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 This document is authored by Gianmarco Bressanelli of RISE

Laboratory – University of Brescia (“RISE”).

 The document is intended to support an oral presentation.

 The intellectual property of the document and of its contents belongs to

RISE.

 This document and any of its parts may not be used, reproduced or

diffused without the express written permission of RISE.

 Any misuse will be prosecuted by law.

DISCLAIMER
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ECONOMIA CIRCOLARE

Fonte: adattato da Ellen MacArthur Foundation, 2015
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OBBLIGATORIA, 

INEVITABILE?

Legislazione vigente

► 2008/98/EC – Waste framework 

directive

► 2012/19/UE – WEEE Directive

► …

Piano d’azione europeo

► Closing the loop - EU Circular 

Economy Action Plan

► …

Opportunità di finanziamento

► Horizon 2020

► …

Top

Down OPPORTUNITÀ DI

BUSINESS!

Benefici economici

► Riduzione costi 

approvvigionamento materie prime

► Riduzione rischio di fornitura

► Aumento margine aziendale

► Miglioramento immagine green

aziendale

► Aumento soddisfazione e 

fidelizzazione cliente

► Maggior valore informativo (ritorno 

prodotti resi)

► …

Bottom

Up

Fonte: Accenture, 2014; Koppius et al., 2014; Ellen MacArthur Foundation, 2015
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C’È ANCORA TANTO DA FARE...

Fonte: Bressanelli et al. 2017; Ellen MacArthur Foundation, 2015

Re-design dei 
prodotti

• Modulari

• Mono-materici

• Smart

• …

Ri-definizione dei 
business model

• Utilizzo vs Possesso

• Sharing, pay per use

• Piattaforme digitali

• …

Progettazione 
logistica di ritorno

• Raccolta prodotti

• Recupero valore

• Mercati usato

• …

Tecnologia 4.0 come fattore abilitante: IoT, 3D Printing, Cloud…



RISE – Research & Innovation for Smart Enterprises – www.rise.it

6

…MA LE OPPORTUNITÀ CI SONO!

Il settore delle lavatrici

Utilizzo
62%

Acquisto
24%

Servizio
12%

Altro
2%

TCO

Utilizzo
67%

Produzione
31%

Trasporto
2%

LCA

Vendite annue:

15 mln
in EU21 nel 2014

Parco installato:

200 mln
in EU28 nel 2015

RAEE R2 raccolti
a fine vita:

30 %
in Italia nel 2016
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Fonte: Saccani et al, 2017; Devoldere et al, 2009; National Statistics UK, 2016: CdC, 2016; Topten, 2015; Europe Economics, 2015



RISE – Research & Innovation for Smart Enterprises – www.rise.it

7

ECONOMIA CIRCOLARE

IN AZIONE
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ECONOMIA CIRCOLARE

IN AZIONE
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OBIETTIVO DELLA RICERCA

1) Individuare 
azioni «circolari»

• Design 4.0 (IoT)

• Pay-per-wash 
business model

• Leasing di lavatrici di 
alta gamma

• Produttore mantiene 
la proprietà

2) Valutare impatti 
e benefici

• Riduzione costo 
singolo lavaggio

• Riduzione consumo 
totale di energia e 
acqua

• Aumento recupero 
lavatrici a fine vita

Design

Business model

Logistica di ritorno

Economici

Ambientali

Sociali
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STIMA PRELIMINARE
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▼Riduzione del costo di energia ed acqua per famiglia

Situazione AS-IS Scenario "circolare"

- 40%

- 20% - 30%
- 25%

Fonte: Bressanelli et al. 2017
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IL FRAMEWORK (Work in Progress)
Elaboration

Business Cost Model

- Material cost [€/kg]

- Labour cost [€/FTE]

- After-Sales Service cost 

[€/intervention]

- …

Market Model

- Price / Fee [€/WM]

- WM input [WM/year]

- WM output [WM/year]

- WM installed base [#]

- …

Product Structure

Model

- BOM [kg/WM] per 

each component

- Plastics

- Metals

- Electronics

- Miscellaneous

- Critical Raw 

Materials

Failure Model

- Components failure 

probability [%]

- Components MTBF

- Components MTTR

EOL Model

- % Maintenance

- % Repair

- % Reuse

- % Remanufacture

- % Recycle

- …

Technical Model

- Energy consumption [kwh / wash cycle]

- Water consumption [litre / wash cycle]

- Detergent consumption [g / wash cycle]

- Lifespan [year]

- …

Usage Model

- Frequency [wash cycle / year]

- Washing temperature [°C]

- Detergents type

- [Powder, tablet, liquid]

- Additives [stain removal, 

bleach]

- Loading size [%]

- …

Usage Cost Model

- Energy cost [€/kwh]

- Water cost [€/litre]

- Detergents cost [€/g]

- …
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Impacts

Economic Impact

User’s Cost [€/kg]

- Ownership / usage fee

- Energy cost

- Water cost

- Detergent cost

- Services cost

Supply Chain margin [€/year]

- Sales

- Material cost

- Labour

- Production

- Overhead

Environmental Impact

Materials consumption [kg - %]

- Plastics

- Metals

- Electronics

- Miscellaneous

- Critical Raw Materials

Energy consumption [Mwh - %]

- Primary Energy

- Utilization

Water consumption [m^3 - %]

- Production

- Utilization

Emissions

- GWP [kg CO2 eq]

- Acidification [kg SO2 eq]

- Eutrophication [kg PO4 eq]

Social Impact

N° of jobs [#]

- Manufacturing

- Retail

- After-Sales Services

Disposable Income [€ - %]

Drivers

B
u
s
in

e
s
s

Supply Chain Model

- N° of manufacturers

- N° of retailers

- N° of After-Sales Services 

providers

- Manufacturing labour required 

[FTE]

- Retail labour required [FTE]

- After-Sales Services labour 

required [FTE]

- …
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Product Range model

- WM Configuration

- Horizontal axis

- Vertical axis

- Agitator (HE)

- Impeller

- Energy label [Top – Middle –

Low Quality]

- Automatic dispenser

- Loading capacity

- …

S
o
c
ia

l

Household Model

- N° of people [#]

- Laundry requirement 

[kg/person]

- Income per person

- …
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