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Circularity Indicators (CI)

The circular economy (CE) seems promising to meet
the goals of sustainable development (schroeder et al. 2018)

Yet, two key challenges have still to be addressed.:
How to support CE practitioners in this transition?
How to assess the circularity performance?

Joint agreement on the need to measure the

progress towards circularity in order to enhance
and monitor the Impacts, and benefits of this = Clustering method: Proposition of a need-based taxonomy, driven by the usages of

transition. (Geng et al. 2013) (EC, 2015) (Cayzer et al. 2017) such indicators.

Proposed Taxonomy

Research approach = Extensive literature review on CE-related indicators.

» |dentification, analysis and classification of over 50 sets of circularity indicators
developed and used by academics, businesses, consulting companies, environmental
organisations and governmental agencies.

* |n line and in complementarity with existing taxonomies of eco-design tools (rRousseaux et
al. 2017) (Bovea and Pérez-Belis, 2012) and of circular economy business models (Urbinati et al. 2017)

Potentially useful applications: circularity and sustainability Definition Example = Combinatory aspects: The approximately 200 possible pathways thought criteria

performance assessment, improvement guidelines, decision- City 19% of the UK combination - among the 50 sets of indicators inventoried - ensure a rapid
making, management, benchmarking, communication, etc. region, | economy s convergence towards the most suitable circularity indicator(s).
nation, circular in 2010
= Due to an increasing number of Cl with many e —
different scopes, purposes and usages, the objective entreprise performance Levels Loops
is to provide clarity on these indicators, so as to . - L Perspective | Performance Units
| - | Company, Material (micro, (maintain, o L
guide CE practicioners towards the right set of Products, Circularity eSO ‘euse/reman (actual, (intrinsic, | (quantitative,
indicators, regarding their needs and requirements. Materials Indicator | ' | potential) Impacts) qualitative)
| macro) recycle)
Categories
. (criteria) _
Sel ection TOOI . . Usages (e.Q. Sources | Transversality | Format (e.g.
Dimension . . .
(single iImprovement, | (academics, (generic, web-based
- 2 benchmarking, | companies sector- tool, Excel
1. Presentation multiple L Y - ’ ’
¢ ple) communication) | agencies) specific) formulas)
Goal: To support the users In Identifying and selecting the
most appropriate circularity indicators in line with their objectives.
Audience: Industrial practitioners (e.g. designers, engineers,
managers) decision-makers and policy-makers working in CE projects.
Software: Microsoft Excel worksheet based tool with macro enabled. C Eilees
. S Circularity Indicators _ The Advisor Inputs - Filtering
Database: A pool of more than 50 sets of circularity indicators. _ _ L
Target the Right Indicators for Your Organization Sclection Criteria
O 2. Input Data 111111111
_ _ _ _ _ - Instruction -
In the |npUt interface of the Excel flle, one can SpeCIfy the desired features; by 1/ Fill in the yellow cells that can be scrolled, as a filter to identify the most suitable circulaity tool(s) /indicator(s) fo your needs | ||
answering 8 multiple-choice questions, e.g. If one Is interested In measuring the 2/ Click on the logo above fo launch the search and have access to your personalised inventory of circularity tools/indicators. 11
- - - - - - : M.B. You can leave one or several criteria blank to have access fo a wider variety of proposed solutions.
!nherent c]lrculz?]rlty (|.Ie._re§|rculat|on of resources) or the consequences (i.e. For instance, if afl arteria fiekds are left emply, every fool avaiable among the mvenfory will be displayed.
Impacts) of such circularity LLLLL LI LI LI LI
*Scale of Measurement®
O 3 R th S h Are you focused on the drcularity of products, components, materials (micro), of a company, Micre
" un e earc organization, industrial symbiosis, eco-park, value chain (meso), of o region or nation (macro)

VLLLLLLLLLL L))

Once the query Is completed, a click on the round logo at the top starts the search. *Circularity Perspective (Retro- or Pro-)*

Are you interested in knowing actual and efftective circularity perfomances (retrospective) or Potential

potential performances of drcular pradices e.g. during product development (prospediive) ¢
O 4. Outputs

VLLLLLLLLL LML)

Intrinsic (Recirculation of

*Circularity Performance®

Are you willing to evaluate the intrinsic performance of your circularity loops (recirculation of

The tool directs automatically to the results table of recommended indicators. It

inCIUdeS a Short deSCFiption Of eaCh SeIeCted indicator, |tS Working pl’inCiple, the resources) or the impacts/consequences of drcular practices on the sustainability performance 2 Resources)
data required to be computed, and a summary of its potentially useful usages. o LLLLLLLLLLLL LI
*Circularity Loo
Are you considering a particular loop /class of the dircular economy (i.e. Class A = Maintain &
O 5 EXpIOre, TeSt, & Implement Prolong ; Class B = Eeman. & Reuse ; Class C = Recycle) @

VLLLLLLLLLLLLLEELLLLLL)

*Dimensionality®

Are you looking for more particularly for a tool with a single and unique indicator or for a

A direct Internet access link to each of the recommended Indicators and their
assessment framework Is also indicated, to get more details on the indicator, to

framework including a set of multiple indicators 2

experiment their associated assessment framework (e.g. formulas to compute, LLJLLLLLILLIILLILLLLL
web-based tool, dynamic Excel spreadsheet, etc.) and, If relevant, to start *Usages & Purposes*
Implementing such indicator(s) in diverse circular economy project(s). (Filter Not Available - Under Construction)

VLLLLLLLLLLLLLL L)

*Transversality™®

QQ _C‘_:irC‘\‘l(!CtlrEconomy Are you looking for generic tool(s) /indicator(s) that could be applied for a wide variety of
OO0IKI

Resources for an Evolving World

products /organizations or for more specific ones designed for a particular industrial field 2

| LOLLLSSLQ0000000000000)

CIRCULARITY Material Circularity Indi "
terial Circularity Indicat -
@ | N D ‘C ATORS ty = o 1 potential improvements in your orga
Dynamic Modelling Tool

//’W *Type & Format* Formulas to compute

AN APPROACH TO MEASURING CIRCULARITY el = What kind of tool(s) /indicator(s) would you prefer to use 2 Computational tool
. Nestinati 5€ | converter .
e lico namic Excel Spreadsheet

C b -E w R
— Assessment framework

Unlock the Circularity Potential of your Product

\ Circularity Performance Indicator _ Beta Version \ Circularity Seore of the Pr

\ Circular E-Bike Example I Frame

Use Cases - Experimentation

Circularity Indicators _ The Tool Seeker Outputs - Extraction Circularity Indicators
: : . o - The Search Engine
Target the Right Indicators for Your Organization Information Displayed - The Query Tool

The following results table has been computed successfully. Please find below the features of circularity fool(s) /indicator(s) that are mafching with your defined criteria. We hope you will find them vseful.
For further critical analysis, and to know if experimentation of some tools/indicators are available in the literature, please check out the Taxonomy fab below.

The query fool is flexible and the databank is not frozen and can be easily updated. Therefore, if you are aware of CE-related fools/indicators that are not inventoried here
and/or if you want fo contribute fo the tools development, experimentation and /or implementation, please let us know by sending an email to: michael saidani@ centralesupelec fr

Type of Tools

DII"I"IE‘I'ISIantI-lIfY (Systemic & Life | of the tool (non- Avuthors & | (Excel, App. Web-

and Units Cycle Thinking) exhaustive) References based, Fermula,

Data Required |Possible Usages
easurement Instruments/Tools Definition - Description Working Principles ara Fequire pesiae Leages Access Lin

) Systemic lewel
ators, Metries, Indexes, Framework) (Inputs/Outputs) Y
etc.)

R ef e r e n C eS Reuse Potential Indicator (RPI) The RPl indicates how much a material is “resourc{ Material-Centric |Intrinsic irculal Single Indicatar |Bill of Materials, plus infarmation on|{Park and Chert|Computational toal |hitps: /S
Circular Economy Toolkit [CET) The CET is a 'five-minute assessment tool' which al Product-Centric  |Intrinsic irculal Multiple Indicatd Extensive qualitative knowledge of |[Evans and Bodq{Web-based Tool [(hitps//ci

) ) ) ) ) ) Circularity Potential Indicator [CPI) Through o guided questionnaire of twenty otiribul Product-Ceniric | Intrinsic irculal Single Indicator [Data required are both technical [Bq(Saidani et al. 2{Dynamic Excel Sprehitps:/ (v dd
Azevedo, S.G., Godina, R. and Matias, J.C.O. 2017. Proposal of a Sustainable Circular Index for ManUfaCtu”ng Companles- Resources, 6, 63. Resource Duration Indicator [RDI) A new performance metric, the longevity indicatol Components, ProgIntrinsic irculal Single Indicatar [Initial lifetime, earned refurbished lif(Franklin-Johnso{ Formulas to comput{https: /v sc

Bovea, M.D. and Pérez-Belis, V. 2012. A taxonomy of ecodesign tools for integrating environmental requirements into the product design process. Journal of Cleaner Production. |

Cayzer, S., Griffiths, P. and Beghetto, V. 2017. Design of indicators for measuring product performance in the circular economy, International Journal of Sustainable Engineering, FOCUS on the m|CrO |eve| Of CE (| e. Company’ prOdUCtS, Components and matenals)

Elia, V. et al. 2017. Measuring circular economy strategies through index methods: A critical analysis. Journal of Cleaner Production. Volume 142, pp. 2741-2751.

Ellen MacArthur Foundation (EMF). 2015. Circularity Indicators - An Approach to Measure Circularity. Methodology & Project Overview; Cowes, UK. TO explore hOW approp”ate CI can help (I’e-)d es | g N | N g b etter C| F'cu I ar p 'o d u CtS .
European Commission (EC). 2015. Closing the Loop - An EU Action Plan for the Circular Economy. COM (2015) 614/2; Brussels, Belgium. TO ex p er | ence th e tO OI on CI use cases pUb“Shed |n ||terature tO teSt |tS ro b u Stn ess

Geissdoerfer, M., Savaget, P. and Bocken, N.M. 2017. The Circular Economy - A new sustainability paradigm? Journal of Cleaner Production, Volume 143, pp.757-768.

Geng, Y. et al. 2013. Towards a national circular economy indicator system in China: An evaluation and critical analysis. Journal of Cleaner Production, Volume 23, pp. 216—-224. (eg - on used Starter eng|nes, protOtype “dal energy dEVICG, and Cataly“c CO nverter) ]

Pauliuk, S. 2018. A dashboard of quantitative system indicators for its implementation in organizations. Resources, Conservation and Recycling, Volume 129, pp. 81-92. ] . L . . .
Rousseaux, P. et al. 2017. “Eco-tool-seeker”: A new and unique business guide for choosing ecodesign tools. Journal of Cleaner Production, Volume 151, pp. 546-577. PerSDeCtlveS tO I|nk CI heur|St|CS W|th tang|b|e |mpaCtS, tO keep the databank up'tO'date

Saidani, M., Yannou, B., Leroy, Y. and Cluzel, F. 2017. How to Assess Product Performance in the Circular Economy? Recycling 2, no. 1: 6.

-
Saidani, M., Yannou, B., Leroy, Y. and Cluzel, F. 2017. Hybrid top-down and bottom-up framework to measure products’ circularity performance. ICED17. : . . . -
Saidani, M., Yannou, B., Leroy, Y., Cluzel, F., Kendall, A. 2019. A taxonomy of circular economy indicators. Journal of Cleaner Production, Vol 207, pp. 542-559. - 9 TUtorIal Vldeo https //VO Utu . be/n R N bWVH RZIC

Schroeder, P., Anggraeni, K. and Weber, U. 2018. The Relevance of Circular Economy Practices to the Sustainable Development Goals. Journal of Industrial Ecology. D - - . .
Urbinati, A. et al. 2017. Towards a new taxonomy of circular economy business models. Journal of Cleaner Production. Volume 168, pp. 487-498. 9 I nd UStrIaI appl ICa-tlon https //VO Utu . be/kd5 1SSXO Be4
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