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Executive Summary

¢KS LINBaSyid R20dzySyd O 2Ghiddlinedifozihé écodésigrbof 5 St A O
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deliverable reports the outcos@ ¥ ¢ | Bcpdesigh guidelingésd

The purposeof this deliverable is t@rovide replicableecodesignguidelines for the
sustainable production of electrical and electronic equipniE&E)

The Guidelines provideey elementdor effectiveimplementation of ecodesigas well
as ecodesigstrategiesaddressing thenainenvironmental issuesndpracticalexamples
that demonstrate howheseare relevanto sustainableeEElevelopment

The present Guidelines incluthe followingcontent

1 Introduction to the ecodesign of EEE, including key aspects and ecodesign principles
the role of ecodesign in tH&XE sector, overview of ESSERVEES projestwell as the
aim of Guidelines

Methodological approach for the integration of ecodesign into EEE production

Description of thedentifiedecodesign strategider EEENndtheir validationthrough
examples of successfimhplementation ofecodesign strategieand best practices
from E&E industry

1 Application of ecodesign strategies t&ERVEES case studies

Starting from literature reviewa list of ecodesign strategies for environmentally
compatible design of ERereidentified

An online survey wasaddressedito GSERVEES partnecs collect feedbacks on the
identified strategies anahformationabout theecodesign measures implementad G
SERVEE®mMOos.

All the ecodesign strategiegredetailed including environmental benefi@everatases
studiesfrom E&E sectowere analysegaking into account environmental and economic
implications associated witheém.

Finally, the GERVEES demonstration products {ashing machine, laser printers and
toner cartridges, ALM products and TVs and displays) develoihéa the project were
analysedas practical examples of the implementation of the ecodesign approach to EEE.
The ecodesign solutions that were applied (or explored) in the four demonstration
products are in accordance with the generic strategies foidesmn in the E&E sector

and seen promising in terms of contributing significantly to strengthening the circular
economy in thee&Esector.
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1 Introduction

The electricaaind electronic equipment (EEE) industry is one of the largest and fastest
growing domains ithe European economit covers the production of a wide variety of
products and devicessuch asinformation and Communication Techogy (ICT)
equipment, household appliances, lighting equipment, electrical tools, medical devices,
etc.

Thegrowth of consumer products and EEE industry have led to negative effettts
environment The EEE products entaignificantenvironmental impacts in all stages of
the product life cyclefrom the extractiorof raw materialsup to their endof life. This
mainly depends othe increasd complexity of devices and their increased use.

In particular, the amount of waste d@lectrical and electronic equipmemtVEEIEis

growingrapidlyat the EUand thegloballevel According to theéatest Global #Vaste
monitor, the volume ofe-waste generated worldwide in 2019 wa3.4 million metric
tonnes(12 Mt in Europe)up 21% ifive years.This trend i®xpected to continuea 57 4

milliontonnesof e-wasteis estimatedby 2021 [1].

WEEE is a complex mixture of both valuable and hazardous materials and substances
They are one of the majorontributorsof the environmental and healilmpacts if they

are not managed properlyn addition,electronical and electroos devicegontain rare

and expensive resources, which can be recycled ande® if the waste is effectively
managed.

This makes more challenging to recoarthe materials for technical and economic
reasonsspecially theVEEE plastics since thlastics fractn is composed of a complex
mix of many polymerg].

Therefore the WEEE prevention atige improvemenof the collectiontreatment,and
recovery of electrical and electronic equipmantthe end of their lifeare essentiako
achievethe sustainable production and consumption objectige$ out by WEEE
Directive New approaches in the design, manufacturing, use and end of [E&Eare
requiredto contribute to the circular economy aimitrease the resource efficiency

In this framework, ecdesignis a key tool for the sustainable production of the ,EEE
considering andncorporating environmental aspects into the proddevelopmen
processwith the aimof reducing the environmental impad3.
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1.1 Role of ecodesign in the E&E sector

Ecodesigrplays akey role in the EEE sectdor the prevention and mitigation of the
environmental pollutionby actingon the resource protection, energy saving and
management of the endf-life of EEEn early phase by their proper design.

The mostsignificanenvironmentalmpactof theseproductsfrom a life-cycle perspective
is theenergy consumptioduring their useFor this reason, energfficiencyis required
for all emergyrelated products asvashing machine, IClighting heating, and thers.
Ecodesigran help tosignificantly improvéhe energy efficiency

Cther relevant environmental issuedor EEEare related to materials usd in
manufacturingand e-wastemanagementt the end @ their life

E&E productsonsist of different materialSome of thenare hazardousot only for the
environment but also for théhuman healthTherefore, theiuse should be reduced or
eliminated [3]. Ecodesign can help in the selection of materials at the design stage,
reducing theuse and subsea@untly the depletion of criticalraw materials(e.g, rare
earths,precious metals;obalt,tantalum,indium,galliun) and limited resources and the
same timancreasing the probability of reuse and recycihthe end of life.

Furthermore, eodesign carcontribute to the reduction of WEEBy increasingthe
LINR RdzO G Qa desighihgdox éadyiilidassenyblig and recycling.

In general,ecodesignis become evemore important for the development ohore
innovativeand sustainable EEE produdtsllows to integrate environmental criteria to
basic requirements of product design, such as: function, reliability, costs, performance,
aesthetc.

Ecodesigmvolveghe improvement oéfficiency of productsvhile ensuring at the same
time high levels of safety and quality.

The implementation of ecodesign strategies offers several benefits in terms of
environmentalgeconomicand social impact&codesign contributes to the sustainability
development and the achievement of environmental goals in accordance with current
polices and regulations on environment protectiém addition, optimisation of the use

of resources, production process and transport can significantly reduce the economic
impact. Furthermore the application of environmental aspects into product design can
improve the image of the comparand make the products even more attractioe
consumersgonsidering the increased environmental awareness.
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1.2 GSERVEHBSoject

GSERVEES project aims to boost a resaffiogent circular economy in the electrical
and dectronic (E&E) sector through the development, testing, validation, and transfer of
new Circular Economic Business Models (CEBMs) based on systeinitoeative
services, such as: etmasing of EEE, product customisation, improved WEEE
management, antCT services to support the other esgrvicesKigurel.l).

ICT tools are being developed as the driver of the proposetheowative services to
take full advantage of the potential and the synergies between circular economy and
Industry 4.0.

The techneeconomic, environmental, and social viability of the new CEBMs is going to
be validated through demonstrations dealing with four target produath élonging

to a different EEE category: washing machine (large household appliances), printers and
laser toner cartridges (IT equipment), ALM products (telecommunication equipanent)

TV sets and displays (consumer electronics equipment).

Furthermore key enabling toolare going to developer boosting the replicability and
transferability of circular economy products and services across EU, developing
ecodesign guidelines for EEE and recommendations on policies to overcome current
legislative barries, as well as a framework for standardizing the circular economy.

CIRCULAR ECONOMY
PRODUCTS & SERVICES

|' DRIVEN BY INDUSTRY 4.0

RE-USE AND
ECODESIGN TOMIZATION ECO-LEASIN RECYCLIN
CODESIG CUSTO 0l CO-LEASING REMANUFACTURING CYCLING

BETTER -
( s T NEW SUSTAINABLE SOCIAL &
LIFECYCLE ND-USER )
ENVIROMENTAL U;Fbﬂi J CONSUMPTION } SOLIDARITY
PERFORMANCE _PATTERNS ) \Fh‘!P\DVMFMI
[seconpary )
kI'EI\‘.'\'!'\A-'\\ER ML,

DEMONSTRATORS

[l ool
® o —

Product testing in real End-users’ acceptance
production and waste testing via living labs and
treatment plants public consultation studies

L

KEY ENABLERS
SUSTAINABLE
STANDARS &
REGULATION PRODUCTION
ECO-LABELLING GUIDELINESS ICT TOOLS

Figurel.l ¢ Overview of GSERVEES Project
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1.3 Ecodesign Guidelines

The present Guidelines have been developethe framework of GERVEES Pradjec
They are the result dhe activities carried out ifask6.1, with the interaction of G
SERVEHRSartners The aim is tocontribute to circular economy in the E&E segtor
providingreplicable gidelinesto simplify, encourage and lead incisive solutions to be
applied inseveraE&E products

Ecodesigrof EEHs a relevant issue for a broambgp of stakeholders. These Guidelines
are mainlyaddresgd to:

1 Product manager marketing directors and other decision makers

These functions are given a brief description of the key elements and the approach that
need to be established teetthe basis for a meaningful implementationesbdesign.
Furthermore, they are supported in developing a spesificiesign strategy for their E&E
productin the framework othe relevant environmental impact areas. The Guidelines
illustratethe available ecodesign strategies addressing the relevanbemantal issues

and the benefits associated with them. In addition, Guédelines provide examples of
success and best practices from the E&E sector. These examples demonstrate how
ecodesign strategies are relevant for product development not only insteyn
functionality, but alsdrom anenvironmental and economijeerspective contributing

alsoto marketingactionsby increasing the company's brand reputation.

1 Manufacturers andesigners

Manufacturers and designesse provided withthe necessarpackgroundnformation

as well as practical examples for understanding and implementing the details of the
selectedecodesign strategy elementsncludingdetailed information on the specific
optimisation strategieso improve the environmeal performance of E&E produas

well as pactical examples from E&E sector af8ERVEES project that illustrate potential
challenges and appropriate solutigmsoviding concrete strategies already applied
specific case studies

The Guidelineare structured in thefollowing sections:

1 Chapter lintroducesthe background contexelated tothe ecodesign of EERd
givesan overview of ESERVEES project and main objectares aim of the
Guidelines.

1 Chapter 2iescribes the mthodologicahpproach for the integration of ecodesign
into EEE production

1 Chapter 3lescribeghe identifiedecodesign strategidsr EEE

1 Chapter 4eports successf@dxamples and best practices from E&E industry

1 Chapter Sfocuses on the pplication ofecodesign strategies toSERVEES case
studies

1 Chapter Gummarises final conclusions and considerations.
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2 Ecodesigmapproachfor EEEndustry

The ecodesigapproachfor EEE aims toreatesustainablgoroducts through dife cycle
approachbased on the evaluation of environmental performanaiedevicesThe fnal
objective is to assess the environmental impacts and to propoksgions for their
reduction in all the phase from Wradle to grav@(or Wradle i 2 O Nil- cisé & Q
recycling)raw materialcquisition manufacturing distribution, use anfinal disposal of
the product[4].

Figure2.1 shows the life cycle phases of EEE productl@diain environmental issues
associated with &h phaseTheseaspects musbe deeply investigated in order to
identify the major effectthat the E&E product has on the environmant toestablish
a possiblemprovement strategy

Materials Manufacturing Transport Disposal

wResource wResource wMaintenance wMass wReuse
wWaste wWaste wEnergy wDistance wRecycling

wEnergy wEnergy Consumption wMeans of wDisposal
Consumption Consumption transport

Figure2.1 ¢ Life cycle phases of BitBduct and relatedresironmental issues

2.1 Ecodesign methods anddals

There are different toolsboth quantitative and senrguantitative, to implement
ecodesign principles and approashncluding

9 Guidelines and checklists

Guidelines and checklisere also useful toolsespeciallyin the preliminary stages of
design for aquick evalation ofthe productQ @vironmentaperformance They provide
suggestions on howo improve environmental behavior andhow to implement
ecodesigmproceduresEvaluationsindprocedures are documentesdep-by-stepso that
theycan be easily transferred aneplicatedfor other EEE applicatid].

9 Life Cyclé\ssessment

Life CycléAssessmenfLCA)s one of themost widely usedool to helpin design and
redesignin asustainablevay. LCAIs a structured,comprehensiveand internationally
standardized methodologguantifying the environmental impacssociated to the life
cycle of a produabr a service.

LCA assists in:

9 Identifying opportunities to improve the environmental aspects of products at

various points in their life cycle;
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1 Decision making in industry, governmental or-gomernmental organis@ns
(e.g., strategic planning, priority setting, product and process design or redesign);
1 Selection of relevant indicators of environmental performance;
1 Marketing (e.g., an environmental claim, dabelling scheme or environmental
productdeclarations).

f’\

e

Figure2.2 ¢ Life Cycle Assessment process

The LCA methodology is regulated by the following standadiguidelines
T ISO 14040: 2006 9 Y BANBY YSy G+t YIylFr3SySyd b [AT
Principles and frameworf6];
 1SO 14044: 2006 9 Y GANR Y YSy Gttt YIFylFr3SYSyd bt [ AT
Requirements and guidelingg;
1 ILCD Handbook: General guide for Life Cycle Assessietgiled guidancgs].

According to thdSO 14040 and I1ISO 140Q4€A consists of four steps: Goal and Scope
Definition, Life Cycle Inventory, ImpaAssessmengnd InterpretationFigure2.3).
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Goal and Scope Definition

Life Cycle Inventory Interpretation

Impact Assessment

Figure2.3 ¢ Life Cycle Assessment framework

The objective of each phase is summarized as follows:

1

Goal and Scopevhere the reasons for carrying out the study and its intended use
are described and where details are given on the approach taken to conduct the
study. Notably, it is in this phase bétstudy that the functional unit is defined, and
that modelling approaches are specified.

Life Cycle Inventoryvhere the product system and its constituent unit processes are
described, including the inputs and outputs (data) to conduct the analysis. The
amounts are in reference to one functional unit and to system boundary, as defined
in the Goal and Scope phase.

Life Cycle Impact Assessmenhere the magnitude and significance of impacts
associated with the inputs and outputs compiled during the iptsvphase are
evaluated. This is done by associating the life cycle inventory results with impact
categories and category indicators.

Interpretation where the findings of the previous two phases are combined with the
defined goal and scope in order ®ach conclusions or recommendations.

Based on the LCresults,the main hotspots in the total life cycle, i.e., critical points
(stages, processes, anflows) that entail the highest impast can be identifiedThis
evaluationcanbe the basis for the ecodesigas ithighlightsthe key aspectson which
further development are required as welk allovs to prioritise the actions and
environmental targets.
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2.2 Integration of ecodesigmto the production process

Given thegrowing impotance of ecodesigrfor the E&E sectp the development and
integration of an ecodesign stratelggcomean integral part of the management process
and decision making

The process dhtegration of ecodesigimto the productionof electrical and electronics
productsinvolvesthe following steps, agported inFigure2.4.

Step 1: Characterise the environmental targets

Step 2: Define the ecodesign strategy

Strategy

Ideation

Step 3: Apply the ecodesign strategy

Step 4: Evaluate the target achievement

Development

(L 4

Step 5: Implement a transparent and
responsible communication

Implementation

Figure2.4 ¢ Process of integration of ecodesign

1 Step 1Characterise the environmental targets

The first steps to definethe environmental targets for the product, starting frorfifa
cycle assessmeminalysigo evaluate thehighest environmental impacts ankighight
the main areas of interventions for impact reduction.

Then, thepriorities of the environmentalobjectivesshould beset based oncurrent
environmental regulation policy and company goalsr any possile relevant
environmentabrand messages.
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71 Step 2Define the ecodesign strategy

Oncethe environmental hotspots are identified attte environmental targets are set
up, the next step is to select thmost appropriateecodesigrstrateges Thisprocess
usually is carried out throughseveral activities involving brainstormiagd other
innovation techniques.

1 Step 3:Apply the ecodesign strategy

Inthis step, the selded ecodesign strategies ardgegrated in thedesign othe targeted
product Eachproposedsolutionshould be verified

1 Step 4Evaluate the target achievement

Also inthe concept stagea validation processhould becarried outto assess the
effectiveness of thepplied strategies, in terms ofnvironmental benefits and other
technical and sustainability aspectis phase is an iterative proceffsthe solutions
R2y Ql \d&itedtargets,Bis necessary to go back on stefp2edefine theeco-
designstrategy.

1 Step 5implement a transparent and responsible communication

After the development of the solutioit,is important toimplement a transparent and
responsibleeommunication oriented to show the achieved environmertiahefits.

In addition,there are many ectabels forEEEproducts that guarante¢he excellent
environmental and energy performance of the prodygts
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3 Ecodesigistrategies

This section focuses on ecodessgrategies fothe environmentally compatible design
of EEEo prevent reduce and/or minimize environmental impagtgroduct throughout
the life cycle phases

Several ecodesign strategies have hdentified kased on literatureeview[4] [10][11].
Furthermore an online survey was addressed t&ERVEES partners to collect feedback
on the identifiedstrategies

Table3.1 showsa comprehensive list of available ecodesign strategieslémtric and
electronic productsEach strategy isethiledin the followingsubchaptersincluding the
resultingenvironmental benefits

It is important to consider the fact that tli&Esector includes hugevariety of products,
which differ in their production processes and intended use. TherefacEEBroduct
hasdifferent requirements. It is necessary to evaluate the nature of the product in order
to select the besécodesigrstrategy to appl.

Table3.1 ¢ List ofidentifiedecodesign strategies for E&E

Ecodesign strategies

S1 Demateriadation
S2 Product sharing
S3 Ecdeasing
New conceptlevelopment S4 Multifunctionality
S5Productasservice
S6 Pay per use
S7 Digital twin
Physicabptimisation S8 Improving product durability and reliability
S9 Optinsation and integration of functions
S10 Easy maintenance and repair
Material selection S11 Recycleahaterials
S12 Recyclable materials
S13 Renewable materials
S14 Reduction in material use
S15 Low energy content materials
S16Selection of low impact materials
Productionoptimisation S17 Alternative production processes
S18 Processptimisation
S19 Less energy consumption
S20 Less waste production
S21 Use of renewable energy
Distributionoptimisation S22 Packaging optisation
S23Transportation optimisation
S24 Implementing reverse logistic

Deliverable 6.1. Guidelindsr the ecodesign of the electrical and electronic equipment
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Ecodesign strategies \

Product useptimisation S25 Cleaner energy sources
S26 Lower energy consumption
S27 Reduction of consumables
S28 Cleaner consumables

Optimisationof End of life = S29 Reuse of product
S30Remanufacturing
S31 Repurposing
S32 Design for disassembly
S33 Design for recycling
S34 Design for safe disposal

Enhancing of circularity S35ICT tool for enhancing circularity

3.1 New concept Development

The first stage dhe life cycleof EEE is the concept. In this phase, different environmental
iIssues cabeinvestigate to improve environmentglerformanceandproductcircularity
at each life cycle stage.

This common strategy foresees the implementation of innovatikeegies such as
dematerialisation, multifunctionality and the development of new services into product
design (e.g., product sharing, eecS I A Ay 30X Syadz2NAy3I GKI
needs.

The analysis of consumer needs should be theisgapoint for the new concept
development strategy. For this reason, the involvement of different stakeholders (i.e.,
consumers and suppliers) plays a fundamental role.

Demateriakation (S1)

Description of the strategy Environmental benefit

Dematerialisatiorconsists of using less or 1 Reduction of resource consumptior
material to provide the same product ( Opportunities to reduce dispos
service. Some options tdematerialisea costs and improve raw materi
product are: utilisation, finding ways to exten
1 Optimise- maximisaesource efficiency b product lifecycles.

reducing the mass or types of material

the product
1 Digitalize sel the product electronically o

virtually  eliminating the need fc

warehouse and retail stores, and for t

materials, energy and space the

consume (ex. electronic grocery shoppir
1 Servitee - sell the utility of the product a

a service, referring tmptions of sharec

product use and longer product life.

Deliverable 6.1. Guidelindsr the ecodesign of the electrical and electronic equipment
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- Product sharingS2)

Description of the strategy Environmental benefit

This new concept strategy consists of sha Increased use of the product enta
the use of product, which is not use significant environmental benefit
frequently. The product doesot belong to a including less -evaste generation, a
single user but is supplied to different users well & reduced fixed costs.

This strategy allows to irease the effective

use efficiency of the product and redu

demand for new products and their embedd

raw materials.

To increase the revenues generatkd the

service, manufactures shouléxtend the

service life ofthe product, ensung easy

maintenance and repair.

Typical examples of application of tf

ecodesign strategy ithe E&E sector art

photocopiers and laundries.

- Ecoleasing(S3)

Description of the strategy Environmental benefit

Ecoleasings a strategy in which durab Transition of product ownershi
goods (e.g., computers, copieappliancg¢are structures towards an increase
rented to a client for a certain period, aft producer responsibility model
which they are returned to theanufacturer. Optimisation of product use.

The manufacturer takes responsibility of t

product after its use and ensures the best-e

of-life alternative.

Therefore producers must design prodsdb

be durablegasyto repair and easily recyclab

at the end oftheir life.

- Multifunctionality(S4)

Description of the strategy Environmental benefit
Function enhancemenin a single produc Reductim of resources per functior
during its use stage, e.g. smartphone The impact of themultifunctional
printer. New manufacturing technologie products on the environment is lowt
such as additive manufacturing a than in case of using single functi
developmentsn functional materials or mukti products to fulfil the same function:
material design offer new opportunities in tl fewer resources, less waste ai
design of multifunctional components. emissions during the production ai
packagingtransport and distributior
stages and less waste to be proces
at the product enebf life.

Deliverable 6.1. Guidelindsr the ecodesign of the electrical and electronic equipment
Pagel9 of 65



(Cservees

- Productasservice(S5)

Description of the strategy Environmental benefit
Productasservice strategy consists Strengthening the circular economy
providing additional services beside t Product as a Service will often ke
product. Customers subscribe to the produ products in use longer as tt
and pay recurring fees. Therefore, produc company will take responsibility for
must take care of the product and take it b¢ high level of care for the product
to have a new life. This provides greater utility for tr
To increase profitability, manufacturers sho' consumer without needing addition
design product for easy maintenance an natural resources.

repair, select higiperformance materials tha

are easy to separate artd put back on the

market at the enebf-life phase

- Pay per Use (S6)

Description of the strategy Environmental benefit
Thisstrategy consists of providing a prodt Lower environmental footprint due t
for which the customer pays a fee based optimisedproduct use and improve
the actual use of the equipment, instead collection and enaf-life
paying the renting of the product management.

Manufacturers retain ownership of tk Consumers wdd become more
product and are therefore responsible f conscious about  consumptic
delivery, maitenance and take back end of patterns astheyonlypay in the use
life. Design for durability, maintenance, a phase anddo notown the product.
repair as well as recycling should Companies would take responsibili
implemented. for product life cycle issues.

- Digital twin(S7)

Description of the strategy Environmental benefit

Digital Twin is a virtual representation ol Improved processperformance anc
product or process that aims to predict tl energy efficiency

performance of its physical counterpalt.is Extendedproduct life

used throughout the product lifecycle -

simulate, predict, andptimise the product

and production system

Deliverable 6.1. Guidelindsr the ecodesign of the electrical and electronic equipment
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3.2 Physical optimisation

Physical optimisation aims to increase the reliakdlitg functionality ofthe product,
improvingits environmental performance. The main strategies are the following:

- Improving product durability and reliabil({$B)

Description of the strategy Environmental benefit
Improving durability and reliability othe Saving resources amedducingwaste
productto extendits lifespan. due to the extension of theroduct

Lifespancan be extendedhrough predictive lifespan. Prolonging the life of
maintenance, minimizing or avoiding the v product type is also a substanti
of problematic components and selecting t improvement in its environmental
most reliable materials and componer efficiency.

possible, with high resistance to wear &

environmental degradation.

In addition, durability can be significan

improved through a modular product desic

allowing forproduct upgrades during the lit

cycle.Products with interchangeable parts ¢

suitable for modular design.

- Optimisation and integration of function$9)

Description of the strategy Environmental benefit

Optimisationof function and ntegration of Reduction of resource consumptior
different functions into a single produc Looking for opportunities to reduc
avoiding extra machining process. disposal costs andmprove raw
Some actions may require the reductmfthe material utilsation, finding ways tc
number of production processes, the use extend product lifecycles, ¢
alternative  production techniques ar designing with the ultimate interan
methods, which are cleanecheaper with of  reusng, refurbishng,  or
lower waste production, etc. remanufactuing.

- Easy maintenance and rep&810)

Description of the strategy Environmental benefit

This strategy consists of designing the proc Reduction of environmental impac
for easy maintenancand repair in order tc thanks to the prolongation giroduct
increase its lifespan. Therefore, maintenal lifespan. In this way, the demaifat
processes mustbe simplified and all the extraction of new raw materidad
information for a proper maintenance must | reduced

stated, such as: frequency, disasbiyr

instructions, troubleshooting, tools require

expectedcomponentlifetime, etc

Deliverable 6.1. Guidelindsr the ecodesign of the electrical and electronic equipment
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Description of the strategy Environmental benefit

Manufacturers must ensure spare pa
availability for repair.

3.3 Material selection

The selection of suitable materials at the design stage entails significant environmental
benefits in terms of saving critical raw materials, reducing limited resources, increasing
reuse and recycling of materials.

- Recycled material$11)

Description of the strategy Environmental benefit

Increasing the amount of recycled content Reduction of the consumption «
the product. Promoting the use of recycl virgn material

materials in product design is a fundamer Reduction of environmental impacts
strategyto achievea circular economy. For th linked to material productian
reason, it is interesting a design approaclk Improvedcircularity

determine the convenience of using recyc

material (i.e., feasibility and suitability) a

thus simplify the process of material selecti

- Recyclable materia($12)

Description of the strategy Environmental benefit

Selecting recyclable materials that can Reduction of the environment:
easily managed at the end dife. The impacts related to endf-life phase
recyclability of materials is performance Enhanced circularity.

indicator for the recycling chain that focus

on the efficiency of recycling

- Renewable material6S13)

Description of the strategy Environmental benefit

Use of renewable resources. Renewa Decoupling of nomenewable

material is a material made of natut resourcesDuring growth, renewabl

resources that can be replenished, generat resources absorb carbon dioxic

after generation (ex. wood). Whilstthese resources are kept in tt
technical system, they act as carb
storage. For many renewab
materials, it is more sustainable tc 1
use or recycle them.

Deliverable 6.1. Guidelindsr the ecodesign of the electrical and electronic equipment
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- Reduction in material us€s14)

Description of the strategy Environmental benefit
Reduction of material use: Reduction of environmental impac
A avoiding the oversizing of the produc of the product, lower production
decreasing the thickness of tf impacts and costsand less waste
componentusing lighter materials, generation at theend-of-life phase.
A decreasinghe surface treatments of the
product

- Low energy content materia(§15)

Description of the strategy Environmental benefit

Use of materials with lower embodied enert Energy saving and reduction of G
A material that is locally sourced and emissions embodied in the materii
relatively urprocessed will have a low level A 'sustainable material' in one pla
embodied energy. Materials that have hi may have a high energy load

levels of embodied energy are generally another due to local avability and
sustainable and should be avoidetienever the type of transport involved. Thu
possible. For example, the propadn of it is necessary a LCA study to as:
embodied energy that is linked to transport and choose th@ppropriatematerial.
muchlower for lightweight materials.

- Selection of low impact materia($16)

Description of the strategy Environmental benefit

Replacement ofhazardougnaterialsor those Reduction of environmental impac

responsible for the major impactd the life of the product during its life cycle.

cyclewith low-impact materials Nonuse of toxic materials enta
significant benefits for human heal
and betterwaste management.

3.4 Production optimisation

The production process should tyatimised to improve the environmental performance

of the product. Environmental impacts can be reduced by improving process efficiency,
reducing resources use and wagieneration, adopting alternative processes that are
more environmentally friendly and efficient, increasing internal recycling, and favouring
the use of renewable energy systems.

- Alternative production process¢S17)

Description of the strategy Environmental benefit

Processes thantailsignificant environmente Reduction of production impactSee
impactsshould bereplacedwith alternative [S9]environmental benefit for furthe
processesThese latter should be evaluat¢ information

Deliverable 6.1. Guidelindsr the ecodesign of the electrical and electronic equipment
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Description of the strategy Environmental benefit
within the lifecycleto guarantee a effective
reduction ofenvironmental impacts.

- Proces®ptimisation(S18)

Description of the strategy Environmental benefit

Process optimisation involves reducing ' Reduction oproductionimpacts See
number of production steps anonproving [S9] environmental benefit for furthe
process layouthanks to theimplementation information

of more efficienttechnologies

- Less energy consumptid®19)

Description of the strategy Environmental benefit

Minimiang energyconsumption Thiscan be Reduce impacts related to higl
achievedhrough theoptimisationand energyconsumption

recovery of energy streanasmdthe use of

high-efficiencytechnologies

- Lesswaste production(S20)

Description of the strategy Environmental benefit

Minimizing the waste productiorthrough Reductionin the production of waste
process optimisation. Corporate manager and reduction in the relatec
often need to choose the optimi consumption of resources.
configurations of productionprocesses tc

reduce waste.

- Use of enewable energ{S21)

Description of the strategy Environmental benefit

Incorporation of renewablenergysourcesn Reduction of impacts related f
production processes. Renewable energy energy consumption Decrease the
one of the most important and accessible wi use of destructive fossil fuels.

that companies can progress to meet th

business and sustainability goals

Deliverable 6.1. Guidelindsr the ecodesign of the electrical and electronic equipment
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3.5 Distribution optimisation

The distribution phase can be optimised by acting on packaging and enhancing transport
and logisticsRegarding packaging, ecodesign strategies mainly focus on reducing the
amourt of packaging and resources and the associated impacts. While transportation can
be improvedby optimizing each shipmenselecting the best transportation mode,
reducingpackagingizesandimprovingthe logistics network

- Packaging optirsation (S22)

Description of the strategy Environmental benefit

Avoidngunnecessary packagingefor Reduction of resources consumptic

certain products that can be distributed

unpacked

Redwingthe amount of material Reduction of resourcensumption

Use of reusable packaging Enlargement of lifespan, decrease
packaging waste

Use of recycled material Reduction the need for extracting,

refining, and processing new raw
materials, energy saving and
reduction of C@emissions

Use oflow-impact materials Reduction of product impacts relate
to packaging

Use of recyclable materials Increased recycling leading to less
waste impact

Reduingthe volume of packaging Environmental benefits linked to the

optimisation ofdistribution phase

- Transportation optimisatio(523)

Description of the strategy Environmental benefit

Increasing the efficiency of transportation = Reduction of environmental impact
Enhancing théogistics efficiency related to transportatiorphase.
Reducing size and weight of product

Relocation of major sites (logistic hubs,

production) back to Europe

- Implementing reverse logistic solutiof®&24)

Description of the strategy Environmental benefit
Implementing an effective reverse logis Reduction of wasteless materials
strategy i.e., supply chain managemetitat and energyconsumption reduction
moves goods from customers back to 1 of environmental impacts

sellers or manufacturers.

Deliverable 6.1. Guidelindsr the ecodesign of the electrical and electronic equipment
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Description of the strategy Environmental benefit
The revers logistics aims to recover vall

from productand to manageits end-of life,

enhancing the circular economy

An effective reverse logistic strategy I

minimize returarelated losses.

3.6 Product use optimisation

Regarding use phase, theodesigrstrategies focus onptimisationof product useto
reduce waste generation antligh consumptionof energyand consumableduring the
LINE RdzOGQa tAFS OeofSo

- Ueanerenergy source€S25)

Description of the strategy Environmental benefit

Use ofrenewable energy sourceturing the Reduction of impacts related to tf
using phase of thproduct, e.g, solarelectric energy consumption during the u:
chargers providing clean power to the EE phase

products.

- Lower energy consumptiof526)

Description of the strategy Environmental benefit

Improving the energy effiency ofproduct Reduction ofimpacts linked to the
especially forenergyintensive products. An high energy consumptionRedudion
energy efficient product is any type ofthe amount of energy needito be
consumer product (lightbulbs, power strif generated through the burning ¢
etc.) that performs the same function as fossil fuels like coal and natural g
nonrenergy efficient alternative, while savil Less energy generation from fos
money and energy through smart ener fuels leads to lower greenhouse ¢
technology and decisions. emissions, which contribute to glob.
climate change and have been prov
detrimental to our natura
environment.

- Reduction ofconsumable$S2)

Description of the strategy Environmental benefit

Reducing the use of consumables. Thisbea Reduction of resources consumptic
achieved by designing produ@t way to See [S9] environmental benefit f
reduce the consumablemateriak required furtherinformation

Another solution is to extend the durability

consumables in order tdecrease thir use

along the product lifetime.
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Description of the strategy Environmental benefit

Furthermoe, it is important to provide the
instruction on correct maintenance anc
consumable replacement

- Oeaner consumablg$B)

Description of the strategy Environmental benefit

Use of casumablesthat can berecycled, Reduction of impactselated to the

reusedor remanufacturedthus reducing the O 2 y & dzYfina dispalai.

amount of waste to be landfilled Thisstrategy leads tahe avalability

All the information on the correct disposal of more materials that can be

the consumablemust be provided to user. recycledand thusit can reduce the
extraction of raw materialsfor
production purposes.

3.7 Optimisation of End of life

Different ecodesign strategiean be adopted to reduce the high environmental impacts
related to the Enebf-Life phase of EEE. These aimdfaailitating the enebf-life
management, encouraging the recyclingusing and remanufacturing options.

Furthermore communicatiorto-user strategies can enhance bgsactices regarding
end-of-life treatments

- Reuse of produc{S29)

Description of the strategy Environmental benefit

This strategy implies the refurbishment Minimisation of environmental
product to be usedby a second customer impacts due to the enlargement
Design for reuse must ensure easy disassel LINE RdzOi Q& €t A FS G A
and repair in order to simplify the partial reu

of components.

- RemanufacturingS30)

Description of the strategy Environmental benefit

This strategy focuses on product restorat Reduction of the use of raw materic

and reconditioning of its parts to rebuild a nc and energy necessary to manufactt

product. This strategy is an efficient way new product.

maintain the product in a closed loop. ¢tKS SEGSyarzy 2
significantly reduces th
environmental impactand costs of
the manufacturing process.
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- Repurposing (S31)

Description of the strategy Environmental benefit

Repurposing consists of transformintpe Saving of environmental impacts d
product to a newone product with alternative to final disposal

purpose. Therefore, design for-parposing Saving of material  resource
must include features and details th consumption

facilitate repurposing

- Design fordisassemblyS32)

Description of the strategy Environmental benefit

Design for disassembly aims at ensuring ' Boosting the recycling and reu
the product and its components are recycle options to reduce the impacts relate
re-used, or remanufactured attheend of lit 1 2 G KS LINGRIRAzO 0 Q 3
The product must be designed to be ea

disassenbled. The use of connectors a

fasters can facilitate the disassembly.

- Design forecycling(S33)

Description of the strategy Environmental benefit

Design for recycling aims ptomoting the Reduction of resourcensumption,
recoveryof the materials for additionaiseby: reduction of GHG emissiarsee [S9
A Use smaller more compact board desigl environmental benefit for furthe
Minimize the number of components information

Minimize the number offasteners or

connectors

Minimize different types of plastics ai

metals

A Minimize use of plated or contaminate

metals

Do not use nuts and bojts

Minimize adhesives for plastic parts

Follow regulations anstandardssuch as

RoHS

> > >

>

> > >

- Design for safe disposgd34)

Description of the strategy Environmental benefit

Design for a safe disposal means avoiding Reduction ofmpacts related to the
use of toxic andhazardous substance LINE R dzO-of-ligiphadSe/SBe [S9]
providing detailed instruction on prop¢ environmental benefit for further
disposal, using biodegradable materi information.

whenever possible.
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3.8 Enhancing o€ircularity
- Use of ICT toab enhancecircularity(S35)

Description of the strategy Environmental benefit

Use of ICT tool for communication a Strengthening the circular economr
information exchange throughout the E See [S9] environmental benefit f
value chain to significantly enhancircular further information

economy in the E&E sector. Differe

functionalities can be implemented based

the productneeds, such as: tracking, easer

feedback, iterative user and repair mant

consumables management, WE
management protocols for rese or recycling
AYLI Ol FaasSaayvySyi

interaction toolbox, etc.
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4 Successfubemplesand best practices

This Chapter providesan overview ofsuccessful examplesf ecodesign strategies,
actions,and best practices from the E&E indus8gveratases studies were analysed
taking into account environmental and economic implications associated with ithem,
order to validate the identified strategies, demonstrate +«gafld strategies and best
practices and pravthe environmental and economic benefits that can be achieved by
applying ecodesign strategies in EEE.

The differentcasestudiesare describedbelow. For each of thenthe appliedecodesign
strategies, asdefinedin Chapter 3are outlined.

Case study Philips Senseo® Viva Café Eco

Appliedecodesign strategies

V Material selectionRecycled material$11), Recyclable materials (S12dw
energy content materials (S1Sgelection of low impact materials (S16)
V Product useptimisation:Low energy consumption (S26)

¢tKS {SyaS2t =A@l [/ I FS 902 NBTF 8elopingii KS t K7
innovativesustainable products through ecodesign antiancinghe circular economy.

The new modePhilips Senseo® ViRafé EctiD6562Figure4.1) was developed within

European research project POCH. Theproducthas been designed applying different

ecodesign strategies such as use of more recycled exytlable materialgproduct

energy efficiengoptimisation YR addza dF Ayl ot S LI O1F3IAy3aAsE (Kd
carbon footprint.

Figure4.1 ¢ SENSEO® Viva Café Eco HOJ&362
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The plastic in contact with watend coffee is free of bisphenol A. The cardboard
packaging material contains a minimum of 90% recycled content.

Eco mode shubff for 28% less energy consumptiand thus potential energgost
savingsPhilips Green Products can reduce costs, energy consumption aachiS€lons
offering a significanenvironmental improvement in one onore of the Philips Green
Focal Areag Energy efficiency, Packaging, Hazardobstances, Weight, Rexing and
disposal and Lifetime reliaibyi [13].

Case study Bignifylighting services

Applied ecodesign strateqies:

V New concept developmenbematerialisatior{S1),Productasservice().
V Product use optimisatioh:ow energy consumption (S26)

Signifyprovides lighting as servicguaranteeing high efficiencgnd taking care of
instalktion, maintenance, and management of the lighthmgughout its lifecycle

Thanks to the use of smart lightimgd I0oT sensors reattime data on operations,
activities and consumpticare providedThis allows to optimize energificiency as well
asreducing CO2 emissior@ther benefits of lighting as serviege energycostsaving,
reduction of maintenance costs, more sustainable lighaggvell aglematerialgation.
Figure4.2 shows an example of annual energy cost saliregto theimplementation of
lighting as service provided by Sigfii#].

10K instant annual savings, 50K annual service fee
during the Service Agreement (Year 2-5), and 40K
new annual Energy Cost (Year 6 onwards)

Costs (€)
Current energy
. and maintenance
cost

New energy cost

Light as

Iz a Service fee

Savings

New maintenance
cost

Year | Year 2-5 Year 6 onwards

Figured.2 ¢ Example of annual energgstsavingrelated to lighting as servi¢g4]
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Case study ISCOustainable packaging

Applied ecodesign strateqies:

V Material selectionRecycled material§11), Reduction in material ug&14)
V Distributon optimisation:Packaging optimisatiqi$2).
V Optimisation of End of lif@esign for recycling (S33

Ciscohas implemened several eco-design strategies to optimize packagingof its
productsand reduce the related environmentalirden such asoptimizing packaging
efficiency, minimizing singlese plastic and foam, reducing unwanted or redundant
items in shipments, and using easily recyclable materials

Ciscoreduced the amount opackaging needed to protect products through design
optimisation. This has led to reduction in in corrugate carboard, paper and foam.
Furthermore packaging is made of single material or multiple materials that are easy to
separateto facilitaterecycling.

Cisco usethermoformed mediumdensity polyethylene cushiomsadefrom recycled
materialwhereveris possibleandcorrugated carboardith aminimum of 25% recycled
content

Forselected highvolume products or spare, such as cables, optics pluggaidesory,
central processing units, hard drives, fans, and rack geamuitspacks are usefd.5].

The reduction of the dimensional weight of the spare pack can lead to economic benefits
in terms ofreduction of thecost of suchmaterialand itstransportationsince the amount
used igdiminished.

Case study €airphonesmarthphone

Applied ecodesign strateqies:

V Physical optimisationmproving product durability arréliability (S8), Easy
maintenance and repa{D).

V Material selectionRecycled rateriak (SL1), Reduction in material use (S14

V Optimisation of End of lif&euse of produdi®29), Design for disassembly
(S32), Design for recycling )33

Faiphoneisone of the most sustainabilfpcused companies in the mobile technology
sector. Fairphone has developedseries omore sustainablemartphone.
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Fairphone smartphone is designed lde durable, modular, easy repair apdsy to
recycle.Hardware is desiged to last as long as possible, and software upgrades are
constantlyprovided by Fairphoney 2 NRSNJ 2 AYONBI 4SS (KS LK2Y
Fairphone sells spare parts and offers detailed repairs instruction and tutorials
Moreover,the modular design hasignificantlydecrease the complexityof disassembly

andrepairsby usergFigure4.3).

Fairphone gathers old phones by tdi@ck programméo givethem a new lifePhones

that are no longefunctional go to recycling, where they are processed to recover the

valuable resourcesvoiding evaste generation.

Furthermore, Fairphonase increasingly fair tradegcycled,and responsibly extracted
materials.For examplein the new Farphone 4model tK S LK 2y SQa 62 R& A&
aluminiumfrom certified vendors, with a 100% recycled plastic back cover

The characteristics afurability and repairability confer to the mhoct cost saving in

terms ofrepairand maintenanceosts of theproduct.[16].

Core module Selfie , Earspeaker - ViaTh carneias
(not a commercial spare part) \ camera

Back cover

100% recycled
plastics

Display

- \

\

b 4 \
Replace a broken screen / \ \

with 8 screws USB-C Port Loudspeaker Battery

Figure4.3 ¢ Modular desigrof Fairphone 417]

Case study 5: Philips healthcare

Appliedecodesign strategies:

V New concept developmenEcacleasing (S3)
V Physical optimisationmproving product durability and reliability (S8)
V Optimisation of End of lif&euse of produdt®29), Design for recycling (33)

The continuous technological development of healthcare systemslves the
replacement of equipment withigh residual value at a high disposalst. In this
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framework, Philipshas introduced ecoleasing strategy for fie@dre equipmentto
ensure high qualitgnd low costs focustomers.

Philips provides upgradeable equipment tadces caref refurbishing systems as well as
reusingmaterials reducinghe life cycle costs of the equipmesntd extending their life

Philips has achieved 80% material reuse (depending on the product) through its
refurbishment activitie§1 8] [19].

Case study @roductionoptimisationin Samsundacilities

Applied ecodesign strateqies:

V Productionoptimisation Alternative production process€Sl7), Process
optimisation (S18), Less energy consumption (&&8% waste production (S20
Use of renewable energy (S21)

Samsung has dedicated nyaefforts to reduce the GHG at its worksites, increasing the
use of renewable energy, treating process gases, improving the effiofezgpyipment
and production processeSuch efforthaveledto a reductionn GHG emissioresjual

to 7,091 thousand tames compared to the expected emission amanr020.

Samsung achievats goal of 100% renewable enenggagefor its worksites in the U.S,
China and Europley 2020 Moreover, the ompanyis expanding the renewable energy
to other regions

For examplesolar and geothermal systems have been installétbregFigure4.4).

Figured.4 ¢ Solar panels giarking lots in Samsung campuses in K{zeh

Tominimize energy consumptian manufacturing process, many actions have been
taken such as:
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1 Optimizing the capacity usdition rate of equipment such as HVAC systems, freezers,
air compressors, and pumps.

1 Blocking airflow Hbetween clean room doors, and adjusting the supply of air from
outside to maintain the positive pressure

1 Installing seftleaning condensers to impmthe efficiency of freezers

T Il R2dzAGAy3a GKS SELI yRSR LRfteateNByS 69t{v

Regardingemiconductor manufacturingjfferent strategiehiave been implemented to

reduce theenvironmental impacts related to processes:gas

1 reducingthe use ofprocess gaseatiroughprocessoptimisation;

1 improving theefficiency of the process gas treatment facilities

1 development of alternative gases replace PFCswvhich are used in the major
semiconductor processing ste@8% of PFCs have been replaced in processing steps
of some products

Furthermore, the company are continuouslymproving the product design and
manufacturing procest minimize the waste generatiordevelopingwaste process
technologiesandincreasngwaste separation

In terms of economic benefits, investmemtsenewable energgower plant can lead to
future savingsconsidering that the ddar costsexpect tofall below those of coal
Moreover,enhancingnergy efficiencyn production processemtails decreasing energy
usage and thus a reduction in ttatal cost of energy21].

Case study WeWash Baredwashing machinand dryers

Applied ecodesign strateqies:

V New concept developmen®roduct sharingS2)

WeWash[22], an innovative sphoff of BOSH Grqu) is the market leader in digital
booking and billing systems in communal laundfies. goal of the companyts make
washing and dryingnore sustainabland usesfriendly, combining digitalisation sharing
economy and sustainability.

The company offers WeWash C#rggured.5), afull-service solution thatquip laundry

with high quality and energgfficient BOSH machinescluding WeWash Box a
maintenancefree device for digital booking and billingleWashtakes care of the
installation, service and maintenance of the machines. In addition, the laundry is
continuously monitored by the Network Operation Center (NDi@xefore, any faults

are identified immediately, allowing fast and efficient maintenance.
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Figure4.5 ¢ WeWashsolutionfor laundry{22]

WeWash laundrigrings significant environmental benefits in terms©f €missionskor
example, in a 5@nit residential buildinga WeWash laundry room witB shared
machines with a lifeycle of 3 years each equals a total of 10 machines over 10 years of
standard usage entail saving 49% ob @@issions compared to thetandard use of
private machines.

Manual processes concerning everything to do with a communal laundry room are
inefficient and cost intensive. Theitomatiation of the laundry room operatedy
WeWashgives many costaving opportunities. For example etlnitial setup costs
(depending on the option chosen) are cheaper than any of theoparated machines
commonly used in the industriPayment from the users is entirely cashless with the
possibility to choose between different digital payment methdtiss meangetaining

full control over costandremoving pay high deposit fees to the bémikthe coinadded

Case study Slivetti multifunction printer

Applied ecodesign strategies:

V New concept developmenMultifunctionality (S4)

V Physical optimisatiorDptimisation anéhtegration of function§S9)

V Product use optimisatiom.ower energy consumption (S2Bgduction of
consumables (S27), Cleaner consumables.(S28)

The Olivetti d-Color MF459, «Color MF559 and-Color MF659 A3 colour multi
functional printers have been designed to providegh efficiency and productivity
providingfast print, copyand scan speeds, a vast array of finishing optionseweral
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mobile and direct print functionaliti€Bigure4.6). With allthese functions and thability
to customiz the operator panel control, thee systems offergreat versatility which
allows to satisfy a wide range of customers.

Furthermore Olivetti hassignificantlyimprowed the products performancepnsidering
environmental issueslhe energyefficiency has been increased, reducing the energy
consumption(closeto 0 W when the machine is not in use and only 0.5 W while in sleep
mode) Moreover,the capacity and durability of consumables have beamsiderably
extended entailingthe reduction & waste producedgreater productivity and less
downtime for maintenancg3].

Olivetti provides highquality, environmentally friendly and completely rowic
consumabledor its printersto ensure high safety for usef4]. These systems are
designed specifically to boost productivity by cutting c&stsvidingast print, copy and

scan speeds, a vast array of finishing options and unsurpassed mobile and direct print
functionalities reduces managemeahd runningcosts. Cost energy saving features
resultfrom the Auto Power off function that automatically swishthe unit off after a
predetermined operation time and the Auto Sleep function that enables the duplicator
to enterésleepm@ R @

Figured.6 ¢ Olivetti multifunction printef23]

Case study Digital twinin healthcare

Applied ecodesign strategies:

V New concept developmenbigital twin (S7)
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Phiips has applied digital twin for their medioadjuipment for hospitals or personal
health devices to assist their desjgmogressDesignershaveconducted simulations in
the developnent of a portable oxygen generator and used the digital prototypes to
perform tests, reducing the product testing time.

Digital twin(DT)is a dynamic virtual representation of a device, which is continuously fed
with data from embeddedensors and softwarigure4.7). This gives an egrate real

time status of the physical devideata from DT can significantglp the product and
software developmente(g.,understanding user behaviour and need) to develop a more
userfriendly design and achieve efficient, flexible, customised;ettesttive and high
quality productionand reduced maintenancenterventions and costs Conducting
scenario tests by digital twin technology for any changes or expected changes with
respect to operational strategy, staffing and care delivery models ledals tiperation

coss. Indeed, the virtual simulation reduces product development timek @st while
maintaining a high level of qual[B5][26].

Physical device Digital twin

Sensors l
=
-z C—

T l

Predictive maintenance Device diagnostics

Optimized operations and prognostics

l

Design and performance
improvements

Figured.7 ¢ Schemasation of digital twin in product desid@5]

Case study 10: ONA lamp

Applied ecodesign strategies:

VV Material selectionRecycled material(€l1), Recyclable materials (S12),
Renevable materials (S13)

V Optimisation of End of lif&kemanufacturing (S30), Design for disasbly
(S32)Design for recycling (S33)

ONA[27] has developedircularlampsmade from industrial scrap materidis., wood,
metal, plasticyithin EU CIRCA4Life proj¢28].
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The Medusa woodmodel is made with renewable and recyclable materetsl is
available in 3 dimensior{Eigure4.8). This modular lamgonsists ofew materials to
ensue an easyand practicatlisassemblpndfacilitate recycling

ONA lamshowsa lower environmental impacbmpared withother similarproducts in
the domesticlighting sector

Moreover, & part of theCIRCA4Lifeesearch projectONAis demonstrating a new circular

economy approactbased onthe use & eco-cost and ecaredit in order to reward

O2 y adzy SNIKS YSRX28 0 SKI O AsplajgNtee ebalodtsaich $hbwy LJAa R A
consumelinformation on its environmental impact.

Ecaocredits are points that are awarded when consumers return the lamp to have it
recycled. ONAoffeRA 4 O2dzy 1a 2y yS¢ LINRPRdAzOGAZ RSLISYRA)
and its evaluationw S G dzNJ SR LINE R d2BeindarestNIS O &A@ INTIYEER O Sy (i NE
components that are still in working conditisaturns to ONA which are used for
remanufacturingnew circular lampsThe Ececosts and Ecoredits systers were

designed to encourage entsers to reuse and recycle their small electronic products.

Such syst@ can produce economizenefitsby reducing the managemenbss of the
disposalincentivizing the consumers to return the products the nearestrecycling

centre. Moreoverthe modularity creates savingpportunity in the sorting phase by

reducing the cosbf disassembly the product

Figure4.8 ¢ ONA lamp Medusa wo¢a9]
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Case study 1Repurposing end of life notebook computers from consumer WEEE as
thin client computers

Applied ecodesign strateqies:

V Optimisation of End of lif&ke purposing (SB.

Coughlan et al. (201830] have reported that 9% of laptogsom consumerWEE,
sourcedfrom Civic Amenity sites (CAyere suitable for repurposing as thin client
computers. A thin client is a lightweight computer that is designed to operate in & server
based environment and does not require a hard disk drive.

This strategy alvs the reuse of thenotherboard central processing unit (CPU) and
memory (RAM) moduleso produce thin client computers, and the recycling of
components thatontain the most concentrated quantities of critical raw materials such
as batteries, hardrives, LCD and the larger fractions for recy¢higure4.9).

Figured.9 ¢ Concept of repurposing notebook compufessn Ewaste[30]

Toincrease the feasibility and efficiency of this -efdife strategy, the followingesign
criteria for repurposing EoL notebooks as thin clients have been identified:

1 PCB mounted Fan ahtbatsinkassembly,

1 Eliminate daughter and I/O boards,

1 A separate PowdButton assembly,

1 Reduction in size of the motherboards surface area or physical size.

An LCA analysis hdemonstrated that the repurposed notebook can lead to a significant
emission saving compared to a new thin client computer due to the extensiandifeti
and offsetting the production of new product.
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