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An emerging paradigm: the circular 

economy in a nutshell

3
Source: Ellen MacArthur Foundation (2017). What is a circular economy? Online; accessed 18 Oct 2020. URL: https:
//www.ellenmacarthurfoundation.org/circular-economy/concept

In general terms, according to 

the Ellen MacArthur 

Foundation (2017) the 

circular economy relies on five 

core principles:

1. systems thinking

2. waste is food

3. design out of waste

4. diversity is strength

5. renewable energy.



Mapping concepts from Wikipedia

üResearch question. «Is Circular Economy a new paradigm or just a relabelling 

of old knowledge?»

üRelevant literature. CE defined as

üòan idea and an idealó (Gregson et al., 2015), 

üòa new frame of mindó (Bonciuet al., 2014) 

üòan umbrella conceptó (Blomsaet al., 2017)

üòa paradigm shiftó (Preston, 2012)

üBlomsaet al. (2017) stressed that òtheoretical or paradigmatic clarity regarding the concept 

of CE has yet to emergeó.

üResearch design. Methodology based on Chiarello et al. (2018)

1. Seed list: extraction of relevant keywords related to the CE from Scopus, 

2. Network construction: three networks are built on Wikipedia (webpage = nodes, 

hyperlinks = edges)

3. Social Network Analysis: prioritization of identified nodes (webpages) by using Centrality 

degree measures. 

4
Source: Cottafava, Dario, Grazia Sveva Ascione, and Allori Ilaria. "Circular Economy: new paradigm or just relabelling? A quantitative text and 
social network analysis on Wikipedia webpages." R&D Management Conference 2019. 2019.



Mapping concepts from Wikipedia: 

design methodology

5
Source: Cottafava, Dario, Grazia Sveva Ascione, and Allori Ilaria. "CIRCULAR ECONOMY: NEW PARADIGM OR JUST RELABELLING? A 
QUANTITATIVE TEXT AND SOCIAL NETWORK ANALYSIS ON WIKIPEDIA WEBPAGES." R&D Management Conference 2019. 2019.

1. Seed List: keywords (both author and self-

generated keywords) from a query on Scopus 

with «Circular Economy». Keywords manually 

parsed to obtain the «seed list» of keywords;

2. Wikipedia scraper: three networks (a general, 

a technology and a field one) are built by 

filtering pages depending on the first sentence 

of the page and three «type» dictionaries.

3. Social Network Analysis: centrality degrees -

Betweenness (Brandes, 2001), Authority 

(Kleinberg, 1999), and PageRank (Brinet al., 

1998) - of each node and bottom-up clusters 

identification by using Modularity algorithm 

(Blondel et al., 2008)



Mapping concepts from Wikipedia: 

general network

6
Source: Cottafava, Dario, Grazia Sveva Ascione, and Allori Ilaria. "CIRCULAR ECONOMY: NEW PARADIGM OR JUST RELABELLING? A 
QUANTITATIVE TEXT AND SOCIAL NETWORK ANALYSIS ON WIKIPEDIA WEBPAGES." R&D Management Conference 2019. 2019.

ü DATA VISUALIZATION: Nodes' size is 

proportional to the Degree of the 

node. Labelsô size is proportional to 

Betwenness Centrality.

ü TOP 3 KEYWORDS: Recycling, 

Biofuel, Sustainability.

ü BOTTOM-UP CLUSTERS*: 

1. Sustainability

2. MFA and CE

3. Waste Management

4. Water Management

5. WEEE

6. Bioeconomy

*clockwise, from left side.



üTOP 3 KEYWORDS: Industrial Ecology, 

Sustainable Development and Urban 

Metabolism / Cradle-to-Cradle.

üBOTTOM-UP CLUSTERS: 

ü2 (Sustainability, MFA and CE)out 

of 6 clusters are recognisable

üNew «linking cluster» act as a 

bridge between Sustainability and 

CE clusters.

üBased on old fields (e.g. Urban 

Metabolism, Industrial Ecology) 

Mapping concepts from Wikipedia: 

field network

7
Source: Cottafava, Dario, Grazia Sveva Ascione, and Allori Ilaria. "CIRCULAR ECONOMY: NEW PARADIGM OR JUST RELABELLING? A 
QUANTITATIVE TEXT AND SOCIAL NETWORK ANALYSIS ON WIKIPEDIA WEBPAGES." R&D Management Conference 2019. 2019.



Mapping concepts from Wikipedia: 

technology network

8
Source: Cottafava, Dario, Grazia Sveva Ascione, and Allori Ilaria. "CIRCULAR ECONOMY: NEW PARADIGM OR JUST RELABELLING? A 
QUANTITATIVE TEXT AND SOCIAL NETWORK ANALYSIS ON WIKIPEDIA WEBPAGES." R&D Management Conference 2019. 2019.

üTOP 3 KEYWORDS: Recycling, Biofuel, Anaerobic 

digestion.

üBOTTOM-UP CLUSTERS*: 

ü4 (Sustainability, Waste/Water Management, 

WEEE, Bioeconomy)out of 6 clusters are 

recognisable

üClear cut-off between general tools and 

methodologies (green cluster), generic 

waste/water management (blue cluster) and 

organic (red cluster) and inorganic (yellow 

cluster) management

*clockwise, from left side



Mapping concepts from Wikipedia: 

conclusions

9
Source: Cottafava, Dario, Grazia Sveva Ascione, and Allori Ilaria. "CIRCULAR ECONOMY: NEW PARADIGM OR JUST RELABELLING? A 
QUANTITATIVE TEXT AND SOCIAL NETWORK ANALYSIS ON WIKIPEDIA WEBPAGES." R&D Management Conference 2019. 2019.

üCONCLUSION ON THE METHODOLOGY:

üSmall World: Wikipedia can be exploited for being a small world : it allows to analyze a 

precise field extracting useful information for researchers, practitioners and policy-makers. 

üLiterature biases: it overcomes òfield-specificò, òtrend/hypeó, or "level-specificò biases of 

traditional literature review

üHolistic vision: it gives a more holistic vision of the interconnections among concepts 

üòRich get richeró: older nodes may be more central (as in bibliometric analysis) but it can 

be overcome by periodic update of page information and content. Stability of findings 

should be evaluated dynamically in time (with historical database of Wikipedia).

üCONCLUSION ON CIRCULAR ECONOMY:

üNew paradigm or relabeling? Circular Economy is a quite important node with a dedicated 

cluster with existing fields but it does not connect far-away fields or open new branches

üUmbrella concept? The most influential keywords such as Recycling, Biofuel, Industrial 

Ecology, and/or Sustainability are older concepts. Currently, CE in the literature could act 

as an umbrella concept rather than a new paradigm.



Previous schools of thought and inherited 

concepts

üCradle to Cradle (McDonough, 2010): eco-effectiveness, waste equals food, diversity

üRegenerative Design (Lyle, 1996; Brown, 2020): self-sufficiency through òcontinuous replacement é. of the energy 

and materials used in its operationó

üPerformance economy (Stahel, 2010): era R and D, closing and slowing the loops

üBlue Economy (Pauli, 2010): green innovation for businesses

üIndustrial Ecology (Marshall, 1879; Ayres, 1994): symbiosis and system metabolism

üBiomimicry(Benyus, 1997): learn from nature, instead of extract from nature, òresilient, adaptable, multifunctional, 

regenerative, and generally zero-wasteó system. 

üEnvironmnetal Economics (Rockstrom, 2009; Pearce, 1990): system boundaries and existence theorem

üExtended producer responsibility (OECD, 2020): polluter pays principles

üLife Cycle Thinking and System Dynamics (Meadows, 2008): feedback loops and complexity

üEco-design(Luttropp, 2006): integration of environmental considerations into product development.

üBioeconomy (McCormick, 2013): renewable biological resources as basic building blocks

üCollaborative Economy (Botsman, 2015): product-as-a-service, decentralised networks, accessibility not ownership
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How to assess circularity

There exist several methods to assess the circularity (and most in 

general the environmental impacts) of products and services. 

Depending on the method, micro (product level), meso (supply chain) 

or macro (national/international) aspects may be considered in an 

assessment. 

According to Corona et al. (2019) the main methodologies, tools 

and approaches, among others, are:

1. Life Cycle Assessment

2. Circularity indicators

3. Input-Output models

11



Life Cycle Assessment: fundamental 

concepts

The ISO 14040 - òPrinciples and 

frameworkó - and the ISO 14044 -

òRequirements and guidelinesó - define 

the global standard. A process-based 

LCA follows four stages:

1. Goal and scope;

2. Inventory analysis;

3. Impact Assessment;

4. Interpretation.

12



Circularity indicators: Material Circularity 

Indicators

13Source: Circularity Indicators. An Approach to Measuring Circularity. Ellen Mac Arthur Foundation, 2015

Existing indicators subdivided 
according to the levels, life cycle 
phase, metrics((Corona et al.; 
Saidani; Parchomenko et al., 2019) 
Circularity  Indicators, mainly 

focus on three aspects (EMF, 

2015):

1. the amount of used virgin 

materials;  

2. the amount of 

unrecoverable waste; and  

3. the lifetime of the 

products



Input-Output models: introduction

üInput Output models were originally introduced by Leontief (1941) as a statistical tools for 

macroeconomic analysis during the II World War. Generally adopted to analyze a national 

economy at equilibrium describing economic exchanges among all economic sectors in a country 

through the technical coefficient matrix A

A=

ὥ Ễ ὥ
ể Ệ ể
ὥ Ễ ὥ

is the technical coefficient matrix where ὥ is the normalized economic interchange between 

economic sector Ὥand Ὦ. 

üA national economy at equilibrium can be simply described by:

● ═● ╬ (1)

Where c is the consumer final demand vector, and ●represents the total industry output vector, with 

ὼ the industry output of sector Ὦ.

Eq. (1) can be expressed in terms of the Leontief Inverse ╛ ╘ ═ as

● ╛╬ (2)

14



Input-Output models: environmentally 

extended Input-Output Tables

15

The models can be extended to include environmental impacts (e.g. CO2 

emissions) thank the so-called NAMEA - national accounting matrix 

including environmental accounts(De Haan et al., 1996)

By defining B the environmental matrix, i.e. a qxnmatrix (emission per unit 

output, e.g. tCO2/ú), where n are the number of economic sectors and q 

the number of types of different pollutants, the total impact of a national 

economic can be simply obtained according to:

□ ║╛╬║╘ ═ ╬ (1)

By substituting ● ╘ ═ ╬into (1), the environmental impact can be 

expressed in terms of the total industry output:

□ ║● (2)



From theory to practice: three 

applications

Three applications are presented to highlight Pros and Cons of current 

methodologies. 

1. a comparative Life Cycle Assessment between single-use and reusable 

cups made of different materials and with different use and EoL

scenarios;

2. a circularity assessment of seven buildings in Europe by the use of two 

circularity indicators, evaluating both embodied energy and carbon of 

in-use materials and their recovering potential thanks to design for 

disassembly criteria;

3. a dynamic input-output model, based on the inoperability theory 

(Haimeset al., 2005a), to assess the economic and the environmental 

impacts of the adopted restrictions in 2020 in Italy due to the Covid-19 

pandemia.

16



Reusable vs Single-use plastics cups: 

case study

17
Source: Cottafava, Dario, et al. "Assessment of the environmental break-even point for deposit return systems through an LCA analysis of
single-use and reusable cups." Sustainable Production and Consumption27 (2021): 228-241.

4 single-use (PP, PLA, PET, paper)  & reusable cups (PP, PLA, PET, glass)

üProduction phase:thermoforming and injection moulding

(Changwichan; Crawford, 2020)

ü4 use phases: single-use, onsite washing or handwashing (Martin et 

al.,2018), offsite washing

ü2 EoL: energy recovery, recycling (Franklin Associates, 2018),

composting (Vercalsteren, 2007)

GOAL AND SCOPE, FUNCTIONAL UNITS & SYSTEM BOUNDARIES

üAssess the environmental Break-even point (BEP) of deposit back systems 

for cups, serving 0.4 liters of draught beverages, i.e. a single supply.

üWhole life cycle from the extraction of raw materials up to the EoLphase

üClimate Change (CC), Ozone Depletion (OD), Acidification (A), 

Photochemical Oxidant Creation (POC), Eutrophication (E), Non-

Renewable Energy Use (NREU), and Water Scarcity Indicator (WSI)



Reusable vs Single-use plastics cups: 

nomenclature and formulas

Environmental Efficiency for reusable products (w.r.t. single-use)

ü– (Production Phase Efficiency) where ὣ,ὢare the impact for reusable and single-

use products and ὃȟὅ the impact of the production and EoL phase for reusable product.

ü– ρrepresents an inefficient production phase, while – ḗρan efficient one

ü–
ȟ

(Use Phase Efficiency) where ὄȟis the impact of the use phase for a reusable product 

for use phase scenario Ὦ

ü– ρrepresents an inefficient use phase, while – ρ an efficient one

The Environmental break-even point (BEP)represents the number of reuses necessary for a reusable 

product to be environmentally better than an equivalent single-use one (for use phase scenario j).

ὲ
ȟ

(1)

Thus, ὲ πwhen ὢ ὄȟ>0. In other words, when the entire life cycle of the single-use product 

impacts more than the use-phase of the reusable product. On the contrary, when ὢ ὄȟ πO ὲ
πand the BEP cannot be achieved.

18
Source: Cottafava, Dario, et al. "Assessment of the environmental break-even point for deposit return systems through an LCA analysis of
single-use and reusable cups." Sustainable Production and Consumption27 (2021): 228-241.



Reusable vs Single-use plastics cups: 

mapping cases

19
Source: Cottafava, Dario, et al. "Assessment of the environmental break-even point for deposit return systems through an LCA analysis of
single-use and reusable cups." Sustainable Production and Consumption27 (2021): 228-241.

Four cases may be defined: 
ü Best case:
ὲ πÏÒπ –<1) AND 

ÏÒπ – ρ
ü Normal case: 
ὲ πÏÒπ – ρ) AND 

– ρ
ü Limit case: 
ὲ πÏÒ– ρ) AND 

π – ρ
üWorst case: 
ὲ πÏÒ– ρ) AND 

– ρ



Reusable vs Single-use plastics cups: 

results on offsite use phase

20
Source: Cottafava, Dario, et al. "Assessment of the environmental break-even point for deposit return systems through an LCA analysis of
single-use and reusable cups." Sustainable Production and Consumption27 (2021): 228-241.

The number of reuses ranges 

between a min of 5 (PET single-

use VS PP reusable) and a max 

of 55 (cardboard single-use VS 

glass reusable

Climate Change BEP reached for every reusable cups. 



Reusable vs Single-use plastics cups: 

results on offsite use phase

21
Source: Cottafava, Dario, et al. "Assessment of the environmental break-even point for deposit return systems through an LCA analysis of
single-use and reusable cups." Sustainable Production and Consumption27 (2021): 228-241.

Acidification BEP not always achieved.

PP single-use best performance.

Highest impact for PLA.



Reusable vs Single-use plastics cups: 

results on offsite use phase

22
Source: Cottafava, Dario, et al. "Assessment of the environmental break-even point for deposit return systems through an LCA analysis of
single-use and reusable cups." Sustainable Production and Consumption27 (2021): 228-241.

BEP not reached for every 

reusable cups. 

Best material: PP

Worst materials: cardboard 

and glass

Reusable VS single use (PP): 

BEP achieved only for CC, 

OD, POC and NREU



Reusable vs Single-use plastics cups: 

ranking on washing scenarios (CC)

23
Source: Cottafava, Dario, et al. "Assessment of the environmental break-even point for deposit return systems through an LCA analysis of
single-use and reusable cups." Sustainable Production and Consumption27 (2021): 228-241.

1. offsite (distance<50km)

2. onsite washing

3. offsite (distance<350km) 

4. hand- washing

5. offsite (distance>350km) 



Reusable vs Single-use plastics cups: 

results on washing scenarios

24
Source: Cottafava, Dario, et al. "Assessment of the environmental break-even point for deposit return systems through an LCA analysis of
single-use and reusable cups." Sustainable Production and Consumption27 (2021): 228-241.

BEP not reached for 

every use scenarios. 

Best scenarios: offsite 

washing (distance 20km)

Worst scenarios: onsite 

handwashing



Reusable vs Single-use plastics cups: 

maximum distance for infinite reuses

25
Source: Cottafava, Dario, et al. "Assessment of the environmental break-even point for deposit return systems through an LCA analysis of
single-use and reusable cups." Sustainable Production and Consumption27 (2021): 228-241.

Maximum distance [km] for use phase for PP reusable cups

Impact category \

single use material PP PLA PET Cardboard

CC 357 406 556 293

OD 239 332 12217 100

A -6 423 166 150

POC 33 364 681 113

E -198 658 101 161

NREU 339 311 539 152

WSI -528 986 2413 290

BEP never reached for A, E, and WSIneither for the offsite washing  



Reusable vs Single-use plastics cups: 

change of EoL scenario for reusable cup

26
Source: Cottafava, Dario, et al. "Assessment of the environmental break-even point for deposit return systems through an LCA analysis of
single-use and reusable cups." Sustainable Production and Consumption27 (2021): 228-241.

Impact category / 

reusable cup

DC
Y

PP PLA PET

CC - - -

OD + + +

A + + -

POC - + -

E + + -

NREU - + -

WSI + + -

Recycling/composting improves performance 

for all materials for CC. The same is not true 

for other impact categories. 

PET performance generally improved (except 

for OD) by recycling process.

HP:  

X
1
=energy recovery (single-use); 

Y
1
=energy recovery, Y

2
=recycling 

(reusable)

BEP not affected 

by a change in 

EoLfor reusable 

cup



Reusable vs Single-use plastics cups: 

change of EoL scenario for single use cup

27
Source: Cottafava, Dario, et al. "Assessment of the environmental break-even point for deposit return systems through an LCA analysis of
single-use and reusable cups." Sustainable Production and Consumption27 (2021): 228-241.

CONDITION:

1. ὭὪ ͯ πᴼa change in sign occurs in the BEP

2. ὭὪὢ ὄ πO BEP is not achieved anymore

If single-use cups are recycled, the BEP is now achieved for 

E impact category VS PP single-use.

Impact category 

/ single use cup

(X
2

- B
Y2

) / 

(X
1
-B

Y2
) X

2
- B

Y2

PP PLAPET PP PLA PET

CC + + + + + +

OD + + + + + +

A + + + - + -

POC + + + - + +

E - + + + + -

NREU + + + + + +

WSI + + + - - -

BEP does not 

depend on EoL 

of reusable cup. 

HP: ╟╟►▄◊▼╪╫■▄╬◊▬
ὄ offsite washing (reusable); 

X
1

=energy recovery, X
2
= recycling (single use)



Reusable vs Single-use plastics cups: 

change of EoL scenario for single use cup

28
Source: Cottafava, Dario, et al. "Assessment of the environmental break-even point for deposit return systems through an LCA analysis of
single-use and reusable cups." Sustainable Production and Consumption27 (2021): 228-241.

CONDITION:

1. ὭὪ ͯ πᴼa change in sign occurs in the BEP

2. ὭὪὢ ὄ πO BEP is not achieved anymore

If single-use cups are recycled, the BEP is not achieved 

anymore for CC, E (VS PP single use), and A, E, WSI (VS 

PET single use) impact categories.

Impact category 

/ single use cup

(X
2

- B
Y2

) / 

(X
1
-B

Y2
) X

2
- B

Y2

PP PLAPET PP PLA PET

CC - + + - - -

OD + + + + + +

A + + - - + -

POC + + + - + +

E + + - - + -

NREU + + + - + -

WSI + + - - - -

HP: ╟╟►▄◊▼╪╫■▄╬◊▬
ὄ onsite washing (reusable); 

X
1

=energy recovery, X
2
= recycling (single use)

BEP does not 

depend on EoL 

of reusable cup. 



Circularity indicator for residential buildings:

introduction and Drive0 EU project

29
Website of the project: https://www.drive0.eu/. ¢Ƙƛǎ ǇǊƻƧŜŎǘ Ƙŀǎ ǊŜŎŜƛǾŜŘ ŦǳƴŘƛƴƎ ŦǊƻƳ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ IƻǊƛȊƻƴ нлнл ǊŜǎŜŀǊŎƘ ŀƴŘ ƛƴƴƻǾŀǘƛƻƴ programme
under grant agreement No. 841850.

Drive0 is an H2020 funded European research project aiming at developing 

and assessing circular deep renovations & plug & play solutionsfor the built 

environment (among other objectives).

A Circular deep renovation is based on 100% life cycle renewable energy, all 

materials used within the system boundaries are part of infinite technical or 

biological cycles with lowest quality loss as possible

Plug & Play modules aim to reduce time&cost onsite, disturbance to occupants.

Demonstration project total net floor area (m
2
) Type of building

1. ParkstadNL 450 Existing 100 m2 single-family dwelling

2. Barcelona ES 320 Medianeras, bind opaque walls

3. Dublin IR 220 Private residences

4. Argelato, IT 470 Historic manor, abandoned

5. Tallinn, EE 1766 Apartments

6. KI, SI 501 Single Family houses

7. Attica, GR 217 Residential apartment and detached house 

https://www.drive0.eu/


Circularity indicator for residential buildings:

building circularity indicator

30
Source: Cottafava, Dario, and MichielRitzen. "Circularity indicator for residentialsbuildings: Addressing the gap between embodied impacts and design aspects." 
Resources, Conservation and Recycling164 (2021): 105120.

1. Material Circularity Indicator: ὓὅὍ άὥὼπȟρ
Ȣ
ὒὊὍwhere ὒὊὍ is the Linear Flow Index 

and  ὢ
ȟ ȟ

is the Product Utility for product Ὦ. ὒ, ὒ ȟ, Ὗ, and Ὗ ȟ are respectively the 

lifetime and utility ratio for product Ὦand for similar products on the market.

2. Product Circularity Indicator: ὖὅὍ= ὓὅὍ В Ὂȟwhere  Ὂ В Ὂȟ ὲand  Ὂȟᶰπȟρ is 

the assigned weight for the design criteria Ὥof product Ὦ. 

3. System Circularity Indicator: ὛὅὍ= В ὓὖὅὍwhere ὓ В ὓ is the total mass of all the 

components belonging to layer ί

4. Building Circularity Indicator: ὄὅὍ = В ὒὑὛὅὍwhere ὒὑ В ὒὑis a normalization 

factor and ὒὑare the weights for the building layer ί
5. Predictive BCI: 

ü ὒὊὍ where Ὢ В Ὂȟweights only the predicted produced waste 

ü ὖὅὍ= ὓὅὍ(weights included in MCI) and the rest of the computation is equal to the ὄὅὍ



Circularity indicator for residential buildings: 

Design and layer weights

31
Source: Cottafava, Dario, and MichielRitzen. "Circularity indicator for residentialsbuildings: Addressing the gap between embodied impacts and design aspects." 
Resources, Conservation and Recycling164 (2021): 105120.

Design 

Criteria
Description Weight

Connection 
type

Dry connection

Dry

1.0
Click
Velcro
Magnetic

Connection 
with added 
elements

Ferry

0.8
Corner
Screw
Bolt and nut 

Direct integral 
connection

Pin
0.6

Nail

Soft Chemical 
connection

Kit
0.2

Foam

Hard chemical 
connection

Glue

0.1

Pitch
Weld

Cement bond

Chemical anchors

Hard chemical 
connection

Design 
Criteria

Description Weight

Connection 
Accessibility

Freely accessible 1.0

Accessibility with additional 
actions that do not cause 
damage

0.8

Accessibility with additional 
actions with repairable 
damage

0.4

Not accessible - irreparable 
damage to objects

0.1

Crossings

Modular zoning of objects 1.0

Crossing between one or more 
objects

0.4

Full integration of objects 0.1

Form 
Containment

Open, no inclusions 1.0

Overlaps on one side 0.8

Closed on one side 0.2

Closed on several sides 0.1

Layer Weight

Site 0.1
Structure 0.2

Skin 0.7
Services 0.8
Space Plan0.9

Stuff 1.0



Results from reclamation audit: impact 

per building layer

32
Source: Cottafava, Dario, and MichielRitzen. "Circularity indicator for residentialsbuildings: Addressing the gap between embodied impacts and design aspects." 
Resources, Conservation and Recycling164 (2021): 105120.

Massranges between 1.31 and 2.06 t/m2

Embodied Energy ranges between 1.49 and 7.60 GJ/m2

Embodied Carbon ranges between 0.15 and 0.73 tCO2/m2

In descending order, the most impactful layers are 

the Skin, the Structureand the Space Plan. 



Predictive Building Circularity Indicator:

results from reclamation audit

33
Source: Cottafava, Dario, and MichielRitzen. "Circularity indicator for residentialsbuildings: Addressing the gap between embodied impacts and design aspects." 
Resources, Conservation and Recycling164 (2021): 105120.

During the reclamation audit, involved experts declared that most part of the buildings 

could be recovered(repaired, reused, refurbished or recycled). Only in the Estonian case 

study the engaged practitioner declared that the external concrete facades cannot be 

recovered. 

This result shows how existing methodologies are not sufficient to proper assess the 

circularity of existing buildings.



Predictive Building Circularity Indicator:

recovering potential through design criteria

34
Source: Cottafava, Dario, and MichielRitzen. "Circularity indicator for residentialsbuildings: Addressing the gap between embodied impacts and design aspects." 
Resources, Conservation and Recycling164 (2021): 105120.

By weighting with respect to 

the design criteria the 

recovering potential ranges 

between a min (Slovenia) 

and a max value (Estonia) of:

1. MASS: 24% and 86% 

2. EE: 32% and 85% 

3. EC: 27% and 89%

The Spanish case studies 

(only external facades) has a 

recovering potential around 

20% confirming that external 

facades, currently, are harder 

to be recoverd.


