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Ecodesign strategies for Resource Efficiency
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Ecodesign strategies for Resource Efficiency

SCELTA DET MATERIALL

QUANTITA BASSO INPATTO  AMBIENTALE

Utilizzare meno materiale attraverso la riduzione
di peso & volume del prodotto finale (6 delle com- Utilizzo di materiali riciclati, riciclabili,
ponenti biodegradabili, non tossici & Nocivi,

pOGo energivoril, da risorse/fornitori Local
. bio-biobased €6G..

I 081G
- - Dematerializzazione

Dematerialization is delivering the same product or service using a
percentage or none of the mass or material types.

)
Mliniaturizzazione

3



Ecodesign strategies for Resource Efficiency

OTTIMIZZAZIONE DISTRIBUZIONE

(RICO PACRAGING

flodularita’ ed impiLabiUta' Nateriale ricictato/riciotggte
lo over-packaging &

1 VINGGIO- 12 UNITA
modu larita

FI I=\ - . IIBALLO. PRIMARIO

impilabilita

RIdUZIOﬂG CIG[ peso € volume

- dematerializzazione
. miniaturizzazione/
riduzine volume
P
\‘) materiali
Leggeri

Reduce and minimize resource and environmental impact

IMBALLI
SECONDARI




Ecodesign strategies for Materials

end of life

Circular Materials

e Materiall riciclabili

* 9 Jhisy U Riuso/rifabbricabilitaa
aé@ ©/0 blodegradabill

Omatericita . Monomatericita




Process Level

OTTIMIZZAZIONE PROCESST PRODUTTIVI

s +{L-©

Ridurre fasi di Lavorazione

Congepire il prodotto (forma e materiali) in

maodo che richieda poche fasi passaggi di lavora-

zlone, Utilizzi materiali facili da lavorare, utilizzi
pochi materiali ausiliari €cc..
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Frocessi produttivi
alternativi

best available technologies
(bAT)

Ridurre gli scarti

m @ rionotio
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Ecodesign_ closing loop strategies

Circular design: closing loop strategies

Product-life phase ‘ Ecodesign criteria e.g.

before point of sale

Design for disassembling

Renewable resources

Non toxic resources

Production phase Secondary raw material

B4 NI

(including extraction Clean production, zero emission

and distribution) Short transport distances
Compressability
Few or no packaging P R
Y 5 W f s
o Recyclability o
End of life phase —
Compostability ’
J
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Metalli Plastica Legno

Z
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Recupero dei Materiali



From Materials to products: the importance of circular design

» Today we are designing technologies considering the actual
production and consumption paradigm.

» Are we sure they’ll be good also for future business model of
poduction and consumption system?

« What change in resource efficiency and valorization if products

conception ad the way we use them deeply change? Which
innovation are required?

ENEN



Linear business models

The term Business Model refers to the conceptual logic of how the firm creates and appropriates economic value by
charging the customer (user) a price for the solution to a problem (Teece, D. J. 2010).

user

ADD DESTROY Cost Define the value
VALUE VALUE

) retail " i
.’" ¥
‘ /
) assemoly ———
) manufacturing ———
) extraction ————_

Cost Create the value

Cost Deliver the value

BM: value creation

USE POST-USE

End of value

FONTE IMMAGINE:

m FONTE IMMAGINE: , https://circle-economy.com/financing-circular-business Pacla SposatcgENEA
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https://circle-economy.com/financing-circular-business

Circular business models

A Circular Business Model (CBM) as conceptual logic for value creation is based on the production of new offerings
utilizing economic value retained in products after its use for (Carbon Trust. 2017). It therefore integrates principles of

circular economy such us resource efficiency and waste preventions.

—— repair/maintain

= Cost
ADD RETAIN
VALUE 2 VALUE
‘ reuse/redistribute é COSt
2
—— refurbish é
=
—— remanufacture = Cost
[==]
e[| @CYCIE
0g®
ost
VALUE RECOVERY '.‘ ©

m FONTE IMMAGINE: , https://circle-economy.com/financing-circular-business

Define the value Recapture value
Create the value Recapture value
Deliver the value Recapture value

mantein Value Recapture value
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https://circle-economy.com/financing-circular-business

Circular economy: resource closing loop strategies
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Circular business models

“Circular
Design” Models
Design products
and rmaterials with
the aim of long
term value
retention

“Optimal Use”
Models
Support better usage
and supporting
service

m @ repair/
ta
mainan “Value Recovery”

© (i

Models
reuse/ Capture vallue after user
redistripute life

@ refurbish
remanufacture

@ recycle

incinerate/
landfill
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Circular business models

“Optimal Use”
Models
Support better usage
and supporting
service

“Circular

Design” Models @ repair/
ta
Design products ('-“) mainain “Value Recovery"”
and materials with Models

the aim of lon,
g reuse/ Capture value after user
@ redistribuce

term value life
@ refurbish

retention
remanufacture
@ recycle

incinerate/
landfill

“Circular Support” Models
Management, Support
m FONTE IMMAGINE: , https://circle-economy.com/financing-circular-business 13



https://circle-economy.com/financing-circular-business

Circular design: closing loop strategies

Circular economy is more than recycling

Design for life time extension .
Think
different

' 1. Rethink

and reduce

NEW PRODUCT

2. Redesign

substitution /upgrade/ refurbishing

b |
4 7 kg of y
| saved materials
4. Repair and
remanufacturing
y
Product part obsolescence
after point of sale From size
to value
Durability
Use phase Repairability,Upgradeability Source: PBL

Water or energy efficiency

Shared use possible

Remamcnabilty LIFE TIME EXTENTION STRATEGIES

Services (guarantee, maintenance)

Circular design strategies. Image Source: Paola Sposato ENEA

Interre s m
m q.????l,'ﬂai/ - C"N Introduction to Circular Design and Business Model in the production and consumption system- Paola Spo! Doyl O S U

EUROPEAN UNION Energy and Sustainable Economic Development




Ecodesign strategies
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. Produzione /
Materie prime Progettazione e fabbricazione Consumo
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Durability and «<HOT TOPIC»

Flexibility:a key worf for upgrade,
manteniance and rapair.

In other words

MODULARITY and standardization

While some niche companies are explicitly exploring modularity in
terms of sustainability, other playersare adopting a business
perspective in which modularity is used to offer mass-
customised products



Concetti e trategie chiave del design circolare

Flessibilita:
Modularita, standardizzazione e compatibiltia

So many USB options, including B, A, Mini B, Micro B, and C.




Flessibilita:
Modularita, standardizzazione e compatibiltia




Concetti e trategie chiave del design circolare

Obsolescenza
programmata



From sharing economy to Collaborative and

Circular business models (CCBM'’s)

Circular Economy Scheme

Industrial
District
B2B

Between production cycles and territory

Life-time extention
(reuse, refurbishment. repairing and maintenance, upgrading, ete.) F O N T E | M MAG | N E .
Paola Sposato, ENEA
I



Dalla sharing economy ai Collaborative and

Circular business models (CCBM’s)

Definizione di Economia Collaborativa

L’economia collaborativa si riferisce ai modelli imprenditoriali in cui le
attivita sono facilitate da piattaforme di collaborazione che creano un
mercato aperto per I'uso temporaneo di beni o servizi spesso forniti da
privati

“un valore inutilizzato e un valore sprecato”

Forme di condivisione: Riuso, redistribuzione, scambio, utilizzo
simultaneo, affitto

ENEN



Why to share?

Critical environmental issues

Data Source: Jacques Lair; 15021931-1:2010
“Sustainability in building construction —
Framewark for methods of assessment of the

tﬂtﬂl worldfs (02 EmiSSiﬂnS- envionmental performance of construction work
world natural resources consumption (71SPRAHeport 2015 onfallan wast

waste production (Italy 37%%)

90% of emission is
Data source:Ellen-McArthur- 12% 50% of produced in urban center
“Growth Within: a circular econarmy EU CO2 urban land I:human Exposure]
vision for a competitive Europe”
emission

(WA total EUSs Agricolture is one of the main causes of chan-
Ak i gesin land use, loss of habitats and biodiver-

natural resources sity, (Ilmate m?"ge’ iz po"”an and FONTE IMMAGINE:
0 impoverishment of the soil. Paola Sposato, ENEA
28 0 consumption

Data Source: FAQ- Food and Agriculture Organization of the United Nations



Why to share?

88%
of the time
is parked
(Italy)

Data source: Marta Manieri. «La mappatura delle
piattaforme italiane 201 5. Adaptation ENEA

50%
uderused
(EV)

93%
for

Drills

149 kg
italian food
waste B

*180 european aveage

Underutilization

35-40%
of european
offices are
underutilized

Data saurce: Ellen-Mc Arthur -
“Growth Within: a circular econamy
vision for a competitive Europe”

EU-27 has 25
billion m2
ofarea..

... but much of it remains
empty or underused!

In developing countries 40% of the waste takes place
in the phase of post-harvest and processing,
while in industrialized countries the same percentage
It is wasted in the distribution and consumption phases.

FONTE IMMAGINE:
Paola Sposato, ENEA

Data Source: FAD- Food and Agricutture Oraanization of the United Nations



Modelli di business circolari e collaborativi

Circular Business
Models scheme

CCBM (Circular and collaborative
business model) sono quelli che si basano
sui principi della condivisione e scambio

di risorse (sharing economy)

53355535555355355553535035550305355533553333355s
Industrial Symbiosis: Sharing of
Resources between industries

reuse of resources/lossess
within the enterprise

3233333333332322330333500 508
Product Service System: b
Product/components withdraw for ¥
remanufacturing (re-use/recycling) g

1. Business-to-Business (B2B) CCBMs:
Simbiosi industriale D
l Reselling, masm:::::ﬁlﬂ o

BM: value creation

refurbishment, manteniance, repair, ...

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

>>>>>>>>>>>>>>>>>>>>>>
Designfor =

2-3 Business to Consumer (B2C) CCBMs: a e
Product Service System (PSS) B
pesignforreding ((BM) %58

(BM based on sharing economy
Disposal (LBM) principles and activities
-,

—~r—

m FONTE IMMAGINE: Paola Sposato, ENEA



Circular Business Models B2C:Industrial simbyosis

Industrial symbiosis (IS) is an important collaborative circular economy business models (CCBM) which
implements “closing the loop strategies™ at the production stage through the collaboration between two or
more companies in order to exchange, share or jointly manage resources, with both economic and
environmental advantages for all parties and the possibility of creating new business opportunities.
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Modelli B2C: i PSS (product servise system)

Life time extention strategies product

within PSS

* Encourages the EPR refurbish, remanufacture recover, recycle, valorization
(extended producer
responsibility) and a better “

resource management producer
(economic interest in material -
valorization by firms)

* Avoids planned obsolescence

* Prevents problems connected
to complex products recycling

* Avoids raw materials
extraction and production

* Internal plat porcessising
ensure bettere second-raw
materials quality

P
m product parts /components / New product
from manteniance acitities and or materials

manteniance service
(repair, upgrade, substitution..)

producer

FONTE IMMAGINE:
Paola Sposato, ENEA
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Product service system (PSS): esempi

Circular Lighting




Product service system (PSS): esempi

Electrolux

PAY PER

Yesterday

Cuslomer buys
A washing machine

Tomorraw Elscirolus peowidas =
1 launary uncion Lol Y .
wilth sloar Cidlhers
-

A machine al homs

Elaciricily
Siprvideg

Upgraceng
Froduct Hecvcling

https://www.electroluxgroup.com/annualreports/2012/en/visionan
dstrategy/electroluxstrategy/innovation/innovatingforsustai/innov

m ating-for-sust.html



Product service system (PSS): esempi

Interface

https://www.interface.com/EU/en-
GB/campaign/reentry/reentry-en_GB




Paola Sposato
ENEA-SSPT- SEC
paola.sposato@enea.it
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