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ABSTRACT

The circular economy (CE) is widely acknowledged as a highly promising and pow-
erful alternative to the linear economy, representing one of the most significant
advancements toward sustainability. Accelerating the transition to the CE requires
the adoption of new circular business models (CBMs) by small and medium-sized
enterprises (SMEs), given their central role in sustainable development and global
economic growth. Despite extensive research on the CE and CBMs reported in the lit-
erature over the past decade, there have been limited publications focusing on the
transition of SMEs to the CE through the adoption of CBMs. Specifically, there is a lack
of frameworks, models, and practical tools for assessing the CE readiness of SMEs
and supporting them in the adoption of CBMs. This paper presents an approach to
conceptualizing and subsequently operationalizing the circular readiness assessment
framework (CRAF), which provides a conceptual foundation for the development of a
tool to assist SMEs, aiming to adopt new CBMs, in evaluating their current readiness
to perform business processes and activities following CE principles. The framework
consists of five key dimensions: sustainable use of materials, efficient utilization of
capacity and resources, extended life cycle of machines and equipment, maximizing
product and material value, and leveraging customer relationships. These dimensions
represent the identified business process and activity areas essential for the effective
adoption of CBMs but are often underperforming. The framework was operationalized
by developing and testing the self-assessment tool through interviews with the most
knowledgeable members of 19 Finnish SMEs across various manufacturing industry
and service sectors. Subsequently, it was refined based on the findings, which comple-
ment previous research on challenges SMEs encounter in adopting CBMs. Although
the 19 SMEs were already taking significant steps toward implementing CE principles
in their processes, particularly in resource-efficient production development, many
firms still faced difficulties in identifying a suitable CBM and aligning their processes
with it. The findings also revealed that many SMEs, despite lacking in-depth expertise
and familiarity with CE principles and related terminology, have integrated these prin-
ciples into their processes and activities, indicating a strong motivation to renew their
businesses with CBMs.
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INTRODUCTION

In the contemporary business environment, businesses grapple with
unforeseen challenges, often exacerbated by rapid technological advance-
ments and shifting market dynamics. Moreover, the linear produc-
tion system imposes significant environmental burdens and economic
disadvantages, compelling firms to adopt more sustainable approaches
(Bocken et al., 2016; Merli et al., 2018). To navigate this complexity and
address the evolving needs of the market, businesses must reassess their strate-
gies and practices, particularly seeking those that align with sustainability
principles. In this context, a new approach to sustainability, namely the Cir-
cular Economy (CE), emerges as a promising, holistic, and solution-based
framework focused on tackling global challenges and offering environmental,
social, and economic benefits (Ellen McArthur Foundation, 2015).

The CE paradigm advocates for a shift from the linear take-make-dispose
approach to circular and closed-loop systems, aiming to minimize waste and
maximize resource efficiency (Hopkikinson et al., 2018; Ilic et al., 2018).
This transition cannot be fully realized without the active participation of
businesses of all sizes and sectors (Khan et al., 2022). Particularly, small
and medium-sized enterprises (SMEs), accounting for over 90% of enter-
prises and more than 50% of global employment (World Bank, n.d.), have a
significant role in this changeover.

To effectively transition to the CE, businesses must innovate and upgrade
their business models to incorporate CE principles (Pieroni et al., 2021).
They are expected to develop new types of business models—circular econ-
omy models, which are considered sustainable—by redefining their value
propositions and reorganizing their value chains to enhance production effec-
tiveness and cost efficiency (Rashid et al., 2013; Schulte, 2013). This pursuit
seeks advantages such as improved economic performance, reduced resource
utilization, and increased resilience (Camacho-Otero et al., 2018).

Despite the numerous advantages of circular business models (CBMs),
some businesses encounter challenges when adopting CE strategies in prac-
tice, leading to failures during the implementation process (de Angelis, 2021).
It has been noted that SMEs face particular difficulties in engaging with
the CE (Mura et al., 2020), as they often operate under significant stress
to survive and function with limited resources. Nevertheless, recent studies
have shown that SMEs in various countries are actively embracing CE ini-
tiatives (Scipioni and Niccolini, 2021), and they are increasingly recognizing
the urgent need to transition toward more sustainable business models such
as CBMs.

However, empirical studies regarding the engagement of SMEs with
CE are lacking. Hina et al. (2022) have emphasized the necessity
for further empirical research to investigate the drivers and barriers
influencing the implementation of CBMs. While this phenomenon has
been extensively studied in large companies, research on the pres-
ence of CE practices and their performance in SMEs is insufficient
(Canta et al., 2021; Dey et al., 2020; Sharma et al., 2020). Specifically, there
is a shortage of frameworks, models, and tools for assessing the readiness of
SME:s to transition to CE (e.g., Vinante et al., 2021) and supporting them in
adopting new CBMs.
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To address the aforementioned gaps, this paper presents the outcomes of
the two main objectives of this study: the first is to conceptualize the circu-
lar readiness assessment framework (CRAF) as a conceptual foundation for
a practical self-assessment tool designed to support SMEs in the adoption
of new CBMs by evaluating their current CE readiness and enhancing their
capabilities to perform business processes and activities with CE principles
and the second is to operationalize the CRAF by developing and testing the
self-assessment tool.

This paper is structured into the following sections: after this introduction,
a conceptualization of the CRAF is introduced based on theoretical analysis,
comprising two sub-sections. The result is well-established dimensions and
explicit structure of the CRAF suitable for SMEs operating across various
manufacturing industry and service sectors. The next section discusses the
findings derived from self-assessment tool tests during interviews with the
most knowledgeable members of 19 Finnish SMEs across various manufac-
turing industry and service sectors. The paper concludes with a summary of
key findings and some implications.

CONCEPTUALIZING CIRCULAR READINESS ASSESSMENT
FRAMEWORK

This section introduces the approach to conceptualizing the CRAF, which
comprises two major stages. The objectives of the first stage were twofold: (1)
to identify the main business process and activity areas essential for the effec-
tive adoption of CBMs by SMEs and (2) to introduce the rationale behind
the structure of CRAFE To ensure the effective and efficient performance of
identified activities, they should be monitored and controlled. Therefore,
the second stage focused on adopting the business process maturity model
(BPMM) to assess the performance of the identified business processes and
activities.

Readiness Assessment Supporting the Adoption of CBMs

This paper highlights the importance of business models in driving the long-
term success of the CE, as emphasized by Schulte (2013), who advocated
for a shift in perspective. Although the concept of CBMs emerged rela-
tively recently, initially mentioned in 2006 by Schwager and Moser (2006),
it gained traction with increased promotion of CE principles by influential
organizations such as the Ellen MacArthur Foundation and the World Eco-
nomic Forum (EME 2012; WEF, 2014). A growing interest in the field is
underscored by the emergence of prominent studies conducted by Bocken
et al. (2016, 2019), Geissdoerfer et al. (2017), Murray et al. (2017),
Diaz-Lopez et al. (2019), Pieroni et al. (2019), Rosa et al. (2019), and
several other researchers who have contributed to defining and classifying
CBMs. For instance, Geissdoerfer et al. (2018, pp. 713-714) defined CBMs
as “SBMs - which are business models that aim at solutions for sustain-
able development by creating additional monetary and non-monetary value
by the pro-active management of multiple stakeholders and incorporate a
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long-term perspective - that are specifically aiming at solutions for the Cir-
cular Economy through a circular value chain and stakeholder incentive
alignment.” In terms of CBM typology, one of the most recognized and fre-
quently used frameworks is the “ReSOLVE framework” developed by the
Ellen MacArthur Foundation (2015). This framework delineates six dis-
tinct approaches to circularity: regenerate, share, optimize, loop, virtualize,
and exchange. The typology in focus in this paper, proposed by Sitra and
Deloitte (2022, pp. 46—48), encompasses five CBMs: circular inputs, sharing
platforms, product as a service, product life cycle extension, and resource
recovery. By adopting these CBMs, firms can effectively transform inefficien-
cies within their value chains into new value propositions, with each model
offering unique business benefits, financial impacts, operational effects, and
varying degrees of implementation ease (Sitra and Deloitte, 2022). In other
words, these CBMs address inefficiencies and create value for firms (Sitra and
Deloitte, 2022, p. 46):

1) Circular inputs: Using recycled and bio-based materials and renewable
energy; designing sustainable, repairable, and recyclable products.

2) Sharing platforms: Facilitating increased utilization of goods and
resources via digital platforms, including leasing, co-use, and sharing.

3) Product as a service: Paying for a particular function or performance
rather than owning a product, with revenue from service or lease agree-
ments.

4) Product life cycle extension: Achieving product life extensions through
repair, maintenance, upgrading, resale, and remanufacturing.

5) Resource recovery: Recovering usable resources or energy from waste or
byproducts.

1. SUSTAINABLE USE OF MATERIALS

Reduction of material usage 1. Circular inputs
Reuse and recycling of materials

LEVEL 5

2. EFFICIENT UTILIZATION OF CAPACITY AND RESOURCES

Utilization of production capacity 2. Sharing platforms
Performance of machines and equipment and resource use

LEVEL 4

3. EXTENDED LIFE CYCLE OF MACHINES AND EQUIPMENT
3. Product as a service

LEVEL 3

Sustainable procurement and utilization
Maintenance, recycling, and reuse
4, MAXIMIZING PRODUCTION AND MATERIAL VALUE

Preserving and increasing value of products and materials
Developing value and supply chains

4. Product lifecycle extension

LEVEL 2

5. LEVERAGING CUSTOMER RELATIONSHIPS

Increasing revenue through customer-centricity 5. Resource recovery
Management of operational risks

LEVEL 1

Figure 1: Circular readiness assessment framework (CRAF).

As the objective is to create a practical tool to support SMEs in self-
assessment and enhance their process capabilities essential for the adoption
of new CBMs, addressing inefficiencies in the value chain is crucial as they
may hinder the effective adoption of CBMs. The following inefficiencies were
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utilized (Sitra and Deloitte, 2022, s. 9): (1) unsustainable use of materials:
materials are not recovered; (2) underused capacity: products and resources
are not being used efficiently; (3) short product lifetime: products are not
used to their full lifetime potential; (4) wasted end-of-life value: products and
materials are wasted, for example, in landfills or incineration; (5) not deriv-
ing the maximum out of customer relationships: for example, focusing on the
quantity of products means missing opportunities for services and additional
sales. These inefficiencies formed the basis for identifying five main areas
of business processes essential for the effective adoption of CBMs by SME:s.
Accordingly, they constitute the key dimensions of the CRAF (see Figure 1),
serving as the conceptual foundation for developing the self-assessment tool.

Maturity Model for Circular Readiness Assessment Framework

The effectiveness and efficiency of organizations in executing business pro-
cesses are often assessed through process maturity, which serves as a relative
measure of how thoroughly processes are defined, documented, standard-
ized, and optimized to ensure greater predictability and reliability of results.
This assessment has been widely facilitated by several maturity models. Thus,
the original capability maturity model (CMM)—created to address issues
within software development processes and evaluate the capabilities of soft-
ware organizations (Paulk et al., 1995)—consists of five stages through which
organizations progress to understand business process maturity from an
immature to a mature level, thereby laying the groundwork for subsequent
the most widely used process maturity models.

Table 1. BPMM - Maturity model for capability assessment (adapted from Gardiner

et al., 2008).
Maturity Levels Descriptions
Level 5: Innovative Performance is constantly evaluated and developed to

meet the requirements, standards and practices of CE
legislation and regulations.
Level 4: Predictable Performance is quantitatively controlled and predictable
to enable the firm to achieve explicit CE objectives.
Level 3: Standardized  Performance is standardized and based on best practices
aligning with the CE principles.

Level 2: Managed Performance is systematically lacking well-established
practices that promote CE principles.
Level 1: Initial Performance is inconsistent without any initiatives to

engage CE thinking and principles.

The extended version of CMM, namely capability maturity model integra-
tion (CMMI), was designed to assist organizations in systematically assessing
and improving their process capabilities across diverse industries (CMMI
Product Team, 2002). The business process maturity model (BPMM) offers
an alternative to CMM and CMMI for organizations aiming to evaluate the
maturity of their business process capabilities and is applicable across various
domains (Object Management Group [OMG], 2008).



116 Weck et al.

To assess the performance of the identified business processes and activ-
ities imperative for the effective adoption of CBMs by firms, the BPMM
was adopted. It consists of five maturity levels associated with capability
to perform business processes and activities as per CE principles. The pro-
posed maturity levels of BPMM and their corresponding descriptions are
introduced in Table 1 and integrated into the framework for the readiness
assessment of SMEs to adopt CBMs (see Figure 1).

OPERATIONALIZING CRAF

The CRAF was operationalized by developing and testing the self-assessment
tool through interviews with managers of 19 Finnish SMEs across various
industries and service sectors. The interviews were conducted between Octo-
ber and December 2023. The developed tool consists of 5 main business
process areas and 10 activity areas identified as essential for SMEs to effec-
tively adopt CBMs (refer to Table 2). The 30 specific activities, which were
determined and listed for assessment under the 10 activity areas, are not
included in Table 2.

In the analysis of the interview data, capabilities of SMEs to perform
business processes and activities as per CE principles and their development
needs for adopting CBMs were evaluated. Table 2 summarizes these find-
ings. The interviews also revealed that, despite lacking in-depth expertise and
familiarity with CE principles and terminology, many SMEs instinctively inte-
grate CE principles into their business processes and activities, indicating a
strong motivation for ongoing development. While all firms shared motiva-
tion toward transitioning their businesses to CE, they differed in terms of the
activities already undertaken and the extent to which CE was integrated into
their strategy and operations. Additionally, a significant variation in the way
firms evaluated their CE capabilities and performance was observed. Whereas
firms positioning themselves as CE pioneers in their field rated their maturity
level as high in most dimensions, some firms rated their maturity level as low
in key dimensions even though they were already operating according to CE
principles.

Table 2. Current process capabilities and development needs for the adoption of CBMs.

Current Process Capabilities Development Needs

1. Sustainable use of materials
Reduction of material usage

Many firms were already aware of the Some service firms found it
environmental impacts of various materials, difficult to assess materials use,
carefully considered the materials to be used reduce their use, and replace
already in the product design and tried to use them with sustainable and

raw materials efficiently. environmentally conscious

products and services.

(Continued)
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Table 2. Continued

Current Process Capabilities

Development Needs

Reuse and recycling of materials

Many manufacturing, waste management,
design and engineering, and handicraft firms
specialized in materials reuse and recycling.

2. Efficient utilization of capacity and
resources

Utilization of production capacity

Some manufacturing, design and engineering,
and handicraft firms have already optimized
their processes and production capacity
according to resource use.

Performance of machines and equipment and
resource usage

Several firms aimed to ensure the efficient
performance of machines and equipment
throughout their entire life cycle and followed
the resource efficiency of their operations.

3. Extended life cycle of machines and
equipment

Sustainable procurement and utilization
Many firms aimed to extend the life cycle of
their machines and equipment during
procurement (e.g., preferring to buy them
used) and utilization.

Maintenance, recycling, and reuse

Several firms carefully maintained their
machines and equipment and recycled them at
the end-of-life stage.

4. Maximizing production and materials value
Preserving and increasing value of products
and materials

Many manufacturing, waste management,
design and engineering, and handicraft firms
had circularity at the heart of their business
model.

Developing value and supply chains

Several firms have already started developing
sustainability across the entire value and
supply chain.

5. Leveraging customer relationships
Increasing revenue through customer
centricity

Many firms were already utilizing customer
preferences and feedback to improve their
products and services.

Some service firms found it
difficult to improve the reuse and
recycling of materials since that
was not central to their business
operations.

Some manufacturing and
handicraft firms were still
developing their ability to
optimize production processes.

Some manufacturing firms were
still developing their ability to
improve the utilization rate of
resources.

Some manufacturing firms were
still developing their ability to
extend the life cycle of their
machines and equipment.

Some manufacturing firms were
still developing their abilities to
extend the life cycle of their
machines and equipment.

Most of the firms had already
started looking for opportunities
for preserving and increasing
value through circularity.

Many firms were still developing
their capability to include
sustainability in the value and
supply chains.

Many firms were only starting to
develop their services offering to
increase revenue.

(Continued)
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Table 2. Continued

Current Process Capabilities Development Needs

Managing of operational risks

Some manufacturing, waste management, Many firms struggled to

design and engineering, and handicraft firms communicate their sustainability
were already branding themselves as actions to customers or to build
forerunners of CE to differentiate themselves long-term customer

from competitors. relationships.

CONCLUSION

Aligned with the main two objectives of the study, this paper presents an
approach to conceptualizing and then operationalizing the CRAE The main
dimensions of the CRAF, namely the main business process and activity areas,
were derived from inefficiencies in the value chain listed by Sitra and Deloitte
(2022), which may hinder the effective adoption of CBMs by SMEs. The
framework was conceptualized by utilizing these identified main business
process and activity areas in addition to using the BPMM for assessing the
capability maturity in performing these processes and activities according to
CE principles.

The study contributes to theory and practice in three primary ways: First,
the proposed CRAF provided a conceptual foundation for developing a prac-
tical self-assessment tool designed to assist SMEs in evaluating their current
readiness to perform business processes and activities as per CE principles.
Second, the developed tool provides firms with a comprehensive roadmap
to gain a deeper understanding of the complex process capabilities neces-
sary for adopting CBMs and to determine the current maturity level and
development needs of these capabilities. Third, the tool is also scalable for
use by various SMEs across different industry sectors and feasible for self-
assessment because of its robust and consistent structure, which supports the
straightforward transition to CE through more sustainable CBMs.

The interview findings regarding the current CE readiness of 19 SMEs
who participated in the study corroborate previous observations about the
improving maturity level of CE, especially in the Nordic countries (Nordic
Innovation, 2023). However, the transition to CE needs to be expedited to
reach the sustainability targets. The findings also highlighted that despite
lacking in-depth expertise and familiarity with CE principles and related
terminology, many SMEs have already integrated these principles well into
their processes and activities, taking important steps in adopting CBMs. For
instance, most firms were already improving the resource efficiency of their
production, but many of them still struggled to identify a suitable CBM and
align their processes with it, especially in creating enduring value across the
entire value chain, which appeared particularly challenging for SMEs. Impor-
tantly, SMEs shared a strong motivation to continue their efforts to renew
their businesses with CBMs.

In terms of practical implications and design of the developed self-
assessment tool, the interviews revealed two main limitations. The first is
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related to its scalability in the service sector, as some of the process and activ-
ity areas are more suitable for manufacturing firms and require features that
are tailored for service-providing firms. The second limitation concerns the
utility of all identified process and activity areas for each CBM separately.
The interviews provided clear evidence of the further development needs of
the tool, thereby offering avenues for future study.
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