainability goals. Massari and Giannoccaro (2023) argue that implementing circular economy practices at the SME level can be a faster route to reaching sustainable development targets, underscoring the potential environmental and economic advantages.
	The COVID-19 pandemic has further highlighted both the vulnerability and resilience of SMEs. While many SMEs were severely impacted by lockdowns and economic disruptions, others demonstrated remarkable adaptability, pivoting their business models and embracing digital technologies to survive and even thrive in challenging conditions (OECD, 2021). Recognizing the significance of SMEs, many governments and international organizations have implemented policies and programs to support their development. These include measures to improve access to finance, enhance skills and technology adoption, and reduce regulatory burdens. For instance, the European Union’s SME Strategy for a sustainable and digital Europe aims to support SMEs in their transition to more sustainable and digitalized business models (European Commission, 2020).
	The implementation of CE in SMEs is seen as a faster route to achieving sustainable development targets, offering potential environmental and economic advantages (Massari and Giannoccaro, 2023). By embracing circular practices, SMEs can enhance their brand reputation, reduce operating costs, stimulate business growth, and contribute to environmental recovery and sustainability while reaping economic benefits from resource reuse and waste minimization (Lahti et al., 2018; Lüdeke-Freund et al., 2019; Riesener et al., 2019). However, the transition from linear to circular operations requires a comprehensive restructuring of industries in terms of development, management, operations, supply chain, business strategy, and customer relationships (Frishammar and Parida, 2019). This shift presents unique challenges for SMEs due to their limited resources and expertise (Dey et al., 2019; Mura et al., 2020). To overcome these challenges, regulatory frameworks, public sector involvement, financial support, ecosystem innovation, and technological infrastructure provided by the state play crucial roles in driving SMEs towards CE (Kirchherr et al., 2018; Koc et al., 2023; Konietzko et al., 2020).
	The transition to CE can occur through two main approaches: top-down, driven by societal legislation and regulations, or bottom-up, initiated by industries seeking competitive advantages and improved profitability (Lieder and Rashid, 2016). Both approaches challenge the traditional linear model of growth and resource optimization, emphasizing the reduction of raw material consumption and the recovery of waste through recycling or repurposing (Kirchherr et al., 2017; Korhonen et al., 2018). To facilitate SMEs’ transition to CE, researchers have proposed several frameworks, including the Multi-Level Perspective (MLP). The MLP framework, which conceptualizes transition processes as the result of interplay between developments at three analytical levels (micro, meso, and macro), has been applied to understand the factors influencing the adoption of CE practices in SMEs (Malik et al., 2022; Zhu et al., 2022). This approach offers a comprehensive view of the complex relationships and interactions that shape SMEs’ transition to CE (Trevisan et al., 2023). As SMEs navigate their transition to CE, they must address diverse stakeholder interpretations of the CE concept, which have led to ambiguous strategies for implementation and operationalization (Ho et al., 2023). Developing well-conceived plans becomes vital to effectively address the complexity of this transformation. By adopting comprehensive, industry-specific strategies and fostering collaborative efforts between governments, enterprises, and consumers, SMEs can successfully navigate this paradigm shift towards a circular and sustainable future, unlocking opportunities for innovation, competitiveness, and long-term growth while minimizing environmental impact (Assmann et al., 2023; Mauss et al., 2022; Piispanen et al., 2022).
	The transition of SMEs towards CE practices is deeply influenced by internal business practices such as strategic decision-making and operational processes. Gallardo-Vázquez et al. (2024) assert that adopting a CEO is crucial, as it represents a comprehensive strategic mindset that encompasses resource use, product design, and business model transformation beyond waste minimization. Leadership is another cornerstone, with Chen et al. (2022) emphasizing that management’s environmental awareness significantly impacts CE adoption. Leaders who prioritize sustainability allocate resources and cultivate a culture of environmental responsibility within their organizations. Moreover, Neri et al. (2023) highlight the importance of building technical expertise and fostering innovation, noting that SMEs with strong internal capabilities, particularly in eco-design and resource efficiency, are better positioned for CE success. Additionally, the ability to absorb external knowledge, as noted by Agyabeng-Mensah et al. (2022), is vital for effective CE implementation.
	Innovation is central to the transition, requiring SMEs to integrate CE principles into R&D and product design. As Centobelli et al. (2021) suggest, circular innovation involves rethinking product design to enhance repairability, reusability, and recyclability, alongside developing new business models like product-service systems. Financial management is equally critical, as Austin and Rahman (2022) explain, with the transition to CE demanding significant investments in technology and training. SMEs must strategically manage resources and explore new revenue streams to overcome financial barriers. Operational practices, particularly in supply chain management, are pivotal, with Kayikci et al. (2022) highlighting the benefits of adopting circular supply chain practices, such as reverse logistics, to boost circular performance. Human resource management also plays a crucial role, with Omarova and Jo (2022) advocating for training programs that enhance employees’ understanding of CE principles.
	Moreover, effective internal communication is essential, as Kushwaha and Sharma (2016) suggest, for embedding CE principles throughout an organization and overcoming resistance to change. Performance measurement is becoming increasingly important, with Cagno et al. (2023) recommending the development of metrics to track circular performance. The integration of digital technologies, as Neri et al. (2023) note, is a critical enabler, with IoT, blockchain, and AI enhancing resource tracking and facilitating new business models. Organizational structures and decision-making processes also influence CE readiness, with Arranz et al. (2022) highlighting the advantage of flexible structures that encourage cross-functional collaboration. Risk management, emphasized by Werning and Spinler (2020), involves assessing and mitigating risks tied to new technologies and market preferences. Finally, Lüdeke-Freund et al. (2019) stress that developing CBMs, such as product-as-a-service or resource recovery systems, is fundamental for a successful CE transition. Overall, a concerted effort across strategic orientation, leadership, innovation, financial management, and organizational structures is essential for SMEs to effectively transition to CE practices.
	As SMEs navigate their transition to circular economy practices, their interactions within the broader industry ecosystem become increasingly important. Supply chain relationships are a key aspect of industry interactions that impact SMEs’ transition to CE. The implementation of circular practices often requires changes throughout the supply chain, from sourcing raw materials to managing end-of-life products. SMEs that engage in environmental-oriented supply chain cooperation practices are better positioned to implement CE principles (Susanty et al., 2020). This cooperation can involve joint efforts to reduce waste, improve resource efficiency, and develop closed-loop systems. For instance, in the wooden furniture industry, cooperation between suppliers and manufacturers has been shown to facilitate the implementation of CE practices (Susanty et al., 2020).
	The role of industry associations and networks is crucial in facilitating knowledge sharing and collective action towards CE. These organizations can serve as platforms for disseminating best practices, providing training and resources, and advocating for supportive policies. For example, in the textile and apparel sector, industry associations have played a significant role in promoting CE principles through stakeholder mapping, collaborative spaces, and awareness-raising initiatives (Staicu and Pop, 2018).
	Collaboration with other firms, including competitors, can also drive CE adoption among SMEs. Collaborative networks can help SMEs overcome resource constraints and access complementary capabilities necessary for implementing circular practices. These networks can facilitate joint innovation efforts, shared infrastructure for recycling and remanufacturing, and the development of industry-wide standards for circular products and processes (Centobelli et al., 2021).
	Cross-sector collaborations are increasingly recognized as important for advancing CE practices. SMEs can benefit from partnerships with organizations in different sectors, including academia, non-profit organizations, and government agencies. These collaborations can provide access to specialized knowledge, funding opportunities, and new markets for circular products and services (Holzer et al., 2021).
	The development of local and regional circular ecosystems is an emerging trend that highlights the importance of geographical proximity in facilitating CE transitions. These ecosystems involve interconnected networks of firms, often centred around industrial symbiosis, where waste or by-products from one company become inputs for another. SMEs can benefit from participating in these ecosystems by accessing shared resources, knowledge, and infrastructure (Hull et al., 2021). Also, the role of intermediaries, such as consultants, technology providers, and research institutions, is crucial in supporting SMEs’ transition to CE. These organizations can provide specialized expertise, facilitate knowledge transfer, and help SMEs navigate the complexities of CE implementation (Hull et al., 2021).
	The role of consumers and market demand is another critical aspect of industry interactions that influence SMEs’ transition to CE. Increasing consumer awareness and demand for sustainable products can create market pull for circular offerings. SMEs that are attuned to these market trends and can effectively communicate the value of their circular products or services are better positioned to succeed in their CE transition (Triguero et al., 2022).
	Interactions with larger firms in the industry can also play a significant role in SMEs’ CE transition. Large companies often have more resources to invest in CE initiatives and can exert pressure on their SME suppliers to adopt circular practices. This can create both challenges and opportunities for SMEs, potentially driving innovation but also requiring significant adaptation (Agyabeng-Mensah et al., 2022).
	Digital platforms and technologies are transforming industry interactions and creating new opportunities for CE implementation. These platforms can facilitate the sharing of resources, connect waste generators with potential users, and enable new CBMs. SMEs that effectively leverage these digital ecosystems can enhance their ability to implement circular practices and access new markets (Neri et al., 2023).
	The development of circular value chains is an important aspect of industry interactions that influences SMEs’ CE transition. This involves rethinking entire value chains to minimize waste and maximize resource efficiency. SMEs that can position themselves effectively within these circular value chains, for example by specializing in refurbishment or recycling services, can find new opportunities for growth and innovation (Le et al., 2022).
	The broader policy and institutional landscape play a pivotal role in shaping the environment for CE adoption and implementation among SMEs. These frameworks, encompassing regulations, incentives, and support structures, play a crucial role in shaping the environment for CE adoption and implementation.
	Regulatory policies are a key driver of CE adoption among SMEs. Governments at various levels can implement laws and regulations that mandate or encourage circular practices. For instance, extended producer responsibility regulations can incentivize SMEs to design products for easier recycling and take responsibility for end-of-life management (Ostermann et al., 2021). Similarly, waste management regulations can create opportunities for SMEs in recycling and resource recovery sectors. However, the effectiveness of these regulations depends on their design and enforcement. Overly complex or burdensome regulations can pose challenges for SMEs with limited resources to navigate compliance requirements (Kayikci et al., 2021). 
	The development of standardized approaches for CE disclosure and reporting is an emerging area of policy focus. Massari and Giannoccaro (2023) highlight the importance of such standardization in creating a level playing field and enabling SMEs to communicate their circular performance effectively. Clear and consistent reporting frameworks can help SMEs benchmark their progress and attract investment and customers interested in circular solutions. Also, the development of sector-specific CE roadmaps and action plans can provide a framework for coordinated action within industries. These initiatives, often led by industry associations or government bodies, can help align efforts across the sector and provide clear pathways for SMEs to transition towards CE practices (Droege et al., 2023).
	Financial incentives and support mechanisms are critical components of policy frameworks that can facilitate SMEs’ transition to CE. These can include tax incentives for circular practices, grants for eco-innovation, and subsidies for implementing resource-efficient technologies. For example, Austin and Rahman (2022) highlight the importance of diverse finance sources, including crowdfunding and capital market funding, in helping SMEs acquire the necessary knowledge and resources to adopt CBMs. Government-backed loan guarantee schemes can also help SMEs overcome financial barriers to CE implementation. 
	Public procurement policies can serve as a powerful tool to drive CE adoption among SMEs. By incorporating CE criteria into public tenders, governments can create significant market demand for circular products and services. This can provide SMEs with the incentive and opportunity to develop and scale circular offerings (Rodriguez-Espindola et al., 2022).
	Education and training policies play a crucial role in building the skills and knowledge necessary for CE implementation. Policies that support the integration of CE principles into educational curricula, vocational training programs, and professional development initiatives can help create a workforce equipped to drive CE transitions in SMEs (Maher et al., 2023).
	Innovation policies and support for R&D are essential for fostering the technological advancements and business model innovations needed for CE. Policies that provide funding for CE-related R&D, support collaboration between SMEs and research institutions, and facilitate knowledge transfer can accelerate the development and adoption of circular solutions (Triguero et al., 2022).
	Infrastructure development policies are crucial for creating the physical and digital systems necessary to support CE practices. This includes investments in recycling facilities, reverse logistics networks, and digital platforms for resource tracking and sharing. Policies that support the development of such infrastructure can create enabling conditions for SMEs to implement circular practices (Zhu et al., 2022).
	The role of intermediary organizations, often supported by public policies, is important in facilitating SMEs’ transition to CE. These can include business support agencies, technology transfer offices, and CE hubs that provide guidance, networking opportunities, and technical assistance to SMEs. Policies that support the establishment and operation of such intermediaries can help bridge the gap between SMEs and larger organizations, as well as between SMEs and policymakers.
	Several studies highlight the significance of these intermediary organizations in the CE transition process. Hull et al. (2021) explore the development of circular economy incubators, emphasizing their role in supporting SMEs in developing and scaling CBMs. These incubators serve as platforms for knowledge exchange, networking, and access to resources, which are crucial for SMEs with limited internal capabilities.
	Holzer et al. (2021) further emphasize the importance of intermediaries in addressing key areas such as resource efficiency, cooperation with stakeholders, and sustainability. Their research provides insights for policymakers and intermediaries on how to effectively target diverse SMEs with varying needs and capacities.
	Moreover, Maher et al. (2023) stress the need for training and support programs to encourage and facilitate the uptake of CE practices among SMEs. These programs, often delivered through intermediary organizations, can help SMEs overcome knowledge gaps and build the necessary skills for implementing CBMs.
	The below table summarizes the key factors influencing SMEs’ transition to CE at three levels: individual enterprise, industry collaboration, and policy frameworks. These multi-level factors collectively shape the landscape for SMEs as they navigate the transition towards CE.
	Table 1. Summary of Factors, Actors, and Mechanisms in SMEs’ Transition CE.
	References
	Description
	Key Topics
	Focus
	Gallardo-Vazquez et al. (2024); Chen et al. (2022); Neri et al. (2023); Centobelli et al. (2021); Austin and Rahman (2022); Agyabeng-Mensah et al. (2022)
	Comprehensive approach to CE implementation, including leadership, innovation, and resource management
	Strategic Management
	Kayikci et al. (2022); Omarova and Jo (2022); Cagno et al. (2023)
	Adoption of circular processes in supply chain, human resources, and performance measurement
	Operational Practices
	Neri et al. (2023)
	Incorporation of digital technologies to enhance circular capabilities
	Technological Integration
	Enterprise-Level Dynamics (micro)
	Arranz et al. (2022); Werning and Spinler (2020); Ludeke-Freund et al. (2019)
	Structural changes and risk management for CE transition
	Organizational Adaptation
	Susanty et al. (2020); Agyabeng-Mensah et al. (2022)
	Cooperation for improved resource efficiency and circular practices
	Supply Chain Relationships
	Staicu and Pop (2018); Centobelli et al. (2021); Hull et al. (2021); Holzer et al. (2021); Agyabeng-Mensah et al. (2022)
	Industry associations, cross-sector partnerships, and circular ecosystems
	Collaborative Networks
	Triguero et al. (2022); Agyabeng-Mensah et al. (2022)
	Consumer demand and large firm interactions influencing CE adoption
	Market Dynamics
	Neri et al. (2023)
	Platforms facilitating resource sharing and circular business models
	Digital Ecosystems
	Industry Ecosystems (meso)
	Le et al. (2022)
	Development of industry-wide circular approaches
	Circular Value Chains
	Ostermann et al. (2021); Kayikci et al. (2021); Massari and Giannoccaro (2023); Droege et al., 2023
	Laws and standards promoting circular practices
	Regulatory Environment
	Austin and Rahman (2022); Rodriguez-Espindola et al. (2022)
	Financial incentives and public procurement for CE
	Economic Instruments
	Policy and Institutional Frameworks (macro)
	Maher et al. (2023)
	Education, training, and support programs for CE skills development
	Capacity Building
	Triguero et al. (2022)
	Innovation policies and support for R&D
	Innovation Support
	Zhu et al. (2022)
	Investments in physical and digital systems for CE
	Infrastructure Development
	Hull et al. (2021); Holzer et al. (2021); Maher et al. (2023)
	Establishment of organizations facilitating CE transition
	Intermediary Support
	Source: Composed by the author.
	The MLP has emerged as a prominent theoretical framework for understanding and analysing socio-technical transitions, particularly in the context of sustainability and circular economy. Originally developed by Rip and Kemp and further refined by Geels, MLP conceptualizes transitions as the result of interactions across three analytical levels: niches (micro), regimes (meso), and landscapes (macro) (Geels, 2011). This framework has gained significant traction in recent years, offering valuable insights into the processes of innovation, diffusion, and transformation across various sectors.
	At its core, the MLP conceptualizes transitions as the result of interactions across three analytical levels: niches (micro), regimes (meso), and landscapes (macro) (Geels, 2011). This multi-layered approach allows for a nuanced understanding of how innovations emerge, evolve, and potentially transform existing systems. At the micro-level, niches represent the breeding grounds for radical innovations that challenge established systems. These innovations are often shielded by specific contexts or policies, allowing them to develop and mature without direct competition from dominant regimes (Geels & Schot, 2007). In the context of CE, niches might include pilot projects and experimental business models that promote sustainable practices, such as zero-waste manufacturing and product-as-a-service models. Small and medium-sized enterprises (SMEs), with their inherent flexibility and adaptability, can play a pivotal role at this level by pioneering innovative circular solutions that can eventually influence larger market trends (Bocken et al., 2016).
	The meso-level, or regime, comprises the existing socio-technical systems (STS) that dictate the rules, practices, and norms governing societal functions. These regimes are typically resistant to change due to their embeddedness within institutional structures and networks (Geels, 2011). For a successful transition to circular economy practices, it is crucial to address the barriers posed by existing regimes and facilitate the integration of circular principles into mainstream business operations. This requires coordinated efforts across industries, policy interventions, and stakeholder engagement to dismantle established norms and foster a more sustainable economic framework (de Jesus & Mendonça, 2018).
	At the macro-level, landscapes encompass broader socio-economic, cultural, and environmental contexts that influence regime stability and niche development. These factors include global economic trends, political climates, and societal values (Geels, 2011). In the context of circular economy transitions, the increasing awareness of environmental issues and the urgency of addressing climate change have created a supportive landscape for sustainable innovations. Policies such as the European Green Deal and the United Nations SDGs are examples of macro-level influences that drive the adoption of circular practices by setting ambitious targets and providing a roadmap for sustainable growth (European Commission, 2020; United Nations, 2023).
	The MLP’s strength lies in its ability to provide a systemic and dynamic view of transitions, highlighting the interactions and feedback loops between different levels. By recognizing the interplay of micro, meso, and macro-level factors, policymakers and practitioners can develop strategies that support the diffusion of circular innovations and accelerate the transition to a circular economy (El Bilali, 2019). This comprehensive approach allows for a more nuanced understanding of the barriers and enablers of change, moving beyond simplistic linear models of innovation diffusion. The interplay between niches, regimes, and the broader sociotechnical landscape, offers valuable insights into the processes, actors, and mechanisms involved in transformative changes and the emergence of sustainable STS (Chembessi et al., 2023).
	In the context of studying SMEs’ transition to circular economy practices, the MLP offers several advantages. Firstly, it provides a structured approach to understanding the complex interplay of factors influencing SMEs’ adoption of circular practices. By examining transitions at multiple levels, researchers can identify key leverage points for intervention and support. For instance, Malik et al. (2022) used the MLP to analyze barriers to circular economy adoption in SMEs, revealing how landscape pressures, regime stability, and niche innovations interact to shape SMEs’ transition pathways.
	Furthermore, the MLP’s emphasis on the dynamic nature of transitions aligns well with the evolving landscape of circular economy practices. As noted by Zhu et al. (2022), the transition to a circular economy is not a linear process but rather an iterative one that requires continuous adaptation and learning. The MLP’s focus on the co-evolution of technologies, practices, and institutional structures provides a framework for understanding how SMEs can navigate this complex transition over time.
	However, it is important to acknowledge the limitations of the MLP framework. These critiques underscore the need for complementary theoretical approaches to provide a more comprehensive understanding of transition processes. One of the primary limitations of the MLP is the ambiguity in delineating the boundaries between niches, regimes, and landscapes. In practice, these levels often exhibit significant overlap and interconnectedness, making it challenging to categorize phenomena discretely (Genus & Coles, 2008). This blurring of boundaries can lead to difficulties in accurately representing the complex dynamics of real-world transitions.
	Furthermore, the MLP has been criticized for its tendency to portray transitions as predominantly bottom-up processes, with innovations emerging from niches and gradually transforming the regime. However, empirical evidence suggests that transitions are often more complex and non-linear, potentially originating from multiple levels simultaneously or even following top-down patterns (Alkemade & de Coninck, 2021). This oversimplification of transition pathways may limit the framework’s ability to capture the full spectrum of change processes.
	Another significant limitation of the MLP is its inadequate treatment of agency and power dynamics. Critics argue that the framework does not sufficiently account for the role of individual actors and their capacity to influence transition processes (Geels, 2020). The MLP’s focus on broader structural changes may overlook the critical role that specific stakeholders play in shaping the direction and pace of transitions. This shortcoming is particularly relevant when considering the complex interplay of interests and influences that characterize many sustainability transitions.
	To address these limitations, integrating stakeholder theory and complexity theory with the MLP can provide a more nuanced and comprehensive analytical framework, which are discussed in the below sections. This integration offers a multifaceted approach that enhances our understanding of the intricate dynamics and interconnected processes inherent in SMEs’ transition to circular economy practices.
	Stakeholder theory provides a valuable framework for understanding and facilitating the transition of SMEs to a CE. Originally proposed by Freeman (1984), this theory suggests that organizations should consider the interests of all parties affected by their operations, including employees, customers, suppliers, communities, and regulators. This perspective moves beyond the traditional shareholder-centric model focused solely on profit maximization, encouraging businesses to account for the broader social and environmental impacts of their activities (Jones et al., 2018). In the context of sustainability, stakeholder theory has been widely applied across disciplines such as business ethics, corporate social responsibility, and environmental management.
	The transition of SMEs to a CE exemplifies a context where stakeholder theory is particularly relevant, as it underscores the importance of collaboration across the value chain in achieving CE goals. Unlike large corporations, SMEs often operate with limited resources and closer relationships with their stakeholders (Klein et al., 2021). Applying stakeholder theory helps SMEs engage with diverse actors, fostering collaboration and co-creating solutions that promote circularity. This approach is crucial because the transition to a circular economy is not just an operational change but a systemic transformation requiring multi-stakeholder cooperation (Geissdoerfer et al., 2017).
	Stakeholder theory shifts the focus from internal operations to the wider ecosystem in which SMEs operate. For instance, SMEs must work with suppliers to access sustainable materials, collaborate with customers who demand eco-friendly products, and align with regulatory frameworks that support CBMs (Kirchherr et al., 2018). This theory emphasizes the interconnectedness of these relationships and how co-creating circular solutions is critical. Without such collaboration, SMEs would struggle to develop closed-loop systems, which depend on coordination at all stages of the product lifecycle – from design to disposal and recycling (Boiral et al., 2020).
	Partnerships play a crucial role in this context. SMEs can partner with suppliers to establish closed-loop supply chains or collaborate with customers to drive demand for sustainably designed products (Lüdeke-Freund et al., 2018). Partnerships with research institutions can facilitate access to cutting-edge technologies, while collaborations with industry associations can help SMEs navigate regulatory landscapes (Jonker et al., 2020). These collaborations align with the principles of stakeholder theory, which encourages businesses to build mutually beneficial relationships with key actors. For example, partnerships with suppliers can enable access to sustainable materials, while customers may become advocates for circular products through sustainable consumption choices (Masi et al., 2018).
	Regulators and policymakers play a pivotal role as stakeholders in driving the CE transition. They establish regulatory frameworks, offer financial incentives, and provide technical assistance, which are critical for enabling SMEs to adopt sustainable practices (de Jesus & Mendonça, 2018). However, navigating complex regulations can be challenging for resource-constrained SMEs. Proactive engagement with policymakers can help SMEs shape supportive regulations while ensuring compliance with environmental standards (Hazen et al., 2020). A study by Kirchherr et al. (2018) showed that regulatory support is crucial for encouraging circular business practices, particularly in sectors with stringent environmental regulations.
	Internally, employees and management are vital stakeholders in the CE transition. Employee engagement can drive innovation and improve the implementation of circular practices. Training programs and capacity-building initiatives can enhance employees’ skills, enabling them to contribute effectively to sustainability goals (Adams et al., 2016). Moreover, leadership commitment from management significantly influences organizational priorities and the integration of circular strategies (Ghadimi et al., 2021). A shared vision for sustainability among internal stakeholders fosters a culture that supports continuous improvement in environmental performance (Freudenreich et al., 2020).
	Stakeholder theory is essential for fostering innovation, trust, and shared value – elements critical in overcoming the resource and capability limitations SMEs face during the transition to CE. SMEs can leverage external knowledge and resources through stakeholder collaboration, compensating for their limited internal capacities (Masi et al., 2018). Trust, a central component of stakeholder theory, is particularly relevant in circular initiatives, where long-term partnerships based on trust between SMEs and their stakeholders can lead to more effective collaboration and innovation in resource efficiency and waste reduction (Boiral et al., 2020).
	Furthermore, stakeholder theory provides a framework for understanding the socio-economic and regulatory dimensions of the transition to CE. Many challenges SMEs face are external, such as market conditions, consumer demand, or the regulatory landscape (Kirchherr et al., 2017). By engaging with stakeholders, SMEs can influence these external factors. For instance, they can work with regulators to advocate for favorable policies that support CBMs or collaborate with other firms to create a secondary materials market (Kirchherr et al., 2018).
	Engaging with a diverse set of stakeholders can help SMEs identify new opportunities for circular practices. For example, collaboration with local communities can lead to the discovery of novel ways to reduce waste or increase resource efficiency (Mont et al., 2021). The circular economy depends on viewing operations from a systems perspective, where waste in one part of the system can be repurposed as a resource in another (Korhonen et al., 2018). Stakeholder theory helps SMEs recognize this interconnectedness and enables them to build partnerships that close resource loops and reduce waste across the value chain (Masi et al., 2018).
	To sum, stakeholder theory provides a holistic understanding of the actors involved in the transition to a circular economy by emphasizing the interconnectedness of these actors and their collective potential to drive systemic change (Lüdeke-Freund et al., 2018). For SMEs, adopting a stakeholder-centric approach allows them to move beyond short-term financial goals and consider broader environmental and societal impacts (Freudenreich et al., 2020). By fostering strong relationships and aligning stakeholder interests with circular goals, SMEs can overcome barriers and leverage opportunities for sustainable growth in their transition to a circular economy (Hazen et al., 2020).
	Despite its strengths, stakeholder theory has certain limitations when applied to the complex dynamics of SMEs transitioning to a CE. One key shortcoming is its limited capacity to address the systemic and interdependent nature of CE transitions. Stakeholder theory traditionally focuses on dyadic relationships between businesses and individual stakeholders, overlooking the broader network of interconnected actors that shape sustainability outcomes (Kirchherr et al., 2018). To address these limitations, integrating complexity theory and the MLP can enhance the applicability of stakeholder theory in studying SMEs’ CE transitions.
	Complexity theory, originally developed in disciplines such as mathematics and physics, examines the behaviour of systems comprising numerous interconnected elements. Interactions within such systems lead to emergent properties that are not easily predictable due to non-linear dynamics and feedback loops (Manson, 2001). Unlike traditional linear models, where outcomes can be directly traced to specific causes, complexity theory suggests that small changes in one system component can produce significant, often unexpected, effects in other parts due to interdependencies (Cilliers, 1998). This conceptualization offers valuable insights into socio-economic and organizational contexts, including the transition of SMEs toward CE practices.
	In the context of CE transitions, complexity theory helps elucidate how diverse factors such as technological innovation, policy changes, and stakeholder behaviour interact dynamically to influence the adoption of circular practices. Feedback loops and non-linear causality are central to this framework, wherein minor adjustments in one area of an SME’s operations can trigger large-scale transformations across the entire system, a phenomenon often termed the “butterfly effect” (Manson, 2001). Furthermore, complexity theory highlights emergent properties arising from these interactions, meaning that new, unanticipated behaviours and outcomes may occur that cannot be understood by analysing individual elements in isolation (Cilliers, 1998).
	Adaptability and resilience are critical aspects of complexity theory, emphasizing that SMEs must adopt flexible strategies to navigate the uncertain and evolving nature of CE transitions. This perspective supports the identification of leverage points within interconnected systems, enabling targeted interventions for accelerating CE adoption (Kumar et al., 2022). By acknowledging the dynamic interplay between various internal and external elements, complexity theory fosters a holistic understanding of the transition process.
	Moreover, complexity theory underscores the multi-level nature of CE transitions, involving micro (firm-level), meso (industry-level), and macro (policy-level) dynamics shaped by interdependencies and reciprocal influences (Kumar et al., 2022). This approach aligns with STS theory, which advocates for collaborative efforts across social and technical domains to address transition challenges (Sohal et al., 2022). Recognizing these multi-level interactions enables a deeper understanding of the systemic barriers and opportunities that SMEs encounter in adopting CBMs.
	To further enhance analytical precision, complexity theory can be complemented by fuzzy logic, which addresses uncertainty and ambiguity inherent in complex systems. Fuzzy logic allows for degrees of membership within sets, facilitating nuanced representations of real-world phenomena where binary categorizations fall short (Zadeh, 1965). This capability proves particularly relevant for SMEs’ CE adoption, which often occurs along a continuum rather than through discrete steps (Ghadimi et al., 2020). Integrating fuzzy logic with complexity theory allows for more precise modelling of gradual and uncertain transitions.
	The combined application of complexity theory and fuzzy logic provides a robust framework for understanding and managing SMEs’ transition to CE practices. This integrated approach supports the development of adaptive strategies that accommodate variability, enabling firms to better predict, respond to, and shape emergent properties during the transition process (Rittershaus et al., 2023). Researchers and practitioners can leverage this combined theoretical lens to devise more effective interventions, enhancing SMEs’ resilience and ensuring successful transitions toward sustainable business models (Grobman, 2005; Kumar et al., 2022).
	Despite its strengths, complexity theory alone may fall short in capturing the roles and motivations of individual actors within CE transitions, as it primarily focuses on systemic dynamics. This limitation can be addressed by integrating stakeholder theory, which emphasizes the interests and power dynamics among diverse actors, and the MLP, which highlights interactions across socio-technical levels. Together, these frameworks offer a comprehensive view by linking individual, organizational, and systemic dimensions, enabling a more holistic analysis of SMEs’ CE transitions.
	The transition of SMEs to CE represents a complex, multi-dimensional challenge that cannot be adequately captured by any single theoretical framework. While the MLP, Stakeholder Theory, and Complexity Theory each offer valuable insights, their individual limitations necessitate an integrated approach. This synthesis addresses the systemic, relational, and adaptive dimensions of CE transitions, providing a holistic analytical lens to unravel the interdependencies, power dynamics, and non-linear processes inherent in SMEs’ sustainability journeys.
	The MLP’s strength lies in its systemic conceptualization of transitions across niche, regime, and landscape levels, offering a structured understanding of how macro-level policies, meso-level industry norms, and micro-level innovations interact (Geels, 2011). However, its limitations – such as ambiguous boundaries between analytical levels, neglect of agency, and oversimplified bottom-up transition pathways (Genus & Coles, 2008; Alkemade & de Coninck, 2021) – underscore the need for complementary theories. Stakeholder Theory addresses the MLP’s oversight of actor-level dynamics by emphasizing the role of collaborative relationships, power asymmetries, and value co-creation among SMEs, suppliers, customers, and regulators (Freeman, 1984; Boiral et al., 2020). For instance, SMEs’ reliance on stakeholder networks to overcome resource constraints (Klein et al., 2021) aligns with MLP’s niche-level focus but enriches it by detailing how trust and shared goals enable circular innovations. Yet Stakeholder Theory’s traditional focus on dyadic relationships risks overlooking systemic interdependencies, a gap bridged by Complexity Theory’s emphasis on emergent properties and feedback loops within interconnected systems (Cilliers, 1998; Kumar et al., 2022).
	Complexity Theory, with its focus on non-linear causality and adaptability, elucidates how SMEs navigate uncertainty through iterative learning and flexible strategies (Manson, 2001; Ghadimi et al., 2020). However, its systemic orientation often neglects the motivations of individual actors, a shortcoming mitigated by Stakeholder Theory’s attention to divergent interests and collaboration. Meanwhile, the MLP contextualizes these dynamics within broader socio-technical landscapes, such as regulatory shifts under the European Green Deal (European Commission, 2020), revealing how macro-level pressures interact with micro-level SME practices. For example, policy incentives for circular practices (de Jesus & Mendonça, 2018) may create landscape-level momentum, but SMEs’ ability to leverage these opportunities depends on stakeholder collaboration (meso) and adaptive capacity (micro) – dynamics explicable only through theoretical integration.
	The integration of these theories offers a multi-faceted framework that addresses critical gaps in transition scholarship. First, the MLP’s macro-meso-micro structure provides scaffolding to map systemic influences, while Stakeholder Theory injects agency into this structure by detailing how SMEs negotiate relationships with regulators, suppliers, and communities to align circular strategies with external expectations (Kirchherr et al., 2018; Hazen et al., 2020). Complexity Theory, in turn, explains why such strategies often yield unpredictable outcomes due to feedback loops, such as how a minor supply chain adjustment might cascade into market-level shifts (Rittershaus et al., 2023). This tripartite integration resolves the MLP’s linear bias by framing transitions as iterative processes where stakeholder collaboration (Stakeholder Theory) and adaptive experimentation (Complexity Theory) co-evolve with regime-level changes (MLP).
	Second, the framework addresses the compartmentalization of prior research. While Stakeholder Theory highlights SMEs’ partnerships for material recovery (Masi et al., 2018), Complexity Theory reveals how these partnerships form adaptive networks that enhance resilience to market disruptions (Kumar et al., 2022). Simultaneously, the MLP contextualizes these networks within niche-regime interactions, such as how pilot projects scale into industry norms (Geels & Schot, 2007). This synergy is particularly vital for SMEs, whose resource limitations make them reliant on external ecosystems for innovation and risk mitigation (Jonker et al., 2020). For example, circular design initiatives often require SMEs to collaborate with academia for R&D (Stakeholder Theory), adapt to regulatory changes (MLP), and respond to emergent consumer trends (Complexity Theory) – a convergence explicable only through a multi-theoretical lens.
	Figure 4 visually demonstrates the rationale for integrating these three theories. The overlap between MLP and Stakeholder Theory bridges structural and relational dimensions of CE transitions (Systemic and Relational Interdependencies). While MLP maps the systemic landscape (e.g., policy regimes, market structures), Stakeholder Theory elucidates how SMEs navigate these structures through relationships with suppliers, customers, and regulators. For instance, MLP’s regime level highlights institutional barriers to CE adoption, such as entrenched linear supply chains (Geels, 2011), but Stakeholder Theory explains how SMEs overcome these barriers by building alliances with eco-conscious suppliers or lobbying policymakers (Boiral et al., 2020). Conversely, stakeholder-driven innovations (e.g., circular product designs) can destabilize existing regimes, accelerating niche-to-regime transitions (Bocken et al., 2016). This synergy addresses MLP’s neglect of agency by demonstrating how SMEs’ strategic stakeholder engagement reshapes socio-technical systems.
	The intersection of Stakeholder Theory and Complexity Theory highlights how SMEs leverage collaborative networks to navigate uncertainty (Collaboration and Adaptive Capacity). Stakeholder Theory emphasizes trust-building and shared value creation (Freeman, 1984), while Complexity Theory underscores the need for adaptive strategies in volatile environments (Manson, 2001). For example, SMEs collaborating with competitors to establish circular industrial symbiosis networks (Stakeholder Theory) must adapt to emergent challenges like fluctuating material flows or regulatory changes (Complexity Theory) (Kumar et al., 2022). This overlap reveals how relational resilience – rooted in stakeholder trust – enables SMEs to absorb shocks and experiment with circular practices despite systemic unpredictability.
	The convergence of MLP and Complexity Theory resolves MLP’s linear bias by framing transitions as iterative, non-linear processes (Non-Linear Socio-Technical Transitions). MLP’s landscape pressures (e.g., climate policies) create macro-level momentum for CE, but Complexity Theory explains how SMEs’ micro-level adaptations generate feedback loops that reconfigure regimes (Geels, 2020). For instance, a small-scale shift toward remanufacturing by SMEs (niche innovation) might trigger industry-wide standards (regime change) through cumulative interactions, a process MLP conceptualizes as scaling but Complexity Theory attributes to emergent, self-organizing dynamics (Zhu et al., 2022). This synergy enriches MLP’s structural analysis with Complexity Theory’s emphasis on path dependency and unintended consequences.
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	Figure 4. Integrating Theories for SMEs’ Transition to CE.
	Source: Composed by the author.
	At the core, where all three theories converge, emerges a “Holistic Perspective for SMEs’ Transition to CE.” This integrated view reflects the comprehensive approach needed to thoroughly analyse the dynamics and complexities of SMEs’ transition to CE. It acknowledges that the transition is not merely an operational change but a systemic transformation requiring multi-stakeholder cooperation, adaptive strategies, and an understanding of complex socio-technical interactions (Geissdoerfer et al., 2017; Korhonen et al., 2018).
	While the integration of these theories is synergistic, inherent tensions arise from their epistemological differences. MLP’s hierarchical levels (niche, regime, landscape) imply a structured progression of transitions, whereas Complexity Theory posits that transitions are emergent and non-linear, often bypassing “levels” altogether. For SMEs, this tension manifests in the unpredictability of CE adoption: while MLP might frame digital CE platforms as niche innovations scaling to regime dominance, Complexity Theory warns that their success depends on contingent factors like consumer behaviour or competitor responses, which may defy linear trajectories (Rittershaus et al., 2023). This tension challenges researchers to balance MLP’s analytical clarity with Complexity Theory’s acknowledgment of chaos. Stakeholder Theory assumes that collaborative engagement can align divergent interests, but MLP highlights how regime-level inertia may stifle SMEs’ circular initiatives regardless of stakeholder goodwill. For example, SMEs advocating for extended producer responsibility (Stakeholder Theory) may face resistance from incumbent firms entrenched in linear regimes (MLP) (de Jesus & Mendonça, 2018). This conflict underscores the need to temper Stakeholder Theory’s idealism with MLP’s realism about power asymmetries. Complexity Theory’s focus on uncertainty and emergent outcomes can conflict with Stakeholder Theory’s pragmatic emphasis on actionable strategies. SMEs require clear roadmaps for stakeholder collaboration, yet Complexity Theory suggests that outcomes are inherently unpredictable. Resolving this tension requires frameworks that blend adaptive stakeholder networks (e.g., modular partnerships) with iterative learning cycles (Ghadimi et al., 2020).
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	This chapter details the research methodologies and approaches used in this study, highlighting the procedures involved in conducting the research for data collection and analysis purposes. Trochim and Donnelly (2001) stated that every research is governed by assumptions regarding the way the universe is perceived and understood. These assumptions are informed by various factors, including the focus area of the research and the theme under investigation (Remenyi et al., 1998). To conduct research in the hopes of finding answers to the research questions posed, research is carried out using frameworks that are proven and well-established through the guiding paradigm of research philosophies.
	When discussing the foundations of research, it’s important to break down the core elements that shape the study. Ontology helps define “what is out there to know” while epistemology explores “what and how can we know about it” (Grix, 2002, p. 180).  Axiology, in turn, relates to the role of values and ethics in the research, guided by the ontological and epistemological perspectives, and influencing the chosen methodological approach (Geels, 2010).
	Methodologies represent the approaches for acquiring knowledge, with methods and sources being the specific techniques and data collection tools (Grix, 2002). All these components are closely intertwined and stem from a philosophy of science. Therefore, in this chapter, I address the facets of the research paradigm I’ve adopted, linked to my beliefs about the nature of transitions (ontology), how I perceive knowledge about them (epistemology), and the role of values and ethics within my research (axiology) (Geels, 2010; Lincoln & Guba, 1985; Tashakkori & Teddlie, 2010; Zolfagharian et al., 2019). These perspectives have a profound impact on the methodologies employed in my research, the methods I’ve chosen to conduct the studies, and the data sources I’ve utilized. As a result, they significantly influence the nature of the results obtained and the subsequent interpretation. Hence, in the following subsection, I introduce the scientific philosophies that underpin my thesis research.
	My scientific philosophy primarily aligns with pragmatism, which focuses on actions and change in a constantly evolving world: “the essence of a pragmatist ontology is actions and change; humans acting in a world that is in a constant state of becoming” (Goldkuhl, 2012, p. 139). This philosophy is evident in my research goals, which prioritize not only the development of theoretical insights but also the creation of practical frameworks that can be applied directly in real-world contexts. This research, which explicitly aims to enhance analytical knowledge while creating practical, applicable frameworks, aligns well with this ontological stance. By addressing real-world applications in published articles, this thesis embodies the pragmatist commitment to linking theoretical development with actionable outcomes.
	Additionally, elements of critical realism are woven into my scientific philosophy and thesis research: “the evidence we observe can come close to reality but is always a fallible, social, and subjective account of reality” (Sturgiss & Clark, 2020, p. 143). This perspective fits well with the complexity of CE implementation and change of SMEs, where multiple interconnected factors shape outcomes. It helped address questions about how and why transitions to a circular economy progress, such as the X-curve framework (Hebinck et al., 2022), in interdisciplinary real-world contexts.
	Although transitions are dynamic, we often use static categories for analytical purposes, such as the X-curve constructs: “we assert that specific patterns and mechanisms are generic and thus intransient because we assume there are ‘stable’ patterns in dynamic structures” (Loorbach et al., 2017). We believe some patterns and mechanisms are stable despite the fluid nature of transitions and aim to analyse these enduring patterns that lead to lock-ins and dependencies over time. My pragmatic approach involves anticipating elements that might continue while acknowledging the inherent uncertainty in dynamic transitions: “Because we live in a world in process, the future, although continuous with the past is not its bare repetition” (Dewey, 1929, p. 40).
	However, this approach also faces key ontological and epistemological challenges. The commitment to a flat ontology and an open, exploratory research design introduces dilemmas regarding empirical openness versus the necessity to define practical boundaries. For instance, while striving for broad empirical inclusivity, there remains a need to establish limits in terms of sectoral focus, actor groups, and geographical scope. These choices inevitably shape how well the study captures the complexity of CE implementation in SMEs.
	Additionally, despite a clear conceptual framework, the open exploration inherent in this approach can yield findings that align with diverse epistemological perspectives. Insights may emerge that speak not only to sustainability but also to technological advancements, management practices, or the social dimensions of work. This broad relevance introduces challenges of “demarcation” (Jones & Murphy, 2011), where defining the appropriate boundaries of practices as analytical objects becomes complex. In practice-oriented research, balancing this openness while maintaining conceptual clarity is critical to ensuring a coherent yet rich interdisciplinary inquiry.
	Axiology, which pertains to values in research, has its roots in ontology and epistemology. It involves fundamental beliefs about ethics that are deeply ingrained in research paradigms and guide researchers in their decision-making processes: “basic beliefs about what is ethical are embedded in research paradigms and guide the researcher’s decision making” (Killam, 2013, p. 6). This implies that axiology encompasses the values of research, including the need for clear contextual transparency regarding the researcher’s position and its implications for research methodologies (Pontoretto, 2005).
	The axiology of my research, directly linked to my ontology and epistemology, blends elements of pragmatism and critical realism. The elements of my work were created, researched, and developed in alignment with my interests and values in the field of the circular economy. John Dewey, a foundational pragmatist, posited that “all human experience involves some amount of interpretation – interpreting knowledge and beliefs leads to action, and reflecting on actions leads to new ways of knowing and acting” (Kelly & Codeiro, 2020, p. 2). Similarly, critical realists acknowledge the existence of true reality but understand that it can only be imperfectly apprehended and measured: “critical realists ‘accept a true reality but believe it can only be apprehended and measured imperfectly’” (Ponterotto, 2005, p. 131). While we constantly strive for transparency and objectivity in our roles as scientists and in our analytical endeavors, we acknowledge that our backgrounds, experiences, and values can unintentionally and implicitly influence our work to some extent. Therefore, it is valuable for the reader to appreciate the contextual and background factors that underlie my research.
	Building on the insights gained during the exploratory stage, which informed the identification and design of the study, this research employs an explanatory sequential mixed methods design, which involves first collecting and analysing quantitative data, followed by qualitative data to further explain or build upon the initial findings, as shown in Figure 5 (Creswell & Plano Clark, 2018). The rationale for selecting this design lies in its ability to address the complex and multi-dimensional nature of SMEs’ transition to a CE by capturing both systemic patterns and contextual nuances. Mixed methods research balances the strengths of quantitative and qualitative approaches while addressing their respective limitations, enabling a more holistic analysis (Johnson & Onwuegbuzie, 2004; Teddlie & Tashakkori, 2008).
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	Figure 5. Explanatory Sequential Mixed Method Research Design for Investigating SMEs’ Transition to a CE.
	Source: Composed by the author.
	Step 1. Initial Exploration Phase: The initial exploration phase focuses on identifying knowledge gaps, defining research objectives, and establishing a robust research framework. This phase includes a comprehensive literature review and a preliminary exploratory study to map the key challenges and opportunities in CE adoption.
	Article 1 provides an empirical investigation into CE adoption among SMEs in Estonia, focusing on industry-specific barriers and enablers. By examining the adoption of CE practices across five stages of the product life cycle, the study highlights critical obstacles, including limited knowledge, financial constraints, and low prioritization of CE practices. For example, the metal industry demonstrated higher levels of innovation compared to sectors like chemicals and electronics, offering sector-specific insights.
	Article 2 employs the Multi-Level Perspective (MLP) framework to systematically analyze the dynamics influencing CE transitions. This study maps the micro-level (organizational practices), meso-level (industry networks), and macro-level (policy frameworks), identifying the interdependencies between these levels. The theoretical contribution addresses a key gap by linking organizational-level changes with broader systemic and policy-level influences. Together, these studies provide a critical understanding of the barriers, enablers, and systemic dynamics shaping CE transitions in SMEs. This foundational knowledge guides the design of subsequent quantitative and qualitative inquiries, ensuring a focused and coherent research trajectory.
	Step 2. Quantitative Phase: The quantitative phase validates and expands upon the exploratory findings. This phase focuses on identifying patterns, relationships, and causal pathways that influence CE adoption.
	Article 3 explores the impact of stakeholder pressures and managerial perceptions on CE practices. The study reveals that internal stakeholder pressures (e.g., employees and managers) have a more direct influence on CE adoption compared to external pressures (e.g., customers and regulators). However, external pressures exert an indirect effect through the mediating role of CEO, highlighting the importance of strategic alignment within organizations.
	Article 4 applies fsQCA to uncover distinct causal pathways for CE adoption among international (firms that operate in international markets) and non-international (operate solely within domestic markets) micro-manufacturing firms. The study identifies five pathways, with international firms relying more on stakeholder engagement and regulatory frameworks, while non-international firms focus on internal sustainability practices. This highlights the heterogeneity of CE transitions and the need for context-specific strategies. The insights from these studies deepen the understanding of stakeholder dynamics, organizational behavior, and contextual influences, forming the basis for targeted qualitative investigations in the next phase.
	Step 3. Qualitative Phase: The qualitative phase builds on the quantitative findings to provide an in-depth exploration of the complexities of CE adoption. Semi-structured interviews are used to capture the nuanced perspectives of key stakeholders.
	Article 5 synthesizes insights from earlier studies to propose a holistic framework for CE adoption. By integrating MLP and complexity theory, the study examines success factors across micro-, meso-, and macro-levels. At the micro-level, factors such as organizational culture, employee training, and leadership commitment are identified as critical drivers. At the meso-level, stakeholder collaboration and industry partnerships are emphasized as key enablers, while at the macro-level, supportive regulatory environments and financial incentives are highlighted as essential for fostering systemic alignment. This study bridges theoretical insights with practical strategies, providing a comprehensive roadmap for SMEs to navigate their CE transitions. The qualitative findings add depth to the quantitative results, revealing the dynamic and adaptive processes that underpin successful CE transitions. They also highlight the interconnectedness of internal capabilities, stakeholder relationships, and systemic conditions.
	Step 4. Integration and Interpretation Phase: The final phase synthesizes the insights from all previous stages into a cohesive narrative, culminating in the preparation of a cover paper. This phase integrates quantitative data and qualitative findings to address the research objectives comprehensively. The integration of findings ensures a robust understanding of the factors influencing CE transitions at the micro (organizational), meso (industry), and macro (policy) levels.
	The explanatory sequential design is particularly well-suited to this study because it allows for a phased exploration of the research problem. In the quantitative phase, broad patterns, relationships, and systemic trends are identified, providing measurable and generalizable insights. For example, surveys and statistical analysis highlight barriers, drivers, and stakeholder dynamics shaping CE transitions in SMEs. The qualitative phase then builds on these results, delving deeper into contextual and relational dynamics through semi-structured interviews. This two-phase approach ensures a comprehensive understanding, as the qualitative insights enrich and contextualize the quantitative findings (Creswell, 2002). By integrating data across phases, the study provides a robust understanding of the factors influencing CE transitions at the micro (organizational), meso (industry), and macro (policy) levels.
	The rationale for this design is rooted in the complexity of CE transitions, which require an understanding of both systemic interactions and individual organizational behaviours. SMEs operate within interconnected ecosystems, where factors such as regulatory frameworks, market dynamics, and stakeholder pressures interact to shape sustainability outcomes. A single-method approach would fail to capture this complexity. The sequential mixed methods design ensures that the study addresses both the breadth and depth of the research problem, providing a nuanced perspective that is both generalizable and contextually rich (Poth & Munce, 2020).
	The chosen design also aligns with the study’s philosophical foundations, which integrate pragmatism and critical realism. Pragmatism focuses on practical solutions and real-world applicability, making it an ideal fit for this study’s aim to generate actionable insights for SMEs, policymakers, and industry stakeholders. It allows for flexibility in research methods, ensuring that the design adapts to the demands of the research context (Biesta, 2010). Critical realism, on the other hand, emphasizes the interplay between observable phenomena and the underlying structures or mechanisms that influence them. This perspective is particularly valuable for understanding the systemic and relational dimensions of CE transitions, acknowledging that patterns identified through quantitative methods are shaped by deeper social, cultural, and economic contexts (Sturgiss & Clark, 2020).
	This thesis utilized a combination of quantitative and qualitative research methods as the primary data collection instruments, selected for their ability to capture both measurable trends and nuanced insights into SMEs’ transition to a CE. This approach enabled the integration of large-scale, standardized insights with in-depth, contextual exploration, addressing the multifaceted nature of SMEs’ transition to a CE.
	The mixed methods approach ensured a comprehensive understanding of the research problem by integrating the breadth of quantitative data with the depth of qualitative insights. The sequential design allowed findings from the quantitative phase to inform the qualitative phase, creating a cohesive and iterative research process. For example, while the surveys identified broad systemic patterns, such as the role of stakeholder pressures, the interviews provided deeper insights into how SMEs experience and respond to these pressures in practice.
	By combining structured survey data with nuanced qualitative narratives, the study achieved a holistic perspective on the factors influencing CE adoption among SMEs. This integration reflects the strengths of mixed methods research in addressing both generalizable trends and context-specific dynamics (Poth & Munce, 2020; Tashakkori & Teddlie, 2003). Together, these instruments and methods provided a robust foundation for achieving the study’s objectives and advancing both theoretical and practical knowledge on SMEs’ transition to CE.
	The primary instrument for the quantitative phase was a structured survey questionnaire, designed to capture standardized data across a broad sample of SMEs. As Marczyk et al. (2005) suggest, questionnaires are highly effective for statistical analysis, allowing the identification of patterns and relationships between variables. In this study, the survey was tailored to measure constructs such as environmental awareness, stakeholder pressure, internal barriers, and CE adoption practices. Questions were derived from validated scales in existing literature to ensure methodological rigor. A five-point Likert scale was employed to quantify respondents’ attitudes and practices, facilitating detailed statistical analysis.
	To enhance clarity and minimize common pitfalls such as bias and ambiguity, the questionnaire adhered to established design principles (Saunders et al., 2009). A pilot test was conducted with a small sample of SMEs, following Marczyk et al.’s (2005) recommendations, to identify and address any issues with question clarity or structure before full deployment. This step ensured both the reliability and validity of the survey instrument.
	The survey was distributed online to SMEs in Estonia, leveraging digital platforms to maximize accessibility and participation. Participants were recruited through industry associations, professional networks, and direct outreach, ensuring diversity in industry representation and firm sizes. Data from the survey were analysed using descriptive and inferential statistical methods to identify patterns and relationships. Additionally, fsQCA was applied to uncover complex interactions between factors affecting CE adoption, such as organizational capabilities and stakeholder influences. This advanced analytical method allowed for the identification of multiple pathways through which firms adopt CE practices, offering nuanced insights into the diversity of SME experiences (Marczyk et al., 2005).
	The qualitative phase involved semi-structured interviews, recognized for their ability to explore complex issues in depth (Saunders et al., 2009). A thematic interview guide was developed based on insights from the quantitative analysis, ensuring alignment with key areas such as stakeholder pressures and internal challenges that emerged as significant factors. This iterative approach allowed the qualitative phase to complement and expand upon the findings of the quantitative phase.
	The semi-structured format provided flexibility, enabling the researcher to probe deeper into participants’ responses and explore emerging themes. This aligns with Marczyk et al.’s (2005) assertion that qualitative research methods allow for open-ended responses, uncovering new dimensions of the research topic. The interviews focused on Swedish SMEs, offering insights into organizational, relational, and systemic dynamics in a mature CE ecosystem.
	The data were analysed using thematic analysis, a systematic approach involving the coding of transcripts to identify recurring themes and patterns (Saunders et al., 2009). The use of NVivo software facilitated the organization and systematic analysis of the qualitative data, ensuring transparency and consistency in identifying themes. These insights contextualized the quantitative findings, providing richer, more detailed understanding of how SMEs navigate CE transitions.
	This study employed a purposive sampling strategy. The sampling criteria were designed to capture a variety of perspectives and experiences, focusing on firms engaged in manufacturing, a sector critical to CE transitions. Additional criteria included organizational size (micro, small, and medium enterprises) and varying levels of CE adoption, ensuring the inclusion of both early adopters and firms in the initial stages of CE implementation. The sample size varied across the research stages, reflecting the specific objectives and methodological requirements of each phase. Figure 6 shows a multi-stage research methodology diagram spanning from January 2021 to January 2025, spanning the four year of PhD study.
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	Figure 6. Four-Stage Mixed Methods Research Design: From Exploration to Integration and Interpretation.
	Source: Composed by the author.
	The exploration phase utilized a dual approach to data collection, combining a systematic literature review with a mixed-method study in Estonia. For the literature review, a sample of 95 academic articles was systematically selected from Web of Science and Scopus databases. The selection criteria focused on articles relevant to SMEs’ transition to CE practices. This comprehensive sample provided a solid foundation for understanding the current state of research in the field (Article 2). The mixed-method study in Estonia involved both quantitative and qualitative data collection. A survey was distributed to 2,211 SMEs across four industries in Estonia between October and December 2021. The survey yielded 440 responses, of which 190 were deemed usable after screening. This represents a response rate of approximately 8.6%, which is consistent with similar studies in the field. Four group interviews were conducted, involving 9 SMEs and 4 industry associations from four sectors. These semi-structured interviews lasted approximately one hour each and were audio-recorded and transcribed for analysis (Article 1).
	The quantitative phase expanded on the exploratory findings through a comprehensive survey study in Estonia. The sampling and data collection process was rigorous and multi-faceted. 
	A randomized sample of 1,500 SMEs was drawn from the Orbis Europe database, ensuring representativeness across the Estonian SME landscape. The survey was administered through the Qualtrics platform on January 10th, 2023. To accommodate the diverse linguistic background of Estonian firms, the survey was made available in three languages: Estonian, Russian, and English. The data collection occurred in three phases, comprising the baseline survey and two follow-up surveys, spanning a period of three weeks. The survey yielded 455 initial responses, representing a 30.33% response rate. After rigorous data cleaning and application of inclusion criteria, 196 complete and valid responses were retained for analysis, resulting in a final response rate of 13.07%.  A subset of the data focused specifically on micro-firms, yielding 128 usable responses after applying strict inclusion criteria
	The qualitative phase employed a two-stage methodology, combining a focused literature review with in-depth interviews of Swedish SMEs. A focused review of 22 academic articles was conducted, providing a theoretical foundation for the qualitative investigation. The initial sample pool consisted of 55 SMEs identified through an extensive online search of Swedish CE-focused organizations. This was narrowed down to 32 SMEs based on the extent and impact of their CBMs. Ultimately, 12 SMEs agreed to participate in the study. Semi-structured interviews were conducted with executive managers from the 12 participating SMEs. These interviews were carried out online using Microsoft Teams between January and February 2023, with an average duration of 40 minutes each. The decision to conduct 12 interviews was guided by the principle of theoretical saturation, with redundancy of information observed after the 10th interview.
	The final stage synthesizes findings across all previous phases, integrating quantitative and qualitative insights to develop a comprehensive understanding of CE implementation in manufacturing SMEs. This integration phase enables triangulation of findings and development of robust theoretical and practical implications.
	The analysis across the five articles reveals a diverse array of methodologies combining both quantitative and qualitative approaches. These methodologies were applied to explore various dimensions of CE implementation among SMEs.
	The analysis in Article 1 employed a mixed-methods approach, combining qualitative and quantitative analysis techniques. For the qualitative component, thematic analysis was applied to the transcripts of four group interviews, identifying key themes related to CE awareness, initiatives, motivations, and barriers. The quantitative analysis of survey data from 190 complete responses was conducted using SPSS version 27, employing descriptive statistics and analysis of variance to examine constraints hindering CE innovation implementation. This integration of qualitative and quantitative findings allowed for a holistic understanding of CE innovation among Estonian SMEs.
	Article 2 employed content analysis using NVIVO 14 and MS Excel to analyse 95 academic articles. The analysis followed Mayring’s (2014) main steps, including review idea, operationalization, and results interpretation. The coding process adhered to the Webber protocol, involving multiple stages such as defining recording units, determining coding categories, and testing coding on sample texts. This rigorous approach allowed for both quantitative and qualitative exploration of the articles, providing insights into complex managerial phenomena related to SMEs’ transition to CE.
	Article 3 employed a comprehensive methodological approach to analyse survey data from 196 valid responses. Descriptive analyses were conducted to explore the main characteristics of survey items, including mean and standard deviation. To ensure robustness, reliability and validity assessments were performed on all survey items and constructs. Harman’s single-factor test was used to assess common method bias (Harman, 1976). Reliability was assessed through measures such as Cronbach’s alpha coefficient (Churchill, 1979; Cronbach, 1951), average variance extracted (Bagozzi & Yi, 1988), and composite reliability (Nunnally, 1978). Convergent validity was established through exploratory factor analysis (Hair et al., 2010). Correlation analysis was conducted to identify patterns of association between constructed variables. Finally, ordinary least square (OLS) regression and structural equation modelling (SEM) were employed to test hypotheses and examine complex relationships between variables, including mediation effects (Hayes & Preacher, 2013).
	Article 4 utilized fsQCA to analyse data from 128 usable questionnaires. The analysis followed a three-step fsQCA process: data calibration, truth table building, and truth table minimization. In the calibration phase, indicator values were aggregated for each variable, and thresholds were computed using maximum, average, and minimum values. The truth table was constructed with a frequency threshold of 1 and a consistency level of 0.75 (Pappas and Woodside, 2021). Data minimization was performed using the standard analysis command, resulting in complex, parsimonious, and intermediate solutions. The focus was on intermediate solutions to determine causal configurations, comparing them with parsimonious solutions to identify core and peripheral conditions. This approach allowed for a nuanced analysis of the complex interplay between factors influencing CE adoption in micro-firms.
	Lastly, Article 5 employed thematic analysis following Braun and Clarke’s (2006) guidelines to analyse the rich data collected through semi-structured interviews. The analysis process involved an iterative collaboration among the authors, using both inductive and deductive approaches. The Gioia method was utilized to ensure rigorous and reliable analysis, involving multiple rounds of coding and refinement (Gioia et al., 2013). NVivo software supported the analysis of manually transcribed interviews. The process involved identifying first-order concepts, categorizing them into second-order categories, and consolidating them into core categories based on the Multi-Level Perspective framework. This approach allowed for a systematic and in-depth exploration of success factors contributing to the adoption of CE practices in manufacturing SMEs.
	Data Quality Assurance played a crucial role in ensuring the reliability and validity of the research findings across the studies. The researchers employed a variety of rigorous techniques to maintain high standards of data integrity and minimize potential biases.
	One of the primary methods used for data quality assurance was the implementation of reliability and validity assessments. In Article 3, comprehensive reliability tests, including Cronbach’s alpha coefficient, average variance extracted, and composite reliability measures conducted. Cronbach’s alpha, in particular, is widely recognized as a robust measure of internal consistency, with values above 0.7 generally indicating acceptable reliability. These measures helped ensure that the constructs used in the study were consistently measuring what they were intended to measure.
	To address the potential issue of common method bias, which can arise when data for both dependent and independent variables are collected from the same respondents, Harman’s single-factor test was employed. This test involves conducting an exploratory factor analysis to determine whether a single factor accounts for the majority of the variance in the responses. In Article 4, the results of this test revealed that the first factor accounted for only 20.5% of the total variance, well below the 50% threshold, indicating that common method bias was not a significant concern.
	Validity was another critical aspect of data quality assurance. In Article 3, convergent validity was established through exploratory factor analysis. This technique helps to confirm that items that are theoretically related to each other demonstrate high correlations. Additionally, to assess multiple relationships within an integrated framework SEM employed, allowing for a more comprehensive examination of the hypothesized relationships.
	For qualitative data, rigorous thematic analysis techniques were employed. In Article 5, Braun and Clarke’s (2006) guidelines for thematic analysis followed, which involves a systematic approach to identifying, analysing, and reporting patterns within the data. The use of the Gioia method further enhanced the rigor of the qualitative analysis, providing a structured approach to developing data-driven theoretical insights.
	To ensure the robustness of quantitative data, the “complete case analysis” method was used to address missing data, as seen in Articles 3 and 4 (Hughes et al., 2019). This approach involves excluding cases with incomplete or missing responses from the analysis, thereby maintaining the integrity of the dataset. While this method can potentially reduce sample size, it helps to avoid the introduction of bias that can occur with some imputation methods.
	In Article 4, the process of using fsQCA involved setting thresholds for full membership, non-membership, and the cross-over point for each variable, ensuring that the data was appropriately prepared for this specific analytical technique.
	The use of multiple coders in Article 2’s content analysis helped to ensure inter-coder reliability and validity of the data source, particularly for articles indexed in Scopus or Web of Science. This approach helps to mitigate individual biases and enhance the consistency of the coding process.
	Building on the empirical exploration of the significance of the CE for SMEs presented in Chapter 2, I have come to recognize that the CE fundamentally aligns with principles of environmental stewardship, societal well-being, and intergenerational fairness – key elements of an ethical society. However, through the application of critical realism and a pragmatic approach, it becomes evident that the actual implementation and reality of the CE diverge significantly from these idealistic expectations. This divergence does not, in any way, imply that ethical considerations should be diminished in CE research. On the contrary, it underscores the heightened importance of maintaining stringent ethical standards throughout the research process. Any compromise, no matter how minor, would fundamentally contradict the ethical foundations of the CE itself, resulting in an inherent paradox where unethical methods are used to study an ethical concept.
	As Lincoln and Guba (1985) and Creswell (2013) suggest, a researcher’s morals, values, and belief system profoundly influence the ethical considerations of their study, reflecting an axiological approach to research. This perspective becomes evident in the researcher’s interactions with interviewees, the framing of the research questions, the design of the study, and the interpretation and communication of findings. Similarly, Cooper and Schindler (2008) emphasize that every stage of the research process must be conducted in a morally responsible manner. In alignment with these principles, I have rigorously adhered to the highest ethical standards at every step of this research.
	Regarding the interview phase, I ensured confidentiality by limiting the disclosure of specific details about the participating organizations. Consent was obtained from all interviewees before proceeding, and they were informed that their participation was entirely voluntary, with the option to withdraw at any time. Participants were explicitly informed of the confidentiality guidelines outlined in TalTech’s ethical policy, which governed the handling of data, including the recording of conversations and the access granted to my two supervisors.
	In addition to interviews, ethical considerations were also crucial during the survey phase of this study. Participants in the survey were fully briefed on the study’s purpose, and their anonymity was guaranteed. Like the interviews, informed consent was sought, and participants were made aware that they could opt out of the survey at any stage without any consequences. Data gathered from the survey was handled with the same strict confidentiality protocols, ensuring that no sensitive information could be traced back to individual respondents.
	This research has adhered to TalTech’s code of conduct, upholding ethical standards on two primary levels: (a) safeguarding the rights and interests of both interviewees and survey participants, and (b) ensuring the rigor, validity, and reliability of the research findings by avoiding biases, selective reporting, and maintaining transparency throughout. The ethical integrity maintained across both qualitative (interview) and quantitative (survey) methods ensures that the study remains consistent with the underlying ethical principles of the CE, reinforcing the importance of ethics in both the content and conduct of research.
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	The central aim of this study was to explore and analyse the transition process of SMEs from traditional, linear business models to adopting CE principles. This exploration focused on how SMEs manage this journey by balancing internal organizational changes, responding to external pressures, and evolving their stakeholder relationships. The results section is structured around three key objectives:
	Each of the five articles in this study contributes to one or more of these objectives, providing a comprehensive and multi-faceted analysis of the research questions. Objective 1 focuses on identifying and understanding key factors, actors, and mechanisms influencing this transition, and is primarily addressed by Articles 1, 2, and 5. Objective 2, which explores how organizational dynamics and stakeholder interactions shape CE pathways, is primarily addressed in Articles 2, 3, and 4. Lastly, objective 3, which determine the critical elements for implementing and sustaining CE practices in SMEs, is addressed by Articles 1, 4, and 5. 
	By organizing the results around these three objectives, rather than by individual papers, this study provides a cohesive and integrated analysis of SMEs’ transition to CE. This approach allows for a more comprehensive understanding of the interconnected factors influencing this transition, while still acknowledging the unique contributions of each article to the overall research goals.
	The transition of SMEs to CE is a complex process influenced by a multitude of factors, actors, and mechanisms operating at various systemic levels. A comprehensive understanding of these factors is crucial for facilitating this transition, which has garnered increasing academic attention. Articles 1, 2, and 5 showcase a comprehensive picture of these influences, providing valuable insights into the challenges and opportunities faced by SMEs in their CE transition journey.
	At the micro-organizational level, Article 1 identifies significant barriers such as the lack of knowledge regarding CE principles and technological expertise among SMEs. This knowledge gap hinders innovation and effective implementation of circular practices. The study also highlights financial constraints as a critical obstacle, limiting their ability to invest in necessary innovations for CE transition (Article 1). Complementing these findings, Article 5 emphasizes the importance of internal capabilities and resources, specifically innovation capacity, leadership commitment, and employee engagement, as crucial success factors for CE implementation at the micro level. The research suggests that firms with strong innovative capabilities and dedicated leadership support for sustainability initiatives are better positioned to successfully implement and maintain CE strategies (Article 5).
	At the meso-industry level, Article 2 underscores the significance of industry associations and networks as key actors facilitating collaboration and knowledge sharing among SMEs. These entities serve as crucial intermediaries in the CE transition process. The study also highlights the importance of stakeholder engagement, including suppliers, customers, and local actors, as a key factor in successful CE implementation (Article 2). Article 5 further elaborates on the meso level, focusing on the socio-technical regime encompassing industry norms, standards, and networks. It emphasizes the importance of collaboration with supply chain partners, engagement with industry associations, and the adoption of new technologies that facilitate circular processes. The research highlights how these inter-organizational relationships and industry-wide initiatives create an enabling environment for CE implementation (Article 5).
	At the macro level, all three articles (Article 1,2 and 5) highlight the crucial role of institutional and governmental support in facilitating the transition to CE. Article 1 identifies insufficient support from governmental and public institutions as a significant impediment to the progress of SMEs in adopting CE practices, suggesting that policy interventions and supportive institutional frameworks are crucial for widespread implementation of CE principles. Article 2 reinforces this by emphasizing the role of institutional support as a significant mechanism influencing the CE transition process, highlighting the importance of institutions and policymakers in creating advocacy and awareness for CE principles. Article 5 further expands on this, emphasizing the role of broader societal and environmental factors in shaping the CE landscape. It underscores the significance of supportive regulatory frameworks, economic incentives, and public awareness campaigns in fostering a societal shift towards circular principles (Article 5).
	The research also reveals the interconnected nature of these levels and the complex interplay between various factors. Article 2 employs the MLP framework to systematically map out influences at all three levels, providing a comprehensive understanding of the CE transition process. Article 5 takes this further by developing a holistic framework that integrates insights from all three levels – micro, meso, and macro. This integrated approach offers a more nuanced perspective on the challenges and opportunities associated with CE adoption, emphasizing the non-linear and interconnected nature of factors influencing CE practices (Article 5).
	Organizational dynamics and stakeholder interactions play a crucial role in shaping the pathways towards CE adoption in SMEs. The interplay between internal organizational processes and external pressures creates a complex landscape that firms must navigate to successfully implement CE practices. This section synthesizes insights from three articles (Article 2,3 and 4) to elucidate how these dynamics unfold and influence CE adoption strategies.
	Article 2 illuminates the complex relationship between organizational dynamics and stakeholder interactions in shaping CE adoption within SMEs. The study emphasizes the critical role of organizational culture and leadership commitment as internal factors that foster an environment conducive to CE implementation. SMEs with a strong sustainability-oriented culture and ethical leadership are better positioned to overcome barriers and integrate CE principles into their strategies and operations. This finding underscores the importance of internal organizational dynamics in facilitating CE adoption (Article 2).
	Furthermore, Article 2 highlights the significant role of stakeholder engagement in the CE adoption process. Active interactions with a diverse range of stakeholders, including suppliers, customers, and industry associations, serve as conduits for knowledge sharing and collaboration. The study identifies collaboration and co-creation as critical mechanisms in the CE adoption process, enabling SMEs to leverage external expertise and resources. This collaborative ecosystem helps SMEs navigate the complexities inherent in the CE transition, demonstrating how stakeholder interactions can facilitate the integration of CE principles (Article 2).
	Article 3 builds upon these findings by revealing a multifaceted framework of influences that collectively drive or hinder CE implementation within SMEs. The study identifies both internal and external stakeholder pressures as significant factors influencing SMEs’ decisions to adopt CE practices. External stakeholders, such as customers and regulatory bodies, exert considerable influence through their demands, while internal stakeholders play a crucial role in fostering an organizational culture supportive of CE initiatives. This dual pressure mechanism underscores the importance of a holistic approach to stakeholder management in the context of CE adoption (Article 3).
	A novel contribution of Article 3 is the identification of CEO as a mediating factor that enhances SMEs’ responsiveness to stakeholder pressures. Organizations with a strong CEO demonstrate an increased ability to align their strategies with stakeholder expectations, thereby facilitating the adoption and integration of CE practices. This finding emphasizes the importance of cultivating a CE-focused organizational mindset as a strategic approach to sustainability, illustrating how internal capabilities can interact with external pressures to shape CE adoption pathways (Article 3).
	Article 4 provides additional insights by examining the role of international activities and context-specific factors in promoting CE practices among micro-firms. The study reveals that SMEs operating internationally are exposed to diverse regulatory frameworks and market requirements, which encourages the adoption of CE practices. This finding highlights how exposure to international regulations and external knowledge networks can create varied stakeholder interaction patterns, influencing CE adoption strategies (Article 4).
	The research in Article 4 employs fsQCA to identify distinct pathways for CE adoption, differentiating between internationally operating micro-firms and non-international ones. For international micro-firms, three paths emerge: CEO as a core driver, the combined influence of stakeholder pressure and environmental awareness, and stakeholder pressure as a primary force offsetting internal barriers. Non-international micro-firms follow two paths: a focus on CEO and environmental awareness, and a holistic approach integrating CEO, environmental awareness, and stakeholder pressures. These findings illustrate the diverse strategies available to micro-manufacturing firms for implementing CE practices, emphasizing how organizational dynamics and external pressures interact to shape CE adoption pathways (Article 4).
	Collectively, these articles provide a comprehensive answer to the research objective by demonstrating how organizational dynamics and stakeholder interactions influence CE adoption in SMEs. They reveal that successful CE implementation requires a delicate balance between internal capabilities (such as organizational culture, leadership commitment, and CEO) and external pressures (including stakeholder demands and regulatory requirements). The studies highlight the importance of collaborative networks and stakeholder engagement in facilitating knowledge sharing and resource leveraging, which are crucial for overcoming barriers to CE adoption.
	Moreover, the research underscores the context-specific nature of CE adoption pathways, particularly evident in the differentiation between international and non-international micro-firms. This context-specificity emphasizes the need for tailored approaches to CE implementation that consider the unique organizational dynamics and stakeholder interactions of each SME.
	The implementation and sustainment of CE practices in SMEs is a complex process that requires the alignment of various critical elements across multiple levels. The findings from Articles 1, 4, and 5 provides a multifaceted understanding of the essential components necessary for SMEs to successfully implement and sustain CE practices. These articles collectively address the research objective by identifying critical enablers, strategies for overcoming barriers, and approaches for ensuring long-term sustainability of CE practices in SMEs.
	Article 1 identifies four fundamental components critical for SMEs to effectively implement and sustain CE practices: knowledge and awareness, financial support and resources, collaboration and partnerships, and a supportive policy framework. The study emphasizes that a comprehensive understanding of CE principles is crucial for SMEs to recognize potential benefits and integrate circular practices into their business models. This finding underscores the importance of knowledge dissemination and capacity building as essential enablers for CE adoption (Article 1).
	Financial support and access to resources emerge as another critical component in Article 1. The study highlights that financial constraints often impede SMEs from investing in the necessary innovations required for CE implementation. This finding emphasizes the need for targeted financial incentives and support mechanisms to enable SMEs to overcome resource-related barriers to CE adoption (Article 1). 
	Article 1 also emphasizes the importance of collaboration and partnerships, highlighting that successful implementation of CE practices necessitates joint action among various stakeholders, including suppliers, customers, and other businesses. This finding underscores the role of ecosystem engagement in facilitating CE adoption and suggests that establishing strategies for effective collaboration is crucial for long-term sustainability of CE practices (Article 1).
	Article 4 builds upon these findings by introducing environmental awareness and stakeholder alignment as essential components for creating resilient CE pathways, particularly in micro-firms. The study emphasizes that cultivating a strong sense of environmental consciousness within the organizational culture serves as a driving force for the adoption of CE practices. This environmental awareness creates a foundation for long-term commitment to circular principles, ensuring that sustainability becomes an integral part of the business ethos (Article 4).
	Stakeholder pressure is identified in Article 4 as another crucial element in the CE adoption process. The research highlights the importance of engaging with stakeholders and responding to their expectations regarding sustainability and environmental standards. This finding suggests that actively engaging with stakeholders and incorporating their concerns into business strategies can enhance SMEs’ reputation and create a supportive ecosystem for CE implementation (Article 4).
	Article 4 also emphasizes the importance of a clear CEO as an essential component for SMEs. This involves integrating CE principles into the core business strategy and operations, ensuring a long-term commitment to sustainable practices. The study suggests that firms with a strong CEO are better positioned to overcome challenges and sustain their circular practices over time (Article 4). 
	Article 5 proposes a holistic framework that integrates success factors across the micro, meso, and macro levels. At the micro level, the research highlights the critical importance of internal organizational capabilities such as innovation capacity, leadership commitment, and employee engagement. These micro-level factors collectively form the foundation upon which SMEs can build and sustain their CE practices (Article 5).
	At the meso level, Article 5 focuses on the importance of inter-organizational relationships and industry-wide initiatives. The study underscores the significance of collaboration with supply chain partners and engagement with industry networks and associations. This finding aligns with the collaboration and partnerships component identified in Article 1, emphasizing the crucial role of ecosystem engagement in sustaining CE practices over time (Article 5).
	At the macro level, Article 5 emphasizes the role of supportive government policies and economic incentives in creating an enabling environment for CE adoption among SMEs. This aligns with the supportive policy framework component identified in Article 1, highlighting the critical role of robust policy mechanisms in guiding and incentivizing SMEs towards CE practices (Article 5).
	The integrated framework proposed in Article 5 provides a comprehensive understanding of the complex interplay of factors necessary for successful CE adoption and maintenance. This holistic approach allows for a more nuanced appreciation of the challenges and opportunities associated with transitioning to circular practices, enabling SMEs to develop more effective strategies for implementation and long-term sustainability (Article 5). Table 2 below provides a summary of the research findings, structured around the study’s three main objectives. 
	Table 2. Summary of Research Findings Aligned with Objectives 
	Objective
	Key Findings
	- Micro level: Barriers include knowledge gaps, financial constraints, and limited innovation capacity. Internal enablers include leadership commitment and employee engagement.
	Objective 1: Identify key factors, actors, and mechanisms influencing SMEs’ CE transition
	- Meso level: Industry associations and networks facilitate collaboration and knowledge sharing. Supply chain partnerships play a critical role in aligning practices with circular principles.
	- Macro level: Regulatory frameworks, economic incentives, and institutional support are essential for creating an enabling environment.
	- Organizational culture and leadership commitment foster sustainability-oriented practices.
	- CEOs mediate between stakeholder pressures and internal strategies, enhancing responsiveness to external demands.
	Objective 2: Explore how organizational dynamics and stakeholder interactions shape CE pathways
	- Stakeholder collaboration (e.g., with suppliers, customers, regulators) enables resource sharing, co-creation, and knowledge transfer.
	- International SMEs adopt distinct pathways influenced by exposure to diverse regulations and markets.
	- Knowledge dissemination and capacity building are foundational for CE adoption.
	- Financial support through incentives or grants helps overcome resource constraints.
	- Collaboration across supply chains and with external stakeholders fosters innovation and resilience.
	Objective 3: Determine critical elements for implementing and sustaining CE practices in SMEs
	- Supportive policies (e.g., subsidies, public procurement) create market demand for circular products.
	- Environmental awareness within organizational culture ensures long-term commitment to CE principles.
	Source: Composed by the author.
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	The discussion section is structured around the three primary objectives that guided this study, which were explored in the results section through an integrated analysis of the five articles. Rather than focusing on individual papers, this approach synthesizes their collective contributions, offering a cohesive and systemic examination of the findings. Each objective is discussed here, highlighting how the results from the articles collectively address key aspects of SMEs’ transition to CE practices.
	The transition of SMEs to CE is a multifaceted process shaped by diverse drivers and mechanisms operating across micro, meso, and macro levels. The findings align with and extend the existing literature by emphasizing the interconnectedness of these levels, as well as the systemic nature of the transition process.
	At the micro level, findings from Article 1 highlight key organizational barriers such as knowledge gaps, financial constraints, and limited internal capabilities. These challenges are well-documented in the literature (Ormazabal et al., 2018; Ritzén & Sandström, 2017). For instance, SMEs’ lack of technical expertise and understanding of CE principles has been identified as a significant impediment to innovation and implementation (Gallardo-Vázquez et al., 2024; Kirchherr et al., 2018). Similarly, financial constraints remain a critical issue due to SMEs’ limited access to capital and tighter budgets compared to larger firms (Austin & Rahman, 2022). However, the prominence of the “not applicable to us” response as a barrier adds a new dimension to the understanding of CE adoption challenges. This finding suggests that many SMEs may not perceive CE as relevant to their operations in Estonia, indicating a need for greater awareness and education about CE principles and their applicability across various sectors.
	Findings from Article 5 emphasize the importance of internal capacities such as leadership commitment, innovation capabilities, and employee engagement. This aligns with studies that underscore leadership’s role in fostering a sustainability-oriented culture and driving CE adoption (D’Angelo et al., 2023; Frishammar and Parida, 2019; Chen et al., 2022; Ghadimi et al., 2021). However, while the result suggests that strong internal capacities can mitigate barriers, the literature also notes that these capacities are often underdeveloped in SMEs, necessitating external support (Masi et al., 2018). 
	At the meso level, findings from Article 2 and 5 points to the critical role of industry associations, networks, and stakeholder engagement in enabling collaboration and knowledge sharing. The identification of stakeholder engagement and collaboration as critical meso-level factors aligns with the work of Benz (2022) and Govindan (2023), who highlight the significance of partnerships in driving circular practices. This resonates with findings emphasizing that SMEs benefit significantly from participating in collaborative networks that provide access to resources, expertise, and shared infrastructure (Staicu & Pop, 2018; Centobelli et al., 2021). The role of supply chain relationships is particularly noteworthy; SMEs often face challenges in restructuring fragmented supply chains to align with circular principles (Kayikci et al., 2022). The findings echo this complexity but also highlight opportunities for partnerships with suppliers and customers to drive circular practices. In addition, findings emphasize collaboration at the meso level, existing literature also points out that SMEs may struggle to influence broader industry norms due to their limited bargaining power within supply chains (Agyabeng-Mensah et al., 2022).
	At the macro level, Article 1,2 and 5 underscores the importance of institutional and governmental support in shaping an enabling environment for CE adoption. This is consistent with studies highlighting regulatory frameworks, economic incentives, and public awareness campaigns as critical drivers for CE transitions (Kirchherr et al., 2018; Maher et al., 2023). However, findings also note insufficient institutional support as a barrier – a challenge frequently cited in emerging economies where weak infrastructure and inconsistent policy enforcement exacerbate difficulties for SMEs (Kayikci et al., 2021). The literature further emphasizes that policy interventions must be tailored to SMEs’ specific needs, such as simplifying compliance requirements or providing targeted financial incentives like grants or tax benefits (Austin & Rahman, 2022; Rodriguez-Espindola et al., 2022). The findings align with this perspective but also add nuance by highlighting how macro-level factors interact with micro- and meso-level dynamics through feedback loops.
	Finally, the integrated framework developed at Article 2 and 5 aligns closely with recent calls for holistic approaches to understanding CE transitions. The use of frameworks like MLP provides valuable insights into how micro-level innovations interact with meso-level regimes and macro-level landscapes to drive systemic change (Malik et al., 2022; Zhu et al., 2022). Complexity theory complements this by emphasizing non-linear dynamics and emergent properties in transitions (Kumar et al., 2022). The findings from Articles 2 and 5 contribute to this discourse by demonstrating how interconnected factors across levels create both challenges and opportunities for SMEs. For example, while financial constraints at the micro level may hinder investment in circular practices, supportive policies at the macro level can offset these barriers by providing subsidies or fostering market demand through public procurement initiatives. 
	Overall, the findings from Articles 1, 2 and 5 enrich the existing literature by offering a comprehensive view of the drivers and mechanisms influencing SMEs’ transition to CE. They underscore not only the importance of addressing barriers at each systemic level but also underline the need for coordinated efforts across levels to create an enabling ecosystem for circular practices. This integrated perspective is essential for designing effective interventions that support SMEs in overcoming challenges while leveraging their unique strengths – such as agility and innovation capacity – to adopt circular practices.
	The findings from Articles 2,3 and 4 provide and insightful understanding on organizational dynamics and stakeholder roles in SMEs’ transition to. The nuanced exploration of internal organizational capabilities, external stakeholder interactions, and contextual influences extends the conversation on SME transitions by offering a layered understanding of how internal and external forces shape CE adoption. 
	The intersections between organizational dynamics and stakeholder engagement in CE adoption underscore a duality that is well-documented but insufficiently integrated in existing studies. The findings emphasize the mediating role of organizational culture, leadership commitment, and CEO, particularly in aligning internal capabilities with external pressures. These insights resonate with the literature’s acknowledgment of leadership’s centrality to fostering a sustainability mindset (Chen et al., 2022) and organizational culture’s role in embedding CE principles (Gallardo-Vázquez et al., 2024). However, the findings from Articles 3 and 4 advances this discourse in its demonstration of how these internal dynamics mediate the relationship between external stakeholder pressures and the strategic reorientation of SMEs, thus reframing internal capabilities as not merely enablers but also dynamic responders to external forces. Findings from Article 4 on the role of environmental awareness contribute to the ongoing debate about its importance in driving CE practices. While some previous research has emphasized environmental awareness as a crucial factor (Khan 2021; Cao 2022), this study suggests its significance may vary depending on the firm's international status. This nuanced perspective adds to our understanding of how environmental consciousness translates into CE practices in different organizational contexts.
	The concept of “CE orientation” articulated in findings of Article 3 and 4 is particularly compelling. By identifying this orientation as a mediating factor between stakeholder pressures and CE adoption (Article 3), the results builds on yet diverges from traditional CE research. While Kirchherr et al. (2018) and Malik et al. (2022) emphasize external drivers such as regulatory and customer demands, the emphasis in the findings on CEO as a proactive internal framework challenges the observer bias of existing studies, which often frame SMEs as passive actors responding to external pressures. Instead, the findings stress that cultivating a CEO allows SMEs to anticipate, interpret, and align with such pressures, transforming challenges into opportunities. This insight underscores the agency of SMEs in shaping their own transition pathways, shifting the narrative from one of constraint to one of strategic adaptability.
	Stakeholder relationships emerge as a critical pathway for overcoming barriers to CE adoption, particularly through collaboration and knowledge co-creation (Article 2). Article 4 emphasize on stakeholder pressure as a key factor, particularly for international micro-firms, aligns with prior research underlining the influence of external stakeholders on CE adoption (Adomako 2022; Baah 2024). Existing literature validates the importance of these relationships, with studies by Staicu and Pop (2018) and Agyabeng-Mensah et al. (2022) outlining the role of partnerships in addressing resource and knowledge gaps. The positive relationship between stakeholder pressure and CE practices corroborates findings from earlier studies (Baah et al., 2023; Chiappetta Jabbour et al., 2020; Winans et al., 2021). Furthermore, the study's emphasis on the role of managerial perceptions in shaping CE practices is consistent with existing literature that underscores the significance of leadership attitudes in CE adoption (Al-Kwifi et al., 2023; Ruokonen, 2021; van Langen et al., 2021). However, the findings from Article 3 provides new insights that internal stakeholder pressure has a more substantial impact on CE practices compared to external pressure. This contrasts with previous research that has often emphasized the coercive role of external stakeholders, particularly government regulations, in driving CE adoption (Genovese et al., 2017; Govindan & Hasanagic, 2018). The study’s results suggest that SMEs in Estonia are less responsive to external stakeholders, including regulatory bodies, which challenges the conventional wisdom about the primacy of external pressures in shaping organizational behaviour. Another noteworthy divergence is the mediating role of CEO in the relationship between stakeholder pressure and CE practices. While previous studies have recognized the importance of sustainability orientation (Jagani & Hong, 2022) and closed-loop orientation (Schmidt et al., 2021) in driving CE practices, this study introduces CEO as a critical mediating factor. This nuanced perspective adds depth to our understanding of how organizations translate stakeholder pressures into concrete CE practices.
	Moreover, Article 4’s exploration of context-specific pathways for CE transitions, especially the differentiation between international and non-international micro-firms (Article 4), adds a crucial layer of specificity that is often missing in the literature. While studies such as Austin and Rahman (2022) acknowledge the role of international market exposure in fostering innovation and sustainability, they generally fall short in identifying how these contextual factors translate into distinct CE adoption strategies. The pathways identify – such as stakeholder pressure offsetting internal barriers for international firms or the integration of CEO and environmental awareness in non-international firms – complicate the overly generalized frameworks of studies like Frishammar and Parida (2019). By articulating these nuanced strategies, the results from Article 4 not only addresses the heterogeneity of SMEs but also offers a blueprint for tailored interventions based on organizational context.
	However, while the findings provide a robust understanding of CE adoption, they also invite critique in light of certain gaps and oversights. First, the emphasis on stakeholder engagement predominantly centres around formal, externally defined relationships, such as those with suppliers, customers, and regulators. This perspective, while aligned with Kirchherr et al. (2017), risks marginalizing the informal and community-based networks that often play a pivotal role in SME ecosystems. For instance, local collaborations rooted in community knowledge and shared resources, as noted by Harrison et al. (2023), could offer additional pathways for fostering CE transitions, particularly for non-international firms with limited access to global markets.
	The implementation and sustainment of CE practices in SMEs require the alignment of critical components across organizational, relational, and systemic dimensions. The findings from Articles 1, 4, and 5 provide a nuanced understanding of these components, which align with and expand upon existing literature on the multifaceted challenges and enablers of CE adoption.
	Knowledge dissemination and capacity building emerge as foundational elements for CE adoption, as highlighted in Article 1. The emphasis on knowledge and awareness aligns with Kirchherr et al. (2018), who argue that insufficient understanding of CE principles often deters SMEs from engaging in circular practices. Dey et al. (2019) similarly note that technical expertise is a significant barrier, particularly for smaller firms lacking robust R&D capabilities. This underscores the need for targeted training programs and educational initiatives to bridge knowledge gaps, as advocated by Maher et al. (2023). Furthermore, the integration of CE principles into organizational culture, as emphasized in Article 4, resonates with Gallardo-Vázquez et al. (2024), who highlight the importance of a CEO in fostering strategic and operational alignment with sustainability goals.
	Financial constraints remain a persistent challenge for SMEs transitioning to CE, as noted in Article 1. The high upfront costs associated with circular innovations are well-documented in the literature (Austin & Rahman, 2022; Lahti et al., 2018). Restricted access to external funding exacerbates this issue, with complex grant application processes and stringent eligibility criteria often sidelining SMEs (Mura et al., 2020). Article 5’s emphasis on supportive macro-level policies aligns with calls for government-backed financial mechanisms, such as tax incentives and green bonds, to alleviate these barriers (Rodriguez-Espindola et al., 2022; Zhu et al., 2022). Additionally, public procurement policies that prioritize circular products can create market demand and incentivize SMEs to invest in sustainable practices (Massari & Giannoccaro, 2023).
	Collaboration and partnerships are pivotal for overcoming resource limitations and fostering innovation in SMEs' CE transitions. Article 1 underscores the importance of ecosystem engagement through stakeholder collaboration, a finding echoed by Susanty et al. (2020), who highlight the role of supply chain relationships in implementing circular practices. The meso-level focus in Article 5 further reinforces this perspective by emphasizing inter-organizational networks and industry-wide initiatives. Hull et al. (2021) argue that participation in local and regional circular ecosystems enables SMEs to access shared resources and infrastructure, thereby enhancing their capacity for CE adoption. Similarly, cross-sector collaborations with academia, non-profits, and government agencies provide SMEs with access to specialized knowledge and funding opportunities (Holzer et al., 2021).
	Environmental awareness within organizational culture is another critical enabler identified in Article 4. This aligns with Chen et al. (2022), who emphasize that leadership commitment to sustainability drives resource allocation and cultural shifts towards environmental responsibility. Stakeholder pressure, also highlighted in Article 4, plays a dual role by creating both opportunities and challenges for SMEs. While regulatory compliance can drive innovation, market-driven demands for sustainability often require significant adaptation efforts (Hazen et al., 2020; Kirchherr et al., 2018). Engaging stakeholders effectively can enhance reputation and foster trust, enabling SMEs to navigate these pressures more successfully (Boiral et al., 2020).
	The holistic framework proposed in Article 5 integrates success factors across micro, meso, and macro levels, offering a comprehensive approach to understanding the interplay of internal capabilities, external networks, and systemic influences. At the micro level, innovation capacity and leadership commitment are critical for embedding circular principles into business models (Centobelli et al., 2021; Neri et al., 2023). At the meso level, collaborative networks facilitate resource sharing and joint innovation efforts (Jonker et al., 2020). At the macro level, policy interventions such as extended producer responsibility regulations create an enabling environment for CE adoption (Ostermann et al., 2021).
	Overall, sustaining CE practices in SMEs requires a multi-dimensional approach that addresses organizational readiness, stakeholder dynamics, and systemic barriers. By aligning internal capabilities with external opportunities through collaboration and supportive policies, SMEs can navigate the complexities of transitioning to circularity while contributing to broader sustainability goals. The findings from Articles 1, 4, and 5 not only corroborate but also enrich existing literature by providing an integrated understanding of the critical components necessary for successful CE adoption.
	The below Venn diagram (Figure 7) illustrates the empirical findings from five research articles, to summarize and demonstrating how each article contributes to understanding SMEs’ CE transition through three theoretical lenses: Multi-Level Perspective (evidenced by Articles 1, 2, and 5’s findings on systemic influences), Stakeholder Theory (supported by Articles 2, 3, and 4’s insights on stakeholder dynamics), and Complexity Theory (demonstrated through Articles 4 and 5’s analysis of adoption pathways), while their intersections reveal critical insights about systemic interdependencies, non-linear transitions, and collaborative adaptive capacity in CE implementation.
	/
	Figure 7. Integration of Research Articles’ Findings Through Multi-Theoretical Framework for Understanding SMEs’ Transition to CE.
	Source: Composed by the author.
	The MLP provides a structured hierarchy for analysing transitions across niche (micro), regime (meso), and landscape (macro) levels, elucidating how macro-level policies, meso-level industry norms, and micro-level innovations interact (Geels, 2011). Empirical studies demonstrate that SMEs face micro-level barriers such as knowledge gaps in CE technologies and financial constraints for circular business models (Articles 1, 2, 5), while meso-level enablers like industry associations foster knowledge sharing and collaboration (Article 1). Macro-level drivers, including regulatory frameworks such as the EU Green Deal (Article 2), create landscape pressures that accelerate compliance with circular certifications. 
	Stakeholder Theory addresses MLP’s oversight of actor-level dynamics by emphasizing collaborative relationships, power asymmetries, and value co-creation among SMEs, suppliers, customers, and regulators (Freeman, 1984). Empirical findings reveal that SMEs’ reliance on stakeholder networks to overcome resource constraints (Klein et al., 2021) aligns with MLP’s niche-level focus but enriches it by detailing how trust and shared goals enable circular innovations. For instance, CEO-led stakeholder engagement in SMEs correlates with higher CE adoption (Article 3), illustrating the pivotal role of relational strategies. Yet Stakeholder Theory’s traditional focus on dyadic relationships risks overlooking systemic interdependencies, a gap bridged by Complexity Theory’s emphasis on emergent properties and feedback loops within interconnected systems (Cilliers, 1998).
	Complexity Theory elucidates how SMEs navigate uncertainty through iterative learning and flexible strategies (Manson, 2001). Empirical analyses, such as fsQCA results identifying multiple equifinal pathways to CE adoption (Article 4), challenge linear models by demonstrating how configurations of policy incentives, stakeholder collaboration, and adaptive capacity yield divergent outcomes. However, Complexity Theory’s systemic orientation often neglects individual actor motivations, a shortcoming mitigated by Stakeholder Theory’s attention to divergent interests and collaboration. Simultaneously, MLP contextualizes these dynamics within broader socio-technical landscapes, revealing how macro-level pressures interact with micro-level SME practices. For example, policy incentives for circular practices (de Jesus & Mendonça, 2018) may create landscape-level momentum, but SMEs’ ability to leverage these opportunities depends on stakeholder collaboration (meso) and adaptive capacity (micro) – dynamics explicable only through theoretical integration.
	The theoretical intersections provide particularly rich insights. The overlap between MLP and Stakeholder Theory, demonstrated in Articles 2 and 3, reveals how stakeholder interactions both shape and are influenced by broader socio-technical systems. This synergy addresses MLP’s neglect of agency by demonstrating how SMEs’ strategic engagement reshapes socio-technical systems. The intersection between Complexity Theory and MLP, evidenced in Articles 4 and 5, shows how changes at different systemic levels create multiple context-specific pathways for CE adoption. This synergy resolves linear transition biases by framing socio-technical shifts as iterative, non-linear processes.  The convergence of Stakeholder Theory and Complexity Theory, supported by Articles 2 and 4, illuminates how stakeholder collaboration enhances adaptive capacity through knowledge sharing and resource leveraging. This overlap reveals how relational resilience enables SMEs to absorb shocks and experiment with circular practices despite systemic unpredictability.
	This integrated theoretical approach provides a more nuanced understanding of CE transition than any single theoretical perspective could offer. The empirical findings validate the necessity of considering systemic interdependencies, stakeholder relationships, and complexity dynamics simultaneously, offering a comprehensive understanding and facilitating SMEs’ transition to CE practices. The integration of these theories is not without inherent tensions. MLP’s hierarchical levels imply structured progression, whereas Complexity Theory posits emergent, non-linear transitions that may bypass hierarchical trajectories. For SMEs, this tension manifests in the unpredictability of CE adoption: digital CE platforms, framed by MLP as niche innovations scaling to regime dominance, may succeed or fail based on contingent factors like consumer behaviour or competitor responses (Rittershaus et al., 2023). Similarly, Stakeholder Theory’s assumption of collaborative engagement aligning divergent interests conflicts with MLP’s realism about regime-level inertia. SMEs advocating for extended producer responsibility (Stakeholder Theory) often face resistance from incumbent firms entrenched in linear regimes (MLP) (de Jesus & Mendonça, 2018), underscoring power asymmetries that temper idealism.
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	This thesis addressed the complex challenge of understanding how SMEs’ transition from traditional linear business models to CE practices. The research aimed to provide a comprehensive analysis of this multi-faceted transition process by examining the interplay of factors across micro, meso, and macro levels, exploring organizational dynamics and stakeholder interactions, and identifying critical elements for implementing and sustaining CE practices in SMEs.
	The study's multi-theoretical approach, integrating the MLP, stakeholder theory, and complexity theory, provided a robust framework for analysing the systemic, relational, and adaptive dimensions of SMEs’ transition to CE. This integrative perspective highlighted the non-linear nature of sustainability transitions and the critical importance of aligning internal capabilities, stakeholder relationships, and supportive external environments to facilitate successful CE adoption in SMEs.
	The published five articles collectively deliver a comprehensive insight that captures the complexity of SMEs’ transition to CE. The first objective, build on the Article 1,2 and 5 lays the groundwork by identifying key factors, actors, and mechanisms influencing the CE transition. It emphasizes the multi-level nature of the process, drawing attention to micro-level barriers, such as knowledge gaps and financial constraints, as well as meso-level dynamics, including industrial collaborations and supply chain integration.
	Building on this foundation, the second objective, build on the Article 2, 3 and 4 delves deeper into the organizational and relational dimensions that shape the pathways SMEs take to integrate CE practices. It reveals the non-linear and context-dependent nature of CE adoption, showing that while some firms are driven by internal commitment to sustainability, others are motivated or constrained by external pressures. This objective demonstrates that successful adoption is not solely a matter of overcoming barriers; it is also about strategically leveraging organizational capabilities and external relationships.
	The third objective, build on Article 1, 4 and 5, ensures that these findings are actionable, offering a roadmap for the long-term sustaining and success of CE initiatives in SMEs. It focuses on the essential components that enable firms not only to adopt but also to sustain circular practices over time, including ongoing education and training, leadership commitment, and stakeholder collaboration. This objective highlights the need for continuous learning and adaptation, reinforcing the idea that CE is not a one-time shift but an ongoing process that requires consistent commitment and support.
	The research demonstrates that successful CE adoption requires alignment between internal organizational capabilities, supportive industry ecosystems, and enabling policy environments. It emphasizes the context-specific nature of CE transitions, with different firms requiring tailored support based on their size, industry, market exposure, and internal capabilities. This nuanced understanding is crucial for designing interventions that are both effective and sustainable, ensuring that support mechanisms are responsive to the varying needs of SMEs.
	To sum, this comprehensive approach not only meets the main objective but also provides a deeply contextualized understanding that is essential for driving meaningful change in the transition towards a more circular economy. By addressing vital aspects of the CE transition process, from diagnosis to implementation and long-term sustainability, the thesis offers a holistic view that is invaluable for navigating the complexities of adopting and maintaining CE practices in SMEs.
	The theoretical contributions of this doctoral thesis are significant in advancing the understanding of SMEs’ transition to CE by synthesizing and extending existing frameworks while addressing critical gaps in the literature. Through the integration of the MLP, stakeholder theory, and complexity theory, this thesis provides a comprehensive lens for analysing the systemic, relational, and adaptive dimensions of CE transitions. These contributions not only refine existing theoretical constructs but also offer new insights into the unique challenges and opportunities faced by SMEs in navigating this complex process.
	One of the key contributions lies in the application and refinement of the MLP framework to the context of SMEs’ CE transitions. While previous studies have employed MLP to examine sustainability transitions broadly (Geels, 2011; El Bilali, 2019), its application to SMEs has been limited, particularly in understanding how smaller firms manage interactions across micro (organizational), meso (industry), and macro (policy and societal) levels. This thesis demonstrates that SMEs CE transition is interconnected and complex, and necessitate multi-perspective view, rather than isolated view. Findings showed that CE practices are constrained by misalignments with meso-level industry regimes and macro-level policy environments. For example, fragmented supply chains or inconsistent regulatory frameworks can hinder SMEs’ ability to scale their circular innovations, highlighting the importance of multi-level coordination. This nuanced understanding extends the MLP by emphasizing that successful CE transitions require alignment across all three levels, addressing critiques that MLP often underrepresents the dynamic interplay between levels (Trevisan et al., 2023; Malik et al., 2022).
	The integration of stakeholder theory further deepens the theoretical discourse by emphasizing the interactive and relational dimensions of CE transitions. Unlike larger corporations, SMEs operate within closer proximity to their stakeholders, including suppliers, customers, regulators, and local communities (Klein et al., 2021). This research highlights that stakeholder relationships are not isolated but are embedded within broader socio-technical systems. For instance, meso-level dynamics such as industry norms and collaborative networks significantly shape SMEs’ ability to align their stakeholder interactions with broader CE objectives. By demonstrating how internal organizational attributes – such as leadership commitment and CEO – mediate stakeholder pressures, this study enriches stakeholder theory by linking external pressures with internal processes. This perspective addresses a key limitation in stakeholder theory, which often overlooks systemic factors influencing stakeholder dynamics (Kirchherr et al., 2018; Boiral et al., 2020).
	A particularly novel contribution is the introduction of CEO as a mediating factor that bridges external stakeholder pressures with internal organizational strategies. This concept provides a more granular understanding of how SMEs internalize external demands for sustainability and translate them into actionable practices. For example, SMEs with strong CEO are better positioned to respond to customer demands for eco-friendly products or regulatory requirements for resource efficiency. These finding challenges traditional assumptions in stakeholder theory that external pressures alone drive organizational change (Govindan & Hasanagic, 2018) and instead underscores the importance of internal cultural and strategic alignment.
	Complexity theory adds another critical dimension by addressing the emergent, non-linear dynamics inherent in CE transitions. By applying complexity theory to SMEs’ CE transitions, this research highlights the importance of adaptability and iterative learning processes. For instance, SMEs must continuously experiment with circular practices and refine them based on feedback from market conditions, regulatory shifts, and stakeholder interactions. This dynamic perspective challenges linear models of organizational change and offers a more realistic portrayal of how SMEs navigate uncertainties during their transition to CE.
	The integration of these three theoretical perspectives – MLP, stakeholder theory, and complexity theory – results in a multi-theoretical lens that addresses several gaps in existing literature. First, it provides a systemic understanding of how micro-level innovations interact with meso- and macro-level structures to either enable or constrain CE adoption. Second, it emphasizes the relational aspects of CE transitions by analysing how SMEs engage with diverse stakeholders across value chains and ecosystems. Third, it captures the adaptive processes through which SMEs respond to evolving market demands, regulatory landscapes, and technological advancements.
	This integrated perspective also offers new insights into context-specific dynamics that shape SMEs’ CE transitions. For example, findings from Article 4 demonstrate how international exposure influences stakeholder relationships differently for international versus non-international micro-firms. While international firms leverage global networks to access knowledge and markets for circular products (Gallardo-Vázquez et al., 2024), non-international firms rely more heavily on local collaborations to overcome resource constraints. These differentiated pathways challenge one-size-fits-all approaches to CE adoption and underscore the need for context-sensitive theories that account for geographical and operational diversity.
	Furthermore, this research contributes to advancing temporal dimensions in CE transition studies by exploring how success factors evolve over time. Article 5’s findings reveal that while R&D capabilities are critical during initial implementation phases, their importance diminishes in sustaining phases as firms shift focus toward operational efficiency and stakeholder alignment. This temporal perspective aligns with complexity theory’s emphasis on iterative processes but has been underexplored in prior research on CE transitions (Frishammar & Parida, 2019). By highlighting these evolving priorities, this study provides a more dynamic understanding of how SMEs sustain their circular practices over time.
	In summary, this research makes several theoretical contributions by refining existing frameworks and offering new conceptual insights into SMEs’ transition to CE. The application of MLP extends its relevance to smaller firms by illustrating how they navigate multi-level interactions despite resource constraints. Stakeholder theory is enriched through its integration with systemic perspectives and its emphasis on mediating factors like CEO. Complexity theory adds depth by capturing the emergent dynamics and adaptive strategies critical for navigating uncertainties in CE transitions. Together, these contributions provide a robust theoretical foundation for understanding the multi-dimensional nature of SMEs’ transition to CE while addressing critical gaps in existing literature related to systemic interdependencies, relational dynamics, and temporal evolution.
	A key empirical contribution lies in addressing the geographical and contextual diversity of CE adoption. Article 1’s focus on the Central and Eastern European context, particularly Estonia, enriches the empirical understanding of CE transitions in underrepresented regions. Existing literature has often concentrated on Western Europe or highly industrialized economies (Mazur-Wierzbicka, 2021), leaving a gap in understanding how SMEs in emerging or transition economies navigate CE adoption. This study reveals region-specific barriers such as limited knowledge and financial constraints, as well as cultural perceptions that CE is not relevant to certain industries. These findings highlight the importance of tailoring policy interventions to regional contexts, offering actionable insights for policymakers aiming to foster CE transitions in diverse economic environments.
	The application of the MLP framework in Article 2 provides another significant empirical contribution by systematically mapping the interconnected dynamics across micro-, meso-, and macro-levels. While prior studies often focus on isolated dimensions of CE adoption (e.g., Khan et al., 2022; Suchek et al., 2021), this research empirically demonstrates how organizational strategies at the micro level are influenced by meso-level industry dynamics and macro-level policy structures. For instance, regulatory incentives at the macro level can either enable or constrain SMEs’ ability to innovate within supply chains at the meso level. This empirical validation of MLP underscores its utility in capturing the systemic nature of CE transitions and provides concrete evidence for designing multi-level interventions that align policies with industry practices.
	Article 3 makes a notable empirical contribution by quantifying the mediating role of CEO in SMEs’ responses to stakeholder pressures. The findings challenge conventional assumptions that external pressures such as regulations or customer demands are the primary drivers of CE adoption (Govindan & Hasanagic, 2018). Instead, this study demonstrates that internal stakeholder pressures – such as leadership commitment and employee engagement – have a more direct influence on CE practices, with CEO acting as a critical mediating factor. This nuanced understanding offers empirical support for developing internal organizational capabilities as a prerequisite for effectively engaging with external stakeholders. By bridging external pressures with internal processes, this study provides a more comprehensive model of how SMEs operationalize CE principles.
	The comparative analysis conducted in Article 4 further enhances the empirical contributions by uncovering distinct causal pathways for CE adoption among international and non-international micro-manufacturing firms using fsQCA. This methodological approach allows for a nuanced understanding of how different combinations of factors – such as environmental awareness, stakeholder collaboration, and market exposure – lead to successful CE adoption. The findings reveal that international firms leverage global networks to access resources and knowledge, while non-international firms rely more heavily on local collaborations. This differentiation challenges the one-size-fits-all approach often assumed in SME-focused research (Jabbour et al., 2020) and highlights the importance of context-specific strategies for fostering CE transitions.
	Finally, Article 5 synthesizes these insights into an empirically grounded holistic framework that integrates success factors across micro-, meso-, and macro-levels. By emphasizing dynamic interactions between internal capabilities, industry collaboration, and policy environments, this framework provides a comprehensive model for understanding successful CE transitions. The temporal dimension highlighted in this study – where factors such as R&D are critical during implementation but less so during sustaining phases – adds depth to existing literature by illustrating how priorities evolve over time. This finding addresses gaps noted by Kannan et al. (2022) regarding the need for longitudinal analyses of success factors in sustainability transitions.
	Collectively, these empirical contributions advance our understanding of SMEs’ transition to CE beyond theoretical propositions by providing concrete evidence of the complex interplay between various factors influencing CE adoption. The multi-method approach employed across these studies – ranging from qualitative case studies to quantitative analyses using fsQCA – enhances the robustness of these findings. For example, while qualitative insights from Article 1 illuminate region-specific barriers and enablers, quantitative data from Articles 3 and 4 offer generalizable patterns that inform broader strategies for supporting SMEs.
	Moreover, this research addresses critical gaps in existing literature by emphasizing systemic interdependencies and contextual variability. For instance, while much prior research has focused on technological innovation or policy influence in isolation (Kirchherr et al., 2018; Malik et al., 2022), this study demonstrates how these factors interact dynamically across levels to shape SMEs’ transition pathways. By situating SMEs within broader socio-technical systems while accounting for their unique constraints – such as limited resources and localized operations – this research provides actionable insights for both theory and practice.
	From a practical standpoint, the findings have significant implications for policymakers, industry stakeholders, and practitioners aiming to support SMEs’ transition to CE. 
	For SMEs, the thesis provides holistic insights and understanding for navigating the complexities of CE adoption. A key finding is the importance of fostering a strong CEO as a foundational element for successful transitions. This internal alignment enables SMEs to interpret stakeholder pressures – such as regulatory demands or customer expectations – not as threats but as opportunities for innovation and competitive differentiation. The emphasis on managerial commitment and environmental awareness underscores the critical role of leadership in embedding CE principles into organizational culture. Leaders who prioritize sustainability can drive resource allocation toward circular initiatives, cultivate employee engagement, and foster innovation in business models (Chen et al., 2022; Gallardo-Vázquez et al., 2024). Practical recommendations include investing in employee training programs to build technical expertise and integrating CE principles into operational processes, such as eco-design and reverse logistics (Kayikci et al., 2022). These strategies equip SMEs to overcome resource constraints while positioning themselves as leaders in sustainable innovation.
	The comparative analysis of international and non-international micro-firms offers additional practical insights for SMEs considering global expansion. The findings reveal that internationalization exposes firms to diverse regulatory environments and global sustainability trends, which can accelerate the development of advanced CE practices. However, it also introduces complexities such as heightened stakeholder pressures and internal barriers. For example, international firms often benefit from access to global knowledge networks and markets for circular products but must navigate more stringent regulatory requirements (Gallardo-Vázquez et al., 2024). Non-international firms, on the other hand, rely more heavily on local collaborations to overcome resource limitations. These insights enable SMEs to make informed decisions about their growth strategies by preparing for both the challenges and opportunities associated with international operations.
	A key contribution of this research is its focus on why certain industries are more amenable to CE practices. For example, sectors such as metals demonstrate higher levels of innovation due to factors like supply chain integration and regulatory incentives, whereas industries like chemicals or electronics face greater challenges due to fragmented supply chains or complex product designs. These insights suggest that targeted policy interventions should consider industry-specific dynamics. Policymakers could develop sector-specific CE roadmaps that align efforts across industries while providing tailored support mechanisms, such as subsidies for recycling infrastructure in manufacturing or incentives for industrial symbiosis in textiles. By addressing sectoral nuances, these interventions can enhance the scalability and effectiveness of CE adoption.
	For large companies, this research offers significant implications by demonstrating how lessons from SMEs’ agility and innovative approaches can inform their own CE strategies. Large firms often face bureaucratic inertia that slows down sustainability transitions; however, they can draw inspiration from SMEs’ ability to rapidly adapt to stakeholder pressures and implement circular innovations at smaller scales. Additionally, large companies can benefit from collaborating with SMEs within circular ecosystems by leveraging their flexibility and localized knowledge. Partnerships with SMEs can enable large firms to test pilot projects, co-develop circular products, or establish industrial symbiosis networks that reduce waste and optimize resource use across supply chains.
	For industry networks, this research underscores the pivotal role of collaboration in facilitating CE transitions. Industry associations and networks are identified as critical enablers that can act as knowledge hubs by disseminating best practices, fostering cross-sector partnerships, and pooling resources for shared infrastructure like recycling facilities or remanufacturing systems (Susanty et al., 2020; Centobelli et al., 2021). The findings emphasize the importance of developing sector-specific CE roadmaps that align efforts across industries while providing clear guidelines for SMEs. For instance, action plans tailored to specific sectors – such as manufacturing or textiles – can help firms identify opportunities for industrial symbiosis, where waste from one company becomes a resource for another (Hull et al., 2021). Industry networks can also facilitate local and regional circular ecosystems by connecting firms with complementary resource needs or waste outputs. These ecosystems create opportunities for SMEs to participate in closed-loop systems without requiring substantial individual investment in infrastructure.
	The research also highlights the value of cross-sector collaborations involving academia, non-profits, and government agencies. Such partnerships provide SMEs with access to specialized knowledge, funding opportunities, and new markets for circular products (Holzer et al., 2021). Additionally, digital platforms are identified as transformative tools that enable resource sharing and foster new business models within circular value chains (Neri et al., 2023). Industry networks can play a crucial role in scaling these innovations by creating digital ecosystems that connect waste generators with potential users or facilitate secondary material markets.
	For policymakers, this thesis offers evidence-based recommendations to design effective support mechanisms that address the unique challenges faced by SMEs. Financial incentives such as tax benefits, grants, subsidies, or green bonds are highlighted as critical tools for overcoming initial cost barriers associated with transitioning to CBMs (Austin & Rahman, 2022). However, financial support must be complemented by investments in infrastructure development – including recycling facilities, reverse logistics networks, and digital platforms – to create enabling conditions for CE adoption (Zhu et al., 2022). Policymakers are encouraged to adopt a MLP to understand the systemic nature of CE transitions. This approach highlights the need for coordinated policies that align micro-level firm initiatives with meso-level industry dynamics and macro-level regulatory frameworks (Trevisan et al., 2023).
	The findings emphasize policy coherence and long-term stability as critical factors in creating an enabling environment for CE adoption. Fragmented or inconsistent regulations can deter investment in circular practices by increasing uncertainty for businesses. Policymakers are therefore urged to align environmental policies with industrial and innovation strategies to send consistent signals to firms (Kirchherr et al., 2018). Public procurement policies that incorporate CE criteria into tenders can also create market demand for circular products while providing SMEs with incentives to innovate (Rodriguez-Espindola et al., 2022).
	Education and training policies are another area where policymakers can make a significant impact. Integrating CE principles into educational curricula at all levels – from vocational training programs to professional development initiatives – can build a workforce equipped to implement circular practices in SMEs (Maher et al., 2023). Additionally, intermediary organizations such as business support agencies or CE hubs can act as bridges between policymakers and SMEs by providing technical assistance, facilitating knowledge transfer, and supporting capacity-building initiatives (Hull et al., 2021).
	Finally, this research underscores the importance of fostering local circular ecosystems through policy interventions that encourage industrial symbiosis and regional collaboration. By supporting initiatives that connect firms within geographic clusters – such as shared recycling facilities or collaborative logistics systems – policymakers can reduce transaction costs while enhancing resource efficiency across value chains (Hull et al., 2021).
	Despite its contributions, this thesis has several limitations that should be acknowledged, providing opportunities for future research to address these gaps. First, the geographical focus on the Baltic Sea region, specifically Estonia and Sweden, while offering valuable comparative insights, limits the generalizability of the findings to regions with significantly different socio-economic, cultural, and policy contexts. For instance, the dynamics of CE adoption in developing countries or regions with weaker institutional frameworks, less developed infrastructure, or different cultural attitudes toward sustainability may differ significantly (Mazur-Wierzbicka, 2021). Future research could expand the geographical scope to include diverse regions such as emerging economies or global South contexts to capture a broader range of CE transition dynamics. This would provide a more comprehensive understanding of how factors like institutional voids or informal economies influence CE adoption.
	Second, while the exclusive focus on SMEs is intentional due to their critical economic role and unique resource constraints, it inherently excludes large enterprises and other organizational forms that face distinct challenges and opportunities in CE adoption. Furthermore, except for one study (Article 4), this thesis aggregates micro, small, and medium-sized enterprises into a single category. This aggregation potentially obscures important variations in CE adoption strategies, barriers, and opportunities across these sub-categories. For example, micro-enterprises may lack even basic resources to initiate CE practices, whereas medium-sized firms might have greater capacity for innovation but face more complex stakeholder pressures (Jabbour et al., 2020). Future studies should disaggregate SMEs into their respective categories to provide a more nuanced understanding of how firm size influences CE transitions. Additionally, comparative studies between SMEs and large enterprises could further illuminate how organizational scale impacts the ability to adopt circular practices.
	Third, the reliance on mixed methods introduces methodological limitations that warrant consideration. While the combination of qualitative and quantitative approaches provides a rich dataset for exploring CE adoption, the use of self-reported data from surveys and interviews may be subject to respondent bias. For example, participants may overstate their commitment to sustainability or underreport challenges due to social desirability bias (Podsakoff et al., 2003). Moreover, perceptions of CE practices may not always align with actual implementation. To address this limitation, future research could incorporate observational methods or longitudinal case studies to validate self-reported data and capture real-world practices more accurately. Additionally, the cross-sectional nature of some data collection methods limits the ability to fully understand the dynamic and evolving nature of CE transitions over time. Longitudinal studies would be particularly valuable in examining how SMEs adapt their strategies in response to changing market conditions, regulatory environments, or technological advancements.
	Forth, Paper 3 lies in the treatment of Circular Economy Orientation (CEO) as a mediator rather than a moderator. This discrepancy highlights an opportunity for future research to further refine and develop the CEO construct, exploring its dual potential as both a mediating and moderating factor in the relationship between stakeholder pressures and CE adoption. Additionally, the argument that stakeholder pressures lead to CEO implicitly assumes a temporal effect, as organizational-level change typically unfolds over time. However, the cross-sectional nature of the current study limits its ability to capture these dynamic processes. 
	Fifth, while this thesis integrates multiple theoretical perspectives – namely the MLP, stakeholder theory, and complexity theory – to provide a comprehensive analytical framework for understanding SMEs’ CE transitions, this approach introduces challenges related to theoretical coherence and parsimony. The complexity of integrating these frameworks may make it difficult to isolate specific effects of individual factors or delineate clear boundaries between theoretical constructs. For instance, distinguishing between meso-level industry dynamics in MLP and relational dimensions in stakeholder theory can be conceptually challenging (Geels & Schot, 2007; Kirchherr et al., 2018). Future research could refine these theoretical integrations by developing hybrid models that explicitly map interactions between systemic structures and stakeholder relationships while maintaining conceptual clarity.
	Sixth, although the study emphasizes success factors across micro-, meso-, and macro-levels using a holistic lens, it may not fully capture real-time interdependencies or emergent complexities inherent in CE transitions. The non-linear nature of CE processes means that feedback loops or cascading effects between levels may have been overlooked or oversimplified in this analysis (Cilliers, 1998). For example, small-scale innovations at the micro-level could trigger significant changes at meso- or macro-levels over time – a phenomenon that requires deeper exploration through adaptive systems modelling or simulation techniques (Manson, 2001). Future research could employ such methods to better understand these emergent dynamics and identify leverage points for accelerating systemic change.
	Seventh, the temporal scope of this research presents another limitation. Given the rapidly evolving nature of CE practices, policies, and technologies – such as advances in digital platforms for resource sharing or emerging regulatory frameworks – some findings may become less relevant over time (Zhu et al., 2022). The study’s insights are inherently tied to the specific period during which data was collected and may not fully account for future developments in sustainability transitions. Longitudinal research designs or scenario-based analyses could help address this limitation by exploring how SMEs’ CE strategies evolve under different future conditions.
	Lastly, while this thesis provides practical recommendations for SMEs and policymakers based on its findings, translating these insights into actionable strategies remains challenging due to the complexity of CE transitions and the diversity of SME contexts. One-size-fits-all solutions are unlikely to be effective given variations in firm size, industry sector, geographic location, and regulatory environments (Trevisan et al., 2023). For instance, while financial incentives like subsidies or tax breaks are universally recommended as enablers for overcoming cost barriers (Austin & Rahman, 2022), their design must account for regional differences in policy implementation capacity and SME access to funding mechanisms. Future research could focus on co-developing tailored interventions with SMEs through participatory action research approaches that consider their specific needs and constraints.
	Building on the limitations identified in this research, several promising directions for future inquiry emerge, offering opportunities to deepen and broaden the understanding of SMEs’ transition to CE practices. These directions address gaps in geographical scope, organizational focus, methodological approaches, theoretical integration, sector-specific insights, and technological applications.
	First, expanding the geographical scope of future research is crucial to enhance the applicability of findings across diverse socio-economic and cultural contexts. While this study focused on the Baltic Sea Region, particularly Estonia and Sweden, future research should investigate how CE success factors identified in developed economies might need to be adapted for SMEs in countries with less developed sustainability policies or different cultural attitudes towards environmental issues. For instance, systemic challenges such as inadequate institutional frameworks, limited access to technology, and informal economies prevalent in developing regions could significantly influence CE adoption strategies. Comparative studies across regions would provide valuable insights into how local contexts shape barriers, enablers, and outcomes of CE transitions.
	Second, future research could explore the role of Circular Economy Orientation as a mediating factor in greater depth. This study highlighted CEO’s ability to enhance organizational responsiveness to stakeholder pressures; however, longitudinal research is needed to understand how CEO develops over time and interacts with internal and external drivers. For example, how does CEO evolve as SMEs overcome initial barriers like financial constraints or knowledge gaps? Additionally, future studies could examine whether CEO moderates the relationship between stakeholder pressures and CE adoption differently across industries or organizational sizes.
	Third, future research could broaden the organizational focus to include larger enterprises, non-profit organizations, social enterprises, and public sector entities. Comparative analyses between SMEs and larger corporations could illuminate how organizational scale and resource availability impact CE adoption strategies. For example, large firms may have greater capacity for innovation but face bureaucratic inertia, whereas SMEs may excel in agility but struggle with resource constraints. Additionally, examining CE transitions in non-profit or public sector organizations could provide a holistic understanding of sustainability transitions across various organizational forms. Such studies would help identify cross-sectoral synergies and collaborative opportunities for advancing CE practices.
	Fourth, there is an opportunity to extend the focus beyond CE to investigate alternative sustainability frameworks such as regenerative business models. Unlike CE’s emphasis on closing material loops, regenerative models aim to create net-positive environmental and social impacts by restoring natural systems and enhancing biodiversity. Future research could examine how SMEs can integrate regenerative practices into their operations, such as adopting agroecological methods in agriculture or designing products that actively regenerate ecosystems. This shift would provide a broader perspective on sustainability transitions by addressing critiques of CE’s limitations in achieving full circularity. 
	Fifth, sector-specific studies are essential to uncover why certain industries are more amenable to CE practices than others. For instance, this research found that sectors like metals demonstrated higher levels of innovation compared to chemicals or electronics. Future work could analyse how industry-specific factors such as supply chain complexity, regulatory requirements, or market demand influence CE adoption pathways. In-depth case studies of successful implementations could identify best practices for overcoming barriers like entrenched linear business models or fragmented supply chains.
	Sixth, longitudinal studies tracking SMEs’ CE adoption over extended periods would address the limitations of cross-sectional data by capturing the dynamic nature of sustainability transitions. Such research could explore how policy interventions or industry collaborations influence SMEs’ ability to sustain circular practices over time. For example, tracking firms’ progress could reveal how the importance of R&D capabilities shifts during different phases of CE implementation or how firms adapt their strategies in response to evolving regulatory landscapes.
	Seventh, further refinement of theoretical frameworks is needed to capture the nuanced interactions between systemic structures (as analysed through MLP), stakeholder dynamics (Stakeholder Theory), and adaptive processes (Complexity Theory). Scholars could develop more precise constructs to measure these interactions while integrating complementary perspectives such as Institutional Theory or Resource-Based View. These additions would address gaps related to power dynamics and resource management in CE transitions while providing a more comprehensive understanding of multi-level influences.
	Eights, future research should explore the transformative role of emerging technologies – such as artificial intelligence, blockchain, and IoT – in facilitating SMEs’ transition to CE. These technologies have shown potential to enhance resource tracking, enable closed-loop supply chains, and support new circular business models like product-as-a-service. However, empirical studies are needed to investigate how SMEs can overcome barriers such as high implementation costs or limited technical expertise to adopt these technologies effectively. Research could also examine how digital platforms facilitate collaboration among stakeholders by creating ecosystems for resource sharing or secondary material markets.
	Lastly, exploring policy innovations that support SMEs’ transition to CE represents a critical avenue for future research. While this study highlights financial incentives and regulatory frameworks as key enablers, further work is needed to design policies that address SMEs’ unique challenges comprehensively. For instance, policies that integrate education and training programs with financial support mechanisms could simultaneously build capacity and reduce cost barriers for SMEs adopting circular practices. Additionally, comparative analyses of policy effectiveness across regions or sectors could identify best practices for fostering systemic change.
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	Abstract
	Navigating Complexity: Exploring the Dynamics of SMEs’ Transition towards Circular Economy
	The global economy faces critical challenges from environmental degradation, resource scarcity, and economic instability, necessitating a transition from the unsustainable linear “take-make-dispose” model to a Circular Economy (CE). CE represents a regenerative framework that decouples economic growth from resource consumption and environmental harm by emphasizing closed-loop systems, resource efficiency, and waste reduction. This doctoral research focuses on the multi-faceted transition of small and medium-sized enterprises (SMEs) to CE, addressing systemic challenges and opportunities across micro (organizational), meso (industry), and macro (policy) levels. SMEs are pivotal in this transition due to their economic significance and potential to drive sustainable practices. They exhibit both strengths and challenges in their transition to CE: their agility, innovation capacity, and close community ties enable rapid adoption of circular practices, yet they are constrained by financial limitations, knowledge gaps, cultural resistance, and fragmented supply chains.
	The study adopts a holistic perspective by combining the Multi-Level Perspective (MLP), stakeholder theory, and complexity theory to analyse the systemic, relational, and adaptive dimensions of SMEs’ CE adoption. Through an explanatory sequential design, the research integrates qualitative and quantitative methods across four phases: initial exploration, quantitative analysis, qualitative analysis, and integration. Empirical evidence from Estonia and Sweden highlights sector-specific barriers, adoption pathways, and success factors for CE transitions. 
	The research focuses on three interconnected areas critical to understanding the interconnected and complex transition of SMEs to CE. First, it examines the factors and actors influencing CE adoption, spanning organizational practices, industry networks, and broader policy and market frameworks. This analysis highlights how internal resource constraints, external regulatory pressures, and systemic enablers collectively shape SMEs’ ability to implement CE principles. Second, the study explores organizational dynamics and stakeholder interactions that influence CE pathways. It emphasizes the interplay between internal capabilities and employee engagement, and external pressures from customers, suppliers, and regulators. Collaborative networks emerge as pivotal in facilitating knowledge sharing and resource pooling, as well as CE orientation, enabling SMEs to overcome barriers to CE adoption. Finally, the research identifies essential components for sustaining CE practices over time, including financial incentives, technical expertise, managerial commitment, and supportive policy environments.
	By integrating theoretical perspectives, the thesis provides a holistic understanding of the systemic challenges and opportunities in SMEs’ CE adoption. It offers actionable insights for SMEs to enhance their CE orientation while guiding policymakers in designing targeted interventions that address barriers like funding shortages and technical deficiencies. The findings underscore the importance of collaborative approaches across micro-, meso-, and macro-levels to ensure long-term success in transitioning SMEs toward a more CE models.
	Lühikokkuvõte
	Kompleksuse juhtimine: VKEde ülemineku dünaamika ringmajandusele
	Globaalne majandus seisab silmitsi kriitiliste väljakutsetega, nagu keskkonna halvenemine, ressursside nappus ja majanduslik ebastabiilsus, mis nõuavad üleminekut jätkusuutmatult lineaarselt “võta-tooda-viska ära” mudelilt ringmajandusele (CE). CE kujutab endast taastuvat raamistikku, mis lahutab majanduskasvu ressursitarbimisest ja keskkonnakahjudest, rõhutades suletud ahelaga süsteeme, ressursside tõhusust ja jäätmete vähendamist. Käesolev doktoritöö keskendub väikeste ja keskmise suurusega ettevõtete (VKEde) mitmetahulisele üleminekule CE-le, käsitledes süsteemseid väljakutseid ja võimalusi mikro- (organisatsiooniline), meso- (tööstuslik) ja makro- (poliitiline) tasandil. VKEd on selles üleminekus võtmetähtsusega oma majandusliku olulisuse ja jätkusuutlike tavade edendamise potentsiaali tõttu. Nad näitavad nii tugevusi kui ka väljakutseid: nende paindlikkus, uuendusvõime ja tihedad sidemed kogukonnaga võimaldavad neil kiiresti rakendada ringmajanduse praktikaid, kuid neid piiravad rahalised kitsaskohad, teadmiste puudujäägid, kultuuriline vastupanu ja killustatud tarneahelad.
	Uuring võtab tervikliku lähenemisviisi, kombineerides mitmetasandilise perspektiivi (MLP), sidusrühmade teooria ja keerukuse teooria, et analüüsida VKEde CE-le ülemineku süsteemseid, suhtelisi ja kohanemisvõimelisi mõõtmeid. Selgitava järjestikuse disaini kaudu integreeritakse uurimuses kvalitatiivsed ja kvantitatiivsed meetodid neljas etapis: esialgne uurimine, kvantitatiivne analüüs, kvalitatiivne analüüs ja süntees. Eesti ja Rootsi empiirilised andmed toovad esile sektorispetsiifilised takistused, rakendusteed ja edutegurid CE-le üleminekul.
	Uuring keskendub kolmele omavahel seotud valdkonnale, mis on olulised VKEde keeruka ülemineku mõistmiseks CE-le. Esiteks uuritakse tegureid ja osalejaid, kes mõjutavad CE vastuvõtmist organisatsiooniliste praktikate, tööstusvõrgustike ning poliitika- ja tururaamistike tasandil. Teiseks analüüsitakse organisatsioonilist dünaamikat ja sidusrühmadevahelisi suhteid, mis kujundavad CE-le ülemineku teid. Koostöövõrgustikud osutuvad oluliseks teadmiste jagamise ja ressursside ühendamise hõlbustamisel ning CE suunitluse edendamisel. Lõpuks tuvastatakse olulised komponendid CE praktikate pikaajaliseks säilitamiseks, sealhulgas rahalised stiimulid, tehniline asjatundlikkus, juhtkonna pühendumus ja toetav poliitikakeskkond.
	Integreerides teoreetilisi perspektiive, pakub väitekiri terviklikku arusaama VKEde CE-le ülemineku süsteemsetest väljakutsetest ja võimalustest. See pakub praktilisi soovitusi VKEdele nende CE suunitluse tugevdamiseks ning juhiseid poliitikakujundajatele sihipäraste sekkumiste kavandamiseks. Tulemused rõhutavad koostöö tähtsust mikro-, meso- ja makrotasandil VKEde edukaks üleminekuks jätkusuutlikumale majandusmudelile.
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