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A B S T R A C T   

Ensuring the success of organisations in their transition to a circular economy requires providing them with tools 
capable of measuring, monitoring and communicating their progress. That is, there is a need for tools that allow 
them to make a diagnosis of the current situation from which to establish objectives and goals in the short, 
medium and long term, while also enabling them to monitor the extent to which they are fulfilled. The aim of this 
study is thus to carry out a review of 10 tools specifically developed to measure the level of circularity of or-
ganisations and to perform an in-depth analysis of their general characteristics (ownership, launch date, inter-
face, availability, language, application cases and training materials), required information (questions, categories 
and input data) and the results that can be obtained and the way in which they are communicated. This review 
shows that the number of circular assessment tools has increased in recent years, although there is a clear lack of 
harmonisation in terms of characteristics and content. It is concluded that these tools can be useful as a first 
starting point, but it is necessary to consider that when using them for decision-making, the results obtained in 
the same application could differ significantly depending on the tool applied.   

1. Introduction 

Sustainable development and the circular economy (CE) have been 
identified as one of the biggest challenges for the European Union (EU) 
in recent years. In this context, the European Commission recently 
adopted the European Green Deal (COM 640, 2019) as a reference 
framework to achieve the climate neutrality target by 2050, with the 
New Circular Economy Action Plan (COM 98, 2020) as one of its main 
pillars. This new CE framework (COM 98, 2020), built on the previous 
CE Action Plan (COM 614, 2015), aims to ensure the use of resources for 
longer periods of time while at the same time minimising the amount of 
waste generated. To do so, it includes measures to boost the design of 
sustainable products and the empowering of consumers, and focuses on 
resource intensive sectors with a high potential for circularity 
(electronics and Information Communications Technology (ICT), 
batteries and vehicles, packaging, plastics, textiles, construction and 
housing, and food). 

From the perspective of organisations, the implementation of actions 
that promote the transition to a CE and their communication to the 
different stakeholders has started to become an objective and a priority. 
Evidence of this is provided by the numerous studies related to the 

implementation of the CE in organisations that have been conducted: 
Marino and Pariso (2021) analysed and evaluated the transition in 13 
sectors with the highest SME performance in Europe; Koszewska and 
Bielecki (2020) analysed the situation of the furniture sector in Europe 
and proposed a number of different models to make the industry more 
circular; Radavičius et al. (2021) proposed solutions to make the solar 
industry more circular; Mazzoni (2020) analysed which types of 
eco-innovation could lead to the implementation of the CE in Italian 
industrial clusters, exploring the case study of the Prato textile industrial 
cluster, which has already introduced circular measures; Hanuláková 
et al. (2021) analysed the Slovakian textile and clothing industry to 
explain the principles of transition and the potential for change, 
amongst many others. 

Therefore, organisations need approaches to assess their level of 
implementation of the CE. In fact, the EU communication A New 
Industrial Strategy for Europe (COM 102, 2020) established the need to 
obtain CE performance indicators for measuring the advance of 
organisations towards the CE. However, in the EU context, a set of 
*indicators had been established at the territorial level (Eurostat, 2021) 
but they have not yet been defined for organisations. Therefore, as 
demonstrated by Vinante et al. (2021), the organisational level requires 
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specific attention. Organisations need their own CE indicators and also 
tools to assess the level of implementation of the CE that make it easier 
to calculate these indicators, thereby facilitating assessment and thus 
the transition towards the CE. 

Numerous reviews focused on evaluating CE indicators/metrics can 
be found in the literature: Corona et al. (2019) and Elia et al. (2017) 
analysed different CE assessment indicators (such as Longevity indica-
tor, Resource Potential Indicator or Sustainable Process Index) and CE 
assessment methods (such as Input Output Analysis, Material Flow 
Analysis or Life Cycle Assessment) at product level; de Oliveira et al. 
(2021) and De Pascale et al. (2021) analysed, respectively, 58 and 61 CE 
assessment indicators for products and organisations; Kristensen and 
Mosgaard (2020) analysed 30 CE assessment indicators for organisa-
tions; Moraga et al. (2019) analysed 30 CE assessment indicators for 
organisations and the Eurostat Indicators for the territorial level; Saidani 
et al. (2019) analysed 55 CE assessment indicators for organisations, 
eco-industrial parks and territorial level; and Vinante et al. (2021) 
analysed 365 CE metrics (i.e. measurable quantities for tracking and 
indicators) for organisations. Moreover, Franco et al. (2021) and Krav-
chenko et al. (2019) analysed, respectively, 58 and 250 CE indicators 
and their relationship with the implementation of circularity strategies 
in organisations. Apart from this, Sassanelli et al. (2019) analysed the 
current state of the art on CE assessment methods, and Lindgreen et al. 
(2020) and Parchomenko et al. (2019) analysed different elements (in-
dicators, tools and methodologies) for organisations. All these studies 
reached a common conclusion: the lack of consensus when evaluating 
CE strategies due to the large number of metrics/indicators/methods 
that exist and the need for standardised procedures to achieve it. 

Nevertheless, no review has yet been conducted on tools capable of 
measuring the level of circularity of organisations, despite the fact that if 
organisations want to evolve towards a CE, they need instruments that 
allow them to evaluate (in a simple way) and communicate (in a clear 
and unequivocal way) the results of their transition to a CE. 

Regarding the evaluation of the level of circularity of systems, 
different assessment approaches have recently been developed. A review 
of these CE assessment approaches has been carried out using databases 
such as Scopus and Google Scholar and different online search engines to 
identify as many as possible. The approaches identified are reported in 
Fig. 1, where they are classified according to their objective into 
assessment tools (computer tools capable of measuring the level of 

circularity) or guidelines (approaches to identify potential opportunities 
to ensure progress towards CE business models in order to improve the 
competitiveness of organisations), and according to their level of 
applicability at the macro level (city/regional/national), meso level 
(eco-industrial park), micro level (organisational) and nano level 
(product), as suggested by Saidani et al. (2017). 

Focusing on approaches that can be applied to evaluate the level of 
circularity of organisations (micro level), nine assessment tools were 
identified: one quantitative tool (CTI Tool, 2020), six qualitative tools 
(CEEI, 2020; CircularTRANS, 2020; Inedit, 2020; MATChE, 2021; 
CM-FLAT (Sacco et al., 2021); TECNUN, 2017) and two hybrid tools 
(CIRCelligence, 2020; Circulytics, 2020). In addition, guidelines were 
also identified, some of them applicable to any organisational sector 
(Economy, 2021; Circulab, 2021) and a specific guide for the building 
sector (Level(s), 2021). Moreover, two quantitative assessment tools 
applicable to both organisation and product were identified (ACODEA, 
2018; MCI, 2017) and another one for which no information is available 
(Circle Assessment, 2017). On the other hand, several approaches have 
been found to be suitable to measure the level of circularity of products 
(nano level), differentiating among assessment tools focused on 
eco-design (two quantitative tools (Idemat, 2015; KATCHe, 2021) and 
three qualitative tools (CEEI, 2016; EdTool, 2016; PCDS, 2020)); 
assessment tools focused on evaluating the circularity of the product 
(one quantitative tool (Circularity Calculator, 2021) and three qualita-
tive tools (CircularityCheck, 2018; Circular Economy toolkit (Evans and 
Bocken, 2014); Pathfinder, 2021); and guidelines (BAU, 2017; Circular 
design guide, 2021; Circular IQ, 2021; KATCHe, 2021; Kickstarter, 
2021; Use2use, 2019). Apart from this, some approaches applicable to 
the city/regional/national (macro level) were identified, differentiating 
between tools (CITIES, 2021) and guidelines (EMF, 2015; Xarxa, 2018). 
As can be seen, there are many different approaches. 

Hence, the aim of this paper is to analyse the existing tools that have 
been specifically developed to measure the level of circularity of orga-
nisations (highlighted inside the red rectangle in Fig. 1), in order to find 
common and differentiating patterns. To this end, three research ques-
tions are proposed: RQ1- What are the main characteristics of the 
existing tools capable of measuring the level of circularity of organisa-
tions? RQ2- Are the results from the different tools comparable with 
each other? RQ3- Which tool is the most complete and effective? To 
answer these questions, this paper is structured as follows: Section 2 

Fig. 1. Existing tools for the assessment of the circular economy in different areas.  
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describes the proposed four-step methodology, the application and re-
sults of which are reported in Section 3 and discussed in Section 4. The 
conclusions from the study are detailed in Section 5. 

2. Methodology 

In order to select and analyse the existing tools that have been 
developed specifically to measure the level of circularity of organisa-
tions, the four-step methodology shown in Fig. 2 and described below 
was proposed. Note that stages I and II were carried out with the aim of 

answering RQ1, while Stages III and IV were designed to answer RQ2 
and RQ3. 

In Stage I (Review), a literature review was carried out to select the 
existing tools capable of measuring the level of circularity of organisa-
tions and to identify the repercussion/impact of the selected tools in 
research articles or reports. First, a search was carried out in databases 
such as Scopus and Google Scholar and in online search engines, by 
combining the keyword “circular economy” with “tool”, “calculator”, 
“diagnostic” and/or “assessment”. The results obtained were then 
filtered to select only tools applicable to measuring the level of 

Fig. 2. Methodology for tools analysis.  
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circularity of organisations and to exclude tools only focused on product 
circularity and CE guidelines. Second, to identify the repercussion/ 
impact, the name of each tool was used as a keyword in databases such 
as Scopus or Google Scholar. Then, the results obtained were filtered to 

choose those articles that cite, apply or analyse any of the selected tools. 
In Stage II (Analysis of general characteristics), for each tool 

identified in Stage I, the general characteristics were analysed at two 
levels. First, general aspects were identified: ownership, launch date, 
interface, availability, language, application cases and training mate-
rials. And second, specific aspects that could affect the level of circu-
larity of an organisation were identified: the type of organisation to 
which the tool is addressed, the possibility of considering the activity 
index of the organisation and the type of tool (qualitative or 
quantitative). 

In Stage III (Analysis of questions/input data), for each tool 
identified in Stage I, the questions used to measure the level of circu-
larity were identified, analysed and classified. First, all the questions 
included in each tool were classified into questions used to calculate the 
CE indicator/s, questions that are optional, mandatory or adaptable per 
sector, and extra questions used for registration or reporting purposes. 
Second, the questions were then classified into a common set of cate-
gories according to their content, taking into account the categories 
proposed by de Oliveira et al. (2021) and De Pascale et al. (2021), 
among others. The Supplementary Material includes a detailed list of 
criteria applied to classify the questions into the following categories: 
sustainability aspect, stakeholder, scope of application, CE strategy and 
Eurostat indicator. Lastly, for quantitative tools, the input data required 
to calculate the CE indicator/s was identified. 

And finally, Stage IV (Analysis of communication results) 
included, for each tool identified in Stage I, an analysis of the charac-
teristics of the CE indicator/s provided as a result (i.e. number and type) 
and their scale, and the communication of the results (how the results 
are reported, how the results are analysed and whether the tool offers 
opportunities for improvement in the CE context). 

3. Results 

3.1. Stage I: review 

3.1.1. Identification/selection of tools capable of measuring the level of 
circularity of organisations 

As a result of the research process described in the methodology, 12 
CE assessment tools applicable to organisations were identified (see 
Table 1). 

However, of the 12 tools identified, only 10 of them were available 

Table 1 
Circular Economy assessment tools applicable to organisations.  

Acodea. Tool for calculating the Material Circularity Indicator, 
following the methodology developed by the Ellen MacArthur 
Foundation. Developed by the Acodea Foundation with the 
support of the Spanish Ministry for Ecological Transition ( 
ACODEA, 2018). 
CEEI. Tool coordinated by the European Centre for Innovative 
Enterprises of Valencia and the University of Valencia and funded 
by the Generalitat Valenciana and IVACE (CEEI, 2020). 
CIRCelligence. Tool implemented in a customisable web-based 
survey. Developed by Boston Consulting Group (CIRCelligence, 
2020). 
Circle assessment. Tool developed by Circle economy (Circle 
Assessment, 2017). 
CircularTRANS. Tool developed by the Higher Polytechnic 
School of the University of Mondragon and with the collaboration 
of other organisations (among them, TECNUN) (CircularTRANS, 
2020). 
Circulytics. Tool implemented in the Qualtrics platform. 
Developed by the Ellen McArthur Foundation in collaboration 
with 13 Strategic Partners and member companies, and tested by 
over 30 companies during 2019 (Circulytics, 2020). 
CM-FLAT (Circularity and Maturity Firm-Level Assessment 
Tool). Tool that is currently under development as a computer- 
supported instrument. Developed by the Fraunhofer Italia 
Research, Innovation Engineering Centre and the Faculty of 
Science and Technology, Free University of Bozen-Bolzano (Sacco 
et al., 2021). 
CTI Tool. Tool developed by World Business Council for 
Sustainable Development and Circular-IQ (CTI Tool, 2020). 

Inedit. Tool developed by Inedit Innova (Inedit, 2020). 

MATChE Readiness Assessment. Tool developed by the 
Technical University of Denmark. (MATChE, 2021). 

MCI (Material Circularity Indicator). Tool that is part of a 
broader ‘Circular Indicators Project’ developed by the Ellen 
MacArthur Foundation and Granta Design (MCI, 2017). 
TECNUN. Tool developed by the School of Engineering of the 
University of Navarra (Spain) (TECNUN, 2017).  

Table 2 
General characteristics of the analysed tools.  

TOOL Ownershipa Date Interfaceb Availabilityc Languaged Typologye O. Typef Organisationg Case studies Training/Tutorialh 

Acodea G 2018 O F ES QT P – – – 
CEEI G 2020 O F* ES,EN,CA QL P, S – – – 
CircularTRANS U 2020 O F* ES,EU QL P, S S x CE, T 
Circulytics P 2020 O j F* ES,EN,FR,PO,CH QL, QT P, S C, E, R, S x CE, T 
CM-FLAT U UD i UD i UD i UD i QL P, S E,S x UD i 

CTI Tool P 2020 O F*,C EN QT P, S C, R, S x CE, T 
Inedit P 2020 O F ES QL P, S S x T 
MATChE U 2021 O F* EN,DA QL P, S l C, E, S – CE, T 
MCI P 2015 E F EN QT P – – – 
TECNUN U 2017 O k F ES,EN QL P, S C, E, S – CE  

a Ownership: G (governmental institution), P (private company: organisations or non-profit foundations), U (university). 
b Interface: E (Excel), O (online). 
c Availability: F (Free), F* (Free, requires registration), C (Commercial). 
d Language: CA (Catalan), CH (Chinese), DA (Danish), EN (English), ES (Spanish), EU (Basque), FR (French), PO (Portuguese). 
e Typology: QL (qualitative), QT (quantitative). 
f Organisation type: P (production), S (services). 
g Organisation characteristics: C (country), E (employees), R (revenue), S (sector). 
h Training/tutorial: C (courses), CE (circular economy), T (tool). 
i UD: Under development (Some characteristics are not identified because this tool is under development and this information is not yet available). 
j Implemented in the Qualtrics platform. 
k Implemented in Google Forms. 
l MATChE is designed for production organisations, although it can be applied to service organisations; at present the data obtained are not collected in the register. 
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for analysis, as CIRCelligence is a private proprietary tool developed 
expressly for a specific client, and Circle assessment requires access via 
an online questionnaire, but no response was obtained after multiple 
attempts. On the other hand, regarding the Circulytics tool, the Qualtrics 
platform that supports it was not accessible for the analysis, but the 
documents EMF(2020a) and EMF(2020b) were used to carry out the 
review. With regard to CM-FLAT, the platform is under development, so 
the supplementary material of Sacco et al. (2021) was used for the 
review. 

3.1.2. Repercussion of selected tools 
Regarding the repercussion of these tools in the literature, the review 

showed that the impact is quite limited, mainly due to the recent 
development of the tools. On the one hand, only two studies are focused 
on describing CE tools: Sacco et al. (2021) described the basis of the 
CM-FLAT tool and Pigosso and McAloone (2021) described the basis of 
the MATChE tool and compared it with Circulytics. On the other hand, 
some articles cited the tools analysed: Vayona and Demetriou (2020) 
analysed the Circulytics tool with a focus on its social dimension (Theme 
3. People and Competences); Maranesi and De Giovanni (2020) com-
mented that the Italian company Itelyum had recently evaluated its 
circularity using the Circulytics tool, obtaining a level A score on a scale 
from E (worst) to A+ (best); Hofstetter et al. (2021) described the 
Circulytics and CTI Tool; Nordic Council of Ministers (2020) cited the 
Circulytics, CTI Tool and MCI tools; Navare et al. (2021) and Warren 
et al. (2020) cited the Circulytics tool; and Rocchi et al. (2021) adapted 
the indicator of the MCI tool to the biological cycle and applied it to the 
poultry sector. As can be seen, the tool with the greatest impact or 
repercussion is Circulytics followed by MCI and CTI Tool, while Acodea, 
CEEI, CircularTRANS, Inedit, and TECNUN are not cited, applied or 
analysed in any article/report. 

Regarding the impact of these tools in organisations, the most used 
tools are Circulytics and CTI Tool (both have already attracted over 500 
organisations), perhaps because they belong to globally known organi-
sations. On the other hand, 45 companies are already participating in 
CircularTRANS, and Inedit has worked with multinational companies 
implementing the sustainability strategy or eco-innovation in each stage 
of the value chain. However, no information has been found on the rest 
of the tools. 

3.2. Stage II: Analysis of general characteristics 

Table 2 shows the general characteristics of the selected tools, 
analysed following the methodology detailed in Fig. 2. As can be seen, 
most of the tools are promoted by universities or private entities, with 
only two of them promoted by governmental initiatives. It is also noted 

that they have been launched in recent years (all of them since 2015, and 
70% of them from 2020 onwards). 

All of them are online tools, except MCI (in Excel format) and 
CM-FLAT, for which the interface is not yet developed. Moreover, 
practically all of them are free, although some require previous user 
registration (CEEI, CircularTRANS, Circulytics, CTI Tool and MATChE) 
and the CTI Tool is the only one that also has a commercial version 
(more complete). The predominant languages are English (67%) and 
Spanish (67%), although some tools offer more variety. 

Moreover, it is observed that the only hybrid tool (including quali-
tative and quantitative questions) is Circulytics, while Acodea, CTI Tool 
and MCI are quantitative (they require quantitative input data from the 
organisation) and the others are qualitative (they require an answer to 
qualitative questions). All tools are applicable to production organisa-
tions and 80% also to service organisations. In addition, some tools 
consider characteristics of the organisation for their registration in the 
database, such as the country (40%), the number of employees (40%), 
the revenue (20%) and the sector (70%) of the organisation. 

Finally, it is important to mention that 50% of tools offer case studies 
(as examples) and 50% offer training on the CE and its strategies and/or 
tutorials of the tool. 

3.3. Analysis of questions 

3.3.1. Number of questions and categories 
The assessment of the circularity of an organisation through CE tools 

involves answering questions, which vary both in number and content 
depending on the tool. Table 3 shows the number of categories into 
which the questions are divided, and the total number of questions 
disaggregated into the questions used to calculate the CE indicators and 
extra questions (organisational questions for registration or reporting 
purposes). Moreover, questions used to calculate the indicators are 
disaggregated into mandatory questions (always have to be answered), 
optional questions (optional to answer because they present the option 
“Not applicable” to the organisation) and adaptable questions (only 
appearing occasionally, because they depend on the sector selected). 

Table 3 shows that there is a big difference among the tools in terms 
of the number of questions, ranging from 16 questions (only 6 questions 
for certain sectors) in Inedit, to 153 questions in CircularTRANS. 
Moreover, Acodea, CTI Tool and MCI duplicate the same question for the 
different inflow/outflow used in the organisation, so the number of 
questions requested from the user by these tools can vary greatly. 

Furthermore, in Table 3 (Extra Questions column) it can be seen that 
some tools (Circulytics, CM-FLAT, MATChE and TECNUN) include 
questions that are not used to calculate the CE indicators, but are used to 
register data about the organisation such as sector or size. 

Table 3 
Question characteristics of the analysed tools.  

TOOL # Categories # Total Questions Questions used to calculate indicators # Extra Questions 

# Questions Mandatory Adaptable per sector Optional 

Acodea 1 7 a 7 a 100%    
CEEI* 5 25/74 d 25 100%    
CircularTRANS 8 153 153   100%  
Circulytics 12 69 23–51 45% 55%  18 
CM-FLAT 2 45 24–41 59%  41% 4 
CTI Tool 7 11 + 2 b+4 c 11 + 2 b+4 c   100%  
Inedit 1 16 6–16 33% 63%   
MATChE 8 39 30   100% 9 
MCI 1 7 a 7 a 100%    
TECNUN 7 38 11–27 41%  59% 11  

a Number of questions repeated for each product/component of the organisation. 
b Number of questions repeated for each inflow of the organisation. 
c Number of questions repeated for each outflow of the organisation. 
d CEEI tool assesses the sustainability of organisations. For this analysis, only questions directly related to the field of CE were selected (25 questions out of a total of 74). 
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As Table 3 shows, 50% of the tools include optional questions, 
because they allow selection of the option “not applicable to the 
organisation” and therefore adapt to the user’s preferences: Circular-
TRANS offers the option “Not applicable” in all the questions, CM-FLAT 
offers the option “Not applicable” in 41% of the questions, CTI Tool 
offers the option to select which indicators to include, MATChE offers 
the options “I don’t know” and “Not relevant for my company” in all the 
questions and TECNUN offers the possibility of not considering some 
stages of the life cycle, which accounts for 59% of the questions. 

Regarding the possibility of adapting the tool to the organisation 
under analysis, 20% of tools adapt the questions automatically accord-
ing to the sector: Circulytics adjusts 55% of questions and Inedit varies 
63% of questions. Acodea, MCI and CTI Tool vary the number of ques-
tions in relation to the number of inputs and outputs in the organisation. 
Therefore, CEEI is the only tool that cannot adapt the questions to the 
organisation under study. 

Finally, it should be noted that there are also differences in terms of 
the number and nature of categories in which the questions of each tool 
were classified. CEEI classified the questions according to the stake-
holders and the sustainability aspect; CircularTRANS classifies them 
according to the sustainability aspects, stakeholders and process; 
Circulytics performs the classification according to CE enablers or re-
sults; CM-FLAT does so according to maturity or circularity; CTI Tool 
bases it the CE strategy; MATChE uses the area of the organisation it 

affects; TECNUN carries out the classification according to the life cycle 
stage; and Acodea, Inedit and MCI only present a general category. 

3.3.2. Content analysis of questions 
Fig. 3 to Fig. 7 show the percentage of questions (relative value) for 

each tool related to the areas and aspects listed in the methodology: 
sustainability aspect in Fig. 3, main stakeholder in Fig. 4, scope of 
application in Fig. 5, CE strategies in Fig. 6 and Eurostat’s CE indicators 
in Fig. 7. 

As can be seen in Figs. 3, Figs. 4 and 5, all questions were linked to at 
least one of the sustainability aspects, the main stakeholder and to the 
organisation or product/service, respectively. However, as Fig. 7 and 
show, not all of them are related to the CE strategies or to the Eurostat 
CE indicators. 

Regarding the sustainability aspect (Fig. 3), 70% of the tools have 
at least 75% of the questions directly related to circularity – in fact the 
Acodea and MCI tools focus exclusively on this aspect. Environmental 
questions are the next most considered, in 50% of the tools, representing 
between 15% (CircularTRANS) and 70% (CEEI) of all the questions, 
followed by economic aspects and, finally, social aspects, both below 
20% of the ratio of questions in those tools that include them. The tools 
that include all the aspects are CEEI, CircularTRANS, Circulytics, Inedit 
and TECNUN, while CM-FLAT ignores the social aspect, CTI Tool and 
MATChE fail to take into account the environmental and social aspects, 

Fig. 3. Classification of questions according to the sustainability aspect, by each analysed tool.  

Fig. 4. Classification of questions according to the main stakeholder, by each analysed tool.  
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and Acodea and MCI do not consider the environmental, social and 
economic aspects. Note that circular aspects were thought to focus on 
the CE strategies and the alignment of the strategic plan with the CE. The 
environmental aspect questions are related to the measurement of the 
environmental impact and the implementation of strategies to reduce it. 
Regarding the social aspect, the questions focus on analysing the rela-
tionship between the organisation and the suppliers or customers and 
their values. Finally, regarding the economic aspect, most of the ques-
tions are related to investment in CE-related projects. 

In terms of the main stakeholder affected (Fig. 4), it can be seen 
that all tools include questions related to society (in 50% of the tools at 

least 30% of the questions are linked to it and in the rest between 17% 
and 30% of the questions) because it benefits from the reduction in the 
environmental impact and the social and economic improvement asso-
ciated with the CE. This is followed by the organisation itself, which is 
affected as a whole and specifically through employees, and is linked to 
more than 35% of the questions in 50% of the tools and between 12% 
and 13% in 30% of the tools. Customers are the next most linked 
stakeholders (60% of the tools include at least 25% of customer-related 
questions), as they are directly affected by the implementation of CE 
strategies. They are followed by suppliers, who are considered to be 
affected when the implementation of CE measures involving green 

Fig. 5. Classification of questions according to the scope of application, by each analysed tool.  
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purchasing requirements must be satisfied by them, and are linked to 
6%–28% of the questions in all tools. Finally, other organisations 
(companies affected by the industrial symbiosis, sharing resources and 
collaborating with other organisations) and, to a lesser extent, public or 
funding bodies responsible for establishing legislation and financing CE 
projects, with less than 15% of the questions in those tools that include 
them. In this respect, the tools are very different. While CEEI considers 
all stakeholders equally, Circulytics, CM-FLAT, CTI Tool and TECNUN 
place greater emphasis on the organisation itself and MATChE and 
Inedit focus on the consumers. 

Regarding the scope of application of the questions, Fig. 5 shows 
that the questions are more linked to the product/service than to the 
organisation. The questions in the Acodea, CircularTRANS and MCI 
tools are mainly focused on the product/service (100%, 66% and 100%, 
respectively), while CEEI, Circulytics and CM-FLAT consider a greater 
number of questions related to the organisation in general (88%, 75% 
and 78%, respectively) and CTI Tool, Inedit and TECNUN consider both 
aspects almost equally. 

Questions linked to the product or service were analysed in more 
detail to identify which stage of the life cycle was involved. It can be 
observed that the end of life is the most linked stage (80% of the tools 
have at least 10% of the questions linked to it), followed by procurement 
and use (40%–60% of the tools have at least 10% of the questions linked 
to it), design (30% of the tools have at least 5% of the questions linked to 
it), distribution (20% of the tools have at least 5% of the questions linked 
to it) and production (30% of the tools have less than 5% of the questions 
linked to it). Therefore, the stages most linked to the questions are those 
strongly related to CE strategies, in descending order: end-of-life stage 

(mainly related to recollection and recyclability), procurement of raw 
materials (mainly related to minimisation of consumption, recirculation 
of resources and procurement of recycled/reused materials), use (e.g. 
upgrade or reuse) and design (mainly related to durability and modu-
larity). Moreover, clear differences between the tools were identified. 
Acodea and MCI focus on material procurement and end-of-life (around 
40% of the questions for each stage); CEEI only includes distribution and 
use (around 4% and 8% of the questions, respectively); CircularTRANS 
and Circulytics consider all stages almost equally (around 15% and 8% 
of the questions, respectively) except production and distribution and 
design and distribution, respectively; in CM-FLAT more than 5% of its 
questions are linked to design, distribution and end-of-life and ignore 
material procurement and production; Inedit and MATChE are mainly 
linked to use and end-of-life (more than 25% of the questions), including 
design in Inedit and purchase and production in MATChE, and TECNUN 
considers all life cycle stages, except production, with more than 5% of 
questions linked to distribution, use and end-of-life. 

Questions linked to the organisation were analysed in more detail to 
identify whether they were related to the strategic level or what inflow 
or outflow was involved. It was observed that 60% of the tools have at 
least 25% of the questions linked to the strategic level, followed by 
material inflows, energy inflows, liquid effluents, solid effluents and 
water inflow (with more than 5% of the questions linked to them in 
those tools that include them) and product/by-product output and 
gaseous effluents (with less than 5% of the questions linked to them in 
those tools that include them). On the other hand, clear differences were 
identified from one tool to another, the most complete being Circulytics, 
CM-FLAT and TECNUN. 

Fig. 6. Classification of the questions according to CE strategies, by each analysed tool.  

Fig. 7. Classification of questions according to their contribution to Eurostat’s CE indicators, by each analysed tool.  
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Regarding the linking of questions with the circular economy 
strategies, in Fig. 6 it can be observed that the strategies that are most 
linked to the questions are valuable product design, valued material 
purchase, resource minimisation, maintenance/repair, recirculation, 
durability and symbiosis (between 60% and 20% of tools have at least 
10% of the questions related to them), followed by recovery/recollec-
tion, remanufacture/refurbishment, sold as a service, modularity/ 
standardisation shared use and second hand (less than 10% of the 
questions in the tools that include them). On the other hand, Circulytics, 
MATChE, TECNUN, CM-FLAT, CircularTRANS and CTI Tool contain 
many questions related to the strategies, covering more than 70% of 
them. However, CEEI only mentions the minimisation of consumption 
and industrial symbiosis, and Acodea and MCI only consider durability, 
valued material purchase and valuable product design. 

In terms of the contribution of the questions to the Eurostat circular 
economy indicators at territorial level, Fig. 7 shows that the indicator 
most linked to the questions is “waste generation”. This is due to the fact 
that it aggregates those questions related to the waste production 
(indicated in solid colour in the graph) and the waste reduction (indi-
cated by a grid in the graph) because many EC strategies, e.g. on 
recirculation or reuse, are associated with a decrease in waste 

generation. Thus, 60% of tools have at least 20% of the questions 
directly related to waste reduction and 20% of the questions have at 
least 5% of the questions related to waste generation. “Green procure-
ment” is the next most considered due to the importance of acquiring 
valued products and selecting nearby suppliers (70% of tools have at 
least 7% of questions directly related to it). It is followed by the 
“Recycling rate” due to the importance of an optimal rate for a CE (40% 
of tools have at least 7% of questions directly related to it), the “Trade of 
recyclable raw material” – considering the design of the product to 
obtain a recyclable product – (50% of tools have at least 7% of questions 
directly related to it) and the “Contribution of recycled materials to 
demand”, since it is one of the principles of the CE (2% of tools have at 
least 7% of questions directly related to it). Finally, “Investments, jobs 
and gross value added”, “Self-sufficiency raw materials”, “Specific waste 
streams” and “food waste” are related to the questions to a lesser extent 
and “Patents” is not linked to any of the questions analysed. On the other 
hand, it can be observed that Inedit, CM-FLAT, CTI Tool, Circulytics and 
TECNUN are the tools that consider a greater variety of Eurostat CE 
indicators. 

3.3.3. Input data required in quantitative tools 
Although most questions require qualitative information to be 

answered, some tools (ACODEA, CTI Tool, Circulytics and MCI) need 
quantitative data for certain questions. As obtaining this information is 
usually more time-consuming, a deeper analysis was performed and the 
necessary quantitative data requested in each tool were reported in 
Table 4. As can be seen, the information requested varies both in type 
and in units. 

3.4. Stage IV: Analysis of communication of results 

3.4.1. Indicators 
Table 5 shows the number of indicators that each tool calculates with 

its scale, the possibility of generating reports, the analysis of the results 
(comparison with other organisations, results disaggregated by units, 
evolution over time) and the provision of ideas for improvement 
opportunities for your EC. The number of indicators calculated in each 
tool differs, as can be seen by the fact that while Inedit includes only one 
global indicator, CEEI includes 20. On the other hand, the indicators 

Table 4 
Quantitative data required by the quantitative tools.  

Quantitative data ACODEA CTI Tool Circulytics * MCI 

Inflow Quantity kg/€ a kg/€ * kg kg/€ a  

Source % % % %  
Critical material  b c  

Outflow Quantity kg/€ a kg/€ kg kg/€ a  

Recovery potential  %    
Actual recovery % % % % 

Energy Quantity  kWh kWh   
Renewable  kWh kWh  

Water Inflow. Total  l /m3 Ml   
Inflow. Circular  l /m3 Ml   
Outflow. Total  l /m3 Ml   
Outflow. Circular  l /m3 Ml   
Water use  l /m3   

Plant, Property and Equipment Produced following CE  %  
Allow recirculation   %  

Products Designed with CE criteria  %   
Recirculated   %   
Number of reuses   %  

Finances Revenue  €/$ USD   
Revenue from services  %  

* Except in Circulytics, inflow and outflow data are requested by product/component. 
a It is really the same, because it is the amount of product input and output. 
b Identify what critical material is contained in the inflow. 
c Identify whether the maximum concentration of the critical material is exceeded. 

Table 5 
Type of result obtained by each analysed tool.  

TOOL #Indicators Scale Report Improvement 
opportunities 

Analysis 
of the 
results a 

Acodea 1 0–100 – – – 
CEEI 20 1–5 x x – 
CircularTRANS 8 1–5 x x C 
Circulytics 14 0- 

100/ 
A-E 

x – C, D, E 

CM-FLAT 19 0–100 x x – 
CTI Tool 9 0–100 x x C, E 
Inedit 1 0–100 x x – 
MATChE 9 1–5 x x C, D 
MCI 1 0–100 – – – 
TECNUN 7 1–7 x x C  

a C (comparison with other organisations), D (disaggregated by units), E 
(evolution over time). 
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scale varies between 0 and 100 (60% of the tools), 1–5 (30% of the tools) 
and 1–7 (only in TECNUN), and the Circulytics has an alphabetical scale 
(A-E). 

To analyse the indicators in more detail, Fig. 8 represents the qual-
itative indicators calculated by each tool broken down by areas, and 
Fig. 9 shows the number of quantitative indicators of each tool (first 
row) and the name, together with the formula used to obtain each of 
them. 

As can be seen in Figs. 8 and 9, the indicators provided by the tools 
are different, so the results obtained in each tool are not comparable. 
Only the global indicators provided by the tools – except for CEEI, 
CM-FLAT and CTI Tool – can be compared. However, as each tool has a 
different scale (see Table 5), it would be necessary to convert all the 
indicators to a common scale in order to make a comprehensive 
comparison. 

In addition, as Fig. 8 shows, the classification of the indicators is also 
different. CEEI uses indicators related to stakeholders and the sustain-
ability aspect; the indicators in CircularTRANS are related to organisa-
tion and CE strategies; CM-FLAT uses indicators linked to maturity and 
circularity; those of MATChE deal with organisation and CE strategies; 
and the indicators of TECNUN are related to life cycle stages. Note that 
the CEEI tool uses the indicators proposed by the Economy for the 
Common Good (FEEBC, 2017) and positions the organisation on one of 
the four levels of Corporate sustainability proposed by the matrix of 
Dyllick and Muff (2016). 

The way to obtain the indicators varies from one tool to another. As 
can be seen in Fig. 9, the formulas used to calculate the same indicator 
are not the same. Moreover, the method employed to obtain the global 
indicator is also different, and each tool uses different weights for each 
of its sub-indicators. 

Finally, on comparing the indicators in Figs. 8 and 9 with the 
Eurostat CE indicators (which are shown in Fig. 7), it can be stated that 
the indicators provided by the tools do not correspond to those proposed 
by Eurostat, as they do not have similar names and do not use the same 
formulas. 

3.4.2. Communication 
Table 5 reveals that 80% of the tools, except Acodea and MCI, 

automatically generate reports with the results of the organisation’s 
circularity assessment, which can be used to communicate and publicise 
the calculation. 

Additionally, some of the tools analyse the results in more detail. 
CircularTRANS, Circulytics, CTI Tool, MATChE and TECNUN compare 
the results obtained with similar organisations (same sector and/or 
size). Circulytics and MATChE allow the introduction of data dis-
aggregated by units (e.g. business areas, organisational functions or 
departments), in order to observe differences between the organisation’s 
units. Circulytics and CTI Tool (expected in its new version) allow 
analysis of the evolution over time of the level of implementation of CE 
in the organisation. 

Finally, 70% of the tools offer the organisation certain ideas about 
improvement opportunities in the CE. This is very interesting, since after 
the previous analysis, they contribute to the progressive improvement 
for a better future. In this area, MATChE is very complete, since it allows 
the organisation to create a prioritisation actions map in the short, 
medium and long term. 

4. Discussion 

After reviewing and comparing existing tools for assessing the level 
of circularity of organisations, the research questions presented in the 
introduction can be answered. 

Regarding RQ1, it was observed that currently there are tools 
capable of measuring the level of circularity of organisations. However, 
they have been launched in recent years (all since 2015 and most of 
them in the 2020s) and therefore their use is not yet widespread among 
organisations. The development of these tools has been boosted by the 
recent sustainable policies at the European level (COM 614, 2015; COM 
640, 2019; COM 98, 2020) since many of their questions are related to 
the main aspects of these policies (waste reduction, renewable energy, 
repair or recycling). In addition, it is noted that most of the tools are 

Fig. 8. Qualitative indicators provided by each analysed tools.  
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available online for free, which makes them useful for creating sus-
tainable awareness in organisations, their employees and society. 

Regarding RQ2, it is observed that the results obtained are not 
comparable because there are clear differences among all the tools in 
different areas. The most striking difference is the type of tool (quali-
tative or quantitative), which implies that the results are complementary 
but not comparable because each typology focuses on different aspects. 
The most important differences are related to the number of questions 
and the adaptability of the tool to the case study under development, 
since the accuracy of the results depends on these two aspects. The 
number of questions means that the level of accuracy varies greatly due 
to the consideration of a number of different aspects and the fact that the 
tools are not always adapted to the case study. Regarding adaptability, 
some tools include optional questions (making the tool more custom-
isable and adaptable to the organisation), while other tools are more 
rigid (sometimes leading to inaccurate results); furthermore, some tools 
are automatic (they adapt the questions autonomously according to the 
sector of the organisation) while in others it is the user who must select 
which questions to include and which not to include (which makes them 
more time-consuming, but also more precise and adaptable to the 
specific case). On the other hand, each tool includes different areas and 
aspects, and none of them include all the aspects and areas analysed (as 
occurs in Corona et al. (2019) and De Pascale et al. (2021) for 
indicators), which implies that it is not possible to obtain the same 
result. Moreover, each tool is more related to a different aspect of sus-
tainability, most of them to environmental performance (as occurs in de 

Oliveira et al. (2021) for indicators, in Elia et al. (2017) for methodol-
ogies or in Vinante et al. (2021) for metrics). The most surprising dif-
ference is that each tool includes a different number of indicators, those 
included are not the same or they present the indicators on the same 
scale (as occurs in Vinante et al. (2021)), and not all the tools include a 
global or total CE indicator; this is due to the lack of standardisation in 
this field. Moreover, the way the indicators are calculated is different 
and the transparency (concrete and visible information on the basis of 
the tool) also differs greatly (the most transparent tool is the CTI Tool, 
which provides the necessary information and the formulas used to 
calculate the indicators; Acodea and MCI are also transparent, as they 
use a methodology presented in the literature (Pavlović et al., 2020). 
The Circulytics tool, however, does not provide any information on how 
the different indicators are obtained, which can cause confusion for the 
user and also makes it difficult to compare results). Finally, important 
differences have been observed in the reports generated (CircularTRANS 
being the most complete report). 

The large differences in the tools analysed show the disparity in 
conceptions of what needs to be considered when assessing CE and the 
different understandings of the CE concept, which is in line with the 
results delivered by Corona et al. (2019), De Pascale et al. (2021) and 
Saidani et al. (2019), among others. 

Regarding RQ3, in view of the results, it can be stated that the tool 
which includes the widest range of considerations is Circulytics, as it is 
the only hybrid tool (it considers both the quantitative and the quali-
tative parts); however, it is a tool that is not transparent and requires a 

Fig. 9. Quantitative indicators provided by each analysed tool (COM 474, 2020, DOI, 2018).  
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request for access. Regarding qualitative tools, the most extensive tool is 
CircularTRANS because it includes the largest number of questions and 
the report generated is the most detailed; however, this tool can be too 
time-consuming and despite including a large number of questions, may 
not consider the specificities of a particular organisation. Inedit is the 
ideal tool for having a first look at the level of circularity of the orga-
nisation, as it includes several aspects in a very small number of ques-
tions; however, it is not useful if the organisation wants to obtain the 
most accurate result possible. CM-FLAT, MATChE and TECNUN are the 
most well-balanced tools, as they do not have an excessive number of 
questions and take into account different scopes; however, they do not 
consider the specificities of a particular organisation. Finally, CEEI is the 
least desirable tool as it is a sustainability tool that does not focus on 
circularity and therefore does not include some of the most important 
aspects of the CE. On the other hand, regarding quantitative tools, the 
most complete is the CTI Tool; however, this tool should be extended by 
including some qualitative questions or complemented by a qualitative 
tool to take into account all the areas of circularity. So, despite the 
significant differences found, no one tool can be chosen as the most 
effective or optimal, since this depends to a large extent on the organi-
sation under study. For example, MATChE could be useful for large 
multinational companies as it breaks the assessment down into units, 
whereas a small company does not need this breakdown, i.e. organisa-
tions may need different tools depending on their size, which is in line 
with Lindgreen et al. (2020). Circulytics is the most complete tool as it 
includes all types of questions, but if the organisation prioritises trans-
parency, it will ignore this tool or the organisation may not even get 
access to it. CircularTRANS is the tool that includes the highest number 
of questions, but it is highly related to the product or service offered and 
to CE strategies and therefore it may not be useful for a service orga-
nisation. For these reasons, each organisation should select the tool that 
it considers most appropriate for its case (according its sector, size or 
main characteristics). 

The review shows a large number of assessment tools that differ in 
numerous aspects, leading to a redundancy of tools that produces mis-
matches and results of low comparability, as well as promoting neces-
sary debates in academia (Arbolino and De Simone, 2019). So, it can be 
concluded that although there has been an appreciable increase in in-
terest on this topic on the part of researchers, practitioners and policy-
makers, there is a lack of standardisation, uniqueness and uniformity in 
the field of the CE, which is in line with the results reported by Elia et al. 
(2017) or Sassanelli et al. (2019) for CE methodologies, De Pascale et al. 
(2021) or Saidani et al. (2019) for CE indicators or Vinante et al. (2021) 
for CE metrics, among others. Research on indicators, metrics and 
methodologies to assess the implementation of CE is still under devel-
opment, which allows freedom in the construction of evaluation tools, 
and this lack of harmonisation may result in low acceptance of 
CE assessment approaches by organisations (Lindgreen et al., 2020). So, 
it is important to develop a standardised tool which covers all the areas 
and themes described, includes the qualitative and quantitative parts of 
the evaluation, considers the specificities of the organisations, is easy to 
use and provides accurate and comprehensible results. 

5. Conclusions 

In this paper, a review and analysis of CE assessment tools for or-
ganisations has been carried out. 10 tools were identified and analysed 
in depth. It is concluded that these tools can be useful as a first starting 
point, but it is necessary to consider that when using them for decision- 
making, the results obtained in the same application could differ 
significantly. This study has the limitation of having included tools in 
Spanish or English, and that they are currently available online or for 
download, or even under development (in this case, related publications 
have been used). 

Although this review provides a useful starting point, it has not 
addressed the applicability and utility of the tools reviewed, so the 

authors consider it necessary to continue this review by applying the 
tools to different case studies (organisations from different sectors) in 
order to compare the results obtained in more detail, to observe the 
convergence between offer and demand, and to observe other issues 
related to the application of the tools. 

In addition, more research is needed to find a standardised meth-
odology which will allow all organisations to obtain comparable CE 
indicators that will help them in their decision-making in the process 
towards a more sustainable organisation. In this way, it will become 
possible to design a tool that facilitates the work of organisations and 
promotes its calculation and communication. 
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