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5.1 Introduction

Both private and public sector organisations play a key role in the global uptake of
the circular economy (CE). Businesses from many sectors are experimenting with
CE business models, and one reason for this growing interest is probably connected
to the concept’s promise of various financial benefits through innovation (Ellen
MacArthur Foundation, 2013). Beyond such financial returns, research has framed
a wider set of advantages of CE activities for companies based on three domains of
sustainable development, or the ‘triple bottom line’, namely planet, people, profit
or prosperity (PPP). These include lowering environmental impacts and realising
social improvements and the previously mentioned economic benefits, such as
cost savings and the development of new markets (Laubscher and Marinelli, 2014;
Korhonen et al., 2018). According to this frame, the potential of CE strategies lies
in reducing negative sustainability impacts without jeopardising growth and pros-
perity (Ferasso et al., 2020).

However, the actual sustainability implications of the CE have mostly been
assumed rather than carefully assessed (Blum et al., 2020; Harris et al., 2021).
Indeed, it is crucial to assess to what extent CE strategies actually contribute to
solving global crises, such as climate change, biodiversity loss and economic in-
equality, while also taking into account potential effects at the regional and local
level, such as acidification, eutrophication, ecosystem toxicity and local employ-
ment. Likewise, it is essential to improve the understanding of how to assess the
potential impacts of the CE. However, doing so is at present beyond the scope of
the current impact measurement and reporting methodologies.

To evidence this promised reduction in sustainability impacts, research points to
an increasing need for CE indicators and other assessment methods for business. Such
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approaches can help organisations to evaluate their progress in the implementation
of CE practices and the actual realisation of the expected environmental, social and
economic benefits (Kristensen and Mosgaard, 2020). Getting data on such impacts
is quite crucial, since for many CE strategies it is unclear whether, or to what extent,
they actually lead to more sustainable outcomes across all the dimensions and as-
pects of sustainability (Kravchenko et al., 2019). Well-intended CE strategies might
actually lead to increased impacts and/or burden shifting (Lonca et al., 2018; Corona
et al., 2019; Walzberg et al., 2021). This chapter responds to this important gap in
understanding by analysing the needs and challenges for private and public sector
organisations seeking to assess the circularity and sustainability of their activities.

A key requirement for companies to engage with assessing their sustainability im-
pacts is the availability of the right methods and tools for the purpose. Indeed, as re-
gards the metrics for CE assessment, there are multiple approaches and indicators to
choose from, with a large number of review articles inventorying such CE assessment
approaches for businesses (e.g. Corona et al., 2019; Kristensen and Mosgaard, 2020).
Many of the existing assessment approaches are inventoried and categorised, mainly
focusing on their connection to different sustainability dimensions and specific CE
strategies. Research has found frequent inclusion of the environmental and economic
domains, with less attention being given to social aspects (Oliveira et al., 2021).

Overall, existing assessment approaches are extremely diverse. This might be
caused by the complex nature — and limited understanding — of the relationship be-
tween the CE and sustainability (Geissdoerfer et al., 2017; Schroeder et al., 2019.
There seems to be a lack of consensus on whether the CE and sustainability assess-
ment are different or the same and whether one forms part of the other (Vinante
et al., 2021; Walzberg et al., 2021). Hence, the need to bring order to the vast mul-
titude of approaches and indicators available and to delve deeper into the relation-
ships between circularity and sustainability and the related assessment processes,
which were identified as objectives of this research.

Notably, companies and other organisations do not exist in isolation but are part
of networks (sometimes formally constituted, others less so). CE practices mostly
take place within a network of companies (Batista et al., 2018), thus going beyond
single firms. While both private sector and academic literature is emerging on how
to assess the circularity of a company (Elia et al., 2017; World Business Council for
Sustainable Development, 2018; Vinante et al., 2021) and its impact on sustainabil-
ity (Kravchenko et al., 2019; Kristensen and Mosgaard, 2020), limited literature
has looked at the inter-firm level. Hence, the objective to create an overview of
sustainability assessment approaches in circular inter-firm networks and to identify
criteria of sound sustainability assessment in a CE context, while exploring their
application in academia and practice. Additionally, the research sought to analyse
the potential synergies between, as well as complementary features of, the CE and
sustainability assessment approaches applicable to geographical contexts.

A further area considered by the research was the need to develop com-
munications for CE practices. CE assessment metrics, in fact, could be used to
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transparently and reliably communicate to various stakeholders through sustain-
ability reporting the circularity and sustainability progress in companies (Ditlev-
Simonsen and Midttun, 2010; Lock and Seele, 2016; EC, 2021). If, in general, the
range of reporting approaches available is quite wide (Thijssens et al., 2016), there
is an extensive discussion on their ability to contribute to transparent and quality
non-financial disclosures (Melloni et al., 2017; Cortesi and Vena, 2019; de Villiers
and Sharma, 2020). More specifically, a lack of clarity and a need for further in-
vestigation emerged on how circularity should be communicated in sustainability
reports and on what the benefits and challenges related to CE reporting are, also
in light of the evolving relevant regulation. Therefore, there is a growing need for
guiding principles for the inclusion of CE-related information in sustainability re-
ports. From this arose the objective of examining the frameworks suggested in the
literature and the existing approaches in order to guide companies in CE sustain-
ability reporting.

Both private and public sector organisations are considered key actors in the
transition towards a CE (Kirchherr et al., 2017; Parchomenko et al., 2019). Public
sector organisations are defined by the Organisation for Economic Co-operation
and Development (OECD, 2019) as any organisation under government control that
develops public goods or services. Their political nature distinguishes them from
the market-driven private sector (Domingues et al., 2017). Public sector organisa-
tions are often characterised as bureaucracies with non-competitive (impersonal)
hierarchies, rule-based management, functional speciality, division of labour and
focused missions (Weber, 2008). Authors highlight that the different characteristics
between private and public sector organisations need to be acknowledged in the
development, implementation and execution of CE assessment approaches (e.g.
Kristensen and Mosgaard, 2020).

The public sector contributes significantly to the socio-economic system, for
example as a regulator and policymaker, a role model or a significant consumer and
purchasing power. Many governments have developed and implemented CE strate-
gies and activities already (Klein et al., 2020). These activities can serve as a role
model to other public sector organisations, non-governmental organisations, the
private sector, as well as citizens (Domingues et al., 2017). Public sector organisa-
tions can impact sustainability, especially in areas such as procurement, internal
operations (e.g. material consumption) and their ownership of many buildings,
among others (Brammer and Walker, 2011). From an economic viewpoint, in the
European Union (EU), for example, public sector expenditure accounts for 51.5%
of gross domestic product (Eurostat, 2021).

To further exploit the potential of the CE in the public sector, it is appropriate
for public organisations to implement a CE assessment in their processes (Klein
et al., 2020). Numerous public sector organisations have declared their support
for CE performance evaluation; nevertheless, its implementation does not appear
to be widespread (Ghisellini et al., 2016). Therefore, a further objective of this
project was to analyse which factors hinder the implementation of CE assessments
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FIGURE 5.1 Different analysis levels of CE assessment applied in this chapter

in public sector organisations and to identify how to overcome these challenges,
as well as to provide public organisations with a conceptual framework for assess-
ing and reporting CE performance. Starting from the above-mentioned gaps and
objectives, Cresting’s research investigated the topic of assessing the sustainability
of the CE by understanding the main related methodological issues for both the pri-
vate and public sectors. The results of the project work packages contain lessons on
the tools, methods and indicators useful for measuring both the extent and effects
of a CE towards sustainability, at different sectoral contexts and scales. Throughout
the research, a dual perspective including theoretical contributions and end-user
point of views (i.e. companies, practitioners and public sector organisations) was
considered.

The levels of analysis are summarised in Figure 5.1, in order of their appear-
ance in the chapter: the firm level, the circular inter-firm networks (CIFN) level,
the reporting and disclosure level and the level of public sector organisations. The
dotted line indicates the boundaries of the private sector. The direction of report-
ing and disclosure takes place from the private sector to society and public sec-
tor organisations, while firms also communicate CE metrics between themselves.
Measurement-related interactions between public sector organisations are summa-
rised as procurement and policy interactions: this is explained in more detail later
in the chapter.

The next section starts by highlighting the main aims for businesses to assess
circularity; then, the outcomes of a systematic analysis of key experiences of sus-
tainability assessment for the CE are presented and briefly discussed, identifying
the implemented methods and tools for different industry sectors, company dimen-
sions, sustainability perspectives (environmental, economic, social), and key waste
streams. In section 5.3 the urgent topic of strengthening inter-firm connections by
applying both CE and sustainability assessment is presented. Section 5.4 is centred
around the findings related to the use of assessment approaches for facilitating
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the inclusion of relevant data within sustainability disclosures and external com-
munication. In section 5.5, while summarising the results of the analysis of CE
performance assessment in public organisations and the development of a specific
framework, connection to the previous business-centred parts is made. The chapter
continues with an overview of key learnings on the use of CE assessment within
both the private and public sectors (section 5.6) as well as listing opportunities
for future research (section 5.7). Finally, the chapter ends with some concluding
remarks.

5.2 CE assessment goals and approaches for businesses

CE assessment benefits for businesses can generally be grouped into two catego-
ries: (1) internal improvements and insights and (2) external communication and
collaboration (Roos Lindgreen et al., 2022). The first category includes e.g. im-
proving and optimising internal CE strategies, providing insights into broader sus-
tainability performance, enabling a learning process and cultural change among the
employees of the company, contributing to the development of a company strategy
and vision, and allowing for comparability and identifying market opportunities.
In the second category, external benefits are diverse as well, and include the use
of the assessment results in marketing and improving the reputation of a company,
communication and reporting to stakeholders and clients, providing evidence of
CE activities to increase overall transparency, and identifying opportunities for
collaboration.

5.2.1 Navigating the diversity of CE metrics

To create some structure to the large number of available assessment approaches,
four general categories relevant to businesses were identified (Table 5.1). The first
comprises life cycle-based methods. These enable quantifying impacts across all
phases of a product’s or system’s life cycle, from the extraction of raw materials
to its disposal (Finkbeiner et al., 2010). This group also includes material flow
analysis (MFA)-based methods, which establish an overview of resource and
energy flows across the life cycle of a system, and footprint tools, such as the
carbon footprint and the water footprint, which can be considered a sort of sim-
plified Life Cycle Assessment (LCA) (Brunner and Rechberger, 2016; WBCSD
and WRI, 2004). The second category comprises several available sustainability
reporting frameworks, such as Global Reporting Initiative (GRI) standards. These
reporting frameworks aim to create a common language and format for organisa-
tions to report on their sustainability impacts (Global Reporting Initiative, 2018).
Next up is the group of single indicators: these are quantitative and qualitative
indicators that present circularity as single thematic or sectoral CE key vari-
ables which are mainly oriented around metrics such as recycling rates or virgin
or secondary resource use (Kristensen and Mosgaard, 2020). Finally, there is a
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TABLE 5.1 Categories of the assessment approaches reviewed

based on a life cycle approach

Category | Assessment approach References
Life cycle- | Carbon footprint WBCSD and WRI, 2004
lt?:(ifpdr/int Ecological footprint Wackernagel and Beyers, 2019
Product environmental footprint EC, 2013
Environmental life cycle assessment 1SO, 2006a, 2006b
Life cycle costing Hunkeler et al., 2008
Material flow analysis Brunner and Rechberger, 2016
Social life cycle assessment UNEP, 2020
Water footprint Hoekstra et al., 2011
Reporting | Environmental accounting Bebbington et al., 2021
framework GRI standards GRI, 2016
Single Material Circularity Indicator (by Ellen | Ellen MacArthur Foundation
indicators | MacArthur Foundation) and Granta, 2015
Material durability Figge et al., 2018
Recycled content Kristensen and Mosgaard, 2020
Recycling rate Kristensen and Mosgaard, 2020
Time for disassembly Vanegas et al., 2018
Volume of non-renewable resources not | Kristensen and Mosgaard, 2020
extracted
Volume of virgin material production Kristensen and Mosgaard, 2020
prevented
Volume of waste diverted from landfill | Kristensen and Mosgaard, 2020
Tailor- Tailor-made circularity indicators based | N/A
made on a life cycle approach
indicators Tailor-made circularity indicators based | N/A
on direct impact
Tailor-made sustainability indicators N/A
based on direct impact
Tailor-made sustainability indicators N/A

Source: Based on Roos Lindgreen et al. (2022)
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category of tailor-made indicators, which could be based on a life cycle approach
or direct (i.e. scope 1) impact, which makes it possible to tailor the CE or sus-
tainability assessment more closely to a company’s specific context (Kravchenko
et al., 2020).

5.2.2 Sustainability assessments as guide to circularity for business

As a result of the large number and diversity of assessment approaches, businesses
might struggle to select the one(s) most relevant to their context. In addition, many
of the CE assessment approaches found in the (grey) literature are usually solely
based on resource use metrics, making them unsuitable to assess the full sustain-
ability performance of circular systems (Corona et al., 2019; Walker et al., 2021).
For both reasons, several authors propose to concentrate on using existing sustain-
ability assessment approaches to assess the impact of CE strategies. For instance,
Kristensen and Mosgaard (2020) acknowledge that LCA and other methodologies,
such as MFA, Life Cycle Costing (LCC), and Corporate Social Responsibility
(CSR), are likely to be applicable to CE. Work by Corona et al. (2019) finds LCA to
be the most used framework to assess circular strategies and highlights the impor-
tance of avoiding burden shifting from reduced material consumption to increased
environmental, economic or social impacts. Overall, LCA can be described as a
suitable and effective method to measure the environmental impacts of CE strate-
gies for businesses (Roos Lindgreen et al., 2021). It provides decision-makers with
a tool to prioritise actions towards developing low-impact strategies. For the other
dimensions of sustainable development, related existing methods such as LCC and
Social Life Cycle Assessment (S-LCA) could provide an appropriate pointer for as-
sessing CE activities (Niero and Rivera, 2018; Moraga et al., 2019; Kristensen and
Mosgaard, 2020). Global standardisation organisations such as ISO and the British
Standard Institute (BSI) also promote their use in CE assessment (BSI, 2017; ISO/
TC 323, 2020).

A complication of existing life cycle-based methods is that generally they are
considered to be challenging to use, due to their time-intensive nature, complex-
ity and cost. There certainly exists tension between the accuracy and complete-
ness of assessment and its feasibility for companies. Does the complex nature of
more ‘complete’ methods warrant the use of relatively simple, resource efficiency-
centred CE metrics? Such metrics might be less financially demanding, while also
requiring fewer input data. However, the results that follow from such approaches
could potentially lead to the implementation of strategies that do not deliver the
sustainability impacts promised by CE.

While it is acknowledged that resource efficiency-based metrics could be of use
in specific decision-making situations, for CE to be a valuable concept, current eco-
logical and social crises demand that its outcomes should be sustainable (Walker
et al., 2021). For this reason, the value of assessing impacts of CE strategies before
their introduction becomes evident (Roos Lindgreen et al., 2022). The challenging
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nature of the approaches remains, but businesses are rapidly developing knowledge
about the use of such tools. In addition, research focuses on the accessibility of life
cycle-based methods and tools, not only through their simplification, but primar-
ily through investigating experiences of businesses with such tools by means of a
shared learning process between academia and the private sector (Das et al., 2021).

These lessons as summarised above have been integrated in the design of the
new Strategic Circular Economy Impact Assessment (SCEIA) framework, which
provides guidance for companies to assess the sustainability impacts of their CE
strategies. The framework has five objectives: (1) to enable holistic (multidimen-
sional) assessment; (2) to prevent burden shifting to other parts of the supply chain
or product life cycle (life cycle perspective); (3) to provide flexibility in terms of
scale and sustainability maturity; (4) to build on existing assessment tools; and
(5) to assist in strategic decision-making processes. A more detailed description of
the framework is provided in Chapter 4 in this volume.

While much literature on the design of CE assessment approaches exists, less
is known about the topic of the assessment process and the aforementioned topic
of shared learning. This includes conducting research into company needs and
capabilities for assessment, which could then provide the blueprint to design as-
sessment approaches that match business realities. Relevant questions are, for ex-
ample, whether and how CE assessment implies the involvement of a wider set of
stakeholders in setting measurement targets through e.g. materiality assessment,
how the assessment results could be used for strategic decision-making, or, more
generally, how much time and resources it is recommended should be allocated to
assessment activities in different sectors. Answers to these questions are expected
to be able to increase the level of uptake of CE assessment approaches, providing
increased evidence to the CE transition.

After establishing such ‘process level insights’, a next step would be to learn
more from businesses that have just begun their ‘assessment journey’: how can
they be stimulated to better understand the impact of their operations, without the
risk of overcomplication following the large number of indicators and tools avail-
able? Businesses are not always sure where to start with CE assessment, and by
focusing on assessment as a trajectory, or a process, starting small and slowly ex-
panding, companies could be tempted to assess their impacts, convincing them that
not dozens — if not more — environmental, social and economic indicators should
be used in the decision-making process at once. A formalised description of such
an ‘assessment trajectory’ could provide such companies and organisations more
generally with concrete assistance.

5.3 CE practices and inter-firm networks

When dealing with inter-firm networks and the CE, a semantic issue should be
first addressed: what actually constitutes the inter-firm or so-called meso level?
While some scholars (Ghisellini et al., 2016; Kirchherr et al., 2017; Panchal et al.,
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2021) have a more limited perspective at the meso level, claiming that it includes
only cases of industrial symbiosis or eco-industrial parks, other scholars (Masi
et al., 2017; Chertow, 2000; Oliveira et al., 2021) have a wider understanding of
the term. In their view, it also includes supply chains throughout product life cy-
cles, which can be both closed and open looped (Farooque et al., 2019). The latter
conceptualisation is the one used throughout this chapter, and, to avoid confusion,
the term inter-firm will be used. The different actors collaborating on CE practices
can be seen as acting in CIFNs, rather than linear supply chains. Indeed, the sup-
ply chain management literature advocates for a network perspective of supply
chains, providing a superior understanding of the dynamics within them (Carter
et al., 2015). A feature that distinguishes the CIFN from a traditional supply chain
network is that the former goes beyond the consumer and includes actors through-
out the whole life cycle of a product.

5.3.1 Assessing sustainability in inter-firm networks

The question arises how sustainability can be assessed in such CIFNs. Rather than
conceptualising new assessment approaches, Walker et al. (2021) show in their lit-
erature review that the open and closed loops in supply chains, which CE practices
entail, are found in both the fields of industrial ecology and circular supply chain
management. After identifying the sustainability assessment approaches that have
passed academic rigour, the insights into the actual assessment practices of compa-
nies active with CE practices in Italy and the Netherlands were collected through
43 interviews. While the academic assessment approaches were both quantitative
and qualitative, most of the approaches applied in practice were qualitative. One
exception to this are the life cycle thinking (LCT) methodologies, such as LCA
and carbon footprint, which were found to be frequently employed despite their
quantitative nature. The companies using them were mostly larger companies and
smaller specialised firms, thus explaining the availability of technical know-how
(Roos Lindgreen et al., 2022). Additionally, and instead of relying on quantitative
assessment approaches, practitioners underscored the importance of relationships
when initiating CE practices and assessing them. The relevance of supplier selec-
tion criteria and audits to manage performance was stressed, in connection with
the frequent exchange of best practices and mutual trust. The latter was seen as
an essential starting point both for initiating CE practices and for evaluating them
jointly. It was also found that the connection between collaboration and assess-
ment was reciprocal (meaning that more collaboration facilitated the assessment
process), as was described by Alghababsheh and Gallear (2020).

To evaluate whether the approaches applied in practice and proposed by academia
are suitable for sustainability assessment in CIFNS, it was essential to set some cri-
teria for sound sustainability assessment. Therefore, the four criteria presented by
Muiioz-Torres et al. (2018) were adapted by Walker et al. (2022), namely (1) bal-
ance of the different sustainability dimensions aligned with the United Nations
Sustainable Development Goals (SDGs); (2) consideration of the intergenerational
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nature of sustainability; (3) stakeholder involvement; and (4) LCT. Regarding the
first criterion, it was found that the LCT methodologies adopted most frequently
addressed the environmental dimension, rather than balancing the sustainability
dimensions. Regarding the limited inclusion of the social dimension, Walker et al.
(2021) underscored in their paper that the social assessment approaches are di-
verse, inherently context-dependent and mandate stakeholder inclusion (Kiithnen
and Hahn, 2018). The most prominent LCT-based social assessment methodology
in academia, the S-LCA (Finkbeiner et al., 2010), is less commonly applied in both
the literature and in practice, compared to environmental LCA and LCC, for exam-
ple. Of the 43 companies that were interviewed, less than half conducted some type
of social assessment; the main barriers were a lack of expertise and missing stand-
ards. Although the S-LCA, for example, is partially standardised, it was not seen as
implementable because of limited data availability and low perceived importance
of CE practices’ social impacts regarding CSR or risk management strategy, two
areas generally informed by social assessment (Rosenbaum et al., 2015; Kiithnen
and Hahn, 2019). In contrast, those social assessment approaches applied were
mostly qualitative and were evaluated through discussion with partners.

The second criterion of addressing the intergenerational nature of sustainability
was the least fulfilled both in the literature and among the interviewed companies.
It also emerged that the third criterion, stakeholder engagement, was already a best
practice for most of the interviewed companies, while in the literature on LCT
methodologies this was documented only sporadically. For companies aiming to
conduct more quantitative assessments, it was proposed to work with a set of so-
cial indicators based on a normative consensus like the SDGs, which is then com-
plemented with more context-based and strategic indicators legitimised through
stakeholder inclusion (Gasparatos and Scolobig, 2012; Kiihnen and Hahn, 2018).
At this point it is essential to underline that the balance between having a normative
core for the assessment, legitimised through global consensus, and using context-
specific indicators, determined with stakeholders, will persist and is essential to
yield meaningful results (Kiihnen and Hahn, 2018). While this holds for sustain-
ability assessment in general, it is especially relevant for the social dimension, due
to the high context-related variation of values and norms. Indeed, this creates a
certain trade-off between standardisation and contextualisation (Roos Lindgreen
et al., 2022), which requires discernment on the part of assessment practitioners,
rather than a one-approach-fits-all solution.

Finally, the LCT criterion was also broadly applied in practice by the interviewed
companies, although sometimes practitioners did not involve actors throughout the
whole life cycle but only in the next tiers of the supply chain.

5.3.2 Socio-material lens for assessment contextualisation

While LCT-based methods have evolved to become the most adopted approaches
in the context of CIFNS, it is essential to understand that they need to be embed-
ded into companies, inter-firm networks (e.g. through life cycle management; see
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Zinck et al., 2018) and their local contexts. One of the options is to use the episte-
mological lens of Actor Network Theory (ANT) to model end-of-life scenarios of
a LCA and to contextualise its results. In this way, the assessment is viewed in its
role as a calculative device and can be seen as performative, i.e. a tool to advocate
for the implementation of one CE solution over the other, for example (Niero et al.,
2021). Conducting more LCT-based assessments supported by sociological analy-
ses is essential in a sustainable development context, because the results can direct
companies towards potential levers of action (Baumann and Lindkvist, 2022). Be-
sides the need to embed the LCA into a certain context, it is essential to understand
the limitations of this calculative device, given it can only provide a partial (limited
set of impact categories) and unidimensional (focusing on environment) picture of
a system’s sustainability (Gasparatos and Scolobig, 2012; Niero et al., 2021). In
addition, LCAs are being used and interpreted by other actors such as the compa-
nies commissioning the LCAs for decision-making and external communication
(Pryshlakivsky and Searcy, 2021) and should thus not be viewed as a neutral meth-
odology. In a similar vein, it is an assessment approach that mirrors the worldview
of LCA practitioners through their modelling choices (Gasparatos, 2010). While
a certain degree of subjectivity is unavoidable, and according to Freidberg (2018)
even desirable, LCA practitioners should be transparent about these values. This
is especially relevant given the status that LCA has acquired as a best practice as-
sessment methodology in the CE context, which is bound to increase its application
substantially (ISO, 2020; Roos Lindgreen, 2022).

5.4 CE assessment within sustainability disclosure
and external communication

As already mentioned, multiple assessment approaches for the CE have been pro-
posed and reviewed both by academics (e.g. Saidani et al., 2019; Kristensen and
Mosgaard, 2020), as well as by private initiatives (e.g. Ellen MacArthur Founda-
tion, 2020; WBCSD, 2022). However, these approaches are generally designed to
produce results/data for internal use, offering companies the opportunity to utilise
assessment results for internal improvement and CE strategy optimisation. As re-
gards external communication, given the scarcity of indications in the literature
on CE data to be disclosed externally, as well as on the connections between CE
assessment and corporate sustainability reporting, companies have to decide inde-
pendently how and what to report in terms of circularity (Opferkuch et al., 2021,
2022). This, as Pauliuk (2018) suggests, could lead to companies reporting in-
dicators for CE which best suit their narrative and thus open themselves up to
claims of greenwashing. However, the recently accepted draft European Sustain-
ability Reporting Standards, specifically the standard Resource Use and Circular
Economy, will now guide companies to disclosing comparable CE data within their
mandatory corporate sustainability reports (EFRAG, 2022). To comply with these
reporting requirements, CE assessments will provide companies with sufficient and
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relevant CE data to increase the transparency of their business activities and reduce
potential claims of greenwashing (Opferkuch et al., 2022). Additionally, the use
of CE assessment results can assist companies with the identification of relevant
CE-specific risks and opportunities, as is required by their investors and external
stakeholders. Overall, CE assessments can gather data relevant for inclusion within
corporate disclosures; thus, the assessments themselves can help to facilitate and
improve existing corporate sustainability reporting processes.

5.4.1 The need for businesses to report their progress towards circularity

There are numerous reasons why companies should include CE content (including
the results of any CE assessments) within their corporate sustainability reports.
At a European level, the context of CE disclosure is rapidly moving from volun-
tary to mandatory disclosure. Following the publication of the EU’s Green Deal
(EC, 2020), which cemented the CE as a priority approach to address a number
of environmental issues, the CE has been included as a key environmental objec-
tive within relevant sustainable finance regulations, namely the Corporate Sustain-
ability Reporting Directive (CSRD) (EC, 2021) and the EU Taxonomy Regulation
(EC, 2020). What this means is that in the coming years there will be an increasing
demand for (1) CE data within corporate sustainability reports and (2) the number
of investments made to companies engaging with and reporting CE data. Compa-
nies that are already voluntarily conducting CE assessments and communicating
this type of data will be at a clear advantage compared to those that will only do
so when it becomes mandatory. In addition to this evolving climate of CE disclo-
sure, early evidence suggests that companies are experiencing a number of benefits
when externally communicating their CE activities (Opferkuch et al., 2023).
Using semi-structured interviews, a sample of 43 companies engaged with the
CE and operating in either Italy or the Netherlands were asked what benefits they
experienced when they externally communicated their CE activities. Generally,
companies had recorded a number of benefits. First, the CE is a powerful story-
telling tool. Companies explained that framing the descriptions of their business
activities using a life cycle approach enabled them to develop informative narra-
tives which explain the life cycle of the materials being used and the products they
produce. This in turn, helps consumers to understand exactly how the company’s
products are being made and what the company’s values are. Second, companies
described the CE as an important tool to promote sustainability education. A ma-
jor challenge for companies intending to externally communicate CE data was a
perceived low market awareness and consumer acceptance of ‘circular products’
(Opferkuch et al., 2023). These results show the difficulties companies have in
selecting what CE content (both qualitative and quantitative) to externally com-
municate when their audience does not understand the advantages of CE strate-
gies compared with existing linear strategies. Third, by externally communicating
CE activities and the results of CE assessments, companies felt that they were
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improving their own reputations and enabling eligibility for CE-specific financial
incentives. Following on from the publication of the EU Taxonomy (EC, 2020) a
number of financial institutions and governmental organisations have developed
a variety of financial instruments related to the CE, e.g. private and public equity
funds, venture capital, as well as CE-specific adaptations to current bank lending,
insurance and project financing procedures (Ellen MacArthur Foundation, 2020).
Therefore, companies that are conducting CE assessments and disclosing the re-
sults can potentially receive necessary investments in order to continue and ad-
vance their CE implementation.

5.4.2 Disclosing CE assessments in the private sector

Looking forward, there are several factors that companies should keep in mind
when selecting data from their CE assessments to be included within their corpo-
rate sustainability reports. Early evidence of a CE within corporate sustainability
reports indicates that companies most often qualitatively describe their CE activi-
ties with an implicit connection to sustainability aspects and often unquantified
indicators (Stewart and Niero, 2018; Opferkuch et al., 2022). Therefore, as pro-
posed in Opferkuch et al. (2023), companies must find a balance between qualita-
tive and quantitative CE data, tangible and intangible CE content, and short- and
long-term CE visions. Through a content analysis of the sustainability reports of
94 sustainably ranked European companies, numerous shortcomings of current CE
disclosure practices were identified (Opferkuch et al., 2022). Most often, compa-
nies were found to be reporting targets for the implementation of a CE that address
higher-ranking CE strategies (as presented in Potting et al., 2017) such as targets
which aim to eliminate and/or replace non-renewable resources within packaging.
However, companies were rarely found to also report appropriate indicators which
measure their progress towards achieving these targets. Most frequently, compa-
nies are reporting CE indicators which measure references to the linear economy,
e.g. indicators showing the volume of waste being sent to landfill. Therefore, it
is recommended that companies utilise the 10R-hierarchy, originally proposed by
Potting et al. (2017) to develop targets and indicators for individual CE strategies,
with the aim of disclosing higher-ranking strategies (where applicable).

Finally, companies should pay close attention to the various ongoing develop-
ments in regulations and policies relevant to corporate sustainability reporting and
communication, namely the CSRD (EC, 2021), the EU Taxonomy Regulation (EC,
2021, 2020) and the recent Green Claims Directive (GCD) (EC, 2023). In particular,
the latter development which aims to reduce instances of greenwashing within both
product and organisational level environmental claims, including those concerned
with CE attributes. Within the GCD, the EC will require companies to meet a list of
predetermined criteria before externally communicating any sustainability claims.
These criteria focus on factors such as substantiation, scientific rigour and compara-
bility, to name but a few (EC, 2023). This regulation will undoubtedly influence the
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choice of assessment approaches companies can use to collect, measure and verify
the data needed for environmental claims in order to comply with this regulation.
Although these regulations are imposed at a European level, they will lay the foun-
dations for integrating a CE, and other sustainability issues, within national-level
sustainable finance regulations in countries around the world. For example, the in-
tegration of a CE as a key material disclosure topic can be seen in countries such as
South Africa, through the ‘National Green Finance Taxonomy’ (National Treasury
of the Republic of South Africa, 2021) and the People’s Republic of China, within
the ‘Green Bond Endorsed Project Catalogue’ (People’s Bank of China et al., 2021).

5.5 CE assessment in the public sector

To be able to design and prioritise circular policies and solutions that can contribute
to sustainable development based on actual evidence, public sector organisations
are starting to implement CE assessment initiatives and the topic is gaining atten-
tion in the literature (Corona et al., 2019; Droege et al., 2021a). The public sector
assesses CE activities at different levels. At the macro level it assesses the progress
and impact of CE policies. At the meso level, assessment initiatives emerge in cir-
cular supply chain management and circular public procurement (Xu et al., 2022).
At the micro level, internal CE strategies and practices are assessed (Droege et al.,
2021a). Due to the lack of a shared understanding and a standardised framework, a
variety of CE measurement approaches exist in the public sector too, and the litera-
ture and practice are only starting to gain a deeper understanding of CE assessment.

5.5.1 Assessing the impact of CE regulations and policies

CE regulations and policies intend to address the multifaceted issue of resource
availability concerns and sustainable development at the macro level. The com-
plexity of sustainability and circularity issues carries the risk of leading to CE poli-
cies that are not effective or even desirable. Measuring the impact of regulations
and policies is a first step to make outcomes and potential repercussions transparent
and to ensure that strategies and activities follow the intentions of the policymaker/
regulator.

There is a significant body of literature on CE policies and policy assessment in
China and Europe (e.g. Geng et al., 2012, McDowall et al., 2017). China was one
of the first countries to release an indicator framework to track the progress of its
‘Circular Economy Promotion Law’ (Geng et al., 2012). The Chinese government
introduced a target responsibility system which ties individual performance of civil
servants against targets derived for the five-year-plan. In addition, the Chinese gov-
ernment assesses several CE pilot programmes to measure and compare progress
of the different pilots (McDowall et al., 2017). Articles analysing CE assessment
implementation in China have been subject to multiple publications (e.g. Geng
etal. 2012, 2013).
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In Europe, indicators are used to inform the policy debate and targets are set for
the EU member states (McDowall et al., 2017). The first CE Action Plan drawn up
in 2015 (EC, 2015) refers to existing indicator sets such as the Resource Efficiency
Scoreboard and the Raw Materials Scoreboard (McDowall et al., 2017). Later,
the EU released its own assessment frameworks and outputs such as ‘EU Circular
Economy Indicators’ or the ‘impact assessment of circular economy policies on the
labour markets’ (Eurostat, 2019). These CE assessments in use are facing criticism
in the literature because they fail to grasp the complexity of the multifaceted CE
concept; some of them lack specific goals and benchmarks and are not transparent
in their methodology (e.g. Geng et al., 2012; MacDowell et al., 2017). Researchers
have also highlighted that the assessment of environmental and economic topics,
particularly those that are the focus of the private sector, is challenging (e.g. Pauliuk,
2018; Roos Lindgreen et al., 2021). However, the assessment of CE policies often
excludes the social dimension, which, as already mentioned, is even more complex
and often is more subjective than the environmental and economic aspects.

5.5.2 Assessing circular public procurement

Public procurement is a fast-growing research field in the context of the CE. Pro-
curement can help organisations and governments to achieve CE-related objectives
connected to buying goods and services (Alhola et al., 2019. The United Nations
Environment Programme (UNEP) states that

Circular procurement occurs when the buyer purchases products or services that
follow the principles of the circular economy, supporting the assessment of de-
signing, making, selling, reusing and recycling products to determine how to get
the maximum value from them, both in use and at the end of their life

(UNEP, 2021)

Collaboration and transparency are key principles in public procurement ac-
tivities as multiple parties are involved in the procurement procedures. Thus, CE
assessments can play a central role by providing a standardised language to all
parties involved leading to a more successful CE partnership (Ghisellini et al.,
2020), while the lack of transparency and information is considered a key bar-
rier to CE implementation (Kirchherr et al., 2018; Droege et al., 2021b). In a sys-
tematic review of the public procurement literature, Xu et al. (2022) found that a
variety of assessment methodologies are adopted. LCA and eco-labels are widely
implemented, and, for example, the EU procurement Directive 2014/24/EU is built
upon it (Alhola et al., 2019). There are also procurement guidelines for emissions,
packaging, environmental management systems and legal sourcing provided by
public sector organisations at the supra-national, national, regional and local level
(Kristensen et al., 2021).
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5.5.3 Assessing CE in internal operations

Existing CE assessments for organisations focus on the private sector and little
progress has been made towards CE assessments addressing public sector organi-
sations. Droege et al. (2021c) co-developed a CE assessment framework for public
sector organisations. In a participatory case study with Portuguese public sector or-
ganisations, they developed a CE assessment framework that covers the following
components: (i) a system definition; (ii) a definition of CE assessment elements;
(iii) CE assessment targets; and (iv) CE indicators. The system definition included
public procurement, resources, processes and operations, as well as employee-
related activities as important areas for CE assessment in public sector organisa-
tions. These areas were broken down further into 35 CE elements which were then
detailed by allocating CE principles, a target as well as an indicator to assess the
CE progress of each element.

The authors showed that public sector organisations encounter difficulties
when considering non-sector-specific frameworks, as they include indicators that
are not relevant for CE assessment of a service-based organisation and/or require
very complex assessment methods that are not feasible to be executed by most
public sector professionals (Droege et al., 2021c). It also highlights the impor-
tance of stakeholder involvement to get sector specific insights, incorporate user-
friendliness and the requirement for continuous development of CE assessments
(Droege et al., 2021c). Thus, the developed framework gives these organisations
specific guidance on how to assess their specific CE progress.

5.6 Key learnings for CE assessment in both the private
and public sectors

CE assessments need to be tailored to their context. What ‘CE performance’ is
and how it should be addressed differs across sectors and organisations. However,
cross-sector learning is very important to understand the experiences and innova-
tive ideas which the public and private sectors can exchange with each other (Xu
et al., 2022).

First, as circularity is a complex multifaceted issue, it is valuable to include
experts and stakeholders in the development and execution of CE assessments.
For example, depending on the thematic focus of the public sector organisation, it
might lack technical and specialised staff with expert knowledge of the CE. Thus,
including experts and stakeholders can bridge this knowledge gap. While this chal-
lenge might not apply to big private corporations or more technical organisations,
small and medium-sized enterprises might encounter similar difficulties as they
potentially also lack trained staff and the financial resources to implement complex
assessments (Droege et al., 2023).

In addition, CE assessment in the private and public sectors still faces im-
plementation challenges that need to be overcome. Bridging the findings from
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the academic and grey literature with insights from practitioners can help to
develop assessment approaches with low barriers for implementation. It can
support the reduction of complexity and increase user-centricity, which im-
proves user experience of CE assessments as the intended audience is directly
addressed (Droege et al., 2023). Increased attention on shared learning between
businesses, the public sector and academia will further improve the general un-
derstanding of needs and capabilities for assessment. Through such collabora-
tions, assessment approaches that match business realities can be realised (Roos
Lindgreen et al., 2022).

Currently, CE assessment is not yet widespread and research identified multiple
challenges that prevent implementation. In the public sector, Droege et al. (2021b)
identified challenges across four main factors (cultural, structural, financial and
technical) that are interrelated and partly drive each other. The most pressing bar-
riers for CE assessment implementation in the public sector are cultural factors, a
lack of public and political pressure and a resistance to change. Cultural challenges
drive structural ones such as a lack of leadership commitment, the voluntary nature
and lack of governance for CE assessment. Technical and financial challenges,
contrary to previous findings of the literature, are not prioritised and are seen as a
result of the cultural and structural challenges.

For the private sector, barriers to CE assessment can be divided into internal and
external barriers (Roos Lindgreen et al., 2022). The former include factors such as
small company size, unclear use of CE assessments and the necessary acquisition
of new skills by a business’s employees. The latter contains barriers such as a lack
of definition of what a CE means, complexity of the supply chain under assessment
and a lack of standardisation of CE measurement.

5.7 Future research avenues

In line with these learnings, several suggestions for future research can be pro-
posed. On the one hand, future research should focus on further adapting assess-
ment approaches to a variety of different contexts, while on the other hand it should
create knowledge to support companies in CIFNs and public sector organisations
to actually implement these approaches.

It is recommended that the academic sector increases its focus on building
knowledge that supports organisations on their pathway towards sustainability,
acknowledging that assessing circularity in itself does not necessarily lead to in-
sights into an organisation’s sustainability impacts. This knowledge creation — and
awareness — will strengthen the assessment capabilities of organisations to design
assessment approaches that match company capabilities, while limiting the intro-
duction of new methods to reduce so-called assessment fatigue. The design and
application of assessment methods should be centred around both core as well as
tailor-made indicators, thereby facilitating the comparability of performance and
flexibility for context-specific aspects.
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Overall, many organisations have already started to assess their circularity and
sustainability impacts. [lluminating such best practices and sharing their lessons
among organisations can demonstrate the efficacy of CE assessment and reporting
practices, while also highlighting common pitfalls. Exchanging such information
can facilitate the uptake of assessment methods, promoting the strategic change in
organisations necessary to combat current sustainability challenges.

It is strongly recommended to incorporate both the environmental as well as so-
cial dimensions of sustainability when assessing CE impacts. At a methodological
level, in comparison to environmental LCA, it is expected that S-LCA is inherently
more socially embedded due to the integral value discussions that need to take
place during the assessment (Kithnen and Hahn, 2018). Yet, given that several CE
practices are novel, future research should explore their social implications in the
sectors where these circular innovations are most prevalent. Moreover, scholars
should aim to also include the ‘use phase’ of the product or service, which is mostly
omitted from the social assessment scope (UNEP, 2020). Special attention should
be attributed to the fact that organisations must not become more circular at the
expense of adverse social impacts, given the relative simplicity of circularity as-
sessments. This key insight is in contrast with the recent GCD, which pertains only
to product and organisational claims of environmental performance, excluding any
considerations of social sustainability impacts (EC, 2023). This provides an oppor-
tunity for academia to collect evidence which can advocate for the development of
the necessary social-specific criteria within the GCD, not only to reduce instances
of greenwashing within social-related claims but to actually encourage firms to
communicate substantiated claims of social sustainability.

As the CE is being increasingly integrated within European and international
sustainable finance policies (EC, 2020), studies should investigate the implications
of CE implementation on existing risk identification and management processes.
In particular, these implications should be connected to streams of research on sus-
tainability trade-offs and due diligence processes. This will help to provide clarity
on the assumption that circular practices are always sustainable.

Another potential research strand could focus on the role of strategic partners
for implementing assessment methods in CIFNs, including partners within the net-
work and external knowledge partners, to better understand the process of organi-
sational learning.

Finally, the role of LCT-based assessment approaches itself can be more thor-
oughly analysed from a sociological perspective. Several scholars (e.g. Baitz et al.,
2013; Freidberg, 2018; Niero et al., 2021; Pryshlakivsky and Searcy, 2021) have
started to view the assessments as more than mere tools, and in fact as calculative
devices with the power to convince other actors of the evidence-based superiority
of a potential strategy. LCT assessment approaches have rightly been called the
best methodologies available to evaluate sustainability aspects in a CE context. Yet
to ensure their continued effectiveness and validity, it is crucial to also pay atten-
tion to how they are applied and talked about by practitioners.
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5.8 Conclusions

The path towards circular processes and systems has recently taken on an increas-
ingly important role, both for private sector companies and public organisations,
and is often equated with a path towards sustainability. However, it has been high-
lighted that circular practices might not translate into improvements in all aspects
of the various dimensions of sustainability (economic, social, environmental and
institutional/governance). Hence, there is a need for adopting ad hoc assessments
of the sustainability of each specific circular system before promoting its diffusion.

Therefore, alongside the approaches for measuring circularity as such, often
based on technical indicators of efficiency of use and recovery of materials, it is
necessary to adopt sustainability assessment methods that are based on the LCT,
such as LCA and related methods. These are recognised as adopting holistic and
multi-criteria approaches that allow users to avoid problem shifting from one as-
pect of sustainability to another, from one type of impact to another, and from one
phase of the life cycle of a product or process to another.

These reliable and accurate methods are consolidated and are also well suited
to the evaluation of circular systems in the context of inter-firm networks, as also
revealed through a survey conducted among a sample of Italian and Dutch com-
panies at the cutting edge of the implementation of circular practices. From this
survey, it also emerged that social assessment is less widespread because of a lack
of expertise and standards.

The adoption of LCT assessment approaches is also facilitated by the existence
of relationships of mutual trust and collaboration between organisations in a sup-
ply chain or circular network. Although, on the one hand, these methods generally
meet the various criteria identified for sound sustainability assessment, on the other
hand they are particularly resource-requiring, and therefore are not always within
the reach of any organisation. Precisely to encourage companies to adopt evalua-
tion approaches for their CE strategies, a specific holistic and multidimensional
SCEIA framework was developed (see Chapter 4 in this volume).

LCT assessment should be embedded in local contexts by supporting them
with sociological analyses, e.g. using the ANT to model end-of-life scenarios. Fur-
thermore, LCT-based methods should be acknowledged as calculation devices in
decision-making processes. It is essential to be transparent about their limitations,
including the fact that they consider a predefined, albeit relatively broad, range of
impact categories and the fact that they present elements of subjectivity linked to
the modelling choices of practitioners.

Most of the proposed circularity assessment approaches are oriented towards
internal uses in organisations, such as strategic improvement. Regarding the ex-
ternal communication of these results, the connection between CE assessment and
corporate sustainability reporting is less studied. Recently there has been an evolv-
ing climate of CE disclosure due to increasing regulation in this area, especially at
the European level. Furthermore, early evidence suggests that companies are expe-
riencing a number of benefits when externally communicating their CE activities.
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However, companies disclosing their CE activities in sustainability reports most
often describe them qualitatively and do not make clear connections with sustain-
ability. In other words, CE is often only implicitly linked to sustainability aspects,
revealing an opportunity for reporting trends to improve. In addition, there is a
need to educate consumers about the advantages and importance of the CE within
an organisation’s products and operations.

Alongside the private sector, the assessment of CE activities is also becoming
increasingly popular in the public sector, where it can take place at the macro, meso
and micro level. Specifically, as regards the micro level, unlike what happens in
private companies, there are still too few tools to support public organisations. To
overcome this gap, a specific and easy-to-implement evaluation framework has
been developed by the Cresting project through a participatory approach. That
framework, which considers various components, including the definition of the
evaluation system and elements, the identification of CE targets and related indica-
tors, can support public administration organisations on their journey towards cir-
cularity. However, even in this area, there is still a need to verify the sustainability
of the circular solutions adopted, as well as the need to understand the relation-
ship between CE assessment and sustainability assessment. Additionally, involving
stakeholders to obtain a sector-specific perspective of CE assessment and address-
ing their views, knowledge and needs will contribute to a user-friendly and accept-
able assessment. This collaborative involvement should be a fundamental pillar of
the assessment initiatives.

Whatever the reference sector, circular systems are complex and highly context-
dependent systems, which involve different actors and organisations. Furthermore,
their relationship to sustainability aspects is not always obvious and clearly de-
fined. We therefore need suitable approaches and methods to capture such com-
plexity while assessing circularity and its impacts on sustainability. Those methods
should, on the one hand, guarantee reliability and accuracy; however, on the other
hand, they may require technical skills, human and financial resources, as well as
an adequate cultural attitude, that are not always present in organisations.

It is therefore desirable to develop synergies, through collaboration among
stakeholders, to demonstrate the effectiveness of these assessment and reporting
practices, promoting their understanding, as well as for the development of simpli-
fied tools, while maintaining an adequate degree of reliability.
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