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CIRCULARITY INDICATORS: THE ADVISOR

Keywords: Circular economy, circularity indicators, taxonomy, selection tool. Context: Moving towards circular design, industrial and business practices is increasingly

encouraged in a context of sustainable development [START_REF] Geissdoerfer | The Circular Economy-A new sustainability paradigm[END_REF]. Following a common agreement -shared by academics, industrialists and politics -on the need to provide circular economy related indicators at different systemic levels to facilitate and monitor this transition, many circularity tools, metrics, and indicators have been developed in the last few years [START_REF] Saidani | How to assess product performance in the circular economy? Proposed requirements for the design of a circularity measurement framework[END_REF]. In fact, design for circularity is an emerging field that needs new integrated frameworks, including tools and indicators, to help establishing innovative solutions across sectors in line with the circular economy paradigm [START_REF] Earley | Circular Design Futures[END_REF]. Yet without a stabilized definition of what circular economy is, it is of the utmost importance to know what available indicators measure in order to use them properly. More than 50 sets of circularity indicatorscreated and used by scholars, consulting companies and governmental agencies worldwidehave been reviewed and classified (see Figure 2) into a need-based taxonomy driven by the usage of such indicators.

Description of the tool: A query tool (simplified search tool, see Figure 1) associated to the proposed taxonomy databankusing MS Excel with macroshas been designed to help identifying the most relevant tool(s)/indicator(s) regarding the user needs. It aims thus at clarifying the purpose ofand at characterizingeach indicator according to suitable criteria in line with circular economy paradigm and features. In inputs (see Figure 3), eight questions are asked to direct the users towards the most suitable indicator(s) and related assessment framework. Selection criteria are the following: i) scale of measurement; ii) circularity perspective; iii) circularity performance; iv) circularity loop; v) dimensionality; vi) usages and purposes; vii) transversality; viii) type and format. In outputs, appropriate indicator(s) are identified and following information is displayed: a) tool/indicator name; b) working principle; c) details about the systemic level; d) details about the kinds of circularity; e) details about the dimensionality and unit; f) data required to compute the tool/indicator; g) possible usages; h) authors and references; j) internet access link.

Proposed display experience: Demonstration: The tool is first presented through an industrial example of a company willing to measure, improve and monitor the circularity performance of a producta catalytic converterthat the company designed and developed. Based on the company's needs and requirements, results propose several potentially useful circularity indicators and associated calculation methods, frameworks, or tools at a micro levelthe one of products and materialswhich aim at (i) evaluating circularity potential of industrial products during design and development process, (ii) providing guidelines for circular design improvement, (iii) facilitating benchmarking with competing products. As a candidate set of circularity indicators, a second version of a digital tool presented at ICED17 [START_REF] Saidani | Hybrid top-down and bottom-up framework to measure products' circularity performance[END_REF], aiming at enhancing product circularity potential performance during design or re-design phases is used. Experimentation: Participants have two possible options: (1) Participants may test and experience the selection tool on their own projects to find out which circularity indicators suit the best to their need. It is possible for them to work individually (or in small group) on their own project or case study linked to the circular economy. As such, they are proposed to experience, and feed the query tool with their requirements so as to identify indicators that might be relevant for them. Then, as access links are provided to explore 2) For participants who do not have a particular case study or sufficient data to experience the tool by their own, but who are interested in testing the query tool and recommended indicators, it is possible to operate the data from the catalytic converter example to do so. A synthesized two-page plasticized datasheet is provided to get enough information and knowledge on the industrial environment and product to feed the tool and to experience various circularity indicators. For all, a response document template is given to participants who want to keep track of their findings or provide feedbacks on the tool.

For information, this circularity indicators query tool is flexible in the way the databank is not frozen and may be easily updated. As such, it is possible and highly appreciated for attendees to contribute in return to the tool development or consolidation, e.g. if participants are aware ofhave tested, or are developingnew circular economy related tools and indicators that are not inventoried in the actual databank.

Audience: This tool seeker aims to guide designers, engineers, researchers, managers, administrators, decision-makers, policy-makers, etc., in identifying and selecting the most suitable(s) tool(s)/indicator(s) to assess, improve and/or monitor their circular practices according to their specific needs and requirements. But it is open to everyone (novice or expert) interested in circular design and life cycle thinking, in order to discover the possible contributions of circularity indicators and how they can be used in practice.

List of what would be needed for the display: Station with computers (including Microsoft Excel with macros enabled). Plasticized datasheet will be provided by our own. Minimum area: No special needs, just enough room for tables, chairs, and computers, close to power outlets if possible.

Internet connection: Yes, ideally so that participants can experience the tool and indicators on their own computersif not, the tool and some indicators experimented could be stored and made available in a USB key.

Other supplies or utilities: Microsoft Windows and Microsoft Excel with macros are required to use and run the query tool.
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Figure 3: Input data

APPENDIX A -ILLUSTRATIONS OF THE TOOL