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Introduction

Background

The Directive 2009/125/EC oecodesignestablishes a framework for Elécodesignrequirements for
energyrelated products with a significant potential for reduction of energy consumption. The impleanent
tion of such requirements would contribute to reach the target of saving 20% of primary energy by 2020
as identified in the Commissié®m Communications on Energy 20Z&uropean Commission 2010ahd on

the Energy Efficiency Plan 201(European Commission 2011&codesigmmeasures may be reinforced
also through the Directive 2010/30/EU on the indication by labelling and standard product information of
the consumption of energy and other resources by energhated productsOn the 15 June 2015 the
European Gmmission agreedts revision to propose a new regulation that seeks to restore th& Acale

for labelling by creating a mechanism for rescaling products that can accommodate further improvements
in energy efficiency, establishing a product database on rgyeefficiency and introducing a safeguard
procedure to improve national market surveillance.

The EuropearCommission launcheih 2014 the revision of theecodesignand energy/resourcelabel
implementing measures for the product group 'household dishwashers (DW)'. The revisiorhsisidgen
coordinatedby the European Commission's DG of the Environment and DG Energy, and is undertaken by
the Commission’s Joint Research Centre (JRC) siighport from Oekenstitut and the University of Bonn.
Oc "~ h>ocj _jgjbt ja oc’ m qdndj i ajggjrn oc’ >j hh
related Products (MEErEFOWI and VHK 2011 monsisting of the following steps:

1 Task 1, Scope definitio, standard methods and legislation

Task 2, Market analysis

Task 3, Analysis of user behaviour and system aspects

1

1

1 Task 4, Analysis of technologies

1 Task 5, Environmental and econonsc
1

Task 6, Design options
9 Task 7, Policy analysis and scenarios

The canprehensive analysis of the product group following the steps above will feed as research evidence
basis into the revision of the existingnergy label Regulation (EC) 1059/2010European Commission
2010a) and the EcodesigrRegulation (EC) 1016/2010 on household dishwash@sropean Commission
2010b).

The research is based on available scientific information and data, uses -a&yiéée thinking approach, and
has engaged stakeholder experts in order to discuss key issussd to the extent posdile reachconsean-
suson the proposals

A set of information of interest has been collected. Starting from the initial preparatory ststycélled
'ENER Lot 14") prepared in 20qTSIS 2007a)and the resulting Regulations listed above energy label

and ecodesignfor domestic dishwashers and washing machines, a generic review of the fitness of these
policies took place as part of the DG ENER project "Omn{Mi¢K et al. 2014)The Omnibus study ideint

fied a nunber of issues of tlese Regulationsvhere revisiorwas advisable.

Against this background, informatidmas been revised, updated and integrated to reflect the current state
of play, following the MEErP methodology.

11
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As final result,this updated preparatorystudy incluegts a comprehensive techrecanomic and enviro-
mental assessment for this product grou@ hisdocument provides policy makers witithe evidence basis
for assessing whether and hoto revisethe existing Regulations.

A Technical Working GroupWG)of stakeholdershas been created in order to support the JRC along the
study. This Technical Working Group is composed of experts from Member States, industry, NGOs and
academia who have voluntarily requested be registered as stakeholders of the wtly through the po-

ject website fittp://susproc.jrc.ec.europa.eu/Dishwashers/indexX.html

The TW(as contribuied to the study with data, information and written feedback to questionnaires and
working documents. Interaction with stakeholddras also taken place through two meetings organised
by JRC:

9 1st Technical Working Group (TWG): e 2015, in Seville.
1 2nd Tehnical Working Group (TWGJ: November 2015, in Brussels.

Additionally, a webinar was organised on 7 October 2016 to discuss potential material efficiency eequir
ments.
Structure of this report
This documents structured in the following chapters, following Tasks 1n@f MEErP:
1 Chapter 1- Scope, defining the products and presenting relevant standards and legislation;
1 Chapter 2, Markets, presenting economic and market datadishwashers athe EU28 level;

1 Chapter 3, Users and system aspects, describing user behaviour, key aspects influencing such
practices and system aspects related tishwashers

1 Chapter 4, Technologies, analysing products from a technical point of view with a special focus
on designtechnology and innovation.

1 Chapter 5, Environment and economics: an environmental and economic assessment of base
cases

1 Chapter 6, Design options: an analysis of the improvement potential achievable for this product
group through the implementation of I available technologies and best not available techno
ogies

1 Chapter 7, Policy senariosassessmernta streamlined impact assessment of different policy
options

12
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1. Task 1: Scope

The aim of Task 1 is to analyse scope, definitions, standards and assessment methods and otherlegisl
tion of relevance for the product group and to assess their suitability for the existogdesigrand ene-
gy labelregulations

1.1. Product Scope

The following sections first provide an analysis of existing definitions of household dishwashers as used
for example in European statistics, legislations, standards and other voluntary initiatives suchoas ec
labels; followed by stakeholder feedback regarding the existing scope and definitions of the current EU
ecodesign ancenergy labelRegulatiors.

Based onthis information and further research and evidence, a preliminary revised scope and revised
definitions are proposed.

1.1.1.  Existing definitions

The following section provides an overview of existing definitions of dishwashers given in key standards
and legislaton.

1.1.1.1. European statistics

The European statistical database for manufactured goods PROD(Edkdstat [n.d.])classifies dik-
washers under the following NACE Rev.2 code:

2751.12.00s Household dishwashing machines

In the Preparatory Studyor Ecodesign Requirements of Energying ProductslLot 14: Domestic Dils-

washers & Washing Machinesf 2007 (ISIS 2007b) o c ajmh™ m I <>@ 00.,9) )
Cjpn cjg_ _dncr\ ncdbubfrorh ¥ Jarmudry 2008 NAGE\Rav 2 jis o be usedyen-

eral, for statistics referring to economic activities.

1.1.1.2. Regulations (EQ No 1016/2010 and (EQ No 1059/2010

The Regulation(EC) N0l016/2010 with regardto ecodesign requirements for household dishwashers
(European Commission 2010b)nd Regulation(EC) NdL059/2010 with regard to energy label of hoas
hold dishwashergEuropean Commission 2010applyto

Hectric mainsoperated household dishaghers and electric maineperated household ds
washers that can also be powered by batteries, including those sold forhmusehold use and
buitkg! f msqgcf mj b bgqfu_qfcpqgB,

For household dishwashers, the following definitions are given

Household dishesheB kc | g _ k_afglc ufgaf aj cswdrggqctr pgl g ¢
lery and cooking utensils by chemical, mechanical, thermal, and electric means and whieh is d
signed to be used principally for negprofessional purposes.

? @sighpuseholddgf u_qfcpB kc_I g _ fmsqgcfmjb bgafu_qf
net, a prepared recess in a wall or a similar location, requiring furniture finishing.

Specificecodesign requirements for household dishwashers are further differentiated by capéamimber
of place settingssk antd size:

1 Requirements regardingnergy Efficiency IndefEE) (c.f.equation 1-1) for:

13
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- Household dishwashers wita rated capacity equal to or higher than 14s and household
dishwashers witha rated capacity of 10psand a width higher than 45 cm

- Household dishwashers withrated capacity of 1Qosand a width equal or less than 45 cm
- Household dishwashers with a rated capacity of 8 ang®
1 Requirements regardinBrying Efficiencyor:
- Household dishwashers withrated capacity equal to or higher than 8 ps
- Household dishwashers with rated capacity equal to or less thanps.

Within the method for calculating the EEIhousehold dishwashers arelso differentiated by capacity
and/or size:

1 Calculation of the Standard Annual Energy Consump{®AEcjc.f. equation 11, p28) for:

- Household dishwashers with a rated capacity equal tdh@her than 10ps and a width hidp-
er than 50 cm

- Household dishwashers with a rated capacity equal to or less than,%pd

- Householddishwashers with a rated capacity higher than 9 asd a width equal or less than
50 cm.

1.1.13. Standards IEC 60436 and EN50242:2008

The standarddEC 60436 (edition 3.2ansoldated with amendments1&2, published orl9 April 2012,

and EN50242: + +3 Y@g ~omd” _dncr Hiocinn najajnmc ihpnhnejmgi bpr
apply to lectric dishwashers for householgse that are supplied with hot and/or cold watérhe object is

to state and define the principal performance characteristics of electric dishwashers for household use

and to describe the standard methods of measuring these characteristibs. standard dfines household
dishwashers as follows:

Dishwasher machine which cleans, rinses, and dries dishware, glassware, cutlery, and, in some
cases, cooking utensils by chemical, mechanical, thermal, and electric means. A dishwasher may or
may not have a spedi€ drying operation at the end of the program

1.1.1.4. European Ecolabels

The scope of the German Ecolabel Blue Angel-BZL152 for Household DishwashefRal gGmbH 2013)
isgivenasfollows\ apmoc m _  adidodji ja Y g ~omd” _dncr\r

These Basic Criteria apply to electric dishwashers for household use. Excluded from the scope are
dishwashers for semprofessional and professional eswhich feature special cleaning qr
grammes for norhousehold use, e.g. medical offices, kindergartens etc.

Specific requirements on energy efficiency, water consumption and noise emissions of househwold dis
washers are further differentiated by size:

i Dishwashers > 45 cm wide

T ?dncr\nc " mn y /0 ~h rd
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1.1.1.5. US Energy Star

The US Energy Star Program Requirements Version 5.2 for Residential Dishwpsehddesdefinitions
ajm °?2dncr\ nc mnx»categoriessoc”~ ajggjrdib np]

1 ‘*bishwashey2A cabinetlike appliance which with the aid of water and detergent, washes, rinses,
and dries (when a drying process is included) dishware, glassware, eating utensils, and most
cooking utensils by chemical, mechanical and/or electrical means and disesh&oghe plumbing
drainage system.

T Amkn_ar B:gAgdfshwashdr that Bas a capacity of less than eighg plus six serving
pieces as specified in ANSI/AHAM-DVR010 (incorporated by reference; see § 430.3), using the
test load specified in sectio.7 of 10 CFR 430, Subpart B, Appendix C1.

T @r 1 b _pb BAgdstiwasheay that paB a capacity equal to or greater than eightplus
six serving pieces as specified in ANSI/AHAM-IDRW10 (incorporated by reference; see 8§
430.3), using the test loadpecified in section 2.7 of 10 CFR 430, Subpart B, Appendix C1.

T ¥Wmpr " j c :BdishivashemwhichgsBiot permanently connected to the household water
and electric supply lines. It can be mounted on wheels and easily moved from one plage to a
other n normal use. This definition includes dishwashers intended to be used on a countertop or
table.

Further, he scope ofthe US ENERGY STAR Program Requirements for Residential Dishwashgitslity
Criteria5.2 (Revised April 2013}overs following prodcts:

A.Included Productdroducts that meet the definition of a dishwasher as specified above and a
consumer product as specified in 10 CFR § 430.2 are eligible for ENERGY STAR qualification under
this specification.

B.Excluded Product®roduct types not specifically identified in the definitions given above are not
eligible for ENERGY STAR qualification under this specification. Products that are covered under
other ENERGY STAR product specifications (e.g., Commercial Dishwashexrisgligible for qua

ification under this specification.

The citedCode of FederaRegulatios (CFR), Title 10Part 430 #&nergy Conversation Program for o
sumer Product&é ' -l .+) - kmjgd_"n oc" aj ggj(U.8.iGovernmergdi do
2014):

Consumer product means any article (other than an automaobile, as defined in Section 501(1) of
the Motor Vehicle Information and Cost Savings Act): (1) Of & ypWhich in operation e
sumes, or is designed to consume, energy or, with respect to showerheads, faucets, water closets,
and urinals, water; and (ii) Which, to any significant extent, is distributed in commerce for personal
use or consumption by indiduals; (2) Without regard to whether such article of such type is in
fact distributed in commerce for personal use or consumption by an individual.

The US ENERGY STAR Program Requirements for Residential DishwaBhgisility Criteria 5.2 are
under revision.According taDraft 2 Version 6.0 from 17 June 2014there are no changes in the product
definitions of dishwashers. Deviating from Version Sidwever, Draft 2 Version 6.0 provides an explicit
_~adidodji ja Y °~“jinph " m kmj_p~*o»
Consumer prodet means any product (other than an automobile, as defined in Section 501(1) of
the Motor Vehicle Information Cost Savings Act) which: (1) in operation consumes, or is designed
to consume, energy and water (2) to any significant extent, is distribute@mnserce for personal
use or consumption by individuals.
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1.1.1.6. Ecodesign Preparatory study Lot 24

The Preparatory study for Eodesign Requirements of Energysing Products, Lot 24: Professional Was
ing Machines, Dryers and Dishwashers, Part Dishwashers, Taslctlof 24.3, Definition of professional
dishwashers within Lot 24 defines professional dishwashers as folloRidenauer et al. 2011)

‘Professional dishwashBr kc _| g _ k_afglc wufgaf ajc_Ilk* pagl
ware, glassware, cutlery, and other utensils connected to the preparation, cooking, arrangament o
serving of food (including drinks) by chemical, mechanical, and thermal means; which is connected

to electric mains and which is designed to be used principally for commercial and industrial pu
poses as stated by the manufacturer in the Declaration ofifdomity (DoC).

The delimitationbetween professional dishwasherand household dishwashers is defined through the
Machinery Directie (European Parliament 2006ayhich explicitly exclude dishwashers intended for
household use and which defines essential health and safety requirements for dishwashers which are
intended for professional use. According to the Machinerg®ive, manufacturers have to determine the
Y“wdio i _"_ pn % # jh nod” jm ~jhh mrd\g * di _pnomd
called Declaration of Conformity.

1.1.1.7. Summary

The followingTable 1.1 summarises and structures the different existing definitions for householddis
washers according to their function, intended use, design format, capacity or dimensions, power supply
and other criteria.

Table 1.1: Systematic of existing definitions for household dishwashers

EU Ecodesign / Energy | IEC/ EN EU Prodcom | German US Energy Star label

LabelRegulation standards statistics Blue Angel ecolabel

Function
°H\ ~cdi > rc|°H\~cdi > r|-- °<kkgd\i "
rinses, and dries cleans, rinses, and the aid of water and
dishware, glassware, dries dishware, detergent, washes,
cutlery and cooking glassware, cutlery, rinses, and dries
utensils by chemical, and, in some cases, (when a drying po-
mechanical, thermal, cooking uensils by cess is included)

\'i _ 7 g " o md| chemical, mechan dishware, glassware,
cal, thermal, and eating utensils, and
electric means. A most cooking utensils
dishwasher may or by chemical, mechan
may not have a cal and/or electrical
specific drying means and discharges
operation at the end to the plumbing
ja oc kmj ~.m\di Vb~ nt

Intended use

°Cjpn cjd_ |°Cjpn cjg_|°Cjpn cl°Cjpn cjg|°M nd_'hi od\

T m» ' di “"gp_ co@s~r"gp_ _|r\nc m»6

sold for nonrhousehold scope are dib- °>jinph m K

pn’ » washers for semi means any product
professional and rcd”*c g d
professional use icant extent, is di-
which feature tributed in commerce
special cleaning for personal use or
programmes for consumption by
non-household di _dqgqd_p\ grn

use, e.g. medical
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EU Ecodesign / Energy
LabelRegulatios

IEC/EN
standards

EU Prodcom
statistics

German
Blue Angel ecolabel

US Energy Star label

offices, kinderga

o in To"n)
Design format
Di ~gp_dn,ik. °f-- ° >\ ]-gdf o6
intended to be installed \'m_»6
in a cabineta prepared °>j hk\~"o»6
recess in awall or a °Kj mo\] gab
similar location, requi nently connected to
dib apmidop the household water
and electric supply
lines. It can be
mounted on wheels
and easly moved
from one place to
another in normal use.
This definition m-
cludes dishwashers
intended to be used
on a countertop or
o\]g ) »
Capacity and/or dimensions
EEI requirements: > 45 cm width < 8 ps plus 6 serving
T h ,, kn y /0 ~h r|lkd " n #°7]
1 10 ps and h 3 kn kgpr
> 45 c¢m width kd™ "~ " n #°nd
1 10 psand
y /0 ~h r
1 8and9ps

Drying Efficiency Index
requirements:
T h 3 kn
T y 2 kn
SAKE calculation:
T kn h , + \

> 50 cm width
T kn y 4
1 ps>9and
y 0+ ~h r
Power supply
°@g “~omd”" h|-- -

jk>m\ o™ _» \
mains-operated that
can also be powered by
]Voo md’ n»

Others

supplied with hot
and/or cold water
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1.1.2. Feedback from stakeholders with regard to the existing scope and definition

In March 2015, a questionnaire has been circulated by the study team to gather input and opinions from
stakeholders for use in the revision of trezodesign and energy/resource label requirements of household
dishwasherqJRAPTS 2015h)R@arding the scope and definitiorie the currentRegulatios, stakehaodl-

ers were asked

9 if the existing definitions are comprehensive and clear or should be modified,

9 if the existing functional definition of dishwashers is exhaustive and coherent, or ditaahal
functional parameters are of relevance,

if devices that can also be powered by batteries should still be listed separately in the scope,
if there is still a need to list buitin household dishwashers as a separate category,

if there are any eamples of niche or special purpose types of household dishwashers which
should be included or excluded from the scope, and

1 if semi-professional dishwashers shtiibe excluded from the scope.

Based on this input, a revised scope and definition weresented at the ¥ TWG neeting (23 June 2015,
Seville).Further stakeholder feedback during and aftdre meeting led to a slight adaption of the scope
presented again to stakeholders at the®2r'WG meeting (17 November 2015, Brussels).

All recommendatins provided by stakeholders are summarised in the followpaints leading to a final
draft revised scope and definitions to be used for this study (cf. secfidh3

1.1.2.1. Clarity of the existing definitions

Only few stakeholders commented on thi®int Those who answerecbnsider the existing definitions as
comprehensive and clear.

Ajim a " _J]\~f m b-dm»dentbnl.d.23. o mh ©°] pdgo

1.1.2.2. Functional parameters

The given main functions (cleaning, rinsing, and dryingje explicitly put forward by one stakeholder to
be themost important parametersTwo stakeholdersliffer between

9 Primary function: Cleaning and rinsing

1 Secondary function: Drying, which is an important function for consumers but the drying function
is not included in all programmes.

Anotherstakeholder proposeas secondary functiothe capabilityto remotely controlthe dishwasher
Regarding the functional parameters the following definition was presented at th& WG meeting
Household dishwasher means a machine

1 which cleans, rinses, and dries dishware, glassware, cutlery and cooking utbgpsdeemical,
mechanical, thermal, and electric means;

1 which may or may not have a specific drying operation at the end of the programme.

General agreement was expressed regarding the definition inofyithe main functions of DWSs, since it is
pretty closeto the definition already in place. The second part was discusseide extensively Some
stakeholders found that drying is one of the main functions of the DWs and that this process should be
always included. If not, it would be possible to sell DWs withthe drying function. Other stakeholders
consider that the proposed definition is in line with the definition in the Standard EN50242/IEC60436 and
that it reflects the reallife and market where there are programs that do not carry out a drying process a
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the end of the cycle (e.g. short or fast programs focus on cleaning and not on drying processes). The
purchase of a DW without the drying function is not possible the current market sinceleDWs should
demonstrate their performance by compliance withe energy label andecodesign regulations thater

quire testing against the standard program including both cleaning and drying processes.

1.1.2.3. Built -in appliances

Those stakeholders answering to this question state that generally there is no needdeparate categ-

ry because there is no difference, in terms of covered efficiency and performance, betweerirbaitd
free-standingh\ ~cdi "-d) » °epdgdi oc k\'no pn” _ \'n jiss | a
sional appliances. One stakeheldcomments that a separate category would only be needed if reguir
ments were different from those for freestanding machinesAnother stakeholder notes that the diffene

tiation is mainly needed for the noise measurements and declarations, as noise emgsare lower, when

the appliance is built into a cabet.

Alsoin the 1% TWGIt was discussed if the separate reference to "btiiit appliances" in the current scope
and definitions might be removed. Stakeholders welcomed the proposal to remove itdintgal out that
the Energy Label Directive should be checked before the final drafting to determine if it requires explicit
mentioning of builtin.

At the 2¢ TWG meeting on 18 November in Brussels, stakeholders were informed that there is explicit
refererce made to buikin appliances in theEnergy LabeDirective 2010/30/EUEuropean Parliament
2010)#~pmm i ogt pi_ " m m gdndji $' rc m -/ ©°Diajmh\o

Member States shall ensure that:

(a) information relating to the consumption of electric energy, other forms of energy and whkre re
evant dher essential resources during use, and supplementary information is, in accordance with
delegated acts under this Directive, brought to the attention of -@rsgrs by means of a fiche and a
label related to products offered for sale, hire, hiperchase o displayed to endusers directly or
indirectly by any means of distance selling, including the Internet;

(b) the information referred to in point (a) is provided in respecbuoilt -in or installed products -
ly where required by the applicable delegatadit.

=\'n" _ i ocdn "~ skgd?~do m a m i”" do r \-chi %k mjlkkkqd)\_i
mentioned in the current scope of the revised regulationstausehold dishwasherjist for the purpose
of aligning to theframework EnergyLabelDirective 2010/30/EU.

In case of the future revised Enerdyabel Directive 2010/30/EU not including this reference anymore, the
explicit reference to buitin appliances might also be removed from the revised scope of diehwasher
regulations.

1.1.2.4. Battery -powered dishwashers
The picture of he stakeholdergesponding tahis topicis ratherindifferent.

On the one handthe market data collected reveals thdiattery-powereddishwasherscould not be @-
tected on the EU markeBatterypowereddishwashes do not have any market relevance. No battery
operated household dishwashers could be detectddce \ery small dishwashers withd or 5 ps, which
might be possibly portable, seem to have disappeared from the market since 2010/28dsb for the
coming yeas, it is expected that batterypowered household dishwashers will not enter the market

Further, the current test standard does not explicitly describe a test procedure for baptewered appt

ances. As dishwashers powered by batteries might reach diffeperformance levels, they might require

test procedures other than the given ones. Thus, if being included, specifications and test procedures
would have to be developed and included in the performance standard for household dishwashers.
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On the other land, somestakeholdes argue that it might become relevant, if battergowered appliances
would need a different amount of energy in case of battery usage as compared to being operated by
electric mains.These products should be considered separately ay/tmay not reach the same perfo
mance levels as traditional machinesnother stakeholder, howevearguesthat all dishwashers should

be covered by identical requirements, i.e. that the best / most energy saving models should be promoted
in a technologyneutral way.

Also, someof the respondingstakeholdes still seethe need to keep this sulsategory listed separately in

the scope as it might become useful in the framework of smart grids and demand respdviaehines
operated by batteries or working in continuous current could become more relevant in the future, as
energy from renewable sources becomes more relevaieoretically, battenpowered household appl
ances might work as capacity storage in a smantid network; however, it is assumed that such power
storage would rather be implemented as a central storage system for the whole household with the single
appliances still being electrdmains operated.

In the 1 TWG meetingtakeholders welcomed therpposal to exclude batterpowered dishwashers
from the scopedue to the lack of the relevance of this type of machines on the market. However, it was
recommended by stakeholders that the exclusion of bagteperated appliances should apply only to
thosethat are solely operated by batteries and not to those appliances that either have a battery as one
of their components to operate auxiliaries or those that can be both maipsrated and operated by
batteries (e.g. battery baekp).

1.1.2.5. Niche or special purpo se products

Ji° nol\f  cjg_"m h>\in oc\ o oc  ngenemldriclddesdajl typeg o ©° c j
possible niche products like tablep dishwashers, transportable dishwasher or even batipowered
dishwashersTheyinform that smart appliances shortly will be no niche anymore and proposed that they
should not be separated. According to his opinion, energy efficiency of WLAN modules must be evaluated /
rated separately for instance in relation to netwatstandby.

Another stakeholderpropes\ _ _di b _ " adidodjin ajm °cjo adgg»"' ©°r
°di o bm\ o _ kjr  m hasiasystenhapproach is heeded th identifyadditional ene
gy saving potential beyond those within the appliance.

1.1.2.6. Semi-professiona | appliances

Oc™ ~“"pmm io m bpglodjin \kkgt o] fasbgep discusgeds » dnc

1 Should semiprofessional appliances (which at first glance seem to be comparable to household
dishwashers) be additionally included in the a4l regulations?

Although some stakeholders argued that senprofessional dishwashers should hawnergy labelre-
quirements since their use of resources is more intensive, most stakeholders agreed not to handle semi
professional appliances under the scopé this revision on household appliancelsut rather underthe
professional onesvhichare currently covered under Lot 24nd for which work is already ongoind\rgu-
ments of stakeholdersagainst their inclusion in the current regulation on household dissiveas

1 Thedifferent way the product is usee.g. the frequency of usg)

1 They cannot be compared with household dishwasheemiprofessional dibwashers need
higher voltage (400 Vand have different safety requirements (e.gelated to16 A).

1 Inaddition, due to the higher reliability requirements, the appliances are often built with higher
material masses. This may have an impact on measured energy and water consumption since
more material mass is heated up during the cleaning and drying proces3éerefore they
should be considered separately.
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1 Semiprofessional dishwashersould have the same requirements as the professional ones.

Table1.2 shows the mairdifferences between household and seqmiofessional dishwashers.

Table 1.2: Main differences between household and semi -professional dishwashers

Household dishwashers| Semiprofessional dishwashers (categandercoun
edwaterchange); sourcBRiidenauer et g2011)

Number of operations 280 cycles per year 2, 20 racks/h (depending on program)
Cycle times (depending on the 30-200 minutes 6, 27 minutes

chosen programme)

Safety requirements Low Voltage Directive | Machinery Directive

Based on thisfeedback it was recommended tkeep only household appliance#n the scope ofthis
revision.

Additionally, the question was askeddafc = "~ p mm’ i o _ ° a dsisudfficidnf to deljmitthesec j p n ~ |
products from (semi) professional appliance§ he current definition states thaa household dishwasher
means a machine which is designed to be used principally forpmfessional purposes.

It seems that the current definition might not be clearrmugh as it is in general possible for a private
consumer to acquire and use an appliance designed and intended for professional use or for a professio
al user to acquire and use a household appliance. Besides the design, also the way household asd profe
sional products are marketed to and accessible for consumers is relevant.

Di b i m\ g’ ajm cjpn cjg_ \Vkkgd\i”" nlLVMQ014/35EU pd m" |
(European Parliament 2014tgpply, whereasprofnndj i \'g \ kkgd\i " n a\agqg pi _
T mt »  ?(WMBh200648/EC{European Parliament 2006a)

In order to provide greater legal certainty for manufacturers and to avoid potential misinterpretations, the
°Bpd_"gdi n ji oc \Vkkgd~”r\odj i (EusopeancComnisgian 2007 /go\ b
modif. 2012) clarify the borderline between the scope of these two DirectivEge criterion to be taken

into account for determining the intended use is the use intended and stated by the manufacturer of the
\'kkgd\i "~ AN AT mi T di oc hdnojt "M?2g>$» °\?2 _"gdim\ od
mation/instructions/advertising concerning the product. The statement from the manufacturer in the
product information concerning the specific product is the criterion that has to be considered to determine

the intendeduse of the appliancgin this case which DirectivelyYDor MD) applies. Evidently this must
accurately reflect the reasonably foreseeable use of the product. The definitions provided by the-guid

gdi " n \m> °Cjpn cjg_ \Vkkgd\i\*" " n ndhinodkiodj i ajjam °_jjhh"
In this sense, the reference to theVDwas confirmed by stakeholders to appear the most objective
mears to differentiate between household and ndmusehold use of the appliance.

1.1.3.  Final proposals for product scope and definitions

Based on the previous analysis of existing scopes and definitions, stakeholder feedback related to the
scope during the course of the preparatory study (cf. sectlch?) as well as the analysis of market data

and trends (cf. Task 2), the following draft final product scope and definitions are proposed for the rev
sion of theecodesigrand energy label egulations for household dishwashers

1.1.3.1. Final proposal for a product scope

Current scope oEcodesign RegulatigiiC) Nd.016/2010 for household dishwashers
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This regulation establishesecodesignrequirements for the placing on the market of electric mains
operated householdlishwashers and electrimains-operated household dishwashers that can also be
powered by batteries, including those sold for Rbausehold use and build i cjpn cjg_ _dnecr

Regulation (EC) No 1059/2010 with regard to energy label of household dishwashers has thessape.

Proposal for a revised scop#f the ecodesignregulation for household dishwashers:

This regulation establishesecodesignrequirements for the placing on the market of electric mains
operated household dishwasheend electric mainsoperated househld dishwashers that can also be
powered by batteries, including built household dishwashers.

Theenergy label regulationvould have the same scope, as follows:

Thisregulationestablishes requirements for the labelling of and the provision of supplemgnproduct
information on electric mainsoperated household dishwashers and electric maoperated household
dishwashers that can also be powered by batteries, including{ittousehold dishwashers.

1.1.3.2. Final proposal for definitions

Current definitions ér household dishwashers in thEcodesign Regulatio(EC) Nol016/2010 and the
EnergyLabelRegulationN EC) Nd.059/2010:

Household dishwashBr kc | g _ k_afglc ufgaf ajc_I1lqg* pgl q¢
lery and cooking utensils by chemicahechanical, thermal, and electric means and which és d

signed to be used principally for negprofessional purposes.

2 @sgdj rf msgcfmjb bggfu_qfcpB kc_IlI g _ fmsqgagfmjb
net, a prepared recess in a wall or a sinmilacation, requiring furniture finishing.

Proposal for revised definitiongf the ecodesign andnergylabelregulationsfor household dishwashers:

Y¥dousehold dishwashers, é i a] joé ] éi] _dejaé sde_dé _ha]ljo(éne
glassware, cutlery and cooking utensils by chemical, mechanical, thermal, and electric

means, which may or may not have a specific drying operation at the end of the pr  o-

gramme and which is designed in a way principally intended for domestic use complying

with the Low Voltage Dir ective 2014/35/EU as stated by the manufacturer in the Decl a-

ration of Conformity (DoC).

The definition of a buikin household dishwasher is kept unchanged

Yao=pddgocjpn cjg_ _dncr\nc m¥% h \in \ cjpn cjag_ _dn
prepared recess in a wall or a similar location, requiring furniture finishing.

1.2. Legislation and standards for ecodesign , energy efficiency and per-
formance

In the following sections of chaptet.2, the European legislation (sectidn2.1), test standards (section
1.2.2) and ecolabels (sectiofh.2.3) with regard to ecodesign, energy efficiency and performance criteria
are described, followed by a compilation of international and thowlntry legislation and standards
(sectionl.2.4).

1.2.1. European legislation on ecodesign , energy efficiency and performance

Tablel.3 provides an overview of the European legtibn discussed in this section.

22



Ecodesignand Energy Label revishin: Household Dishwashers

Table 1.3: Overview of the European legislation on ecodesign, energy efficiency and
performance

European legislation

Ecodegin Regulations Ecodesign Regulation (EC) Na16/2010 for household dishwashers
Ecodesign Regulation (El) 1275/2008 for standby and off mode
Ecodesign Regulation (EC) No 801/2013 on networked standby
Ecodesign Regulation (EC) No 640/2009 for electric motors

Ecodesign preparatory studyn smart appliances (ENER Lot 33, ongoing)

Energy efficiency and Energy Label Regulation (EC) No 1059/2010 for household dishwashers
performance Low Voltage Directive (LVD) 2014/35/EU
Electromagnetic Compatibility Directive (ECD) 2014/30/EU

1.2.1.1. Ecodesign Regulations relevant for dishwashers

EcodesigiRRegulation (EC) No 1016/20@ household dishwashers

Based on Directive 2009/125/EU with regard to ecodesign requirements for erdgyed products, the
Regulation(EC) NdL016/2010 with regard to ecodesign requirements for household dishwastestsb-
lishesgeneral and specific requirements that all appliances need to fulfil to be distributed on the Europ
an market. General requirements include

1 the availability of a standad test programme,

1 the application of this programme for the determination ehergy and waterconsumption and
performance values and

1 the provision of obligatory information in the booklet.

The standard programme shall be clearly recognisable on the irsterface Additionally it is to be used
as the default cycle, where an automatic programe selection is available. Informatioto be included in
the instructionsshall cleaty indicatke that the standard programme is suitable for normally soiled tabl
ware and that it is the most efficient programmén terms of its combined energy and water consumption
for this kind of tableware Energy onsumption values for ofimode and lefton mode, and information on
most relevant programmes shall be provided.

The spedic requirements prescribe the minimum limiter energy efficiency Table1.4) according to the
Energy Efficiency Index (EFleaning and dryingerformance(Tablel.5) for appliances of different sizes
and load capacities with the associated dates of entry into force.

Table 1.4: Specific ecodesign requirements in Regulation (EC) No1016/ 2010, related to the
Energy Efficiency Index (EEI)

Due date Specific requirement | Affected type of dishwasher

01/12/11 EEI<71 All dishwashers except dishwashers for 10 ps with a width of 45 cm or leg
EEI <80 Dishwashers for 10 ps with a width of 45 cm or less
01/12/13 EEI < 63 Dishwashers for 11 ps and more, and dishwashers for 10 ps with a width
higher than 45 cm
EEI<71 Dishwashers for 10 ps with a width of 45 cm or less
01/12/16 EEI < 63 Dishwashers for 8 and 9 ps, and dishwashers for 10 ps with a width of 45
cm or less
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Table 1.5: Specific ecodesign requirements in  Regulation (EC) No1016/2010, related to clea n-
ing performance index (I ¢) and drying performance index (I p)
Due date Specific requirement | Affected type of dishveher
01/12/11 lc>1,12 All dishwashers
01/12/13 lb>1,08 Dishwashers for 8 ps or more
Ib> 0,86 Dishwashers for 7 ps or less

Regulation(EC) NdL016/2010 prescribes formulas for the calculation &EI andhe annualenergycon-
sumption(Ak) (seesectionl1.2.1.9. For the determination and calculation of cleaning and dryigigjcien-
cy indices assessment tables and formulas are showheseequatiors and tales are taken ovetin the
Energy LabeRegulationN EC) Nd.059/2010.

It has to be mentioned that there is a mistake in the AEC calculation inBEbedesigrRegulation(EC) No
1016/2010. Instead ofd @time in left-j i hj ~$ rcd”™c ©j] pfdkmjlb'm\ hj mrdh”™ &'
The calculation given iknergy LabeRegulationEC) Nd.016/2010 (see sectiorl.2.1.9 is correct.

Additionally for the verificatiorprocess tolerances for all measurement values are given, as well agrefe
ence values of the most efficient appliances of different capacities available on the market at that time.

Thisregulationled to restrictions concerning the distribution of housethalishwashers in the Etharket.

From 01.12.2011 only appliances with energy efficiency clasq{ch Table 1.6) and cleaning efficiency
Ag\l'nn < h\t ] ° kg\~" i oc h\ mf " o) Di ?2°7~"h] " n
programme became obligatory. In December 2013 energy efficienag<K (for a load capacity of 11ps

or more), respectively A for small dishwashers (48 or less) and drying efficiency class A, became a
minimum requirementThe classification of energy efficiency is outlinedTiablel.6.

EcodesigRegulatiofECN01275/2008 for standby and off mode

Regulation(EC) No 1275/2008 is implementing the Directive 2005/32/EC with regard to ecodesign r
guirements for standby and off moel electric power consumption of electrical and electronic household
and office equipmentEuropean Commission 2008\ccording to Annex | of thRegulation dishwashing
machines as household appliances are falling under the scope ofRieigulation

Currently, stage 2 is applicable for products placed on the mafkatn 7 January 2013, with the folla-
ing requirements regarding power consumption for standlayd off-mode, as well as power manag
ment or similar functions:

f Nmucp amlgsknrgml gl =2qr _|I b w kmbcé&q' B8

- The power consumption of equipment in any conditfmoviding only a reactivation function,
or providing only a reactivation function and a mere indication of enabled reactivatioo-fun
tion, shall not exceed 0.50 W.

- The power consumption of equipment in any condition providing only information or status
display, or providing only a combination of reactivation function and information or status
display shall not exceed 1.00 W.

- ?2dncr\nc mn pngmhggt»c\gq_ hdbdgoaolg™ \ ¢*_ g\t
ing to the EcodesigrRegulation (EC) No 16/2010aj m _dncry nc hijpn" Y%Y%d ™ &
the lowest power consumption mode that may persist for an indefinite time after completion
of the programme and unloading of the machine without any further intervention of the-end
user.

- A definition for"delayed start' mode is not provided byregulation (EC) Nb016/2010. Ac-
cording to stakeholder feedback, boftleft-on" mode and "delayed start modedo not fall un-
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der the definition of a standbymode underRegulation(EC) Ndl275/2008.< ©°© _ " g\ t ° n
function is not to be considered as standby because it does not last for an indefinite t#ne.

S0, sincethe introduction of power management in 201&ee below)the left-on modemight

not fall under the definition of a standbynode under Regulation(EC) Nal275/2008 any-

more, as it is switched into offmode after a certain timeThismeans that currently the e-
guirements ofRegulation(EC) Nadl275/2008 with regard to power consumption in standby
modesmight not apply to household dishwashers. Nevertheless, the time and power in left

on mode has to be measured according to tBeodesigrand EnergyLabel Regulatios (EC)

N0 1016/2010 and 1059/2010 to determine the annual energy consumptiékk) being the

basisfor the EEI

T Kjr > m “~j i nphKk odowercodsumptioh af aquipnjent in &§ effiode condition
shall not exceed
0.50W.

1 Availability of off mode and/or standby modequipmentshall, except where this is inapprapr
ate for the intended use, provaoff mode and/or standby mode, and/or another condition which
does not exceed the applicable power consumption requirements for off mode and/or standby
mode when the equipment is connected to the mains power source.

1 Power managementvhenequipment is notproviding the main function, or when other energy
using product(s) are not dependent on its functions, equipment shall, unless inappropriate for the
intended use, offer a power management function, or a similar function, that switchespequi
ment after the shortest possible period of time appropriate for the intended use of the pgui
ment, automatically into:

- standby mode, ooff mode, oranother condition which does not exceed the applicable power
consumption requirements for off mode and/or standby mode whbe equipment is co-
nected to the mains power source. The power management function shall be activated before
delivery.

- This means that all dishwashers placed on the market after January 2013 have a power
management system requiring the appliances to antatically switch from lefton-mode into
off-mode (not exceeding 0.50 W) after each cycle aftdre shortest possible period of time
appropriate for the intended use of the equipmerthe timeframe has not been further spe
ified; according to stakeholder feedback, this is for example realised a@érmost 30
minutes. The power management for networked appliansestches the equipment autonta
ically into a condition providing networked standby witt#8 minutes (see following paa-
graphs on networked standby)

EcodesigiRegulatiofEC) N801/2013 on networked standby

Regulation(EC) No 801/2013European Commission023b) is an amendment to Regulation (EGp
1275/2008 for standby and off mode expanding this byecodesign requirements related to networked
standby electric power consumption for the placing on the market of electrical and electronic household
and office equipment.

Di ocdn ~jio " so' °i  orjmf>_ nol\i _]Jt» h> \in o ~"ji
tion by way of a remotely initiated trigger from a network connectjare. a signal that comes from ou

side the equipment via a netwkr Thus, theRegulationapplies to all dishwasherghat can beconnected
oj \ i “orjmf #°nh\mo _dncr\nc mn»$)

While EcodesigrRegulation(EC) Nal275/2008 for standby and off mode requires power management
for all equipment other than networked equipmeptit on the marketsince 2013 (see section above), as
of 1 January 2015the following requirements apply to networked equipment (i.e. equipment that can
connect to a network and has one or more network ports):
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1 Possibility of deactivating wireless networkmnection(s) Any networked equipment that can be
connected to a wireless network shall offer the user the possibility to deactivate the wireless
network connection(s). This requirement does not apply to products which rely on a single wir
less network conection for intended use and have no wired network connection.

1 Power management for networked equipmemquipment shall, unless inappropriate for the i
tended use, offer a power management function or a similar function. When equipment is not
providing amain function, and other energysing product(s) are not dependent on its functions,
the power management function shall switch equipment after the shortest possible period of
time appropriate for the intended use of the equipment, automatically into aditban having
networked standby. In a condition providing networked standby, the power management function
may switch equipment automatically into standby mode or off mode or another condition which
does not exceed the applicable power consumption requéaets for standby and/or off modeas
specified in Regulation (EGp 1275/2008. The power management function, or a similar &in
tion, shall be available for all network ports of the networked equipment. The power nmenag
ment function, or a similar functiorshall be activated, unless all network ports are deactivated.
In that latter case the power management function, or a similar function, shall be activated if
any of the network ports is activated. The default period of time after which the powenima
agementfunction, or a similar function, switches the equipment automatically into a condition
providing networked standby shall not exceed 20 minutes.

1 Networked equipment that has one or more standby modes shall comply with the requirements
for these standby mod(s)

- whenall network ports are deactivatetsince 1 January 2015)

- whenall wired network ports are disconnected and when all wireless network ports are-dea
tivated (from 1 January 2017)

1 Networked equipmenbther than HiINA equipmenthigh network availhility equipment)shall
Njihkgt rdoc o @ower kmamagemantdfgr ialh eqyipment¥ther than networked
equipment2

- whenall network ports are deactivated (since 1 January 2015)

- whenall wired network ports are disconnected and when all wirelessvagk ports are dee-
tivated (from 1 January 2017).

T Oc™ kjr > m 7~ji nynétvkokedjequipmeat (i.&2jnai EiNATequipment or equipment
with HINA functionality) in a condition providing networked standby into which the equipment is
switched by the powr management function, or a similar function,

- shallnot exceed 6.00 W (since 1 January 2015);
- shallnot exceed 3.00 W (from 1 January 2017);
- shallnot exceed 2.00 W (from 1 January 2019).

EcodesigRegulatiofEC) N640/2009 for electric motors

Regulation(EC) No 640/2009(European Commission 200%ets ecodesign requirements for electric
motors including where integrated in other products. TRegulation however, does not cover all motor
types beingon the market. Therefore, preparatory study Lot 88lmeida et al. 2014)finished in 2014
aimed at identifying the environmental improvement potential of products adgsthe scope ofRegua-
tion, such as:

1 motorsbelow 750 W and above 375 kW;
91 specialpurpose inverter duty motors(ich asasynchronous servo motors);

! permanent magnet motors;
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1 motors cooled by their load (fans),

9 drives, such as soft starters, torque or vabia speed drives (VSD) from 20QW 000kW.

Motors are also integral part of household dishwashers. With the extension oEttmdesigrRegulation
(EC) Nb40/2009 to motors below 750 Wasynchronous inverter motoand permanent magnet motors,
householddishwasherswould indirectly also be affecte¢cf. also sectiort.3.5).

On 29 April 2015, arecodesignhorizontal matters consultation forum meetintpok place in Brussels
Before the meeting, aliscussion paper orcodesignfor energyrelated products integrieed into other
energyrelated productswas released pointed out the situation that faces electric motors which either
may be sold as "stand alone" products, or integrated in other eneedgted products such as dishwhas
ers.The discussion paper informsah

It has been claimed by some manufacturers of final products incorporating other eneigyed
products that setting minimum requirements for components might have a negative impact on the
lifecycle cost (CQ of the final products and that it is necesry to allow manufacturers flexibility

in deciding the best combination of 'measures’' to meet theodesignrequirements for the final
product (or to achieve a higher energy efficiency class).

It has to be noted that from a technical point of view, so fao evidence has been presented
showing that the use of more efficient components leads to a lower energy efficiency of the final
product. In reality, most of the time very efficient products are combinations of very efficient co
ponents put together in aappropriate way.

In fact, ecodesign requirements only remove the worst performing products from the market, lea
ing enough choice for final equipment manufacturers to integrate components allowing them to
meet their design requirements including the minim energy efficiency requirements set by a
specific ecodesign measure.

The results of a LCC analysis depend on the underlying assumptions regarding production costs,
energy use, cost and hours of operation. If the assumptions regarding these parametessetire
appropriately, the use of a more efficient component 'automatically’ leads to a more efficient final

productLct cprfcjcqqg* g AN _gc a_qcgF _pc _"qgrp_a
equipment can be captured. For instance, the assuondiregarding the use of small motors need
rm pcdjcar rfc Arwnga_|jE sqc md _ kmr mpa-gl bg

chines and fridges to commercial chillers or industrial machine tools), the operating hours of which
are all different.Moreover, the same applies to the different ways in which a final consumer may
operate a (fairly homogeneous) product such as a washing machine, resulting in different LCC in
reality. As an example, the preparatory study on the review of the mB@guléion assumed 400
running hours per year for small single phase motors which is line with the assumptions usually
made regarding the use of domestic appliances. In reality, these running hours may differrfor ce
tain products and use patterns.

The discussiopaper concludes that

It may also lead to higher cost of the final product but if the requirements are correctly set, they
will still be at the point of least LCC. Manufacturers may have less flexibility to decide what design
measures to take.

Ecodesignmeparatory study on smart appliances (ENER Lot 33, ongoing)

This study(Vito NV 2015will provide the European Commission with an analysis of all technical, eneno

ic, environmental, market and societal aspects that are relevant for a broad marketdattion of smart
appliances. The study started effectively in autumn 2014 and is expected to be finished in September
2016. A first discussion notdas been published, presented and discussed at the first stakeholdertmee
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ing in March 2015 Initial information on the expected scope of the study, standardisation activities at EU
level (cf. sectiorl.2.2.9, interoperability (i.e. the link between tidividual appliance and the supply side)
and options to reduce the interoperability gapave been presented

According toVito NV(2015), the overall idea of a srart grid with smart appliances is to achieve a better
balancing of energy supply and energy demand while accommodating more renewable energy ad redu
ing peak load power generation. Flexibility of the energy demand is obtained through smart appliances for
which the energy consumption load patterns can be shifted with acceptable user impact. The load shifting
can take place when neededtypically at power peaks and times with renewable energy power surplus
and in accordance with the agreements with thensoimers.Vito NV(2015) informs that the shifting of

the energy consumption load patterns typicatbkes place through:

1 Control signals from the power system asrect appliance control (start, stop, modulate load etc.)
after an agreement with the consumer.

Price signals that the appliance can react on according to consumer settings.

Appliances with internal voltage and/or frequency measurement and control, wherappliances
switch on/off or modulate the consumption in function of those measurements and according to
consumer settings.

One of the use case examples chosen in the preparatory studly33 is a variable pricing support by a
washing machine. According Vito NV(2015), in this use case, the user has an electricity contract based
on variable prices, e.g., prices based on the day ahead energy market. Those peicbseatly downlod-

ed to the washing machine, which has a communication interface that supports the used pricing scheme
and which is equipped with dynamic pricing scheduling logic. When the user configures the machine,
he/she sets a deadline when the ladny should be finished the latest, and the washing machine then
automatically starts the washing programe such, that the total energy price for the prograne is
cheapest, while the laundry is still finished in time. The washing machine may also givatiadis via its

user interface to the user on when the cheapest and/or highest prices occur, such that the user can take
this into account during configuration.

The same principle might also apply to household dishwashEws. further details, please refer to the
dedicated websiténttp://www.ecesmartappliances.eu

1.2.1.2. Energy efficiency and performance legislations for dishwashers

Energy LabdegulatiofEC) Na059/2010for household idhwashers

Based on Directive 2010/30/EU with regard to labelling of energhated productsthe Regulation(EC) No
1059/2010 with regard to energy label of household dishwashers came ifdice in 2011. It describes

the uniform design and cdent of the new energy label that shall be used for the declaration of peffo
mance characteristics from 20.12.2011 on. Thereby Directive 97/17/EC implementing Directive 92/75/EEC
with regard to energy label of household dishwashers, which was the basithodesign and content of

the former energy labelwvas repealed RegulationEC) Nd.059/2010 states that all declared values need

to be determined by reliable, accurate and reproducible measurement methods under consideration of the
state of the art andtechnological progress.

The current energy labdlas a multilingual design, displays energy efficiency classes frofit #o D, the
annual energy consumption, annual water consumption, drying efficiency class, load capacity and noise
emission. The energy ffiency classes E, F, and G, which were displayed on the label until 2011, are
omitted. The cleaning efficiency is not declared on the label and consumption values of a single cycle are
replaced by annual consumption values. Sizes and colours for all ehésrand declarations are prescribed

in detail, as well as formulas to calculate annual consumptions, efficiency indices and tables that indicate
minimum and maximum values for efficiency classes of energy and drying.
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The allocation of individual machings the efficiency classes A" to D is done in accordance with the
given schemeTablel.6).

Table 1.6: Energy efficiency classes for household dishwashers (European Commission 2010a)

Energy efficiency class | Energy Efficiency Index (EE

A EEI <50

AT 50 O EEl < 56

A 56 O EEIl < 63

A 63 OEEI< 71

B 71 OEEI< 80

C 80 O EEI < 90

D EEIO 90

In order to classify an appliance, tienergy HiciencyIndex (EEI) is calculated according to equatief:1

Equation 1.1
where: AE = annual energy consumption of the household dishwasher
SAE = standard annual energy consumption of theusehold dishwasher

As shown irEquationl.2, Ak results from the energy consumption of the standard test programpias

the power consumption oeft-on mode and off mode, each of them taken into account to 50% percent,
where no power management is present. A usage frequency of 280 cycles per year is assumed for the
calculation of EEI and annual consumption of energy and water.

A 3 3
% s 525600- (T, 280 s 525600 (T 280);3
AE. =E, 3 280+& 2 2 d

60° 1000 Equation 1.2
Where
E = energy consumption for the standard cycle, in kWh and rounded to three decimal places
R8 kjr midihj“ng ¥aoajm oc” nol\i _\m_ ~g  \ ialgplacks ~t ~ g~ ' di R
P8 kjr m di %% aa hj_"% ajm oc” nol\i_\m_ ~g \idib ~t~rg"’

T, = programme time for the standard cleaning cycle, in minuteslanunded to the nearest minute

Since January 2013, according to the second tiertbé Regulation(EC) N&275/2008 for standby and
off-mode, all household dishwashers have to be equipped with a power management system, with the

cjpn cjg_ _dncr\nc m m-hg _raftedthebend\ofptte jpiogramnche. Thgrgfore, o | 5
anotherequation established in Regulation (EC) No 1059/20i0applied for calculating thAE, taking
dioj ~jind_ m\odji ojci hjaa %odqg _pm\odji ja %Yg a
3T, 3 +P 3 3 - 3
AE. =E > 280+{R Ti3 280+ P, 3 [525600- (T:® 280) - (Ti3 280]}
60° 1000 Equation 1.3
Where
T8 h \'npm™ _-jadh’ die agd mm®c"~ no\ i _\ nroundedto the ndarest mifiute? g = d
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Exemplary calculation of annual _consumption in left -on mode and off -mode

T, = 30 minutes before automatically reverting into effiode by the power management system, assumed
as maximum scenario

T; = 196 minutes programme time for the standard cleaning cy(é sectiorb)

R =0.5to3 W, the latter assumed as maximum scenario

P, =0.1to 0.5 W, the latter being the maximum value accordindgriegulationEC) Nd.275/2008

Assuming the values above, the annual energpnsumption of only the standbyand off-mode would
sum up to 0.8 kWh/year to maximum 27 kWh/year.

The exemplary calculation of the annual energy consumption indeftand off mode only shows that the
low power energy consumption is a rather minor trdtoution to the annual energy consumption, espdeia
ly since themandatoryimplementation of a power management system in 2013 according to Regulation
(EC) No 1275/2008 (see sectidn2.1.)).

The SAEis indicated in kWh/ year and depends on the rated capacity and the width of the dishwasher. For
dishwashers with a rated capacity of 1fisor more and a width of more than 50 cm:

SAE=7,0x ps + 378 Equation 1.4
For dishwashers with a rated capacity offs or less and a width of 50 cm or less:
SAE= 25,2 X ps + 126 Equation 1.5

The annual water consumptiofAW) is given by the water consumption of the standard cleaning cycle
(W) and the usage frequency of 280 cycles per year:

AW =W x 280

Tolerances for all measurement parameters are given, &dike to what extent declared values ard-a
lowed to deviate from valuedrom the verification tests Tablel.7). (Please note: further standardisation
activities on tolerances and resulting recommendations are provided in secfi¢h2.5and 1.2.5.]

Equation 1.6

Table 1.7: Verification tolerances for household dishwashers (European Commission 2010a)

Measured Parameter

Verification tolerances

Annual energy
consumption

The measured value shall not beaster than the rated value(*) of Afby more than 10%

Water consumption

The measured value shall not be greater than the rated value(*) obywmore than 10%

Drying efficiency
index

The measured value shall not be greater than the rated value(*hdfyl more than 10%

Energy consumption

The measured value shall not be greater than the rated value(*).dfyEmore than 10%

Programme time

The measured value shall not be greater than the rated value(*);dfyTmore than 10%

Power consumption in
off-mode and lefton
mode

The measured value of power consumptionghd R of more than 1.00 W shall not be
greater than the rated value by more than 10%. The measured value of power copsum
tion R, and R of less than 1.00 W shall not be greater than thrated value by more than
0.10 W.

Duration of lefton
mode

The value measured shall not be longer than the rated value dfyTmore than 10%

Airborne acoustical
noise

The measured value shall meet the rated value.

#%$ M\ o _

g \ declaréd byhthe\supplier\ g\ gp°
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Further annexes prescribe obligatory information for product fiche, technical documentation, distribution
and marketing.ComparingEcodesignRegulation(EC) No0l1016/2010 (see sectioril.2.1.]) and Energy
Label Regulation(EC) NdL059/2010 there isan inconsistency regarding the threshold width of theam
chines, i.e. less than 45 cm (ecodesign) or 50 cm (labelling), and 12 or more ps. Tingaten between

the different types of dishwashers should be aligned in the future regulatidhgs proposed by astake-
holder to use 50cm width asthreshold Alternativelyit is proposed tause the number of place settings to
differentiate betweenthe main appliance widthéeg.9 , + kn \)J _ y, + kn

Low VoltageDirectivgLVDR014/35/EU

The purpose othe LVDDirective(European Parliament 201403 to ensure that electrical equipment on

the market fulfils the reqirements providing a high level of protection of health and safety of persons,
and of domestic animals and property, while guaranteeing the functioning of the internal market. The
Directive applies to electrical equipment designed for use with a voltagmgaof between 50 and 1000

V for alternating current and between 75 and300 V for direct current, which is new to the Union market
when it is placed on the markefor example, iis either new electrical equipment made by a manufactu

er established inthe Union or electrical equipment, whether new or sectrahd, imported from a third
country. Also for household appliances, inter alia dishwashers, the Directive covers all health and safety
risksrelated to low voltage electricity usehus ensuring thathese appliances will be used safely and in
applications for which they were made.

Manufacturers of electrical equipment covered by the Directive are obliged to carry out the conformity
assessment procedure. The CE marking, indicating the conformityestreal equipment, is the visible
consequence of a whole process compristhg conformity assessment.

The new requirements under LVD 2014/35/EU will be applicable from 20 April 2016 and replace the
former LVD 2006/95/EC.

Hectromagnetic CompatibilByrective(ECD2014/30/EU

ECD 2014/30/EWEuropean Parliament 2014aims to ensure the functioning of the internal market by
requiring equipment to comply with an adequate level of electromagnetic compatibility, i.e. the ability of
equipment to function satisfactorily in its electromagnetic environment without introducing énédile
electromagnetic disturbances to other equipment in that environment.

Equipment shall be so designed and manufactured, having regard to the state of the art, as to ensure
that:

1 the electromagnetic disturbance generated does not exceed the level atweh radio and te
ecommunications equipment or other equipment cannot operate as intended;

9 it has a level of immunity to the electromagnetic disturbance to be expected in its intended use
which allows it to operate without unacceptable degradation ofifttended use.

Manufacturers of equipment covered lifis Directive are obliged to carry out the conformity assessment
procedure. The CE marking, indicating the conformity of apparatus, is the visible consequence of a whole
process comprising conformity asssment. Apparatus shall be accompanied by information on are¢ sp
cific precautions that must be taken when the apparatus is assembled, installed, maintained or used, in
order to ensure that, when put into service, the apparatus is in conformity with #seetial requirements

set out in the Directive.

The new requirements under EMC 2014/30/EU will be applicable from 20 April 2016 and replace the
former EMC Directive 2004/108/EU.
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1.2.2. European standards, basis for ecodesign and energy efficiency legislation

The following table provides an overview of the European standards discussed in this section

Table 1.8: Overview of the European standards, basis for ecodesign and energy efficiency
legislation

Europeaand internationadtandards

Performance (@l 0+-/ - * @I 1+/ .1 °@g " omd Methodstar méasuiing thenpe a j
formance

Future development for EN 50242/ EN 60436 Electric dishwashers for household iéethods
for measuring the perfamance

Standby EN50564:2011

Safety EN60335, 5- +, - %Cjpn - cjg_ \i _ -isafdtyd Rakt nGengral recqpemd
h> i onv
EN603352-05- +, . %Cjpn cjg_ \i _ -ipafdtydRakt 2b: Pagicularo m

requirementsfor dncr \ nc  mn?¥

@ 1,22+5-+,+5 Y@g ~omd”" \ k k-gAdoidanée ofrbachkiphbnage
and failure of hosen = o n %

Noise EN 607041:2010+A11:2012. Household and similar electrical appliances. Test code for the
determination of airbore noise. General requirements

EN 60704 2-3:2002, IEC 607042-3:2001. Household and similar electrical appliances. Test coq
for the determination of airborne acoustical noise. Particular requirements for dishwashers

EN 60704 3:2006. Household andimilar electrical appliances. Test code for the determination ¢
airborne acoustical noise. Procedure for determining and verifying declared noise emission va

1.2.2.1. Performance

EN50242/@1 1+/.1 - @f _]1nlc] ~pMethgdsiop [ mol dHa brilbm jbilf i

RegulationdEQ N0 1016/2010 and (EQ No 1059/2010 refer to standard EN 5024 2vhich islinked to IEC
60436.

In 2008 the third edition of the European Standard EN 502421 1 +/ . 1 ° @g ~omdé _dnc
holduse, Methoh aj m h > \npmdi b oc” k> majmh\i”*"» r\n kp]ag
standard IEC 60436:2004 for performance measurements on dishwashers, with common modifications
prepared by the Technical Committee CENELEC TC 59X to address requirefmebtPirectivesDouble
numbering was used as Directive 97/17/EC makes explicit reference to EN 50242 as measuremaii stan

ard, while CENELEC rules requigtng the number of the respective IEC standard when an international
standard is harmonised for Eape.

Thesecommon nodifications have been introduced to prescribe the test procedure more detailed and
reduce flexibility that is given for tests according to IEC 60436. Modifications include:

1 Use of hot water supply is not allowed
Use of soft water is nballowed

Use ofUSstyle load is not allowed

1
1
9 Detailed description of conditioning and-tenditioning procedure for test load
1 Soils supplied by certain manufacturers

1

Soiled dishes shall not be dried by the air drying method
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1 Cleaning performance rating for score 3 allows less soil residue
1 Test machine disconnected from power supply at the end of a drying performance run

The EN 50242:2008 and EN 50242:2008/A11:2012 are the harmonised standards to test the conformity
of househdd dishwashers with theecodesignrequirements in RegulatiorEQ No 1059/2010 (European
Commission 2010a)Measurements okenergy and waterconsumption and performance values arenco
ducted in accordance to EN 5024EN 60436 with the standard test programme that shall be declaiesd

o @ ») > g \ dedendrgy &nd weder cohsunmption are determined in tests, where tableware
items of a specific shape, material and amount for reference and test machines are soiled according to
the prescribed procedure with seven different foods (spinach, oat flakes, margaegg yolk, tea, milk
and minced meat) and dried for 2 h at 80°C. The reference and test machines are run with these soiled
and dried items and a defined amount of reference deterge@itnultaneously consumption values are
monitored. The temperature r@ssure and composition of the water inlet are defined in the standard as
well as the ambient conditions and power supply. After the endh& programme each item is assessed
and graded at defined luminescence in accordance with a given scheme with stramas5 (clean) to 0
(dirty). From the means of consumption values and performance scofd#/e to eight cyclesof refer-

ence and test machines the indices for energy efficiency and cleaning performance may be determined.

The drying index is the resultdm separate test cycles of reference and test machine with cleaneabl
ware items that are washed with reference detergent and assessed for water residue 30 miraftes

the end ofthe programme, where the machine is disconnected from the power supply. The assessment
and grading is conducted in accordance with a scheme of scores from 2 (dry) to O (two or more water
drops, or extensive water residue).

In 2009 a new reference machine typ2, the G 1222, has been introduced and an alternate microwave

oven (HMT 742C) has been established in IEC 60436:2004 by Amendment lyasdstablishedin EN

50242 by a CorrigendumAdditionallyoc ™~ ampdo ] jrg Jt <mu] mbjmidim»k
by Corelle(IEC 2009)

A Round Robimest(RRYin 2009 revealed several inaccuracies in the standard that contributed to diffe

ing test conditions and results in the participating labs. The cleaning and drying efficiency classes varied in
the 19 labs, the water inlet temperature of the machines scattd with three labs lying outside of the
prescribed ranggBrickner & Stamminger 2011)

These findings were considered for the elaboration of an amendment. It is clarified that water from a
bypass shall be decanted prior to starting the test run. For the pgeidoiling a more detailed description

was incorporated in the amendmergmphasizinghat continuous stirring of the porridge and the appalic

tion of hot porridge is essential. The expanded uncertainties in the new, informative Annex Z2 were also
derived fom the test results of theRRTFor verification purposes only the tolerances listed in Annex Il of
Regulation(EC)No. 1016/2010 are mandatory. Via Amendment A1l further changes were introduced in
2012:as\ no\i _\ m_ o no k mj b mhdibeused, ehich Ragltd pe>declaredjob td h h °
pn m k\i > g) Oc” “pog mt ajm o nodib amjh n > md  n
amjh ©°B\nomj») Oc"’ h>\npm - h io ja no\i _Jt kjr m
AnnexJ °<_ _dodjil\g \'nk ~“on ja i mbt “~jinphkodji | a

A test template in Annex Z1 provides a basis for the documentation of test results und containg-all p
rameters that shall be measured to be compliant witegulationECNo. 1059/2010,Regulatbn (ECNo.
1016/2010 and Regulation (EQYo. 1275/2008.

Future development for EN 50242/ EN 60436ctric dishwashers for householdpustethods for measu
cha nb_ j_1I " ilg[h]_,

Oc °©Jhi d](pHKet M.  2R14)rdentified a number of gaps between real dishwasher use by
consumers, and the currently tested performance parameters, as required in the current EN 50242.
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future 4" Edition of IEC 60436 is the basis for the next edition of EN 502&M60436. By adopting the
new test load described inl.2.5.1 with a higher variety of shapesnd materials, the combined assges
ment procedure forcombinedcleaning and drying performanc@CCD)the new reference detergent, test
procedures for automatigrogrammes, rinsing performancand other relevant changes of the intean
tional standard in Eunpe, the European Standard can take a big step forward towards consumer nenve
ience and household relevance.

At the time of writing this reportEN50242/EN 60436:2016 was published (July 2016}t includes the
CCD methodologkut not a higher variety of bapes and materialsHowevergecodesign and energy label
requirements continu¢o be based on the old version E;N242/EN60436:2008 +A11:2012 until the new
edition is referenced in the Official Journal of the EU (expected-20d7).

Note that some topic# * ) b) \ poj h\od” kmjbm\hh " n$ \'m di *~gp_
A more detailed discussioon the new 4' edition of IEC 60436 can be founith section1.2.5.1

1.2.2.2. Standby

By Mandate 481 it is requested to include methods in the test standards for the determination of low
power modesvhen the appliance is not fulfilling its main function.

The standbyconsumption of household electrical appliances is measured according to the European
standard EN60564:2011 including the common modification agreed at European level to the internatio
al standard IEC 62301:2011, prepared by Technical Committee CENEBEK.TC

EN 50564 specifies methods of measurement of electrical power consumption in standby mode. It is
applicable to mains powered electrical household appliances or equipment and to the mains powered
parts of appliances that use other fuels such as gas ait. It does not specify minimum performance
requirements nor does it set maximum limits on power or energy consumption. The objective of the
standard is to provide a method of test to determine the power consumption of a range of appliances and
equipmentin standby mode (generally where the product is not performing its main function). The test
method is also applicable to other low power modes where the mode is steady state or providingka bac
ground or secondary function (e.g. monitoring or display}his case the relevant low power modes (in
addition to standby mode) to which the test procedure is applied should be defined by performance
standards of appropriate appliances. The power consumption is determined by recording the instrument
power readingwhere the power value is stable or by averaging the instrument power readings over a
specified period or by recording the energy consumption over a specified period and dividing by the time
where the power value is not stable. The time period is not l#sn 5 minutes, except if there is an
operating cycleThe gneral conditios for measurement (including test room description, power supply,
supply voltage waveform, power measurement accuradyg¢ selection and preparation of the appliance,

the measurenent procedure where the power value is stable and the test report (including appliance
details, test parameters, measured data, test and laboratory details) are described. General conditions
about test conditions and equipment are applied unless othergigecified.

<ii s < \N]jpo ¥%Bpd_\i~r" i hj _"n \i_ api”odjin aj
not define these modes, as these definitions are part of the individ®agulatios and performance
standards for dishwashers, washing maoks and washedryers.

Annex B (informative) provides some guidance regarding the measurement of low power modes. The Crest
Factor and its influence on the measuremenrdse explained and the specifications and setup of nsea
urement instrumentation are desitred.

Annex C (informative) provides some guidance regarding the conversion of power measurements dete
mined under the standard to energy consumption values. To convert power to energy (e.g. an annual
energy consumption), the number of hours of operatinreach mode must be assumed for a given period
and the average power for each mode must also be known. As most appliances can operate in a humber

34



Ecodesignand Energy Label revishin: Household Dishwashers

of modes and the usage patterns and profiles may vary considerably between countries, converting power
valuesdetermined under this standard to energy values is potentially fraught with difficulty.

Finally, Annex D provides information on the determination of uncertainty of measurement. To be-mea
ingful, the uncertainty statement must have an associated confidertevel: i.e. it is necessary to state the
probability that the true vale lies within the range giverA 95% confidence level was chosen in the
standard.

Standby for Dishwasher

The sequence and approach of the measurements for off mode anddefimodepower(and proposed to

be extended to cover the delay mode power in the revised standard) bdqg i ]t <ii s
\'nk>~on ja i mbt “~jinphkodji ja _dncr\nc mn» di

via Amendment 11. For the determitian of left-on mode power the door of the appliance is opened
within 5 min (proposed to be changed to thin in the revised standardafter the end of the programme
without switching off the appliance, and the power measurement is started.

The power consumption is recorded for 30 min for dishwashers without a power management system.
However, since January 2013 a power management system is mandatory for all household dishwashers
according toRegulation(EC) NdL275/2008 (cf. sectionl.2.1.]). Thus, ér appliances that are reverted to
off-mode automatically by a power management system, the power consumption is recorded for the
period between opening the door and switching to off mode. The result is indicatébdeasean value of

the measured datagained during one test run

Off mode power is measured, after the measurement of lefh mode powerKigurel.1l). The appliance is
switched off manually or automatically and the power consumption is recorded for 10 aithough this
time period can be increased in the revised standai)e results indicated as mean value of the mea
ured data.(EN 50424/ EN 60436 Edition 3.1 2012)
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Measurementtime for

Start of power
Lefton mode measurement
open and unlatch 30 minfor appliances for Off rr_wde
door and start without power after switch off
measurement management manually or
XX minforappliances automatically Measurement
Endof with power management time for Off mode
programme l l
L =5 —»d4——— Ior XX ' 10

I £

Figure 1.1: Measurement procedure for the low power modes (left -on mode and off mode)

1.2.2.3. Safety
Safety for dishwashing appliances is mainly deualith by the following standards:

1 The general part EN 60338.:2012 ¥ousehold and similar electrical applianceSafety - Part 1:
General requirementghat is common to all the electric motor appliancesié a set of Part 2
documents addressing the different specific products;

1 For dishwashers, EN 60332-5:2013 #ousehold and similar electrical applianceSafety - Part
2-5: Particular requirements for dishwashéggpplies

1 EN 61770:2010: *&lectric applianes connected to the water mains Avoidance of back
siphonageand failure of hosesets/as far as the connection witthe water supply is concerned.

The mentioned standards address and implement an internationally accepted level of protection against
hazards (such as electrical, mechanical, thermal, fire and radiation) when appliances are operated as in
normal use, taking into account the manufacturer's instructions. The same standards cover also protection
against further hazards deriving from abnormaitgations that can be expected to happen during normal
use.

It has been assumed in the drafting of these international standards that the execution of its provisions is
entrusted to appropriately qualified and experienced persons.

The standards take into@ount the requirements of IEC 6036kow-voltage electrical installations Part
1: Fundamental principles, assessment of general characterigissar as possible so that there is oo
patibility with the wiring rules when the appliance is connectedthhe supply mains. However, national
wiring rules may differ.

Individual countries may wish to consider the application of the standard, as far as is reasonable, to
appliances not mentioned in a part 2, and to appliances designed on new principles.
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An applance that complies with the text of this standard will not necessarily be considered to comply with
the safety principles of the standard if, when examined and tested, it is found to have other features
which impair the level of safety covered by these régements.

An appliance employing materials or having forms of construction differing from those detailed in the
requirements of this standard may be examined and tested according to the intent of the requirements
and, if found to be substantially equivaiht, may be considered to comply with the standard.

The principal objectives of the Low Voltage Directive 2006/95/EC, are covered by these standards. The
essential safety requirements of the following directives, which can be applicable to some housemdld a
similar appliances, have also been taken into account:

1 2006/42/EC, Machinery directive;
1 89/106/EEC Construction products directive;
1 97/23/EC, Pressure equipment directive.

The Essential Health and Safety Requirements (EHSR) of the Directive 2086/422€ covered by Annex
ZE. The application of EN 6033balone does not give presumption of conformity for a product. This is
achieved by complying with the requirements of EN 603B%nd the relevant Part 2

1.2.2.4. Noise

General requirements for noise measuregme

In general, noise is measured according to the specifications prepared by IEC TC59 and transferred to
Europe between IEC and CENELEC. For noise measurements on dishwasher the relevant standards are

1 ENG60704, 5- +, + &<, , 5- +, - ) Y%Cjtral applianges. Tasticode fordhe deg \ m

o mhdilzodji ja \dm]jmi~> ijdn~ ) B i m\g m | pdm
TC59X.

1 EN 607042-3:2002, IEC 6070L-. 5- ++, ) %Cjpn-cjg_ \Vi_ ndhdg\r
code forthedeterminad j i ja \dm]jmi > \~jpnod”\g ijdn ) K\
This part 2 addresses the specific test conditions for dishwashers.

! Part3asENG60704 5- ++1) %%Cjpn cjg_ Vi _ ndhdg\me-"g "o

termination of airborne acoustical nois#. addresses a pocedure for determining and verifying
declared noise emission valugdescribes the procedure for verification of any noise declaration
and gives values of standard deviations of reproducibility &ifferent categories of appliances.

EN60704-, k> mhdon oc"’ pn- ja °nk ~“d\ggm_gomhom\mgd jhin:
ad g_ "~ji _dodjin jg m m ag “odib kg\i » ajm oc"
based on acouic measuring methods described in ISO 3743 1SO 37432 and I1SO 3744. Within the
measuring uncertainty specific to the three possible methods described in the standard, the results from

the determination under fredield conditions over a reflecting planare equal to those obtained in reke

berant fields. This standard is concerned with airborne noise only, while in some cases, strhotoee

noise may be of importance, e.g. transmitted to the adjoining room or from valves and water pipes not
recorded ima test according to EN 607042-3.

A classification of different types of noise is given in ISO 12001. The methods specififtecimentioned
ISO standards are suitable for all types of noise, except for sources of impulsive noise consisting of short
duration noise bursts, taken into account in Parts 2.

Part 1 of EN60704 applies to electric appliances (including their accessories or components) foehous
hold and similar use, supplied from mains or from batteries. Biynilar usé/s understood the use in
similar conditions as in households, for example in inns, coffeeises, tearooms, hotels, barber or
hairdresser shops, launderettes, etc., if not otherwise specified in Part 2. It does not apply to appliances,
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equipment or machines designed exclusivety industrial or professional purposes, appliances which are
integrated parts of a building or its installations, such as equipment for air conditioning, heating and
ventilating (with some exceptions) oil burners for central heating, pumps for water supmdyfor sewage
systems, separate motors or generators and appliances for outdoor use.

Generally, the determination of noise levels is only part of a comprehensive testing procedure covering
many aspects of the properties and performances of the appliané#hen preparing the standard it was
therefore considered important to keep at a modest level the requirements for noise measurements such

as test environment, instrumentation, and amount of labour involved,; this resulted in Part 1 methods with

Vi ° “imdidb "VArMpm\ At » #jm °bm\ _ " -» \AAjm_dib o] DN

The resulting airborne acoustical noise is measured as sound power levglseftpressed in decibels (dB)
with reference to a sound power of one picowatt (1 pW), within the specified frequency rahopeoest
(generally including the octave bands with centre frequencies from 125 Hz 008 Hz), and for pe-
scribed operating conditions of the appliance to be measured.

The estimated values of the standard deviations of reproducibility of sound poweels determined
according to Part 1 are given in ISO 3743 ISO 37432, and in ISO 3744.
Specific requirements for dishwashergHAN)0704-2-3, Edition 2.1 (including Amendment 1)

Household and similar electrical appliance3est code for the determiation of airborne acoustical noise
-Part2. 5 K\ mod”pg\m m I pdm h ion ajm _dncr\nc mn»
2005.

These particular requirements apply to singleit electric dishwashers for household and similar use, with
or without automatic programme control, for cold and/or hot water supply, for detachable or permanent
connection to water supply or sewage systems, intended for placing on the floor against a wall, fdr buil
ing-in or placing under a counter, a kitchen worktapunder a sink, for walmounting or on a counter.

The measuring conditions specified in this ParBZrovice sufficient accuracy in determining the noise
emitted, andin comparing the results of measurements taken by different laboratories, whilstusating

as far as possible the practical use of dishwashers. In practice, to avoid unsteadiness caused by foaming,
the tests are carried out with unsoiled loads and without detergents or rinsing aids. Compared to the first
edition (1987) of this Part 2, tlis second edition additionally considers the noise of water supply, drainage,
pre-wash and intermediate rinse.

Future development for IEEN)60704-2-3, 3¢ edition

Mandate 481 from 2011 andRegulation(EC)No. 1059/2010 request a method for theetermination of
airborne acoustical noise emissions. Corresponding to the requirements for performance measurements,
the method shall be designed in a way that does not enable the test machine to detect the running of a
test cycle and to adjust the programe course accordinglYEN M/481 2011)

To be in line with the requirements of the Mandate, a new test procedure was elaborated arsddetd

be incorporated in the '8 committee draftof IEC(EN)60704-2-3 in 2014. The standard test programme

for noise measurements is the same programme as used for measuring the cleaning performance, the
drying performance and energy and water consumption, according to IEC 60436.

The standard test load for nee measurements is the load according IEC 60436. It consists of the whole
number of completeps plus the corresponding serving pieces, which together comprise the manufactu
"m¥%n m\ o _ "N\ ktlestlidad inglude® one glas®fllled with fmozentdicial soil. Apart from
this glass the standard test load shall be unsoiled.

The artificial soil shall be prepared from UHT (ultra heat treated) milk with a fat content o¥3.6lasses
shall be filled with 200 ml artificial soil and frozen for at least8 h in a four-star froze compartment
according to IEC 62554. The intention behind the application of ballast soil is to simulate a soiled load
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and to have an effect on potential turbidity sensors. Detergent shall not be dosed; the containers for salt
and rinse aid are filled and the dosage is adjusted to the setting with the smallest amount.

Compared to the second edition (2001) of this Part32the third edition doesot contain the description

of an appropriate test enclosure which has been incogted in Part 1.The description of the test enal
sure, which shall be installed as housing for buiiitand integrated dishwashers, is included as normative
annex in IEC 60436Furthermore the values of standard deviations of sound power levels determined
according to this part are given.

1.2.2.5. Additional standardisation activities

Avoiding test cycle recognition

Via Mandate 481 CEN, CENELEC and ETSI are requested to provide methods for the measurement of
energy and water consumption, programme time, low poweade power consumption and noise esni
sion. For this purpose accurate definitions shall be specified.

The described methods shall be designed in a way that does not allow the appliance to react to certain
events during the test cycle and adjust the prograrancourse accordingly. For the design of testing
procedures, both technical progress and actual consumer habits shall be taken into ac¢aNni/481
2011)

In response to Mandate 481 a new teprocedureis under developmenby combining the cleaning pe
formance tests with the drying performance tests, corresponding to the situation in the households
(named CCD combined cleaning and drying). Based on the current method, the test proceduredis mo
fied in a way enabling the determination of cleaning performance, drying performanceearatgy and
water consumption values within the same test cycle. The test procedures are combined by incorporating
a period of 30 min after the completion of the progmme, which is part of the current drying perfo
mance tess, in the method for measuringenergy and waterconsumption values and cleaning perfo
mance.

With this new method the tableware items are soiled according to the standard and cleaned in the test
programme, while consumption values are monitored. After the end of the programme the machine is
disconnected from the supply and left undisturbed for 30 min. After these 30 min the drying performance

of each item is assessed carefully, without relocating removing soil residue. When the drying perfo
mance assessment is completed, the cleaning performance assessment can commence. The procedure is
also part of the future IEC 6043GIEC 60436 4th Edition, FDIS 2015)

With this methodthe requirements of the Regulation (EC) No 1059/2048d Mandate 481 are fulfilled
and the behaviour of the users in households is reflected in a better wsyputlined in sectiori.2.5.1and
3.1. The implementation of thenew procedurein the EN50242/EN60436:2016 was published in July
2016.

Uncertainty, tolerance, repeatability and reproducibility

In order toencourage the efficient use of energysavell asother resources, the European Parliament and
the EuropeanCommis#on have issued regulations which mandate the provision of information ton-co
sumers or set up essential requirementsr specific productsThis information is conveyed by label Bbl
gations according EU Label Directive 2010/30/EU ahd Directive (2009/18/EC)for ecodesignfor
energyrelated products. Accordingp this directivethe information has to be provided by manufacturers
at the point of sale or in the manuals.

Methods for measuringhe resource consumption and performance characterist€ghe productsmust
be sufficiently accurateto give confidence to governments, consumers and manufacturers. The accuracy
of a test method is expressed in terms of bias and precision. Precision, when evaluating test methods, is
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expressed in terms of two easurement concepts: repeatability (inttaboratory variability) and reprodu
ibility (inter-laboratory variability) Both are measured by standard procedurd@$e repeatability must be
sufficiently accurate for comparative testing. The reproducibility mbs sufficiently accurate for the
determination of values which are declared and for checkafighe declared values.

Uncertainty reporting is essential to ensutieat the measured data are interpreted in a correct wayis
especially important to knovthe uncertainty with which data can be measureghen data of measus-
ments are to be compared between laboratories or when normative requirements are set up. Measur
ment uncertainty is unavoidablas it is always a combination of the variance of the produtself and the
measurement method appliednly the latteris subject of the measurement standard. It should not be
confused with production variation which in contrast is the very own responsibility of the manufacturer.

Market Surveillance Authorities have the responsibility for verifying the information given at the point of
sale or requested byecodesignregulationsby carrying out an independent set of measurements with
other test sample(s). Both sets of measurement®aubject to the uncontrollable factors described above
that in addition to the product variation will contribute to the differences between the measured values
and the values declared by the manufactureverification tolerances given in the regulatioase syp-
posed to consider these possible differences to ensure correct judgement of the compliance of tthe pro
uct under verification. A false judgement of naompliance could have severe consequendes the
manufacturer(e.g. withdraw from market, finesetc).

The assessment of verification tolerances is identified as a revigimmt for both RegulationgEC) No
1059/2010 and (EC) Nd.016/2010.

>@ @G@> O0>04S RB,1 °Pi”~" mo\ldiot Vi ojg m\i”~ " n» c
aninternal_j *"ph> i o #0>04S*#N ") $+00/ * DI, AMetho@ fopcalculatiory _  \ i
ja pi”"" moldiot ja h \npm- h ion»$ ajm \gg appimfdib
\ i ~ that sequiresthe reporting of expanded uncertainty valuéar all measurements defined in their
standards.

However, the assessment of the expanded uncertainty and the definition of verification tolerances will, in
many casespnly be possible after a rounerobin test (also called ring test)rhe analysis of theRRTre-
sults will deliver a good knowledge of the repeatability and reproducibility of the relevant measurement.

How to performsuch&®RTdn \ gnj " n”md] > _ di \ o ~cid”\g m kj
oj "~ji _p”o Mj dnMay 24 ClCiSoxEleasedtme>d@cimenD>04S* # N p$S+04 2
kgd~\odji ja h > \npm h> io pi” " mo\diot dibetmeentheodi b

expanded uncertainties as a characteristic value of the measurement to the political issuewftbler-
ances are set is explained.

Recently a round robin test on dishwashers (RRT DW 2@mb4)carried out at European levégBelke &
Stamminger 2015) The aim of the RRT DW 2014 was first to test the existing standard EN 50242:2008
+A11:2012 with separate cleaning and drying evaluation (SCE and SDE) and secondly to gain practical
experience with the newly introducebmbinedcleaning anddrying (CCD procedure. The results of both

test series were compared to get fundamental information whether the CCD method can be applied to the
new edition of IECand EN standards and replace the SCE and SCD meshddfurther RRT is currently
ongoing (results avadlble end of 2016) using thedth edition of the IEC 60436which was approved in
2015. (cf. also sectiori.2.5.])

Stakeholders were asked to provide any preliminamgications about the actual uncertainty associated
with the measurement of the levels of performance fdishwashersand how tolerances should be set to
reflect such inherent uncertaintie§&takeholders generally reported that products are designediiicha
manner that seeks to meet safely the verification tolerances provided in the relevant standards and
regulations.

CECED has also provided the industry positions with respect to
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1 the verification tolerances iecodesigrand energylabel (see: http://www.ceced.eu/site
ceced/mediaresources/PositiciPapers/Archive/2014/10/Vification-tolerancesin-Ecodesign
and-EnergyLabellingfuture-leqgislation.htm)

1 the noise verification procedure (sebttp://www.ceced.eu/siteeced/mediaresources/Positicn
Papers/Archive/2015/03/CECEBMmMentson-the-noise verification-procedure. htn)l

CECED recommends referring to the existing standard EN 50242/EN 60436, wheex ZC summarizes
all relevant details andwherethe numbers related t(RRTsare frequentlyreported The Annex ZC of this
standard should be updated with the results of the currently conducted RRT.

Demand response appliancemértappliances): overview on standardisation aetvit Europe

In order to promote European Smart Grid deployment, several meashaesbeen taken by the European
Commission. In 2011, the EC issued the Standardisation Mand@@:to European StandardisationrO
ganizations (ESOs) to support European Smarid deployment. To accomplish this task, a Joint Working
Group(SGCQ has been created by the threeSOsCEN CENELE@nd ETSIThe aim was a set of ao
sistent standards which will support the information exchange and the integration of all userstirgo
electric system operation. &h\ i _\ o~ %¥n m kj mon r m adilgdn™ ]t

Currently, the Preparatory Study on Smart Applianféiso NV 2015)is carried out for DG Energy under
framework contract ENER.C3.20428-lot 1. The preparatory study analyses all technical, economic,
environmental, market and societal aspects that are relevant for a broad market introduction of smart
applianceqcf. secton 1.2.1.1).

In the following paragraphs the most relevant standardisation activities in view of demand response
appliancesare summarised

SGQOG developed a generic functional architecture for the flexibility use cases, which is represented in
Figurel.2.

Energy management /
i Providing flexibility (M/490)
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I Energy

Actor A 1 management <> <>  Smart device*

I gateway (EMG)
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-------------------------------------------------------------------------------------------
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0 Grid/market Connection |
| communication Point I
............ e ) SO
t |
1
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Smart metering Smart meter Simple external
1 gateway (LNAP ) functionality consumer display

Metering channel

i M/441 architecture
+e.g. HBES device, smart appliances, storage, generator, domestic charger for EV, complex display
Actor A and Actor B can be understood as backend system

Figure 1.2: Flexibility functional architecture ~ (CENELEC 2014)

41


http://www.ceced.eu/site-ceced/media-resources/Position-Papers/Archive/2014/10/Verification-tolerances-in-Ecodesign-and-Energy-Labelling-future-legislation.html
http://www.ceced.eu/site-ceced/media-resources/Position-Papers/Archive/2014/10/Verification-tolerances-in-Ecodesign-and-Energy-Labelling-future-legislation.html
http://www.ceced.eu/site-ceced/media-resources/Position-Papers/Archive/2014/10/Verification-tolerances-in-Ecodesign-and-Energy-Labelling-future-legislation.html
http://www.ceced.eu/site-ceced/media-resources/Position-Papers/Archive/2015/03/CECED-comments-on-the-noise-verification-procedure.html
http://www.ceced.eu/site-ceced/media-resources/Position-Papers/Archive/2015/03/CECED-comments-on-the-noise-verification-procedure.html

Ecodesignand Energy Label revisionHousehold Dishwashers

In this architecture, th&ustomerEnergy Manager (CEM) provides the flexibility of connected smart devi

es through theEnergy MnagementGateway (EMG). The EMG communicates with the metering channel
and the smart meter funtionality through the Smart Metering Gateway. The gateways in this architecture
split different networks and may be integrated with other functional entities. As the actors of thisiarch
tecture are functional/logical entities, some of them may be part bétsame physical device.

Noléi _\m_dn\V\odji \nk ~on ~ji”~" " midib nh\imo h o m di
ajm g ~“omd”~\g i mbt h \npm h io \i_ gj\_ ~jiom
\'i _ m hjo" m bB>GirO> a+® dCintfm» \i _ =pdg_di b @g "~on
°Kjr m ntno hn h\Vi\b h " io \i_ \‘nnj2rd\Vo _ dikjmh\o

oped in this field arethe IEC 62056 series covering the exchange of consumption infdram registered

in the electricity meter and the transfer of demand response related data (e.qg. tariff information, power
limitation, prepayment settings). EN 13757 series are the corresponding standards with focus on non
electricity meters (e.g. gas, wat and heat). IEC 62058-5 standard covers the unidirectional data tran

fer from a meter to an external device (e.g. consumer display). @&#91-11 concerns Smart Metering
Application Specifications in view of simple external consumer display, pBN81-12 Smart grid- Appl-
cation specification concerning interface and framework for customer.

Standardisation activities related to smart appliances and smart home interoperability are handled by
D@>* 0> 02 RB -, ° Di o ma\ ~formystenis conrlected jthe glectriclagind a»d'g ~ r
D@>*0> 04 RB ,0 ©°>jii ~odji ja cjpn cjg_ \Vkkgd\i
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(Use Caes) are provided in IEC TR 62746. In IEC TR 6247@se cases ad requirements for Smart
GridSmart Home are listed covering for example the provision of energy consumption informatian, co
trolling smart appliances, charging of electric vehicles, battergnagement and consumer offering flex

] dgdot) Oc’ aj“pn ja D@>* ON 1- 40 +- SpeCifyipgnancctgstng \ i
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ture that apgdies to different appliance types and use cases. Moreover, general aspects of measuring
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through the use of network communication (e.g. smart grid, smart home or home network).

1.2.3.  European and national ecolabels - focus energy and performance criteria

Note This section only presentbie energy and performanceriteria of existing European and nationa
ecolabels for dishwashers. Resource related criteria are presented separately in se&ian

In the preparatory study for ecodesign requirements Lot 14 on domestic dishwashers and wasking m
chines, Task 1 on definition@SIS 2007b)the following European policy instruments and measures were
described:

Table 1.9: Overview of the European and national Ecolabels of relevance for dishwashers
Scheme Still valid? Comments
Voluntary Industry Commitment on No, valid
Reducing Energy Consumption of until 2004
Household Dishwashers
EU Ecolabel fodishwashers No, valid
until 2007
Nordic Swan (for washing machines yes cf. section1.2.3.1
only)
Czech Environmentally Friendly Bro no
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Scheme Still valid? Comments
ucts label for dishwashers
Nr  _dnc ©° @ qdmj i h7 No,valid cf. http://epdsystem.it/en/PCR/Detail/?Pcr=5656

Declaration (EPD) scheme for washing| until Sep-
machines and dishwashers for hoes tember 2004

cCjg_ pn’ »

UK Energy Saving Trust Recommende Uk-based labelling and certification scheme for energy
described in Lot 14ISIS 2007b) efficient products. The logo could be used by marsfa
turers, rdailers and suppliers to signpost consumers tg
bestin-class energy efficient products. Today, the
Energy Saving Trust no longer awards a "Recomanen
ed" certification. Nowadays, for dishwashers, eight
models of two manufacturers are currently listed as
°cgdad ™ _»' d) ") HRQ mdadu-_
facturers can enhance the credibility of their claims
concerning the energy efficiency of their products with
a product verification servicgEnergySaving Trust

n.d.)
Blue Angel Environmental Label for Yes, valid cf. section 1.2.3.2
Household Dishwashers (RAIZ 152) until Dec
2016

On 12 March 2015, however, the EPD secretariat fe@snched a call for product category rules (PCR)
moderators with interest to update these expired product category rules (cf.
http://www.environdec.com/en/Newarchive).

1.2.3.1. Nordic countries: Nordic ecolabelling of white goods

In September 2014, version 5.0 of the Nordic Ecolabelling requirements for white goods (refrigerators and
freezers, dishwashers, washing machines and tumble dryers) has been published, valid from 20 June
2013 to 30 June D17. Gaspowered applianceare not in the scope of this criteria documenr{tNordic
Ecolabelling 2014)

Criteria are referring to the manufacture and to the operation of the white gadésther, there are sp-

cific product requirements for each of the product categories, and criteria on customer information as well
as quality and regulatory requirementd he followingenergy efficiency and performanceriteria apply to
dishwashers:

Table 1.10: Nordic ecolab elling : performance -related criteria for dishwashers ; source: Nordic
Ecolabelling (2014)

Criteria category Requirements

Operation requirements for dishwashers

Energy efficiency Dishwashers must achieve energy efficiency class A+++ or better in accordance w
the applicableenergy label egulation

Noise Maximum limit for airborne noise of dishwashers: 44 dB(A)

Specific product requirements for dishwashers

Water consumption Maximum of 1.0 litreof water perps
Cleaning performance Meet the requirements for cleaning performance statedRegulation1016/2010
Drying performance Meet the requirements for drying performance statedRegulationl016/2010
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Criteria category Requirements

Requirements on customer information for dishwashers

Installation and user Inter alia
instructions for dishwas- | ¢ Dj aj mh\odji ji oc> _dncr\nc  m¥%n *ji
ers temperatures and with different load sizes, so that the conser can select the

appropriate programme for minimum energy and water consumption. ltisto b
made clear that the Nordic Ecolabelling requirements are fulfilled by the re
ommendednormal programme

1 Information on how longhe different programmes take.

1.2.3.2. Germany: Blue Angel Environmental Label for Household Dishwashers (RAL -UZ 152)

Di A ]l mp\mt -+, . "' ]\ nd”» ~“mdo md\ ajm \r\m_ ja oc
published for household dishwashers, being valid until December 2(R&l. gGmbH 2013)

According tathe Blue Angel edabel for dishwashers may be awarded to appliances with the following
environmental properties: low energy and water constimp use of timevariable power supply, low
noise emissions, longved and recyclable design, and avoidance of harmful substances. Besides co
sumption criteria (energy and water), the Blue Angel Ecolabel further sets performance criteria on drying
efficiency and noise emissions, requirements on materials (prohibition of certain hazardous substances
and biocidal silver, requirements for insulation materials), and finally criteria facilitating repairs (spare
parts) and recycling.

The detailecenergy efficency and performanceriteria are as followgRal gGmbH 2013)

Energy Efficiency

The appliances shall at least meet the following energy efficiency ratings in a@ure with Regulation
(EQ N0 1059/2010 relating to household dishwashers:
T ?dncr\nc " mn 9 /0 ~“h rd_"~5 @ "~ mbt Taad”Mrd i Mt N

T ?dncr\nc mn y /0 ~h rd_~5 @ ~mbt ~aad”rd i~t ~»

Power Consumption ifieft-J i ®2" g\ t iNo\°mbaa’ Hj _°

1 In"Left-j i © -gf-Cycle) mode, the power consumption of the appliance shall not exceed 0.5
rYoon) Da oc™ _ " qd”~~" ~“jh > n r dowon(éndof-cycidh mode o c
shall not exceed 1.00V.

T Di ©°©? g\t Npowanoonsuntpfion of the appiance shall not exceew4
f Di °©Jaa» hj _~" oc kjr mWjinphkodji nc\gg i]

Water Consumption

Water consumption for the standard cleaning cycle calculated accordirigetgulationEG No 1059/2010
relating to household dishwashers shall not exceed the following limits:

9 Dishwashers > 45 cm wide: maximum consumptior8dD litres per year
T ?dncr\nc mn y /0 ~h r d_5208itreepesydah.ph ~j i nphkodji

AgquaStop

The appliance shall comwith an aquastop system. The applicant shall provide warranty on the proper
functioning of the system for the entire life of at least 800 standard cleaning cycles of the dishwasher,
if properly installed. The product manual shall include the correspandiarranty information.
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Drying Efficiency
The drying efficiency indexgdjlshall be rated as follows in accdance withRegulation (EC) N016/2010:
T b 108-"jmm nkji _dib ofj _mtdib “aad”™d i”t "~g\nn

Noise Emissions

The evaluation of the noise eissions shall be based on the sound power levels in dB(A) rounded up to the
integer Lc. Dishwashers shall not exceed the following sound power levels L
T /7 _=#<%$ ajm \kkgd\i”~"n y /0 ~h rd_"6

1 42 dB(A) for appliances > 45 cm wide.

The product manual shaliist the sound power level.

Delay Start/ Interconnectivity

The appliance shall feature a delay start option (delay timer) that allows the user to delay the start of the
wash cycle for at least 8 hours. Froth January2015, the appliances shall additionallye equipped with
an interface enabling communication and control (interconnectivity) via the grid.

Consumer Informationvith regard to energy efficiency and performance

The energy, water and detergent consumption of dishwashers greatly depends on thebekaviour

#\ 1] g \'gg' ]t oc’ pn  m¥%n rmetselegtian). ghe \opemtind inskui _ " g
odjin*kmj _p~o h\Vip\Zég \'n r " gg \'n h\lipa\”?opm m¥%n r
information/instructions:

1 Informationonthe\ k k gd\ i ~ " %n r\o " m \i _ "~ i mbt ~jinphko
well as for the selectable additional functions (presented in a table, if possible);

Information on the offers for using timevariable power supply;

Note stating that most of the eargy required running a dishwasher is used to heat the water. An
appliance with hotwater-connection can help reduce this energy consumption. The use of-a hot
water connection (maximum 60°C) is recommended if hot water can be provided by solar panels,
district heating, a modern gas or oil heating system or by a suitable-fjesd instantaneous \a-

ter heater and if the inlet hose to the appliance is short and properly thermally insulated. No
more than 1.5 litres of cold water should drain off before hot watectually flows;

1 Recommendation not to use the dishwasher until it is fully loaded (pictures showing the proper
loading of the dishwasher would be useful);

f Ma m i~ o0oj oc r ]l]ndo O0OAjmph R\ n~c i°'" kmj
http://www.forumwaschen.de/abwaschegeschirrspuelen.html

1.2.4. European consumer associations tests and other consumer information po r-
tals

The energy labelgives valuable information at the poindf sale. Before purchasing white goods, many
consumers inform themselves about latest state of the art in technologies, consumptions and relevant
product factors that have to be considered. Therefore, they read users advice online and or recoatmend
tonsofdi _ "k i _“io ~“jinph m jmb\idn\odji nwwwteksthid) B~ ml
= md oWhich® (WAvw.which.co.gk Am™ i " ¢ ° L pWwww.guechossinajgm»m NK\ i dnc o
(www.ocu.or)y Those consumer associations periodically perform dishwasher tests and publish the results

in their magazines and on their webpagietogether with useful information about automatic dishwashing

in general, e.g. best practices and new technologies and features.
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Consumer associations and their magazines can be considered as driving forces for the market. Knowing
how consumer associains actually test dishwashers, which categories are assessed and how they co
tribute to the final test judgement promises insight in consumer relevant aspects and market trends.

In dishwasher testing, both Stiftung Warentest and Which? focus on perforenand consumptions of the
tested dishwasher model, but their results are not directly comparabbereas STIWA weighs both
factors as equally important, Which? primarily focusses on performance (60%) and then on energy and
water consumption (20%). Where&TIWA includes programme durations in its assessment category,
Which? indicates programme durations as additional information, not influencing the final test score.

1.2.4.1. Stiftung Warentest (STIWA)

Testing methods change with time. For example, STIWA testsrdiocpto EN 50242/EN 60436:2008,
with slight modifications, such as additional persistently soiled items when testing the Intensige pr
bm\ hh ) Piodg -++/" NODR< o " no " _ oc’ Dio indg  kr
test machine. In 2004the automatic programme was additionally tested for the first time. The consatell

tion of tested programmes was changed to the Eco programme, the automatic programme and the rapid
programme (for normally soiled dishes, water temperatures about 50°C inrtfaén cleaning phase and
duration of about 60 minutes) in 2010. Since 2013, the Eco programme and the rapid programme are
tested with additional plastic load items to assess the drying performance on diverse matefiaés; also

aim to cover aspects whichra not declared on thesnergy labelbut influence product quality, such as
ease of use and thegrocessingquality. In addition, those consumer associations get feedback from their
readers and users. Thereby, they get valuable insights in consumer relénfmtation and reflect co-
sumer expectation and market trends related to dishwashers. Compared with official test standards,
consumer associations are able to focus on hew or more consurekavant aspects

The latest dishwasher testing was published in 05/20E ery dishwasher model tested gets a final test
n*"jm-Lg¥Ygdaoaonpmo dg»$ ajggjrdib \ n~cjjg bum\ _" n
lated out of the weighted results from simajor testing categories: the performance of the Eco (Label)
programme, theapid programmeand theautomatic programme, usability, safety and noise emission.

Therapid programmeand the Eco programme are tested following the EN 50242/EN 60436:2008+ EN
50242:2008/A11:2012, with additional plastic items. The cleaning and drying performance are assessed
and programme durations and energy and water consumptions are measured. The Automatic programme
is tested following the EN 50242/EN 60436:2008+ EN 5024Q0B/A11:2012, with 1006 soiling and

with 150% soiling in order to assess the ability of the sensors to adapt to different soil levels. Thenelea
ing performance is evaluated; energy, water consumption and the duration are measured.

Usability assesses therpcticability in everyday use, e.g. cleaning the sieve system, operating of the
dishwasher, refilling rinse aid and salt, ease of operation of baskets. It also includes the comprehensibility
of the manual and the ability to integrate the dishwasher intcetkitchen. Safety assesses the mechanical
safety, the finishing of the dishwasher, e.g. the risk of injury by sharp edges, and the protection against
water damages. Noise emission is measured according to DIN EN 6@7842006_2.

Each of the performances the tested programmes (Eco, automatic, rapid) contributes 20% to the final
test score, from which 1% is related to cleaning and drying performance and the duration of the-pr
gramme, and 10% to energy and water consumption. By this the performance satighe most m-
portant programmes have the highest impact (60%) on the final score. Usability has a share of 20%;
safety and noise emission each contribute 10% to the final assessment.

O no m npgon \m kp]lJ]gdnc  _ di bpage (fedbdskd). They arere® 0~ n 0
bedded in articles about automatic dishwashing, dealing with current trends, developments and best
practice tips. E.gt is explaired the sorptive drying system witlzeolith, the characteristics of different
dishwashing prog@ammes (Ecoautomatic rapid, intensive pre-rinse) and why Eco programmes show high
performances at low energy consumptions and long durations.
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Test results are presented in a table form, using a schematic presentation of results instead of concrete
test values. The table also indicates further relevant information about the dishwasher model that did not
influence the final test score:

T <g > m\b> kmd~r> #di OS$
1 Operating costs on a ten years basis

9 Technical details and equipment features: energy efficientass, capacity (inps), number of
provided dishwashing programmes, concrete consumption values and names of the tested pr
grammes, possible heighadjustments

Oc” jk m\iodib ~jnon ji \ o i t \mn ]\ ndnassinmes "\ g
that 280 dishwashing cycles are run per household and year in a dishwasher model with a capacity of 13
ps, 90 cycles of 280 are done in the Eco programme, 75 in tntomatic programme with normal soiling

(100% soil level), 25 with heavy soiling D% soil level) and 90 cycles are done using thapid pro-

gramme. The number of dishwashing cycles is adjusted for dishwashers ®yithO, 12 and 14 ps. As
monetary costs per cycle, one mutlti \ ] dn ~\g~rpglo’ _ rdoc +), +withd" T
+)-3 O*fRc Vi _ rVo m ~jinphkodji rdoc .)30 O*hr)

1.2.4.2.  Which?

The UK consumer association Which? continuously tests dishwasher models in their own test laboratories.
Basic assessment categories ackeaning and dryingenergy and water useyun \ ] d g d eaBy it#°%oC|j r
pn° » $oisé emission

Every dishwasher model is tested in the correspondingin programme that cleans normally soiled
dishware with water temperatures about 565 °G i.e. thenormal Eco (label) programmdf a main pro-
gramme is not avdable, theautomatic programme is tested. The testing method is assumed to follow EN
50242/EN 60436:2008:

AYR[ uc bgprw bggfcqg wugrf kgji* rc_* kiglach
ing on these substances in a heated cabinet to ensuegive dishwashers a tough realistic
rcqr, YR] Uc jm_b bgqfu_qgfcpqgq wugrf _ rwnga_
plates, dessert plates, cups, saucers, knives, forks, soup spoons, tea spoons, platters, serving
bowls, a serving fork, a ladi¥ R (Fletéher 2015)

Additionally, the test load includes a saucepan, a glass jug and plastic lunch boxes. It is also accomplished
with clean dishes, as indicators for redeposition of soiling during a dishwashing cycle.

Cleaning performance, drying performance, energy and water consumption of the tested programme are
assessed. As reference base for consumption values, the energy and water consumption of theoEco pr
gramme are measured.

Usability describes the ease of evelgy use: how easy is it to fill or empty the dishwasher up to capacity
and is the manual to understand, how complicate is it to programme the dishwasher, to refill salt and
rinse aid. Noise emission is measured by a standard measurement method and byctubjassessment

of test persons, identifying any loud or particularly irritating noises.

Each of the categories contributes part way to making up the total test scoleaningand drying with
60%, energy and water use with 20%, usability with 15% andswmemission with 5%. The total score of

a dishwasher model is expressed as percentage of theximum test score, which is 108 if the dish-
washer model performs full score in each category. Full size dishwasher models need to have a total

score of 75%,compmact dishwashers of 66 0 j ] ndbi > \'n °2="no =pt» m
n*ymdib /+r jm g nn -fodéls. _ " *g\m _ \n °?2ji %o =pt »
O no m npgon \m  kp]lgdnc _ \-basétd)kimadditipr to themestgqasults, » j i

the product eviews contain further information about technical specifications such as type, dimensions,
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size, capacity (ips), main programme duration, the presence of certain features (display, time remaining
indicator, delay timer, child lock, half load wash, sensa@sh, antiflood technology), energy efficiency
class, annual energy costs and water use.

Results of selected dishwashers aggeriodicallyn p h h'\ md u ° _ -adticles forodismvashegs\in| the
Which?magazine. The latest published article about dislsivars was found irthe October version of the
magazine in 2014. Test results are embedded in information about why manual dishwashing is less
efficient than automatic dishwashing and explanations about efficient dishwashing programmes that help
to safe morey (Ecoautomatic). Besides the short profiles of each test machine, test results are samm
rized in tableform. The table includes additional information such amin programme duration, delay
start timer: yes/no, capacity, type and price of a dishwasmedel.

1.2.4.3. EU and several Member States: Topten web portal for best products of Europe
(www.topten.eu)

Topten is a web portal guiding consumers to the most energy efficient appliances and cars in Europe.
Altogether 19 natimal Topten websites present dpZ4late, consumebriented information on the most
energykfficient models in a number of product groups, e.g. domestic appliances, cooling and lighting
equipment, consumer electronics, and vehicles. The information is doiindependent market surveys
selecting the best available technologies (BATs) amongst the product categories. Participating Member
States with national Topten websites are Austria, Belgium, Croatia, Czech Republic, Finland, France, Ge
many, Greece, ltaly.ithuania, Luxemburg, Norway, Poland, Portugal, Romania, Spain, Swedeny-Switze
land, and UK.

The selection of the most energgfficient models is based on specific selection criteria for each of the
product categories. Household dishwashers are preseotedhe Topten website in two different categ
ries: Freestanding dishwashers and bt dishwashers. In order to qualify for topten.eu, dishwashers
must meet the following criteria:

1 Energy efficiency
- Freestanding dishwashers: energy class A++ or A++comating to the EU energy label
- Builtin dishwashers: energy class A+++ according to the EU energy label
1 Drying efficiency
- Class A according to the EU energy label
1 Maximum water consumption
- 2800 litres per year, according to thenergyLabel
1 Hot watersupply being possible
1 Water/flood protection

In order to qualify for the national Topten websites, dishwashers must meet the cotspgcific criteria
mentioned inTablel.11.

Table 1.11: Country -specific criteria for dishwashers to be placed on the national Topten we  b-
sites (compiled on July 2015)
Countries Listed product sub Topten Dishwasher criteria National Topten vie
categories in different EU countries sites
Austria 1 Freestanding 1 Freestanding: www.topprodukte.at
60 cm Bjg 5 <&&& * y [/
1 Semiintegrated Ndgg m5 <&& * y |/
60 cm
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Countries Listed product sub Topten Dishwasher criteria National Topten vie
categories in different EU countries sites
1 Fully integrated 1 Semif/fully integrated:
60 cm Bjg 5 <&&& * y |/
Ndgg m5b <&&& * y
Belgium 1 Freestanding 1 A++ (45 cm) or A+++ (60 cm) www.topten.be
1 Builtin 1 Afordrying
T y +)4- fRc*~t~ g’
f 4y ,, gdom n*~tA"rg"
T 4y /2 _=
Croatia No details available 1 A++
Czech 1 Freestanding 1 60cm: A+++ WWWw.uspornespotrebice.
Republic 45cm /60 cm 1 45cm: A20% / A++ cz
1 Builtin 9 =joc5 y -3++ gdom
45 cm /60 cm
Finland Same as Topten.eu Same as topten.eu www.toptersuomi.fi
France 1 Freestanding 1 A+ (45 cm) or A+++ (60 cm), www.quidetopten.fr
45cm /60 cm 1 Afordrying
1 Builtin T y +)4- fRc*~At~rg"
45 cm /60 cm T 4y ,, gdom n*AtArg®
Ty /2 _=
Germany 7 45cm 1 A++ (45 cm) or A+++ (60 cm) www.ecotopten.de
1 60cm 1 Afordrying
T 4y ,+ gdom n*~t~"rg®
T y /I _= #1+ "~"h$ |j
1 Water/flood protection
1 60 cm: Load sensor or halibad
programme; 45 cm: programme for
light-soiled dishes
Italy 1 6-8ps 1 6-8ps: A+/ www.eurotopten.it
1 9-12ps 9-12 ps: A++/
1 >12ps > 12 ps: A+++
Lithuania No details available No details available http://top-10.1t
Luxem- 1 Freestanding 1 A+++ www.oekotopten.lu
bourg 45 cm /60 cm 1 Afordrying
1 Builtin Ty /3 _=
45cm /60 cm
Norway 1 A+++ www.besteprodukter.no
Poland 1 Freestanding A++ (freestanding) or www.topten.info.pl
1 Builtin At++ (builtin)
1 Afordrying
f 4y ,+ gdom n*~t~rg”
1 Water/flood protection
1 Hot water supply possible
Portugal 1 Freestanding 1 A+++ http://www.topten.pt
u kn *|q Afordrying
1 Builtin
uy kn *
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Countries Listed product sub Topten Dishwasher criteria National Topten vie
categories in different EU countries sites
Romania 1 Freestanding 1 A+to A+++ www.topten.info.ro
<45cm/ 4560 1 Afordrying
cm 1T 4y ,, gdom n*~AtA g
1 Builtin y gdom n*~"t g
Spain f Freestanding T A+++ www.topten.wwf.es
1 Builtin 1 Afordrying
f 4y ,, gdom n*~tA"g
1T 4y ,- gdom n*~t"rg
Sweden --- www.toptensverige.se

Switzerland 1 Freestanding

1 Built-in (60 cm)

1 Builtin (55 cm;
Swiss norm SMS)

1 A+++ (builtin 60 cm) or
A++ (freestanding; budin 55 cm and
compact dishwashers)

1 Afordrying

www.topten.ch

1 Compact 1 Water/flood protection
(45 cm and/or 1 Hot water supply possible
y 4 kns
United 1 Freestanding 1 A+++ www.topl0energyeffici
Kingdom 1 Builtin 1 Afordrying ency.org.uk/
T 4y ,+ gdom n*~t~"rg®
Europe 1 Freestanding 1 A++ or A+++ (freestanding) www.topten.eu
f Builtin 1 A+++ (Buikin)
1 Afordrying
T 4y -3++ gdom n*t \
1 Hot water supply possible
1 Water/floodprotection
1.2.5. International legislation and standards
1.2.5.1. International
IEC 60436:20043@" c nc i h @f ] nlc] ?2cmbq[mb_Im ~il Ciom_bi

IEC60436 3 @ dodji' A ] mp\ mt
ocC k> majmh\i”~"» c¢c\n ] i
edition include:

- ++/ ° @g ,“Metnals for mdasucimg\ n c T
k majok dhanges intdoduceNinto tied4 < | a

1 changes made to the soils used in the standard,;

the use of an oven and microwave oven to dry the soils;

the alternate 15 to 18 h air dry method to dry the sails;

the addition of a reference dishwasher;

the recognition of alternate supply voltages and frequencies;

the recognition of a cold or hot water supply the dishwasher;

the detergent and rinse aid compositions have been updated to reflect current technology;

the addition of the USstyle load;

=A =4 =4 =4 4 4 =
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9 the evaluation of the filter systems;

The third edition has been amended in 2009 and 2012 to incorporate furitteanges:
9 The addition of a second type of reference machine (Miele G 1222)
I The addition of an alternate model of the microwave oven

An illustration for the througkcirculation thermal cabine(Figurel.3) to indicate the position of tempex

ture sensors and a new position for the basket to prevent partial blockage of the inlet air path which will
improve the consistency of the Oven Drying results. Furthermore andugar calibration procedure of the
oven temperatures is included. It applies to annex G.

Y
| f—) | -
R

AN Y
— IR
L . S

Red wire sheet: Location of the
thermocouple
(lllustration chart 1)

X: Position of the
thermocouple

Figure 1.3: Loading scheme of the thermal cabinet for 24 ps

1 Revisedsmall bowl specification;troughout thestandard the names "small serving bowl" and
the "fruit bowl" have been changed to "dessert bowl". It applies to Clause 6, Annex A and Annex B

1 The inclusion of standby power to cover the relevant low power modes for dishwashers as a new
Annex O which refences IEC 62301 for the measurement method

1 A more detailed description how to calibrate and work with the new microwave oven introduced
with IEC 60436A1;

1 Alternative replacement cutlery items for Annex A

The performance of the tested machines is measdirey comparison with a reference machine (Miele
G590, Miele G595, and Miele G1222). Two alternative loads are defined and described, the reference
machine to be always loaded with the load set in Annex A (the-b@style load).

Performance tests must b@enerally carried out on a new machine, with a reference machine running
parallel with the machine(s) under test, i.e., at the same time under the same conditions using eoil pr
pared at the same time from the same batch. The reference machine is alwayallaed as a free stail-

ing machine independent of the type of machine under test. Dishwashers are tested as free standing
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except where they are designated as buitt or integrated. Before conducting the performance tests, the
dishwasher is operated for deast three complete cycles using a clean load with reference detergent and
without rinse agent. The following cycle(s) can be a noise test according to Clause 9. No additional cycles
are carried out on the machine under test between the sequential stgpecied in the following proe-

dure.

The tests are performed in the following order: cleaning performance then drying performance.€Fhe d
termination of energy, water and cycle/programe time is done in conjunction with the cleaning perfo
mance test. Theifst programme to be tested is the one recommended by the manufacturer for a nérma

ly soiled load. In some countries the manufacturer has to declare the programme to be used, for the
purpose of energy label which may not be for a normally soiled load, lictv case this programme is the

one tested first. The same programme is used for measuring the cleaning performance, the drying pe
formance, the energy and water consumption and time and the noise, if tested. The test conditions are

specified:

1 \Voltage andfrequency

1 Ambient conditions

1 Water supply pressure, hardness and temperature both cold (at 15 + 2 °C) and hot (at 60 = 2 °C)
water inlet

1 The reference detergenB is used, the quantityshould beas recommended by the manufacturer
but no more than2.5 g/ps for dishwashers with a capacity higher or equal thand®9or 3.0 g/ps
for dishwashers with a capacity of lower than J8s. If no recommendation is given by the ma
ufacturer, use2.0 g/ps for dishwashers with a capacity higher or equal thanpgOor 25 g/ps for
dishwashers with a capacity of lower than I,

1 The reference rinse agent is used, the type (acidic or neutral) is paedording to the water
hardness

1 The reference salt is used

1 The following soiling agents are required: milk, tea, mingedat, egg, oat flakes, spinach, ma

garine. All food products, at the time they are used for the preparation of soiling agents for the
nol\i _\m_' hpno-]t» rdecdij md™ agJpn" oc dm ~ skdmt
remains of newly openegackets of tea and oat flakes may be used for subsequent tests for a
period of up to 60 days after opening, if the contents are stored in a sealed container. Specific
directions are provided for storage and-tese of spinach after defrosting. The prepai@ti and
application of each soiling agent on the tableware is described. Then the soiled tableware are
dried in an oven or air dried.

The standard provides descriptions for the following measurements:

52

1

The cleaning performance (Clause 6): the purpose @$ tlest is to measure how well the agpl
ance cleans normally soileds and serving pieces. The tests are carried out in parallel with the
reference machine; soiling of the test loads for the test machine(s) and the reference machine
are prepared in paralle One person must prepare each soil type for all loads and one person
must apply each soil type for all loads. Perform at least five cleaning test cycles of the tast pr
gramme without cleaning the dishwasher filters between the measurements; if necessary
crease the number of cleaning test cycles until an acceptable defined standard deviatiotis fu
filled, to a maximum of eight cleaning test cycles. Any soil residue is assessed and the score
noted according to the following score systeémTable1.12:
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Table 1.12: Scoring scheme for the cleaning performance assessment
Number of small dot shaped soil particles Total soitd area(mn?) Score
N=0 A=0 5
O<nc¢4 0<Ac¢4 4
4<n¢10 4<A¢20 3
10<n 20<A¢ 50 2
Not applicable 50 <A¢ 200 1
Not applicable 200<A 0
Each load item shall be awarded a score from the table according to the category of soil@reamber of
discrete soil particles adhering to the item. If the requirements for more than one score are met, the lowest
applicable score shall be awarded.

The type of soil and total number of relevant items m®ted and the cleaning index malculated by cm-
paring the results of the test and the reference machines as the average of the indexes of the run cycles;

1 Drying performance (Clause 7): to measure how well the dishwasher dries the load. The drying
performance measurement is not deteined in conjunction with the measurement of the ctea
ing performance and is undertaken using clepsand serving pieces. Drying effect is evaluated

]t qdnp\g dink > ?*odji \i_ ep_b>_ oj 1 °_mt»'
machire under test and the reference machine are carried out by the same person.

°?mt» dn _"adi _ \n \i \mod~g ] dib ~jhkg o
bdg i \ n”jm ja -6 °Dio mh® _d\ oropsofdvater,oroaed i °

r-o nom \f #mpi $' oc” \mod~g" nc\l\gg ] bdqg i
than two drops of water, or one drop and one streak, or two streaks, or water in glass or cip cav
ty, the article shall be given ac®re of 0. The single drying index, approximated to two decimal
places, for the test and the reference machine is calculated as the average of the scores of the
single item types. The final drying indéxcalculated by comparing the results of the test drthe
reference machines as the average of the indexes of the run cycles;

1 Energy, water consumption and time (Clause 8): to determine the electrical energy, the energy
contained in the hot water if an external source of hot water is used, and the quawtitiiot
and/or cold water consumed by the dishwasher and the time it takes to complete a particular
programme used for measuring the cleaning performance. Total energy consumption is the sum
of the electrical, cold water correction (if any), and hot watmergy (if any). Therithmetic
mean of the five or more cycles for the test machine is given: the energy consumption issmea
ured in kWh to three decimal places, water consumption in litres, to one decimal place, and time
to the nearest minute. The energgnd water consumption are not determined during a drying
test;

9 Airborne acoustical noise (Clause 9), determined according to IEC 6@784

Fifteen annexes are included in the standard:

1 Annex A (normative) defines thes and serving piece specificatiorte be used in the test ra-
chines according to its capacity in terms p$.

1 Annex B (normative) defines an alternative load, 8 style load, to be used for dishwashers
not using load described in Annex A, such as U.S. style machiabtewareand servig piece
specifications are given according to the test dishwasher capacity, along with a tfttencod-
ance with load items.

1 Annex C (informative) illustrates the soil distribution, i.e. the number of each item type soiled for
a 12-ps, a 9-psand a 6psdishwasher
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Annex D (normative) specifies the characteristics of test materials: the detergents (twa-dete
b ion \m kjnnd]g $' oc  mdin" \b ion #r.doc
Annex E (normative) describes the charadtes of the reference machine type 1, the reference
programme (Universal 65 °C), the installation and the calibration of the machine and the load

Annex F (informative) gives a list of possible suppliers of the materials and reference equipment
used in he standard

Annex G (normative) specifies the characteristics of the microwave oven and througliation
thermal cabinet to be used for the drying of the soiled tableware

Annex H (informative) suggests that testing laboratories develop their owermatl guidelines for

the evaluation of soil and cleaning, to ensure that repeatable results are obtained. An example of
guidelines for assessing cleaning performance taken from the Australian/New Zealand standard
is also included in the annex.

Annex | (nomative) describes the test enclosure for built models
Annex J (informative) presents a flow chart with the test sequence of the entire standard

Annex K (normative) specifies the shade numbers for various colours to be used to assess the
washing peformance

Annex L (informative) gives an example of the test report format

Annex M (informative) provides guidance on how to adjust the water consumption of the-refe
ence dishwasher in order to achieve the target water consumption of 27.8slitre

Annex N(normative) describes the characteristics of the reference machine type 2, the reference
programme, the installation and the calibration of the machine and the load

Annex O (normative) describes procedures for theasurement of low power modethat are
relevant for dishwashers, e.g. lefon mode and off mode

New 4" Edition of IEC 60436

The 3¢ Edition of the IEC 60436s currently under revisiorthe revisiorhas been elaborated by suboe
mittee 59A: Electric dishwashers, of IEC technical committee Bérformance of household electrical
appliances.

This edition constitutes a technical revision and includes the following significant technical changes with
respect to the previous edition:

1
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IEC 60436 edition 3 Amendment A1 and A2 contdptevious amendemt revisions are included

in edition 4. Primary amendment content includes: Specification of reference dishwasher G1222,
an additional microwave oven 752C, inclusion of standby / low power modes, and updated cu
lery and tableware items.

Combined Cleaningnd Drying(CCD method)Combining the cleaning and drying performance
evaluations into one test, along with the energy and water consumption evaluation, prevents an
opportunity for circumventiorcompared toif tests were performed separatelyA dishwasher
might detect whether soil is present or not and adjust the cycle to favour performance omelea
ing and energy consumption or drying (without measurement of energy consumption) depending
on what kind of test is conducted; combining the tests in a combicézhning and drying s
sessment avoids this possibility.

New dish load itemsNew dish load items were incorporated which reflect consumer use. New
items are:stainlesspots, coffee mugs, melamine plastic items, and glass bowl. The new load
items provide dferent shapes which challenge a dishwasher water spray patterns and provide
additional surfaces for soil removal assessment.
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1 A new detergent s specified which mirrors current tablet formulations available on the market.
Detergent type D is phosphatede, with percarbonate instead of perborate bleach and moece a
tive enzymesWith this new detergent, the dosage will be lower.

Repeatability and reproducibility improvements.

Informative annexesAnnexes were added for evaluation of soil sensing programmiesing
performance, and dishwasher filtration. An annex is provided for inlet water temperaturne- infl
ence on energy consumption.

Oc™ ~c\ib™ n rdgg h\f" oc” g\] g kmjbm\h #~pmm io
common types of dishes used currently in Europe (including plastics, pots and pans), reflecting better
current consumer behaviour.

Manufacturers stress tat with the introduction of the new standard the measured consumption and
hence the calculation of the EEI as well as the cleaning and the drying performance values might change.
The new standard includes a new definition of the loacs mass and the heatapacity also determine

the energy consumption of a dishwasherthis most presumably will change. By today, it is not clear how
big these differences are, but it is expected that they are small (<10%).

The results of (round robin tests on the new standrd currently conductedsee below)will give further
insight in this topic. Anyhow, it can be expected that dishwashers are going to be optimised after the
introduction to work under these new conditions.

The introduction of the new IEC standard in Eur@sea CEN/CENELEC standard will have to be carefully
studied and communicated, and correlation tables/formulas prepared, to minimise confusion forrmensu
ers and manufacturers.

Round Robihests and other testing activities

In 2014, a RRT on dishwashers wearried out at European levéBelke & Stamminger 2015)20 laboa-

tories took part and 17 of them tested the Combined Cleaning and Drying (CCD) method. The aim of the
RRT DW 2014 was firdb test the existing standard EN 50242:2008 +A11:2012 with separate cleaning

and drying evaluation (SCE and SDE) and secondly to gain practical experience with the CCD procedure.
The results of both test series were compared to get fundamental informatidrether the CCD method

can be applied to the new edition of IE@nd EN standards and replace the SCE and SCD method. The
results were very satisfactory; the comparative differences between SCE / SCD and CCD were small and
not significant. The new CCD thed is more relevant to households than the existing method because
drying and cleaning are both carried out with soil, detergent and rinse aid in one go. The introduction of
the CCD is in preparation by CENELEC TC59X WG2.

The conclusions from this RRTeaas follows. Through the round robin test it was possible to gain apdee
er insight into the laboratory praxis of manufactures and test laboratories. The examination of the ollec
ed data on the one hand and the laboratory visits on the other hand reveglaatl knowledge in applying
the current standard but also showed that practicing of the newly introduced CCD method is necessary.

While the precision of the water consumption measurements is comparable to the previous RRT, the
precision of the performancealues advanced since thefhe decreasing precision with decreasing cea

ing or drying performance indicates that there is still room for improvement by practising the assessment
to reach consistent results.

Summary of important findings of the round rabiest

1 Uncertainties of measurements are in line with values in the current standard. Adaptionasf rel
tive expanded uncertainty only recommended for the drying performance.

1 Improvement and alignment to EN 50242 of the laboratory practice is necessary, céaihe for
the assessment behaviour of tableware with higher soil or water residues.
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Regular ringtesting is necessary to exchange experience and align and verify laboratory practice.

As for neither the cleaning nor the drying performance test results sddvgignificant diffe-
ences between SCE/SDE and CCD for the two test appliances the CCD method has qualified to be
introduced as the new method for performance testing in an updated EN 50242,

Proposals for further improvements

1

Cleaning performance resultdiffer most for glasses. An improvement of the glass soiling is
needed to reach more consistent results.

As the cleaning results for spinach differ in the labs quite often, the preparation of the spinach
should be better standardized (use of a mincer, medasg method for moisture). Use of other
spinach than in EN can cause differences.

As porridge does not always stick on the dipped spoons in the same way, the amount of oat
flakes differs. Proposals are made for an adapted preparation (e.g. spoons cowdpael with a

clean towel to remove rests of rinse aid after cleaning cycles and then dipped into porridge or
kjmmd_b" ~jpg_ 1] km k\m _ di \ ©°0Oc mhjhds»$'
recommendation.

Procedure of cooling dowafter oven drying should be more consistent: in the room, in tham

chine when to start, use of fan allowed? If prewash in DW is only done with cold water, memai
ing heat in load is less important.

Important to define that water rims around all types of soilphjust milk, do not count in the
drying evaluation with the CCD method.

In 2016, University of Bonrhas testedfive dishwashershoth under old and new conditiof&N50242 4th
ed. (with combined cleaning and dryil@nd a future EN60436 5th ed. respectiwglto compare the pe
formance and consumption valudgiook & Stamminger 2016)These limited tests have provided folle
ing conclusions:
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1

The consumption values are slightly affected by the new test standard. The energy consumption
is reduced by Q 6 % by the modified load of the IEC standard. The influence on the watar co
sumption is larger as regeneration cycles are taken into account in IEC, leading to a higher mean
consumption and much higher statistical standard deviations. The effect canvem darger if

more than one regeneration cycle occurs during the five to eight runs of the test series, leading
to difficulties for market surveillance authorities and test laboratories when declared values
have to be verified.

The average cleaning perforance of the test machines is slightly higher when tested according
to IEC, but no systematic influence of the new standard can be observed for the refereaee m
chine.

No systematic influence of the new standard on the cleaning performance index canbbe o
served. However, no conclusions can be drawn from these results, with three test series beyond
the target range of cleaning result as prescribed in the standard for the reference machine. A
repetition of the tests or additional investigations is necessarystwow the impact of the new
standard on cleaning performance results.

The drying performance of the reference machine for the EN test is close to the upper limit of

the given tolerances when tested in accordance to EN and by this it is hard for the teshimes

to reach a drying performance index of 1.08 or higher. The drying performance of the reference
machine is clearly lower for the IEC tests, due to water residue on plastic items, pots and cavities
of cups and mugs.

The average drying performance ofie¢ five test machines is decreased to a lesser extent than
the reference machine, leading to a higher drying index for four out of five machines for the test
series according to IEC.
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The energy consumption of low power modes and noise emissions havea®t measured. Conclusions
concerning these aspects can therefore not be drawn from the tests. An influence of the pots on the noise
emissions can be anticipated, depending on their position in the machine.

In conclusion, these tests show that there are major effects to be expected from the change of the
standard as anticipated now. Final conclusions can only be taken when the final version of the common
modifications of the IEC 60436 4th ed. to an EN 60436 are decided and when more tests are done in
manufacturer laboratories (which may result also in optimization of the loading plans or basket designs)
and independent laboratories.

Additionally aRound Robin Test currently carried out on théourth edition of the international standard

for testing the performance of dishwashers IEC 6043&hichwas approved in2015 (results will be
available end of 2016) Modifications to this IEC standard as needed for European adaptation will be
incorporated via the usudiarmonization process of CENELEC.

Current activities of IEC SC 59A

The last, current and future editiaof the international standard have been developed by Working Group
2 of Subcommittee 59A. During the last meeting of SC 58/0ctober 2014it has been decided to launch
certain advisory and working groups in addition to maintenance team 2, whadbeen working as wad

ing group 2 for the last decades. A new structure of SC 594b(e1.13) has been established, to enable
more targeted collaboration and to call for experts in these new fields of work. By this the selected su
jects can be discussed and worked on by delegated experts and more in.detai

The target of the new working groups is the elaboration of a new test standard or technical specification.
The new advisory groups are requested to do preliminary work for the present standard, while the
maintenance team is responsible for maintaininget present standard.

Table 1.13: New structure of SC 59A
Label Title
Advisory Group 1 (AG 1) Standard detergent and standard rinse agent

Maintenance Team 2 (MT 2) Dishwasher tests

Working Group 3 (WG 3) Measurement of microbiological properties

Working Group 4 (WG 4) Uncertainty assessment

Advisory Group 5 (AG 5) Reference equipment and test material

Advisory Group 6 (AG 6) Global application of test methods for dishwashing appliances

The first meetings of WG 3, WG 4 and AG 5 took place in March 2015, where the individual tasks were
defined and first discussions were held.

The task of WG 3 is to develop a technical specification on measuring of hygienic properties in dishwas
ers for household usealuring the dishwashing process, firstly looking at the dish items to be cleaned,
secondly looking at the dishwasher itself.

WG 4 shall use appropriate methods for assessing the uncertainty of the measurement of performance
and consumption values for distaghers, as defined in the standards under SC59A and propose ways to
reduce the uncertainty.

AG 5 shall work on the task that the items referenced or intended to be used in the standard (reference
machine, cutlery, dishes, cookware, microwave appliancethlecabinet, soiling materials) are precisely
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defined, globally available, and stable for long term. Strategies have to be developed to ensure long term,
consistent and global supply of test materials needed for the standard

1.2.5.2. United States

US Federal Engr Efficiency Standard for Residential Dishwashers

In a direct final rule published on May 30, 2012, the U.S. Department of Energy (DOE) prescribed the
current energy conservation standards for residential dishwashers manufactured on or after May 30,
2013 as shown in the following table:

Table 1.14: Current US Federal Energy Efficiency Standards for Residential Dishwashers valid
since May 2013 (USEERE 2014b)
Product class Maximum annual Maximum pecycle
energy usébased on water consumption
215 cycles per year)
No\ i _ \ psplus 8 $eling pieces) 307 kWh/year 5.0 gallons(18.9 litres)per cycle
Compact (<&s plus 6 serving pieces) 222 kWhlyear 3.5 gallons(13.3 litres)per cycle

On December 19, 2014, th®OE published a notice of proposed rulemaking (NOPR) which is proposing
energy conservation standards for residential dishwashers. ddrament period for the NOPR pertaining

to the energy conservation standards for residential dishwasher products ended February 17, 2015. DOE
was reopening the comment period for comments related to the analysis that estimates the potential
economic impactand energy savings that could result from an energy conservation standard for raside

tial dishwashers by March 25, 2015.

DOE proposes amended energy conservation standards for residential dishwashers. The propoded stan
ards, which are the maximum annuahergy use and maximum petgycle water consumption for each
product class, are shown in the table below.

Table 1.15: Proposed New US Federal Energy Conservation Standards for Residential Dishwas h-
ers (USEERE 2014b)

Product class Maximum annual Maximum pecycle
energy use water consumption

No\ i _ \ paplus 8 $eling pieces) 234 kWhlyear 3.1 gallons(11.7 litres)per cycle

Compact (<&s plus 6 serving pieces) 203 kWh/year 3.1 gallons(11.7 litres)per cycle

These proposed standards, if adopted, would apply to all products listed in the table and manufactured in,
or imported into, the Unite®Gtates on or after the date 3 years after the publication of any final rule for

this rulemaking. For purposes of the analysis conducted in support of this proposed rule, DOE used 2016
as the expected year of publication of any final standards.

US Energyugie

According toUSEPA([n.d.]b) major home appliances such as dishwashers must meet #ppliance
Standards Prografrset by the DOEManufacturers must use standard test procedures developed by DOE

to prove the energy use and efficiency of their products. Test results are printed on a yellow EnergyGuide
label, which manufacturers are required to display on their appliances accorditiget Appliancd.abelling

Rule of the Federal Trade Commission (FTC). This label estimates how much energy the appliance uses,
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compares energy use of similar products, and lists approximate annual operating cdst®exact costs
will depend on local utily rates and the type and source of energy. Appliances which are ENERGY STAR
gualified (cf. next section) must carry the EnergyGuide label.

For dishwashers, the EnergyGuide label shall provide the following informé&&d@ 2012)
1 Models for which the EnergyGuide label applies
Capacity

Estimated Yearly Energy Cost (US Dollar), when used with an electric water heater.

1
1
9 Cost range of similar models; capacity on which the cost range is based.
9 Estimated yearly electricity use (kWh).

1

Estimated Yearly Energy Cost (US Dollar), when used with a natural gas water heater.
9 US Energy Star logo if applicable for the EnergyGuide labelled appliance.

The estimated energy cost is based on four wash loads a week and a national average eledosityf
12 cUS$kWh and natural gas cost of $1.09 per therm.

US Energy Star for Residential Dishwashers

Since January 2012, the ENERGY STAR Residential Dishwasher specification version 5.2 is in effect. Ho
ever, compact dishwashers may no longer be EgeB8jar certified since January 2014. Qualification
criteria for standard dishwashers include energy and water performance. The following energy and water
performance requirements must be fulfilled by standard dishwashers (defined as dishwashers with a
capaity equal to or greater tham8 ps plus 6 serving piecesjUSEPA [n.d.]a)

T <iip\g @ "mbt >jinphkodji5 y -40 fRc k™ m t \m
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Recently the Energy Star specification for residential dishwashbes beenunder revisionand it is e-
pected to take effecton January 29, 2016 This update is version 6.0 while currently version 5.2 is in
place. The proposed US standards (see above) will apply from 2019 earliest so another update after
version 6.0 of the Energy Star will be needed to avoid mismatches between the new US Standards and
the Energy Star requirements.

In version 6.0, it is proposkthat the crieria for compact dishwasherare slightly relaxed to allow eff
ciency criteria being achievable by more than one technology {distwer and countertop magls). he
criteria will reduce the energy use of compact dishwashers by 9% and theexvase by 11% relative to a
compact dishwasher that just meets the US Federal standard. Further, the proposal includes theincorp
ration of a cleaning performance reporting requirement based on an Energy t8&irmethod for deter-
mining residentialdishwashercleaningperformance.

Finally,version 6.0includes clarifications and exemptions to the optional connected criteria. The energy
and water consumptionand cleaning performance of certain dishwasher cycle selections may be ithpac
ed as a result ofresponding to a temporary appliance load reduction signal. Compact dishwashers are
exempted from the optional connected criteria.

The Energy Star Product Specification version 6.0 for Residential Dishwashers proposed followiig certif
cation criteria(USEPA [n.d.]a)

1 Proposed Energy Performance Requirements:

The Annual Energy Consumption (AEC) shall be less than or equal to Maximum Annual Energy
Corsumption (AEf., as calculated per following equation.
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AEGaseis the annual energy consumption base allowance (kWh/year),
- Standard dishwashers: 270 kWh/year
- Compact dishwashers: 203 kWiegr

AE GadercomnectedS the annual energy connected allowance for standard dishwashers only: 0.05 x
AEGASE

1 Proposed Water Performance Requirements:
- No\i _\m_ _dncr\nc mn5 y .)O0 b\lggjin k™ m ~t~rg
- > hk\”~0o _dncr\ nc cyoebe.ql.73tres/cyxle)ggj i n k m

Further,it proposed following optionatleaning performanceeporting in order to achieve energy savings
without sacrifice in performanc@USEPA [n.d.]a)

Applicants for Energy Star are encouraged, i.e. hot mandatory, to prevaemplete set of
cleaning performance data for each Energy Star certified prodiibe percycle Cleaningnk

dex (Cl) as defined in the ENERGY STAR Test Method for Determining Residential Cleaning Pe
formance may be reported for each ENERGY STAR basic model. For those basic models for
which the manufacturer wishes to submit voluntaryeahing performance data, the paycle
Clshould be calculated as the average of the units in the sample for each test cycle (heavy,
medium, and light).

Finally, the Energy Star Product Specification version 6.0 for Residential Dishwashers proposedhdollowi
optionalconnectedcriteria (USEPA [n.d.]a)

A connected dishwasher system shall include the base appliance plus all elements (hardware,
software) required to enable communications in response to consuaugthorized energye-

lated commands. The specific design and implementation of the connected dishwasher sy

tem is interoperable with other devices via open communications protocol and enabtes ec
nomical consumer_sr f mpgxcb rfgpb n_prw _aacqqgqg rm rf
pcnmprgl eBE* AMncp_rgml _|j Qr _rsqg* Sqcp mcrrgl
nected dishwasher system might exchange data with energy management devicgspbicea

tions such as smart meters, internet or cloud applications, hubs or gateways or other devices

or applications.

USEPA([n.d.]Ja)defines the communication standards and the communications hardware architecture.
Further, to allow transmission, reception and interpretation of the information an interface spatidn,
Application Programming Interface (API) or similar documentation shall be made available to interested
parties. Also, the product shall be capable of receiving and responding to consumer authorized remote
requests (remote management), via a commeaion link, similar to consumer controllable functions on

the product. The product is not required to respond to remote requests that would compromise-perfo
mance and/or product safety as determined by the product manufacturer. Finally, if additional lemdu

S gd~™" n' n"mgd” " n \i _*jm diam\nomp~opm’ \'m’ k\ mo
communications capabilities, prominent labels or other forms of consumer notifications with instructions
shall be displayed at the point of purcka and in the product literature including information to consu

ers how to activate these capabilities.

The functionalities of a connected dishwasher system are given as foll®W&EPA [n.d.]a)

1 Energy consumption reportingn order to enable simple, actionable energy use feedback te co
sumers and consumer authorized energy use reporting to 3rd parties, the product shall lae cap
ble of transmitting erergy consumption data via a communication link to energy management
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systems and other consumer authorized devices, services, or applications. This data shadt be re
m- n iol\odg ja oc  kmj_p~ro%¥n dio mq\g ‘ed- mbt
fications, it is recommended that representative data shall be reported in vimttirs for inte-

vals of 15 minutes or less, however, they may also be reported in alternate units and intervals.
The product may also provide energy use feedback to the coresuon the product itself. On
product feedback, if provided, may be in units and format chosen by the manufacturer (e.g.,
$/month).

9 Operational status, user settingand messages: The product shall be capable of providing the
following information to energ management systems and other consumer authorized devices,
services or applications via a communication link:

- Operational / Demand Response status (e.g., off/standby, cycle in process, delay appliance
load, temporary appliance load reduction).

- At least wo types of messages relevant to the energy consumption of the product. ker e
ample, messages for dishwashers might address performance issues or report of enengy co
nphkodji oc\o dn jpond_~ oc” kmj_p~ro¥%nrdij mh\
on the product itself.

1 Demand response: A connected dishwasher system shall have the capability to receive, interpret
and act upon consumeauthorized signals by automatically adjusting its operation depending on
]joc oc” ndbi \ g¥%rrom cpriswmers. Atra minimum, the pmdudt shalihbte ¢
pable of providing the following capabilities in all operational modes:

- Delay Appliance Load Capability: The capability of the product to respond to a signat in a
cordance with consumer settings, byldging the start of an operating cycle beyond thed
lay period.

- Temporary Appliance Load Reduction Capability: The capability of the product to respond to a
signal by providing load reduction for a short time period, typically 10 minutes. Upon receipt
of signal and in accordance with consumer settings, the product shall restrict its average
power draw during the load reduction period to no more than 50% relative to the baseline
average power draw defined in the Test Methto Validate Demand Response.

- The 8 Energy Star specifications further define default settings for demand response as well
as exemptions and possibilities for consumers to override the automatic demand response
functionalities.

1.2.5.3. Asia

ChinguHong Kong
The Hong Kong Green Label Scheme (HKG

According toHong Kong Green Coun¢010), the Hong Kong Green Label Scheme (HKGLS) is &n ind
pendent and voluntary scheme, which aims to identify products that are, based on life cycle analysis
consideration, more environmentally preferable than other similamducts with the same function. The
Scheme is organized by the Green Council (GC) with contributions from the HKGLS Advisory Committee
and a number of supporting organizations. Product environmental criteria have been established for a
wide variety of conamer products, inter alia washing machines and dishwashers.

The aim of the environmental criteria developed for dishwashers is to: Reduce energy consumption and
promote energysaving dishwashers; reduce water consumption and promote wsaésing dishwashies;
reduce noise emission and the use of the environmentally harmful substances; reduce detergent co
sumption; minimize waste production by reducing the amount of primary packaging and promoting its
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reusability and/or recyclability. This product environttaticriteria apply to domestic dishwashers who are
either floormounted or worktop models and are intended for use either freestanding or built in.

The product environmental criteria for dishwashers are the followiHgng Kong Green Council 2010)

1 Energy Efficiency Index, EEI (%):

- Dishwasher with 10 or mor@s: lower than 76%.
- Dishwasher with less than 10s. lower than 88%.
Water consumption of not more than 25 litres per normal cycle

Noise Emission: Airborne noise emission from the appliance, measured as sound power level,
shall not exceed 57 dB (A) on freestanding models and 51 dB (A) on-buitiodels.

Plastic parts shall have no lead or cadmium added by the manufacturer and plastic partdweig
ing over 25 g shall not contain flame retardants containing polybrominated biphetBBBs),
polybrominated diphenylethers (PBDESs) and chloroparaffins witti2@arbon atoms per me-
cule and chlorine content of greater than 50% by weight.

Surface Treatment: Paints shall not contain pigments or additives based on cadmium, lead,
chromium, nercury or their compounds. Metals shall not be coated with cadmium, chromium,
nickel or their compounds.

The product shall have clear volumetric markings on the detergent dispenser to allow adjustment
according to degree of sailing.

Packing requirements: aékaging materials shall not contain chloritmsed plastics. General
packaging requirements according to the Hong Kong labelling criteria for packaging materials.

Korea Ecolabel

TheKorea Ecolabehas been implemented since 1992. Inter alia, they havetifieation criteria for di-
washers

The scope of the Korea Ecolabel for Dishwash@¢sreaEnvironmental Industry & Technology Institute
KEITI 2005gpplies to electric dishwashers (hereinafter referred to as "dishwasher") which wash trays or
utensils, limited to 20 or less perseoapacity batch dishwashers and @0 tray/h capacity contiuous
dishwashers. The criteria document includes requirements with regard to
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9 Batch system general type washers

- Allowance of grade index for energy consumption efficiency

- Water saving rating (water consumption per functional unit)
Batch system ultrasonievashers

- Power consumption; water consumption; water saving ratings
Continuous washers

- Power consumption; water consumption; water saving ratings
Cleansing and drying performance

Use of chemicals (detergents dosage) and discharge of contaminants (batderysiashers
and continuous washers only)

Noise during the operation of the product (Batch general type washer / Batch ultrasonic washer)

Restriction of certain hazardous substances
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1 Recycling capability of product during the recycling or disposal stage roflyction process:
Marking of separable plastic parts; material requirements for shadésorbing materials in pdc

aging.
9 Consumer information

Singapore

TheSingapore Green Labelling Scheme (SGI&) launched in May 1992 to endorse consumer products

and rvices that have less undesirable effects on our environment. This is administered by the Singapore
Environment Council (SEC). The SGLS is also recognised as a member of the international Globa Ecolabe
ling Network (GEN), allowing certification by mutuakognition of SGLS endorsed products by other
members of the networkttp://www.sec.org.sa/sg)sFor the Singapore Green Label Scheme (SGLS) for
dishwashers (last updated in 2012Zhere is noaccess to thecriteria documents

1.2.5.4, Australia & New Zealand

The Equipment Energy Efficiency (E3) progmanaims to increase the energy efficiency of lighting,
appliances and equipment used in the residential, commercial and manufacturing sectors in Australia and
New Zealand. This is achieved through the delivery of an energy efficiency standards and lalpetling
gramme which apply (Minimum Energy Performance Standards [MEPS] and High Efficiency Performance
Standards [HEPS]) and comparative energy rating labelling. The Australian labelling progiarhased

on a star system, rated from one to te(international Energy Agency IEA 2014)

Energy

Minimum Energy Performance Standards (MEPS)

MEPSpecify the minimum level of energy performandieat appliances, lighting and electrical equipment
must meet or exceed before they can be offered for sale or used for commercial purposes. MERStare
mandatory for dishwashers.

However, the Greenhouse and Energy Minimum Standards Determination 201disiovashers defines
labelling and communication requirements and other requirements on performaf#agstralian Gover-
ment 2012):

1 The Determination covers dishwashers that are ordinarily supplied and used for persamal, d
mestic or household purposes irrespective of the context in which they are used. For example,
the Determination applies to household dishwashers used aoamercial context.

1 Labelling and communication requirements, as well as the product performance requirements
(Rated capacity; Washing Index; Water Consumption; Drying Index; and Water Pressure) refer to
the requirements stated in the Australian standaA®&/NZS 2040.2:2005ée further below sec-
odji ©°K majmh\i~" Noli _\m_ <N*IUN -++25-++0»

Energy Rating Label

The Energy Rating Label, or ERL, is a mandatory comparative energy label that provides consumers with
product energy performance information at jmp-of-sale on a range of appliances. Attached to each
appliance, it allows comparison between similar appliance models through a star rating of between one

and six stars (the greater the number of stars, the higher the efficienslypwn in half star increnents
and the annual energy consumption in kwh per year, cf. sample label in the figure below.
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star is awarded when the so called Comparative Energy Gomion (CEC) of the model is reduced by a
defined percentage from the BEC.

For dishwashers, the Base Energy Consumption is defined as BEC = 48 x nunseiTbE energy red

tion factor per star is 0.30, i.e. 30%. For example, a model that had a CEQves0.70 of the BEC or less
would achieve 2 stars. Similar, a CEC of 0.49 (0.70 x 0.70) of the BEC or less would achieve 3 stars and so
on. The Comparative Energy Consumption of a dishwasher is measured under conditions specified in an
Australian and Newealand Standardsee next section)Over a yeatr, it is assumed that the dishwasher is
used 7 times per week (365 times per yeaffustralian, State and Territory and New Zealand Giover
ments 2014 EES 2010)

Performance Standard AS/S82007:2005

Dishwashers in Australia and New Zealand are measured according to the standard AS/NZS 2007:2005
° K maj mh\Vi~" ja cjpn-Zdmcr \'he svaraivadfedtie ofithle RYNES 2007° n
series is to promote high levels of perforance, energy efficiency and water efficiency in electrichdis
washers.

Oc™ _dncr\nc m noli _\m_ <N*|] UN -++25- + +-OKhHwvastmaj mh\
"mn» r\n km k\m>_ ]t oc’ Ejdi o No\i _\ m0ls Qualityn o m\ g
and Performance of Household Electrical Appliances, to supersede the former standard AS/NZS
2007.1:2003. The AS/NZS 2007 series comprises two parts:

1 AS/NZS 2007.1 Part 1: Methods for measuring performance, energy and water consumption,
whichincludes performance test procedures and minimum performance criteria for dishwashers;

1 AS/NZD 2007.2 Part 2: Energy efficiency labelling requirements, which includes algorithms for
the calculation of the energy efficiency star rating and projected enenggge, performancee-
quirements, details of the energy label and requirements for the valid application for registration
for energy efficiency labelling. It also includes the application form for registration for wafer e
ficiency labelling. It has been sictured to be suitable for reference in regulatory legislation and
to be used in conjunction with Part 1.
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AS/NZS 2007.1 standard includes a number of requirements derived from thEdtion of IEC 60436:
2004, which will bring it closer to the IEC st@dard. It also incorporates the following significant changes
in comparison to earlier editions:

1 Test methods have generally been made more repeatable and reproduaybéelding definitions,
indicating measurement accuracies and making descriptions moeeige;

T < °0o"no kmjbm\h» c\n ] "I T adi " medanbetedtead c\ n
to this standard, but the performance requirements in Sectiof4the standardonly apply to
the programme recommended for a normally soiled load. The giramme for a normally soiled
load is the prograrme mandated for energy efficiency labelling in AS/NZS 2Q0Part 2;

Definitions in this sandard are now generally aligned with IEC definitions;
Programme time and cycle time have been added to the definits;

Power measurements on a number of standby modes are now required. Standby modes have
been added to the definitions and examples of the types of standby modes have been added in
Appendix M (the impact of communication by appliances over a network is undsidaration);

There are improved instructions regarding the use of the reference machine;

Arecommendation to purchase all test materials from the same sources has been addedrto mi
imize variations in test results. These materials will be used for chtesking.

1 A number of performance requirements must be met by dishwashers during a test for energy
consumption. These include:

- Washing index: the washing index of the test machine must exceed the specified value-mea
ured on the reference machine which tissted in parallel. The reference machine is aldis
washer which specially constructed and calibrated for this purpose;

- Drying index: the drying index of the test machine must exceed 50% (this is conducted as a
separate test);

- Rated capacity: all spec#id load items shall be supported;
- Water consumption: shall not exceed 110% of the value stated by the manufacturer.

- Water pressure: machine shall be capable of operating at the maximum and minimum water
pressure stated by the manufacturer;

- BEnergy consmption is determined on the programe recommended by the manufacturer for
energy label that is capable of meeting the above mentioned requirements. From April 2004,
all dishwashers are to be rabelled using the "normal" programe when tested to the 2003
Edition of AS/NZS 2007.1;

1 The ambient air temperature is 20°C + 2°C and the humidity is 60% * 5%. All tests are mnde
taken with a power supply of 240 V and 50 Hz.

The Australian/ New Zealand Standard of 2005 is broadly based on the former, second edititre
international standard IEC 60436:1981 and on the revised test method published in IEC 60436, Edition 3,
February 2004. Still there are differences between the AU/NZS and the IEC 60436 Ed.3, which can be
summarised as:

1 The current, third editondd @> pn " n oc  °pi dg mn\ gmelddeter-» \ n
mine a relative performance index for declaration by the manufacturer. The referenoe pr
grammej i oc  m a m i h\”*cdi” pn _ di oc  <P*I
set a pass/fail for wash performance, rather than a manufacturer declaration of wash perfo
mance. The IEC standard also uses the reference machine to assess drying performance whereas
it is not used for assessing drying performance in Australia/ New Zealand;
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1 AS/NES 2007:2005 currently allows the use of an IEC load (without serving items) or the original
AS/NZS load as an alternative. IEC also allows an AHAMt{E load as an alternative to the
Europearstyle load. The AS/NZS loacsto be phased out by Decenelp 2007;

1 There are slight differences in the ambient humidity requirements between AS/NZS (60%) and
IEC (55% or 65% dependent on the soil drying method);

1 The food items used for soiling the load in AS/NZS are more similar to the soiling of the second
edition of IEC 60436. AS/NZS uses tomato juice while the IEC 60436, Edition 3 uses milk treated
in a microwave as well as minced meat. Some soiling agents dighty different (e.g. tinned
spinach versus frozen spinach) and the preparation of some items and the allocation of soils to
the load itself are also slightly different;

TheAS/NZS cold water supply temperature is 20°C while IEC is 15°C;

TheASINZSwa™ m c¢c\m_i "nn dn njao #/ 0 kkh$ rcdg” oc
ppm) and hard (250 ppm) water; water pressure is 320 kPa in AS/NZS while it is 240 kPa in the
IEC;

1 TheAS/NZS reference detergent is based on the old IEC type A (phosphate Witbechlorine
bleach), while IEC specifies type C detergent (phosphate based with oxygen bleachnand e
zymes). IEC also have new rinse agent formulations (types Il and 1V);

1 AS/NZS requires the manufacturer to specify the amount of detergent to be ushdreas IEC
specifies a default detergent quantity where an amount is not specified by the manufacturer.
AS/NZS and IEC both specify maximum detergent quantities, which may be used for testing;

1 In AS/NZS the water softener of the reference machine isadgévated while in IEC it is allowed
to operate normally. Most dishwashers in Australia and New Zealand do not have a wdter so
tener;

9 AS/NZS use the reference machine only for assessing the washing performance while IEC use it
for assessing washing and diing performance;

9 IEC allows the use of either oven drying or air drying of the soiled load prior to washing while
AS/NZS only allow air drying;

1 AS/NZS and IEC now specify the lighting conditions for cleaning and drying evaluations. The
viewing cabinet which previously had been mandatory in AS/NZS, has been moved tn-an i
formative Appendix L;

AS/NZS and IEC scoring scheme for the assessment are now aligned;

AS/NZS requires filter cleaning between test runs while IEC specify that filters are notetlea
between runs. IEC classifies filters into three main categories and require a minimum of 5 tests
(but could be as many as 10 tests) on each dishwasher, depending on variability andrperfo
mance without filter cleaning;

AS/NZS now requires standby poweeasurements on a number of modes;

IEC requires that the load be peonditioned in a dishwasher with IEC rinse aid prior to use in a
performance test. AS/NZS does not specify any particular requirements except a clean load prior
to use.

Energy StaAustralia

The US Energy Star has been adopted by several countries, also by Australia. The Energy Star mark is
awarded to the top 25% most energy efficient products; inter alia to dishwash@ksstralian, State and
Territory and New Zealand Governments 2014)
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Water
Water Efficiency Labelling and Standards (WELS) scheme

WELS is Australia's water efficiency labelling schethat requires certain products to be registered and
labelled with their water efficiency in accordance with the standard set under the national Water Efficie
cy Labelling and Standards Act 2005. The WELS label replaces a prior voluntary water conseraatig
'AAAAA' label endorsed by the Water Services Association of Australia. TheusatgrWELS products are
inter alia dishwasherqAustalian, State and Territory Governments 2014b)

The standard that sets out the criteria for rating the water efficieney AS/NZS6400:200%Water
efficient products, Rating and labellingbeing displayed on th&/ELS label.

Testing of dishwashers: Thaverage total water consumption for dishwashers is determined by testing
three models on the programe (including all associated settings) recommended for a soiled load equal
to the maximum number ops that the machine can carry. The water efficiency ragiis determined by
using a formula derived from the total water consumption. Washing and drying effectiveness are also
tested. These tests have performance thresholds which must be met in order for the product to lse regi
tered and labelled(Australian, State and Territory Governments 2014a)

1.2.5.5. Other world regions and/or countries

Ecofys (2014) has conducted a comprehensive study gathering considerable detailed information on
equipment energy efficiency standards and labelling programmes in place in fagiteountries outside

the EU.According to this study, for dishwashers, following countries have Minimum Energy Performance
Standards or comparative labelling schemes, besides those listed in the sections before:

Table 1.16: Third -country legislation (Minimum Energy Performance Standards or comparative
labels) for dishwashers; source: Ecofys (2014)
Country Minimum Energy PerfornearStandards Comparative Labels
Jordan Mandatory Minimum Energy Performance Mandatory Comparative Label for dishwashers|
Standards for dishwashers; status: under status: development completedpending
development (2014) implementation (2013)
Russia Voluntary Minimum Energy Performance Stin | Mandatory Comparative Label for dishwashers

ards for dishwashers; status: entered into force| status: entered into force no activity, (2011)
- no activity (1987)

South Mandatory Minimum Energy Performaes Voluntary Comparative Label for dishwashers;
Africa* Standard; status: under development status: adopted (2012)
Turkey Mandatory Minimum Energy Performance Mandatory Comparative Labéor dishwashers;

Standards for dishwashers; status: entered into| status: entered into force no activity, (2012)
force, no activity, (2012)

*Voluntary energy labels for clothes washers, washer dryers, and dishwashers
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1.3. Legislation, s tandards and related activities with regard to sub-
stances, material and resource efficiency and end-of-life

In Annex |, Part 1.3he Ecodesign Directive 2009/125/EC defines parameters which must be used, as
appropriate, and supplemented by others, where necessary, for evaluating the potential for improving the
environmental aspects of products. Accordinghe Directive2009/125/EC(European Parliament 20094a)

this includes

Ease for reuse andecycling as expressed through: number of materials and components used,
use of standard components, time necessary for disassembly, complexity of tools necessary for
disassembly, use of component and material coding standards for the identification ofpgem
nents and materials suitable for reuse and recycling (including marking of plastic parts indxccor
ance with 1ISO standards), use of easily recyclable materials, easy access to valuable andesther r
cyclable components and materials; easy access to comptmand materials containing hazer

ous substances;

Incorporation of used components;

Avoidance of technical solutions detrimental to reuse and recycling of components and wole a
pliances;

The followingsectiors identify and providean overview of legislatn, standards, and labels in the EU,
Member States and at thiretountry level for the products in scope with focus on resources use andcgemat
rial efficiency.

1.3.1. Legislation

Table1.17 shows an overview of the European Directives and Regulation discussed in this section

Table 1.17: Overview of the European directives and regulation related to use of substances,
material and resource efficiency

European Directive or regulation

RoOHS 2 Directive 2011/65/EU of the Europedarliament and of the Counaif 8 June 2011 on the e-
Directive striction of the use of certain hazardous substances in electrical and electronic equipment

WEEE Directive 2012/19/EU of the Europedarliament and of the Councilfd July 2012 on waste
Directive electrical and electronic equipment (WEHEcast)

REACH Regulation (EC) No 1907/2006 of the EuropeRarliament and of the Counailf 18 December 2006
Regulation | concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REA®H), es
lishing a European Chemicals Agency, amending Directive 1999/45/EC and repealing Couna# R¢
tion (EEC) No 793/93 and Commission Regala{EC) No 1488/94 as well as Council Directive

76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC

CLP Regulation (EC) No 1272/2008 of the EuropeRarliament and of the Counailf 16 December 2008
Regulation | on classifcation, labelling and packaging of substances and mixtures, amending and repealing
Directives 67/548/EEC and 1999/45/EC, and amending Regulation (EC) No 1907/2006

FGas Regulation (EU) No 517/2014 of the European Parliament and of the Cooht8 April 2014 on
Regulation | fluorinated greenhouse gases and repealing Regulation (EC) No 842/2006

Detergent | Regulation (EC) No 648/2004 of the European Parliament and of the Council of 31 March 2004 g
Regulation | detergents

Regulation (EU) No 259/2012 of tHeuropean Parliament and of the Council of 14 March 2012
amendng Regulation (EC) No 648/2004 as regards the use of phosphates, other phosphanis co
pounds in laundry and dishwasher detergents
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1.3.1.1. EU RoHS Directive 2011/65/EU

The Directive2011/65/EUon the restriction of the use of certain hazardous substances in electrical and
electronic equipment (commonly referred to as RoHS 2) restricts the use of certain hazardous substances
in electrical and electronic equipment to be sold in the &tdl repeals Directie 2002/95/ECfrom 3" of
January 2013 (European Parliament 2011)

The RoH®Irective restricts the presence of theubstances listed in Annex Il of the Directive, currently
including the following substancedead mercury, aadmium, hexavalent chromium polybrominated I
phenyls (PBBand polybrominated diphenyl ether (PDBE)

The RoH®irective limits the presence of #se substances in electrical and electronic equipment to be
placed on the Union market, to concentrations not exceeding 0.1% by weight of homogenous material. For
cadmiumthe threshold level is at 0.01%.

Exemptions from these provisions are only possilmvided that the availability of an exemption does
not weaken the environmental and health protection afforded BRggulation(EC) No1907/2006/EC
(commonly referred to as REACef. sectionl.3.1.3, and that at least one of the following conditions is
fulfilled:

1 Substitution is not possible from a scientific and technical point of view;
1 The reliability of substitutes is not ensured,;

1 The negative envonmental, health and consumer safety impacts caused by substitution are
likely to outweigh the benefits;

Decisions on exemptions and on their duration may also take into consideration the following aspects,
though it is understood that these do not suée on their own to justify an exemption:

1 The availability of substitutes;

i Socieeconomic impacts of substitution;

1 Impacts on innovatiorend

1 Life-cycle thinking on the overall impact of an exemption;

Applications for granting, renewing or revoking exdinps have to be submitted to the European i@o
mission in accordance with Annex V of the Directied are required to include among others a justidic
tion including comprehensive information on the substaraggplication and possible substitutes. All appl
cations undergo a technical analysis as well as a stakeholder consultation.

In general, applications exempted from the restriction are listed inénlll of the RoHS DirectivAs most

of the exemptions are very specific, it is not possiblegeneralisecertaintopics for household appliances.
Possible exemptions might be for example lead in various alloys (steal, copper, aluminium) probably being
relevant for housings, though depending on the applied housing materials, as well as other components
for which such alloys are in usélheoretically, aother example of exemptions might be CFL backlight
systems if still being used in displays of dishwashers, although it is assumed that most displays have
beenshifted to LED backlight systesn

During the preparation of ROHS 2, an amendment of the list of restricted substances in Annex Il was
discussed. Preparatory studies, in particular the review of restricted substances under (BobiSet al.
2008), revealed that further relevant hazardous substances are used in EEE. According to Recital 10 of
RoHS 2 in pdicular the risks to human health and the environment arising from the use of the following
substances were to be considered as a priority for the first review:

1 Hexabromocyclododecane (HBCDD)
1 Bis (2 ethylhexyl) phthalate (DEHP)
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1 Butyl benzyl phthalate (BBP
1 Dibutyl phthalate (DBP)

RoHS 2 sets the rules for amending the list of restricted substances in Article 6(1). A review andlamen
ment of Annex Il was performed and considered by the Commissiqluly 2014, and is to be considered
periodically thereafterin preparation of the 2014 review, the Austrian Umweltbundesamt GmbH (AUBA)
conducted a first study in 2012014. Among others, the outcomes of this study included a 24 entry
priority substance list (sedable1.18), and detailed dossiers for the four substances prioritised already in

ROHS 2, Recital 10. Further details can be found under this link:
http://www.umweltbundesamt.at/rohs?2

Table 1.18: Substances with priority as indicated by the Austrian Umweltbundesamt GmbH
(excluding the four substances listed in Directive 2011/65/EU, Recital 10)
Substances CASNo EGNo
Highest priority
Diisobutylphthalate (DIBP)* 84-69-5 201-553-2
Tris(2chloroethyl) phosphate (TCEP) 115-96-8 204-118-5
Dibromaeneopentyiglycol 3296-90-0 221-967-7
2,3-dibroma 1-propanol (Dibromgoropanol) 96-13-9 202-480-9
Secondhighest priority
Antimontrioxid 1309-64-4 215-175-0
Diethyl phthalate (DEP) 84-66-2 201-550-6
Tetrabromobisphenol A 79-94-7 201-236-9
(I\:Ah?o?s; (medium chained chlorinated paraffins), C1217: alkanes, Ct47, 85535-85-9 287-477-0
Third highestpriority
Polyvinylchloride (PVC) 9002-86-2 -
Fourth highest priority
Nickel sulphate 7786-81-4 232-104-9
Nickel bis(sulfamidate); Nickel sulfamate 13770-89-3 237-396-1
Beryllium metal 7440-41-7 231-150-7
Beryllium oxide (BeO) 1304-56-9 215-133-1
Indium phosphide 22398-80-7 244-959-5
Fifth highest priority
Di-arsenic pentoxide; (i.e. Arsenic pentoxide; Arsenic oxide) 1303-28-2 215-116-9
Di-arsenic trioxide 1327-53-3 215-481-4
Cobalt dichloride 7646-79-9 231-589-4
Cobalt sulphate 10124-43-3 233-334-2
Sixth highest priority
Cobalt metal 7440-48-4 231-158-0
4-Nonylphenol (branched and linear) ggfgiégg gigg%gg

* This substance was reviewed Beko-Institut; for more information, please refer to the Substance spedbiass-

er compiled byGensch et al(2014).
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AUBA recommended adding HBCDD (bnated flame retardant), DEHP, BBP and DBP (three phthalate
plasticisers), to Annex Il of RoHS. The study also showed that in some cases a selective banbsef a su
stance from a larger substance group might drive industry towards the use of a problematicnaltiee

from the very same group (e.g. substituting one phthalate plasticiser for another). An assessment of the
phthalate diisobutylphthalat (DIBP) was thus carried out ®gko-Institut (Gensch et al. 2014)recan-
mending its addition to Annex Il consequence to the addition of the three phthalates. Decisions as to the
addition of these five substances to Annex Il of RoHS 2 are still pending. The 24 entry priority substance
list prepared by AUBA (excludingeth substances listed above) has also been develope®yo-Institut

to include quantitative usage data and is understood to provide a further basis forBEhieopean Commi

sionto assess the need to amend the substances listed in Annex Il in the future.

Once new substances are added to Annex Il of RoHS, it is assumed that a transition period shaidl be pr
vided for stakeholders to establish compliance of their products and components with the consequential
new RoOHS substance restrictions. Where substitutesavailable, this shall mean that such alternatives

are to be implemented in the redesign and manufacture of EEE to be made available on the Union market
by the end of the transition period. Where substitutes are not sufficiently developed, exemptionsbmay
applied for, on the basis of the criteria listed above.

Dalhammar et al.(2014) see interlinkages beteen RoHS and th&codesignDirective the latter might
complement the rules in the RoHS Directive through setting additional rules for chemicals for certain
product groups when this would be required to stimulate recycling and contribute to cleaner materia
streams. Howevelalhammer et al. also state thathis might probably require first developing mettio
ologies within the MEErP.

1.3.1.2. EU WEEE Directive 2012/19/EU

The Directive2012/19/EU (European Parliament 2012adn waste electrical and electronic equipment
(commonly referred to as WEHEirective) regulates the separate collection, treatment and recycling of
end-of-life electrical and elegbnic equipment. The Directive 2012/19/EU replaces Directive 2002/96/EC
of 27 January 2003, which entered into force on 1st of July 2006. Amongst others, Directive 2012/19/EU
requires member states to achieve quantitative collection targets (e.g. 65% efaterage weight of EEE
placed on the market in the three preceding years). It also requires Member States to ensure thatprodu
ers provide for the financing of the collection, treatment, recovery and environmentally sound disposal of
WEEE (Article 12).

The WEEmirective classifies EEE in various categories. In this system, household dishwashers ake class
ad”_ pi_"m ~\Vo bj mt , ° G\ mb"~ cjpn- cjg_ \Vkkgd\in"®
and will follow a new system from the 15th oAugust 2018 onwards. Under this new system, dishirvas

ers might not be classified in one single category, but instead fall under the followimigof the six new

categories:

9 Category 4: Large equipment (any external dimension more than 50 cm); this categtmain-
ly apply to household dishwashers;

1 Category 5: Small equipment (no external dimension more than 50 cm); this category mpght a
ply to few very small table top dishwashers;

1 Category 1: Temperature exchange equipment; this category might apptiistoivashers with
heat pumps;

9 Category 2: Screens, monitors, and equipment containing screens having a surface greater than
100 cn; this category might apply to dishwashers in case of having a large control panel.

Annex V of the Directive also containdnimum targets for recovery and recycling. For the initial category
1 equipment (large household appliances), these targets are 80% for recovery and 75% for recycling until
14" August 2015. From 18 of August 2015, these targets will be raised to 85% foecovery and 80%
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for recycling. From 1% August 2018, the targets are split to the new categories: 85% recovery and 80%
recycling for categories 1 and 4; 80% recovery and 70% recycling for category 2, and 75% recovery and
55% recycling for category 5.

Futhermore, Annex VIl of the Directive specifies substances, mixtures and components that have to be
removed from any collected WEEE for selective treatmeétmwever, different interpretations by recyclers

can be found: removal before or after shreddinggarding household dishwashers, the following camp
nents might be of relevance:

As a minimum the following substances, mixtures and components have to be removed from aay sep
rately collected WEEE:

1 Dishwashers and appliances < 20 years old:

- Printedcircuit boards of devices if the surface of the printed circuit board is greater than 10
square centimetres

- Plastic containing brominated flame retardants: enclosures of power electronics, amd ele
tronic components like casting compound of transformerspaeitors and PCBs containdar
minated flame retardants (e.g. Tetrabrombisphenyl A, TBBA).

- Gas discharge lampshese might be in backlight units of LCD control panels, if not realized
with LED

- External electric cables

- Components containing refractory ceranfibres as described in Directive 97/69/EC adapting
to technical progress for the 23rd time Directive 67/548/EEC on the approximation of the
laws, Regulatios and administrative provisions relating to the classification, packaging and
labelling of dangeous substance4CLP RegulatioMheoreticallythese might be in insulation
materials of large household appliances; in general, however, they are made of bitumen
sheets.

9 Future appliances:

- Chlorofluorocarbons (CFC), hydrochlorofluorocarbons (HCFC)rofllgbcarbons (HFC)yh
drocarbons (HC): dishwashers with heat pump

- Liquid crystal displays (together with their casing where appropriate) of a surface greater
than 100 square centimetres and all those bagkd bco ™ _ rdoc b\ n _dn”c)\
contrd panel displays are slightly smaller than 100 cmz?

1 Possibly in historical dishwashers > 20 years old:

- Polychlorinated biphenyls (PCB) containing capacitors in accordance with Directive 96/59/EC
on the disposal of polychlorinated biphenyls and polychloruaterphenyls (PCB/PCT): might
be found in capacitors of motors

- Mercury containing components, such as switches or backlighting lamps: might be found in fill
level switches

- Asbestos waste and components which contain asbestos: might be in the ducts thbes:
ements

- Electrolyte capacitors containing substances of concern (height > 25 mm, diameter > 25 mm
or proportionately similar volume): might be found in capacitors of motors

Dalhammar et al(2014) saw interlinkages between WEEE and tBeodesignDirective the latter might
complement the horizontal rules in the WEEE Directive through implementing meaguresdesign of
products that better enables recycling of certain components and materials.
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1.3.1.3. EUREACHRegulation 1907/2006/EC

The REACHRegulation(Eurogan Parliament 2006bkentered into force on 1st of June 2007. Under the
REACHRegulation certain substances that may have serious and often irreversible effects on human
health and the environment can be identified as Substances of Very High Co8®#iCs). If identified,

the substance is added to the Candidate List, which includes candidate substances for possible inclusion in
the Authorisation List (Annex XIV). Those SMIHCh areincluded in Annex XIV become finally subject to
authorisation. Bythis procedure REACH aims at ensuring that the risks resulting from the use of SVHCs
are controlled and that the substances are replaced where possible.

In this regard, REACH also introduced new obligations concerning general information requirements on
substances in articles. Producers and importers of articles that contain SVHC included in the candidate list,
will be required to notify these to thé&uropean Chemicaladgency (ECHA) if both of the following cond

tions are met:

9 The substance is present indke articles in quantities totalling over 1 t/y per producer or-i
porter;

1 The substance is present in those articles above a concentration of 0.1% weight by weight (w/w).

Notification will not be required in case the SVHC has already been registered ifousie by any other
registrant (Article 7(6)), or exposure to humans or environment can be excluded (Article 7(3)).

In addition, Article 33(1) requires proders and importers of articlesontaining more than 0.1% wi/w of
an SVHC included in the candiddi®t, to provide sufficient information to allow safe handling and use of
the article to its recipients. As a minimum, the name of the substance is to be communicated.

The provisions of Article 33(1) apply regardless of the total amount of the SVHC usehabyactor (no
tonnage threshold) and regardless of a registration of that use. Furthermore, this information has to be
communicated to consumers, on request, free of charge and within 45 days (Article 33(2)).

The above mentioned Candidate list is updatesularly (two to three times a year). At present (April
2015), 161 substances are on the list. Several of these substances can be present in dishwashers, e.g.
plasticisers in seals.

Dalhammar et al(2014) see interlinkages between REACH and Hu@design DirectiveRecyclers are not
included as stakeholders that have a right to information about chemicalarticles in REACH Art. 33. As

both the WEEE and REACH rules are sometimes considered inadequate in providing the information on
toxic components taecyclersneeded for improved recyclin@ his could be for example identification of
chemicals that can be @arrier to recycling. Ecodesign implementing measuecesid, when possible,
address such chemicals through banning or setting limits for their content. Another option would be to
mandate information about the content through implementing measures; thisrimation might then be

used e.g. in public purchasing schemes to reward fnamtners, or by recyclers in some caséBalhan-

mar et al. 2014)

1.3.1.4. EUCLPRegulation 1272/2008/EC

The CLPRegulation(European Padment 2008) enteredinto force on 20 January 2009The purpose of
the CLPRegulationis to identify hazardous chemicals and to inform their users about particular threats
with the help of standard symbols and phrases on the packaging labels andugiircafety data sheets.
The purpose of the globally harmonised system (@NS) is to make the level of protection of human
health and the environment more uniform, transparent and comparable as well as to simplify freeemov
ment of chemical substances, mixtes and certain specific articles within the European Union.

Substances had to be classified until 1 December 2010 pursuant to Directive 67/548/EEC and mixtures
until 1 June 2015 pursuant to Directive 1999/45/EC. Differing from this provision, the dlaatibn,
labelling and packaging of substances and preparation may already be used before 1 December 2010
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and 1 June 2015 in accordance with the provisions of the CLP/GE&ulation After these dates the
provisions of the CLIRegulationare mandatory. TG REACHRegulation(cf. section1.3.1.3 is compé-
mented by the CLIRegulation

1.3.1.5. EU FGas Regulation 517/2014/EU

The revised Fsas Regulation(EU) M 517/2014 (European Parliament 2014akpeals the 2006 ~Gas
Regulationand applies since 2015. The objective of thRegulationis to protect the environment by
reducing emissions of fluorinated greenhouse gasékis Regulation applies to dishwashersing a heat
pump system based oriluorinated hydrocarbons like the frequently applied refrigerant R134etra-
fluoroethane) Accordingly, thikegulation

1 establishes rules on containment, use, recovery and destruction of fluorinated greenhouse gases,
and on related ancillary measures;

9 imposes conditions on the placing on the market of specific products and equipment thmat co
tain, or whose functioning relies upon, fluorinated greenhouse gases;

9 imposes conditions on specific uses of fluorinated greenhouse gases; and
9 establishes quantitatie limits for the placing on the market of hydrofluorocarbons.

Inter alia, there is a requirement that products and equipment that contain, or whose functioning relies
upon, fluorinated greenhouse gases shall not be placed on the market unless they arkelhbEhe label
required shall indicate the following information:

9 areference that the product or equipment contains fluorinated greenhouse gases or that its fun
tioning relies upon such gases;

9 the accepted industry designation for the fluorinated greenBe gases concerned or, if no such
designation is available, the chemical name;

1 from 1 January 2017, the quantity expressed in weight and in.@Quivalent of fluorinated
greenhouse gases contained in the product or equipment, or the quantity of fluorihgteen-
house gases for which the equipment is designed, and the global warming potential of thase ga
es.

Further, theRegulationspecifies certain types of equipment to be banned from being placed on the EU
market from certain datesDishwashemapplianceswith heat pump technology applied are not listed under
the prohibited products. Further, according AREA2014), bans will not apply toecodesignequipment
that has less lifecycle CQequivalent emissions than equivalent equipment that meeatsodesignre-
quirements and does not contain HFCs. The conditions for such an exception would be as {AlREA
2014):

1 The equipment falls undeecodesigrrequirements, i.e. arcodesyn measure has been adopted
for the equipment in question.

1 It is explicitly established in thecodesignthat the equipment, due to higher energy efficiency,
has lifecycle C®equivalent emissions lower than equivalent equipment which meets all relevant
ecodesignrequirements and does not contain HFCs. However, currently none of the adopted
ecodesign standards contain such statement.

The newRegulationalso includes a phasdown scheme according to which the quantity bfdro-
fluorocrabonates KIFC} placed on the EU market will gradually decrease between 2015 and 2030. Al
hough the newRegulationdoes not name the alternative refrigerantammonia (NH), carbone dioxide
(CQ), hydrocarbongHCs) anchydrofluoroolefine(HFOs) are the main fluids afféed. It is expected that
the combination of the phas&lown and the planned bans will result in an increase in use of alternative
refrigerants and technologies to HFCs.
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1.3.1.6. EUDetergents Regulation 648/2004/EC

The [ktergents Regulation648/2004 (European Parliament 2004%tipulates the biodegradability of
surfactants in detergents and mricts the use of not readily biodegradable surfactants.eTRegulation
introduced harmonized labelling requirements of detergeritge labelling comprises a labelling scheme

on the packaging that includes the labelling of fragrance allergens. Besides, a detailed ingredient list has

to be publishedon internet. Mawufacturers must hold additional information on the detergents such as
dibm> _d io _\Volnc "o Vi _ nVa ot o non \o oc” _dn|
medical personnel in cases of accidents.

The REACRegulation(cf. sectionl1.3.1.3 stipulates the regitration and evaluation of the substances in

the detergents. Under REACH, manufacturers haveftem how the sulstance can be safely used, and
they must communicate the risk management measures along the supply chain. The final detergents are
considered mixtures under REACH. Also theR#drilation(cf. sectionl.3.1.9 is applicable for detergents

and their ingredients. The CLRegulationensures that the hazards presented by chemicals are clearly
communicated to workers and consumers in the European Uniooutir classification and labelling of
chemicals.

The latest amendment oRegulation(EC) Nd®b48/2004, Regulation(EC) N&259/2012 (European Pasdk
ment 2012c) concerned the limitations on the conteaf phosphorus compounds in consumautomatic
dishwasher detergentsThe total phosphorous content limit is set at 0.3 grams phosphorous per standard
dose, being applicable by 1 January 2017.This restriction will not allow the usehokghatesin the
consumer dishwasher detergents, as tkesompoundscause algae to grow at the expense of other
aquatic life (eutrophication.

The European Commission stated in its press releasethatmp aml qskcp _srmk_rga b
more research and innovation is still needed to develop adequaternatives to phosphates without
pcbsagle rfc cddBuspeammCommissidn @01td)mes Refutatipn 269/2012 foresees

that the Commission will reassess the situation for automatic dishwasher detergents by 31 December

2014 to verify whether compliance with the phosphate limitation is economically and technically feasible
taking into accont cost, availability, cleaning efficiency and the impact on waste water treatment.

Phosphate acts as watesofteners and thereby prevents the deposition of lime scale; it dissolves grease
and keep it suspended in the washing water. Phosphditee dishwaher detergents instead usether
compoundse.g. sodium citrate and sodium disilicaf&rol3 et al. 201Q)Also additional polycarboxylates
are used as water softener. A market overview for Germany, for example, shows tlat oonsumer
automatic dishwasher detergents on the market still contain phosphés¢iftung Warentest 2014)

~

Di N ko h] "m -+, /" oc nop_t °@\gplodji ja oc
_ 0 mb " i oBio by Befolt& H4)has been published aiming atollectinginformation on the
content of phosphates and alternatives irADD. The availability of the alternatives that could potentially
replace phosphorus compounds and reduce the phosphorus pollution of the waterways in tiaefeU
identified with a particular focus on the cleaning efficiency, cost efficiency and impact astewater
treatment processThe study provides an extensive overview about existing national and international
policies and voluntary agreements limiting the content of phosphorus in CADD, describes the phosphate
use in CADD and thavailability, technickfeasibility and performance ophosphatesfree alternatives.

Regarding the performance of phosphateee alternatives consumer associations from various Member
States have performed tests comparing performance of phosphdteg and phosphatesontaining
CADDBIo by Deloitte(2014) summarisel their results as follows: Overall, phosphategree CADD and
phosplates-containing CADD fall into similar performance range based on their cleaning efficiency. While
a large number of high performing CADDs are generally phosphetegaining, some phosphatesee
CADD are able to achieve similar level of performaneetests show that the use of phosphates is not

the only factor influencing performance-urther, stakeholders being asked within the study remarked that
the performance of CADD relies on many factors (formulation, product position, raw material prices vari
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tions and new technology development) that remain true whether or not phosphates were used. According
to Bio by Deloitte(2014), many stakeholders confirmed that phosphatéee CADD perform as well as

the phosphatecontaining CADDA few noted that it is possible to have phosphatége CADD that pe
forms better than average phosphatesontaining CADD, but that it comes at a higher cost. Only three
stakeholders maintain that phosphatefsee CADD do not perform as well as the phospgstontaining

CADD.

In case of gnerally lower performing dishwashing detergentdis might have an overall impact if for
example leathg to compensation effortgealisedby the dishwashingmachines (e.g. higher energy and/or
water consumption).

1.3.2.

Ecolabels and other voluntary schemes

- focus resource criteria

Note This section only presents resource related criteria of existing European and national ecolab

dishwashers Energy and performance related criteria are presented separately in setio

els for

1.3.2.1.

Nordic countries: Nordic ecolabelling of white goods

In Sepember 2014, version 5.0 of the Nordic Ecolabelling requirements for white goods (refrigerators and
freezers, dishwashers, washing machines and tumble dryag published, valid from 20 June 2013 to
30 June 2017.(Nordic Ecolabelling 2014)

The following resource related criteria apply to dishwashers:

Table 1.19:

Nordic ecolabelling : resource -related criteria for dishwashers; source: Nordic Eco-

labelling (2014)

Criteria category

Requirements

Manufactureu product requirements for dishwashers

Description of
manufacturing
process and

Summary of all parts (type, materials); manufacturing process including different stages,
including production technology, cleaning technologydorface treatment and metal plating
of parts; name and location of factories for final assembly of core components (e.g. drum,

materials pipework etc.); subcontractors for production of core components and for surface treatment
and metal plating

Chemical List of chemicals used in final assembly; safety data sheets for the chemical products

products,

classification

Chemical
substances

Certain substances prohibited to be actively added to the chemical products named in the
criterion above (such as cleaning produgigjnts, lacquers, adhesives, sealants used in final
assembly and surface treatment)

Metal plating of
parts

Metals may not be plated with cadmium, chromium, nickel, zinc or alloys of these. Exceptiof
cases are described as well as plating processes einguthe greatest possible recovery of the
chemical products.

Marking of
plastic parts

Plastic parts that weight 50 grams or more must be marking in accordance with 1ISO 11469.
(Cables and plastic parts with a smooth surface of less than 200 frare excluéd from the
requirement).

Flame retad- Certain halogenated organic flame retardants and other flame retardants with certain risk
ants in plastic phrases are not allowed to be added. An exemption from the latter requirement may be give
and rubber for halogenated flame retardants in cases where these are required for electrical or fire safe
parts reasons under the Low Voltage Directive 73/23/EEC or standard EN 6A03g5inted circuit
boards PCBs; plastic and rubber parts weighing < 25 grams that are iateg electronic parts
Phthalates Certain phthalates listed in the criteria document must not be added to plastic or rubber

materials. The following are exempted from the requirement: Printed circuit boards PCBs;
plastic and rubber parts weighing < 25that are integral to electronic parts
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Criteria category

Requirements

Antibacterial

Chemicals or additives (including nano materials such as silver ions, nano silver, nano gold

properties nano copper) that are added to create an antibacterial or disinfectant surface, in or on the
product or to be released during the use of the product, must not be used.

Packaging It must be possible to recycle or reuse the materials in the packaging and transport protectiq
Chlorine based plastics and biocide treated/impregnated timber must natdesl in the pak-
aging.

Waste The manufacturer must sort different types of waste that arise from the production of the

white good, for example glass waste, plastics and metals. A waste plan is to be included, lig
waste fractions and a description dfow the waste will be handled (e.g. recycling, landfill and
incineration) and who will deal with the waste.

Requirements on

customer information for dishwashers

Installation and

Inter alia, Information on theaddition/dosing of rinse aid and salt including adaptions nece

user instrie- sary with regard to the water hardness, type of items, size and soiling of load

tions for dish-

washers

Warranties The manufacturer has to provide a warranty that the dishwasher will work for at least two

years. Thavarranty is to apply from the day that the machine is delivered to the customer.

Replacement
parts

The availability of replacement parts shall be guaranteed for 10 years from the time that
production ceases.

Quality and regulaty requirements for dishshergexcerpt)

Quality of the

The licensee must guarantee that the quality of the Nordic Ecolabelled dishwasher is-mai

white good tained throughout the validity period of the licence. Verification: Procedures for collating and
where necessary, dealingith claims and complaints regarding the quality of the Nordic
Ecolabelled white goods.

1.3.2.2. Germany: Blue Angel Environmental Label for Household Dishwashers (RAL -UZ 152)

Di

A ]l mp\mt -+, . "
for household dishwashers, being valid until December 2016. The detailed resource related criteria are as

]\ nd® ~“mdo” md\ aj m \werepublish¢da

follows (Ral gGmbH 2013)

Table 1.20:

Blue angel: resource -related criteria for dishwashers

Criteria category

Requirements

Energy Consumption

Energy
Efficiency

The appliances shall at least meet the following energy efficiency ratings in acarewith
Regulation (EU) 1059/2010 relating to household dishwashers:

9 ?dncr\nc mn 9 /0 ~h rd_"5 @i ~mbt Taadn
9 ?dncr\nc mn % @0 Mbhtrdaad”"d it ~g\nn
Power Consumm+ Di ¢ G {erdof-cycle) mode, the power consumign of the appliance shall not exceed
tion in LeftOn, 0.5W.
Delay Start and If the device comes with a display the power consumptiof i -j d @ndof-cycle)mode
Off Mode shall not exceed 1.00 watt.

Di
Di

No\ mo »
hj

o2 g\t
cJaa»

hj _ ° He appl@ance ghall not exceddydtts p h |
oc kjr " m ~jinphkodji nc

Water Consumption

Water
Consumption

Waterconsumption for the standard cleaning cycle callated according to RegulatiqiEU)
1059/2010 relating to household dishwashers shall not exceed the following limits:

1 Dishwashers > 45 cm wide: maximum consumption: 2800 litres per year
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Criteria category

Requirements

T ?2dncr \ nc  mwide: maxim@m coOnsumption: 2520 litres per year

AquaStop

The appliance shall come with an aquastop sst. The applicant shall providearranty on
the proper functioning of the system foihie entire life of at least 2800standard cleaning
cycles of thedishwasher, if propeylinstalled. The product manuahall include the coe-
sponding warranty information

Spare Parts Provision

Spare Parts
Provision

The applicant undertakes to make sure that the proeisbf spare parts for appliancespair
is guararieed for at least 10 years following th termination of production anthat the
customer is informed about this guaranteed availability of spare parts, e.gnlegns of
corresponding notes in the product manual.

Spare parts are those parts which, typicalipay break down within the scope of therdi-
nary use of a product whereas those parts whichammally exceed the average lifef the
product (aesthetic parts) are not to be considered as spare parts.

Also, the applicant undertakes to provide aftealesservicesor hire a company tgerform
onrndo™ m k\dm rjmf Vo ~“pnojh m¥%n km hdn"’

Materials

Material Requi-
ments for the
Plastics used in
Housing and
Housing Parts

The plastics must not contain as constituents any substances classified as

a) carcinogeni@n category 1 or 2 accoridg to Table 3.2 of Annex VI t®egulation (EC) No
1272/20089,

b) mutagenic in category 1 or 2 according to Tald.2 of Annex VI to RegulatidiC) No
1272/2008

C) toxic to reproduction in category 1 or 2 accord to Table 3.2 bAnnex VI toRegulation
(EC) No 1272/2008

d) being of very high concern for other reasons aading to the criteria of AnneXIll to the
REACH Regulation, provided that they have been included i@aheidate Lisset up in
accordance with REACH, Artisfe paragraph 1.

Halogenated polymers shall not be perndtt. Nor may halogenated organiompounds be
added as flame retardants. Morser, no flame retardants may badded which are class
fied pursuant to Table 3.1 or 3.1 Annex VI to Regulation (ET)72/2008 as very toxic to
aqguatic organisms wth long-term adverse effect andassigned the Hazard Statement H 410
or Risk Statement R 50/53.

The following shall be exempt from this rule:

1 processrelated, technically unavoidable impurities;

1 fluoroorganic adlitives (as, for example, antiripping agents) used to iprovethe
physical properties of plastics, provided thithey do not exceed 0.5 weigittercent;

1 plastic parts less than 25 grams in mass.

Insulation Mater
als

If fibrous insulation materials are wed, such as rimeral, glass or rock wool, thepplicant
shall present a test report showing that the ma@nogenicity index (Cl) of theroducts co-
ATmi T _ dn h [/ + ehial need not be cldssified asainogemit ar suspected
of causing cancemn accordance with the classifit@n scheme of TRGS 905.

Ceramic mineral fibres, i.e. glassy (silicate) fibres vathalkali metal oxide and earthlkali
metal oxide content (Na20 + K20+ CaO + MgBaO0) of less than or equal td8% wt may
not be used.

Design requirements

Systems using
Biocidal Silver

The use of systems using biocidal silver shall not be permitted.

Recyclable and
Easyto-Maintain
Design

The appliance shall be so designed as to allow quiokl @aasy disassembly with a vieto

facilitating repair and separation of valuable compents and materials. This mearikat:

1 it must be possible to separate the coaations concerned by the use ofdinary tools
and the joints must be easily accessible,

1 plastics should consist of only one polymer glastic parts greater than 25 g irmass
must be marked according to ISO 11469 &low for a sorting of plasticdy type and
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Criteria category Requirements

1 disassembly instructions must be made avdila to endof-life recyclers ortreatment
facilities in order to recover as many valubbresources as possible

Information
Consumer The energy, water and detergent consumption of dishwashers greatly depends on the us
Information ] "cVgdjpm #\]1jg° \Vgg' ]t oc” pn  m¥%n r\t

operatinginstrucfi i n*kmj p”~o h\ip\g \'n r > gg \'n h\
include the following basic user information/instructions:

1. Recommendation to adjust the amount of detergent to the level of soiling and a note
stating that energy and watesaving cycles sually suffice for daily use;

2. Recommendation to adjust the salt usage to the hardness of the local water;

3. Note stating that there is no need to rinse the dishes before placing them in thib-dis
washer;

4. Information on the 1Qyear provision of spare parts asell as a contact

1.3.2.3. Ecolabels and other voluntary schemes regarding the use of detergents

Ecolabel for detergents

The EU Ecolabel criteria for detergents for dishwashers were adopted in 20dinrission Decision
2011/263/EU).The aim of these criteria dagcnents was to promotedishwasherdetergents that core-
sponded to the best 1£20% of the products available on the Community market in terms of enviromme
tal performance considering the whole lifeycle of production, use and disposal. These criteria are tu
expire in 2016 Currently, these criteria are under review (for more details, cf.
http://susproc.jrc.ec.europa.eu/detergents/index)htmi

TheA.lL.S.E. Charter for Sustainable Cleaning

This voluntaryinitiative of the European cleaning and maintenance products indusstablished since

2005 sets high level standard to drive sustainable progress and standard in the detergent indivibng.

than 200 companies have joined the project, representing over 95% of the total production output for
Europe. The Charter stipulates a set of Charter Sustainability Procedures for companies to implement in
their management systems. It also defines a set of kegrfprmance indicators (KPIs) linked to thessu
tainability procedures and covering the whole lifecycle. Companies signed up to the Charter must report
annually on these KPIs to measure their progress towards sustainable cleaning. The data collected is
independently verified by an international audit firm.

Since 2010, the Charter also incorporates a product dimension, enabling companies to offer sustainability
assurance for individual products, by complying with Charter Advanced Sustainability Profileg.(Alss
<_g\i”™~"_ Npnoldi\]dgdot Kmjadg n ~jg m ajggyrdib
lation, packaging weight and recycled content as well as-eisdr information.

Products which meet the requirements of these ASPs may thea a differentiated 'ASP' logo on pack
which signifies not only that the manufacturer is committed to certain sustainability processes at the

manufacturing level, but also that the product itself meets certain advanced sustainability criteria. ASPs
are speific to product categoriesthe following dteria for automatic dishwashing detergentsxist

Criteria for household AutomatiDishwashing (ADW) Detergents

The following requirements in each of these domains (i.e. product formulation, packaging andsend
information) should be fulfilled in order to reach ASP sta(ésl.S.E. 2012)
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Table 1.21: Advanced Sustainability Profile (ASP) req uirements for household automatic dis h-
washing (ADW) detergents; source A.l.S.E(2012)
Criteria Powders and unit doses (e.g. | Powders and unit doses (e.g. | Automatic dishwashing dete
category tabs, gel sachets, liquid-s tabs, gel sachets, liquid-s gents: liquids
chets) with rinse function chets) without rinse function
Product Pass successfully Envine Pass successily Enviro- Pass successfully Envine
formulation mental Safety Check (ESC) on| mental Safety Check (ESC) on mental Safety Check (ESC) on
all ingredients all ingredients all ingredients
AND AND AND
Dosage g/job (1 dish wash Dosage g/job (1 dish wash Dosage ml/job (kish wash
cycle, normal soil, excluding | cycle, normal soil, excluding | At A g™ i j mh\ g
free water from liquid / gel free water from liquid / gel
pido _jn n$5 ypido _jn > n$5 y
Packaging Total (primary + secondary but excluding tertiary) packaging | Total (primary + secondary
weight per b*ej]5 y .)0 b but excluding tertiary)
job packaging g/job:
Hjiij ~c\h] m n
Multi chamber stylay 1 b
Board Hdi dhph m | p®m h io5 h 1+
packaging, OR
recycled Where 100% of the board used is certified made from fibre sourced from sustainable forests
content under an endorsed certification standard such as FSC, SFI or
PEFC: no minimum.
Materials No minimum, but any recycled plastic content may be excluded from the calculation of overall
other than packaging weight per job
board,
recycled
content
End user Safe use tipsANDAutodish Cleanright Panel gmack
information
Performance | Evidence has tde provided (in case of external verification organised by A.I.S.E.) that the prod

has been performance tested and reached a level acceptable to consumers consistent with clal
made.

The products also carry on a voluntary basis some best use adwdcpromote the sustainable use of
detergents (dosage, low temperature washing, filling of the machine etc.) whether laundaytomatic
dishwashing detergents, whiclre featured on all packs of products.

1.3.3. Test standards for resource efficiency, durabilit y and recyclability

In the following, an overview of existing test standards and measurement methods for resource efficiency

with regard to the aspects durability (maintenance, repairuse) and recyclability is givemable1.22
shows an overview of the standards discussed in this section.
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Table 1.22: Overview of the standards for resource effi ciency, durability and recyclability

Standards for resource efficiency, durability and recyclability

European Commission Mandate M/543 (2015) on horizontal requirements on material efficiency
aspects for ecodesign and energy labelling

All

Austrian standard ONR 192102:2014 on durable, regiiendly designed electrical and electronic
appliances

British PAS 141 raise standard

Durability test standards and measurement methods applied in EU ecodesign and ecolabel regulat
InternationallEC 600681 ed7.0 Environmental testing

Durability

Safety standards for products and components, indirectly addressing durability

@pmj k™ \i >jhhdnndji%n H\i Vo> H*0,3 ajm nm®\i
tronic Equipment (WEEE)

TS 505742: Collection, logistics & treatment requirements for enétlife household appliances
containing volatile fluorocarbons or volatile hydrocarbonBart 2: Specification for dgollution

EN 50574: Collectioripgistics and treatment requirements for epof-life household appliances
containing volatile fluorocarbons of volatile hydrocarbons

EN 50625 standard series: Collection, logistics & treatment requirements for WEEE

EN 50614 (under preparation): Requirents for the preparation for rause of waste electrical and
electronic equipment

IEC/TR 62635: Guidelines for enttlife information provided by manufacturers and recyclers and for,
recyclability rate calculation of electrical and electronic equipment

IEC/TC 111 PT 62824: Guidance on consideration and evaluation on material efficiency of electric
and electronic products in environmentally conscious design.

ISO 11469: Plastics Generic identification and marking of plastics products

Recyclability and end -of -life of EEE

British standard BS 8887: Design for Manufacture, assembly, disassembly aneoérife processing

Standardization requests are the mechanism by which the European Commission and the EFTA Secretariat
request the European Standards Organizations (ESOs) to dewsldmdopt European standards in su

port of European policies and legislation. This mechanism evolves through sending a mandate-for a
ceptance to CEN or CENELEC. The Technical Board Members are invited to accept (or reject) the given
mandate, with or withotrestrictions, based on the Technical Body and CEN/CENELEC feedback. In case of
acceptance of the mandate, the Technical Body is entrusted with the task of starting expected standard
zation work within CEN/CENELEC.

On a horizontal level, Mandafd/543 (European Commission 2015&as the objective b develop generic
standards for any product group covered by Ecodesignsupport ofecodesign requirements related to
material efficiency aspects

Standardizationbodies CEN and CENELEC shaltheyend of 2018 / beginning 2019develop generic
methodologiesand terminologyrelated to material efficiency, such as durability, reusability, recyclability
and recoverability. Related aspects, such as apgability, reversible disassembly time, end of lifesdi
mantling time, part mass or value, calculation of recycled aneused content in products, or other el
vant characteristics relevant for the product groups under consideration, were asked atsbéncluded if
appropriate.

CEN and CENELEC have established a joint technical committee (TC10), which has deployed 6 working
groups to deal with the specific aspects of the mandate:

1 WG1: Terminology
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WG2: Durability
WG3: Reparability, upgradability and saibility
WGA4: Ability to Remanufacture

WG5: Recyclability, recoverability and recycled contestuding critical raw materials

=A =4 =4 =4 =

WG6: Provision of infanation, including critical raw materials

As of June 2017, the work igp and runningn all working groups

1.3.3.1. Durability

Accordingto stakeholder feedbackrom the questionnairg(JRAPTS 2015h)there exist only few stag-
ards originally designed for durability purposes.

AustriarstandardONR 192102:2014n durable, repafriendly designed electricalchelectronic appliances

ONR 192102:201410-01 with regard to a hbel of excellence for durable, repdiiendly designed ele-
trical and electronic appliancagplacesONR 192102from 2006.

This standard describea label for repairfriendly designedappliances Manufacturers of electrical and
electronic equipment who intend to label their produdtave to test their products according to the-r
guirements of ONR 192102 verifying compliance with a test repéicording toRicardeAEA(2015), this
standard suggests a labelling system with three levels of achievemfgutod, very good, excellernfjpsed
mostly upon reparability criteria. The standairttludesca. 40 criteria forwhite goods (such as dishwhs
ers or washing machinés and 53 criteria for small electronics (brown goodglhe aim is to consider
reparability to ensure products are not discarded sooner than is necessary as the result dflada
inability to repair a fault.

The 40 criteria for white goodsare split into mandatory criteria and other criteria for which a certain
scoring can be achieved. To comply, products have to fulfil all mandatory requirements and achieve a
minimum numbe of scores for common criteria and for service documentation.

The types of requirements include criteria such as accessibility of components, ease of disasseisbly
of standard components, achievable service litg [east 10 years for white goods)availability of spare
parts (at least 10 years after the last production batcHhacilitation of regular maintenanceand further
service information (inter alia free access for all repair facilities (not only authorized repairers) to repair
specific information). Eachrequirementis underpinned with some examples ofalisation; however, no
specific testing procedures and techniques are detailed

In 2015, a test was undertaken by RUSZ (Vienna, AT) to 28 washing machines. The result was that none of
them passed the minimum criteria of the test and would be awarded with the label. The main reason of
failing was the restriction of access to information which is essential for repair, for instance manuals for
(reversible) disassembly, or access to diagnosticsvgafe.

British PAS 141 nese standard

The PAS 141 specification has been developed by British Standards Institution (BSI) to increaseisiee re

of electrical and electronic equipment and to ensure that they are tested and repaired to a minimum level.
The British nonfor-profit company WRAP has developed a set of protocols based on industry experience
highlighting tests and procedures to be carried out. The product protocols form a baseline for electrical
product assessment and repair for #@se and can beused as a guideline to product assessment and
testing (WRAP [n.d.])

The PAS 141 Protocol Product Guide for Dishwashers developed by WR#Peka series of minimum
tests that should be performed on domesticse dishwashers when the product shall be considereccfun
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tional or fit for re-use for auditing purposes. No specific testing procedures and techniques are described
as the protocol shalbe applied as widely as possibl@VRAP 2013b)

The following components of a dishwasher shall undergo a visual inspection, safety or function test:

Table 1.23: PAS 141 Protocol Product Guide for Dishwashers ; source: adapted from WRAP
(2013b)

Component Test

Hoses, trims, connectoseals Visual inspection of condition and for damage

Door hinges and handles Visual inspection of condition

Detergent dispenser

Knobs, switches, internal racks and spray barg Visual inspection of absence or damage

Cabinet and back panel Visual inspectin of condition

Feet Visual inspection of absence or damage

Plug and lead cables Safety test regarding condition and connection
Door locking mechanism Function test

Hoses, connectors, seals Function test for leakage

Programme control timer Functiontest

Internal components Function test

Thermostat and heating element Function test

Wash and rinse phases, drain phase, dry phag Function test

Outlet pipe, sump hose Function test regarding damage or leaks

LED display (if applicable) Function test

Durability test standards and measurement methods appliecezoBékigmndecolabel regulations

In some existingeUecodesign regulationsequirementswith regard to the durability of products or co-
ponentsare specified. The according test procedures detailed insections8.1.1.1to0 8.1.1.3

International IEC 60068l ed7.0 Environmental testing

The test procedures described ihis IEC standard are used as reference in the draft EU Ecolabel criteria
for "Personal, notebook and tablet computers" with regard to durability testing of portable computers
(cfsection1.3.2.3.

IEC 600681:2013 includes a series of methods for environmental testing along with their appropriate
severities, and prescribes various atmospheric conditions for measurements and tests designed to assess
the ability d specimens to perform under expected conditions of transportation, storage and all aspects
of operational use. Although primarily intended for electexhnical products, this standard is not restric

ed to them and may be used in other fields where desir&he IEC 60068 series consists of:

1 IEC 600681 , General and guidance, which deals with generalities;
1 IEC 600682 , Tests, which publishes particular tests separately for different applications;

1 IEC 600683 , Supporting documentation and guidance, whigbeals with background infe
mation on a family of tests. The families of tests comprising Part 2 of the IEC 60068 series are
designated by the following uppecase letters:

- A:Cold
- B: Dry heat
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- C: Damp heat (steadgtate)

- D: Damp heat (cyclic)

- E: Impacftfor example shock and rough handling shocks)

- F: Vibration

- G: Acceleration (steady state)
- H: (Awaiting allocation; originally allotted to storage tests)

- J: Mould growth

- K: Corrosive atmospheres (for example salt mist)

- L: Dust and sand

- M: Air pressure (higbr low)
- N: Change of temperature

- K5 #<r\dodi

age of fluid)

b

\'ggj "\Vodji6 jmdbdi\ggt \ggj oo _
- Q: Sealing (including panel sealing, container sealing and protection against ingress &nd lea

- R: Water (for example rain, dripping water)

- S: Rai#tion (for example solar, but excluding electromagnetic)

- T: Soldering (including resistance to heat from soldering)

- U: Robustness of terminations (of components)

\'ggj*"\Vodji6 jmdbdi\ggt Wigj "\ o"

- Q5 #<r\dodi

_p" _» rdgg
- W: (Awaiting allocation)
Y: (Awaiting allocation)

b

Pjpro 10
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Safety sandardgor products and components, indirectly addressing durability

There are some standards which are related to the safaif products and componentand seem to
address quality and/or durability of those components at least indirectly.

For example, EN 60335 addresses product safety; EN 60335 Part 1 defines general safety requirements
on household and similar electrical algmnces, whereas Part 2 is divided into specific udrts each
containing appropriate appliance specific safety requiremeimier alia for dishwasher€EN 603352-5

and washing machines EN 60335-7.

Table 1.24: Examples of safety standard s for household and similar electrical appliances and
their indirect requirements for quality and  durability of components to comply with

product safety

Standard Component Requirement

Household and similar electrical appl Engine Ageingcheck for engines (in deviegpecific parts
ances- Safety- Part 1: General requer are modifications possible)

ments; EN 603351:2012/FprAD:2014

Annex C

Household and similar electrical appl Powersupply (In devicespecific parts are modifications possible
ances- Safety- Part 1: General requer and external regarding the number of operating cycles)
ments;EN 603351:2012/FprAD:2014 cables

section 25

Household and similar electrical appl Inner cables The flexible part is being moved with 30 bends per

ances- Safety- Part 1. General requer
ments; EN60335-1:2012/FprAD:2014
section 23

minute backwards and forwards, so that therco
ductor is bended by the feasible biggest angle,
enabled with this construction. The number of bend
accounts:
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Standard Component Requirement
f 10000 for conductors, which are bended
during proper use
f 100 for conductors, which are bended during
usersmaintenance
(In devicespecific parts are modifications possible,
concerning the number of bends)
Household and similar electrical appl Components: | Number of operating cycles have to add up to at
ances- Safety- Part 1: General requer Switches least 10000
ments; EN 603351:2012/FprAD:2014
section 24;
standard for switches: IEC 61058
Household and similar electrical appl Components: | Minimum number of required operating cycles for
ances- Safety- Pat 1: General reque- Regulation example
ments; EN 6033512012/FDI'AD2014, and control 1 for temperature controllersi0 000;
section 24; sandard for Regulation and systems 1 for operating temperature limiter 1 000
control systems is IEC 6073Q . o e .
(In devicespecific parts are modifications possible
regarding the number of operating cycles)
Household and similar electrical appl Ageingcheck | Testto determine hardness and mas$ elastomer

ances- Safety- Part 2-5: Particular
requirements for dishwashersgC
61/4313/ CDV:2011); FprEN 6033%
5:2011

for elastomer
parts

parts before and after dipping in detergent and
rinse-aid with increased temperature

The section (number 18) on endurance is void.

Household and similar electrical appl
ances- Safety- Part 2-7: Particular

requirements for washing machines (IEC

60335-2-7)

Many

Thisstandardcontains an array of test protocols to
ensure safe operation of washing machines, for
application by manufacturers. They deal mainly with
electrical risks (e.g. appliances shall be constructed
so that foaming does not affect electrical insad

tion) and mamgement of heating elements.

Section 18 on endurance specifies several tests on
door opening cycles (10000, of which first 4000
also with electrical lock; for WD: 13000 cycles, of
which 9000 first with electrical lock), and braking
mechanism (1000cycles).

ISO 6804:2009

Rubber and
plastics inlet
hoses and
hose assen-
blies for
dishwashers

Requirements for three types of rubber or plastics
inlet hoses and hose assemblies for washing
machines and dishwashers connected to the dame
tic water supply at gpressure not exceeding 1 MPa
(10 bar). It is applicable to the following types of
hose:

1 Type 1: rubber hoses for unheated water suppl
(maximum temperature 70 °C).

1 Type 2: rubber hoses for heated water supply
(maximum temperature 90 °C).

1 Type 3: plastics tises for unheated water
supply (maximum temperature 60 °C).

The standard foresees performance requirements
for finished hoses, such as bending tests, flexing
tests, resistance to kinking, resistance to hydrostati
pressure after ageing resistance to ozoone weat-
ering, resistance to hydraulipressure impulse test,
adhesion and mechanical resistance of thermagla
tics coupling nuts.
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According to stakeholder feedback, howeviligse existing safety and endurance / performance stan

ards cannot directly béranslated into durability standards. The standards are used by companies to test
oc  n\Va ot ja oc dm \Vkkgd\i”™*"n pi_"m i _pm\i”~r" o
during functioning of the appliance, but also in case of incidentgs$ tests to ensure that people do not

get hurt). This is especially true for safety standards to measure components for failure. According to the
stakeholder¥feedbackto the questionnaire(JRAPTS 2015hk) methods for testing failed components

have no relation to corponent durability, although they might be a good starting point for standardisation
jmbVidn\odjin% diq nodb\odjin di nol\ modi b pk nol\i
components. In this context, the safety standards would hawebe checked for details of the testing
conditions to make sure that they are applicable for an alternative purpose.

RicardeAEA(2015) argued in the same directionthat the adoption of the EN 60335 test requirements
into an ecodesignregulationwould not affect the durability performance of appliances since thege r
quirements should already be achieved and declared for LVD compliance. Hovilesgrcould be the
basis of tests, potentially with higher minimum standard pass requirements.

Ardente & Talens Peir(2015) conducted a survey in the websites which revealed thatveral manufa-

turers of household dishwasherslaim to perform durability tests on sample of devices before putting

them in the market. Tests are generally based on intensive use undesgt&onditions, in order to sim

late the total number of washing cycles during lifetimérdente & Talens Peir(2015) propose these
h\ipa\“~opm mn¥% kmj”~" pm n oj ]  |dgres. i od\ ggt om\in

1.3.3.2. Recyclability and end-of-life treatment of electrical and electronic equipment

@lij_[h >fggecmmci h°m H[h”A[n_ H*0,3 il mn[hA”r[I| ~c
Equipment (WEEE)

In January 2013, the European Commission shbtagndate M/518 to the European standardisation organ
sations with the purpose to develop one or more European standard(s) for the treatment (including reco
ery, recycling and preparing for nese) of waste electrical and electronic equipment, reflecting ttate

of the art. The European standard(s) requested by this mandate shall assist relevant treatment operators
in fulfilling the requirements of the WEEE DirectiyEuropean Commission 2013d)

EN 50625 standard series: Collection, logistics & treatment requirements for WEEE

> @ @G @>' ocmjpbc don O ~cid”~\g >jhhdoo  ° a@i gdmj |
standards (and other deliverables) that wsupport the implementation of the EU Directive on Waste
Electrical and Electronic Equipment. These standamlger various aspects of the treatment of electronic

waste (including collection, treatment requirements;pi@lution and preparing for reise) TC111X works

on standards related to the environment and set up Working Group 6 for the EN 50625 series.

According tcSENS/Swico/SLRE)14), the general standard EN 50625 (Collection, logistics & treatment
requirements for WEEEPart 1: General treatment requirements) came intoderrecently. On 20 Deos

ber 2013 the voting of the European National Committees on the general WEEE treatment standard EN
50625 resulted in the acceptance of the standard which was finally published in March 2014. It edtablis

es the basis for the standard$o follow for individual categories of equipment, such as lamps, monitors
and photovoltaic panels and other equipment containing volatile fluorocarbons or volatile hydrocarbons;
the latter being also relevant foapplianceswith heat pumps(dishwashers, washing machines, washer
dryers) These more specific standards will contain references to the general standard, and together they
will form the EN 50625 series. Additionally, an associated Technical Specification TS 5982for de-
pollution (general) habeen developed in 2014.

The standard on general treatment requirements includes on the one hand administrative and aganis
tional requirements for the treatment operator and the treatment facility such as managementainfr
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structural preconditions, traimg and monitoring. On the other hand, technical requirements regarding the
handling of WEEE, the storage of WEEE prior to treatment, thpalletion process, the determination of
recycling and recovery targets and documentation requirements. The tedrspeaification further details
different methodologies for monitoring of d@ollution.

According toSENS/Swico/SLR2014), the technical specifications are just as binding as the standards
themselves, except that they contain limit values and target values as well as instructiongating
samples of material and specific details for performing tests.

Besides Part 1 on general treatment requirements, further parts are under development:

1 EN 506252-1: Treatment requirements for lamps plus associated Technical Specification for
de-pollution TS 506253-2

1 EN 506252-2: Treatment requirements for WEEE containing CRTs and flat panel displays plus
associated Technical Specification for-gellution TS 506253-3

1 EN 506252-3: Treatment requirements for WEEE containing volatile fluorocasbanvolatile
hydrocarbons; according to stakeholder feedback, this standard has currently a draft status and
is planned to replace EN 50574:2012. Also for this standard, an associated Technical Specific
tion for de-pollution (TS 506253-4) will be developd. According to stakeholder feedback, the
draft is not yet available, however, will replace TS 50522014 when adopted.

1 EN 506252-4: Treatment requirements for WEEE for photovoltaic panels plus associatdd Tec
nical Specification for depollution TS 5625-3-5.

Additionally to these 5 standards and corresponding Technical Specifications (TS), three further TS shall be
developed covering horizontal matters:

i TS 506254: Specification for the collection and logistics associated with WEEE

1 TS 506255: Spedication for the end processing of WEEE fractionsopper and precious nte
als

I TS 506256: Report on the alignment between Directive 2012/19/EU and EN 50625 series
standards

For household dishwasherand washing machinesespecially the standard and techuail specification
regarding the treatment of WEEE containing refrigerants would be applicable in case of applianaes ope
ated with heat pumps. If in future, appliances would be equipped with control panels greater than 100
cn?, also EN 506252-2 and TS 5063-3-3 would apply. Precious metals, for which the technical specif
cation TS 506255 is planned, can be found for example in PWBs, containing palladium, silver and gold,
and in permanent magnet motors of dishwasheaad washing machines

Whereas the standrds and according technical specifications define requirements regarding the removal
and further treatment of certain substances, mixtures and components such that they are contained as an
identifiable stream or part of a stream by the end of the treatmeprocess, they do not specify reqair
ments for better identification or ease of dismantling of those components to facilitate the -emdife
treatment process itself.

Further national and international standards with regard to eoidlife treatment and facilitating recych-
bility are listed in the following:

EN 50574Collection, logistics and treatment requirements feokliig household appliances containing
volatile fluorocarbons of volatile hydrocarbons

This European standard was prepared b > @l @G@>%»n O ~ci d”~\g >j hhdoo  °
"Environment- End of life requirements for household appliances containing volatile fluorinatell su
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stances or volatile hydrocarbonshd published in 20121t defines requirements for the end of &fhan-

dling, transportation, storage, sorting and treatment of WEEE household appliances containing volatile
fluorocarbons, volatile hydrocarbons, or bpts well as requirements for monitoring and reportirfgu-
thermore, this European standard only apglico WEEE household appliances that use keanhsfer
media other than water e.g. refrigerators, freezers, heat pump tumble dryerdyuiridifiers and portable

air conditionersAlso dishwasherand washing machinesf operated with heat pumpare covered by this
standard.Discarded appliances covered by this European Standard will kawe deposited at a colle-

tion facility as domestic WEEE.

The standard describes requirements for the removal of volatile fluorocarbons and volatile hydrocarbons.
These substances can be found as refrigerant in the refrigerating system (partly dissolved in the oil) and
as blowing agent in the insulating foam of discarded household appliances.

Further,Annex D of the standard includes sorting requirements for heamp tumble dryers based on
instructions for identifying tumble dryers containing fluorinated refrigerants. According tcEiepear~

gas Regulation(cf. section1.3.1.5 and the WEEE Directi\ef. section1.3.1.2, volatile fluorinated hydo-
carbons YFC} have to be removed when recycling glfances. Special treatment plants are required to
recycle appliances containing VEd® achieve the right treatment for heat pump tumble dryers with VFCs
it is therefore necessary to ensure identification and correct sorting of these appliances. Tiosvifa
procedure should be used to facilitate this identification: Marking according to the requirements ofthe F
gas Regulation The information is usually printed on a separate label, placed on the back of the machine
with a text declaring that the appliace contains fluorinated gases that are covered by the Kyoto protocol.
Or it could be included in the main rating plate. Other ways of identification, if the information is not
provided via Fgas label or the main rating plate is the existence of a commasand a heat exchanger
which can be seen when opening the device

Although theg requirementshave been exemplified for tumble dryers, they showll$o be applicable to
other household appliances if operated with heat pumps, sucle g&sdishwashersand washing machines
with a heat pump

TS 505742: Collection, logistics & treatment requirements fepglife household appliances containing
volatile fluorocarbons or volatile hydrocarbd®art 2:Specification for dpollution

This Technical Spdigiation, published in November 2014, is intended to support EN 50574:2012 (see
above) by providing further normative requirements for the measurement cpddution for treatment of
end-of-life household appliances containing volatile fluorocarbons olatie hydrocarbons. Any chara
teristic numbers and target values within this technical specification are based on evidence gathered by
technical experts over a time period of more than two years when performing test according to EN
50574:2012.

EN50574:2012 gives the responsible takback parties the task of defining target valugg.g. for tred

ment, and minimum masses of volatile fluorocarbons or volatile hydrocarbons to be recoveréy
Technical Specification provides applicable target valueharacteristic numbersampling and analysis
procedures, as well as monitoring and reporting requirements. Furthermore the Technical Specification
provides validation methodologies for tests and the daily business of the treatment plants as defined in
EN 50574:2012.

IEC/TR2635:Guidelines for endf-life information provided by manufacturers and recyclers and foatecycl
bility rate calculation of electrical and electronic equipment

The Technical RepolEC/TR 62635:2012d1.0 (IEC 2012)provides a methodology for informationxe
change involving EEE manufacturers and recyclers, and for calculating the recyclability and recoverability
rates to
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1 Provide infomation to recyclers to enable appropriate and optimizend of-life treatment ope-
ations,

1 Provide sufficient information to characterize activities ahd-of-life treatment facilities in order
to enable manufacturers to implement effectivenvironmental onscious designgCD),

1 BEvaluate the recyclability and recoverability rates based on product attributes and reflecting real
end-of-life practices.

Furthermore this technical report includes:
9 Citeria to describe EoL treatment scenarios;

9 Qiteria to deternine product parts that might require removal before material separation and
related information to be provided by manufacturers (location and material composition);

Aformat for information describing EoL scenarios and the results of EoL treatment aetyiti

Amethod for calculating the recyclability and recoverability rate of EEE. The calculation is limited
to EoL treatment and does not cover collection. The recyclability rate is expressed as atpercen
age of the mass of the product that can be recycledreused, whereas the recoverability rate in
addition includes a portion derived from energy recovery. Taihnicalreport can be applied to

all electrical and electronic equipment;

1 Some example data corresponding to identified scenarios.

IEC/TC 111 PR&24:Guidance on consideration and evaluation on material efficiency of electricat-and ele
tronic products in environmentally conscious design

Further, under the IEC Technical Committee 111, Project Team 62824 has been established to provide
guidance onconsideration and evaluation on material efficiency of electrical and electronic products in
environmentally conscious design.

ISO 11469: PlastiesGeneric identification and marking of plastics products

This International Standard, published in 2000, specifies a system of uniform marking of products that
have been fabricated from plastics materialhe marking system is intended to help identify plastics
products for subsequent decisions concerning hargll waste recovery or disposal. Generic identification
of the plastics is provided by the symbols and abbreviated terms given in ISO 1043, parts 1 to 4:

f 1SO 10431, PlasticsO Symbols and abbreviated term® Part 1: Basic polymers and their ap
cial charateristics.

f 1SO 10432, Plastics© Symbols and abbreviated term® Part 2: Fillers and reinforcing mater
als.

f 1SO 10433, PlasticsO Symbols and abbreviated term® Part 3: Plasticizers.
f ISO 10434, PlasticsD Symbols and abbreviated term® Part 4: Flameetardants.

The standard includes requirements on the marking system and the method of marking. The marking
system is subdivided into marking of products, of singlenstituent products, of polymer blends or alloys,
and of compositions with special addiés (fillers or reinforcing agents, plasticizers, flame retardants and
products with two or more components difficult to separate).

The standard is often referred to in ecolabels containing requirements on resource efficiency ardfend
life treatment of appliances.
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British standard BS 8887: Design for Manufacture, assembly, disassemblyafffdend _ j | i ] _mmc h a

The British Standards Institution has developed a design for manufacture standards series BS 8887
(Design for Manufacture, Assembly, Disassembly and-&flife processing MADE) first in 2006. The
series contains of following sulstandards:

1 BS 8887%1: Desgn for manufacture, assembly, disassembly and eoidlife processing (MADE)
part 1. General concepts, process and requirements (01 February 2012, superseding BS 8887
1:2006)

1 BS 888%2: Design for manufacture, assembly, disassembly and-eifdife procesing (MADE)
part 2: Terms and definitions (01 July 2014)

1 BS 8887211: Design for manufacture, assembly, disassembly and -efdife processing
(MADE) part 211: Specification for reworking and remarketing of computing hardware (81 A
gust 2012). This seor-specific standard focuses on the information and communicationhtec
ijgjbt n""“ojm \i _ “"m \o  _ 0] kmjgd_° oc  qgj "™\
i.e. products that cannot be sold as new. It is planned to develop a generic remarkegindast
for use by all sectors, using BS 888711 as a template(BSI Group [n.d.])

1 BS 888%220: Design for manufacture, assembly, disassembly and -efidife processing
(MADE) part 220: The process of remanufacture specification. It outlines the steps required
0] ANelviob® \ pn  _-i kimiz_kbmjo_pli®j] nNdods\\no g \no
warranty of a comparable new replacement prod{BiSI Group [n.d.])

1 BS 888%240: Design for manufacture, assembly, disassembly and -efidife processing
(MADE) part 240: Reconditioning (March 2011)

Accordingo BSI Grougn.d.]

In 2012, BS 88871 was put forward to the ISO and it has been accepted onto the work pr
gramme of the 1ISO committee with responsibility for technical product documentation. A new
workinggroup is being set up, which will be led by the UK, and work to convert BS-838# an
international standard.

The international standard BS 1SO 8887Design for manufacture, assembly, disassembly and -aridife
processing (MADE) Part 1: General epts, process and requirements is currently in development, by the
=ND ~jhhdoo” " O?R*/ %O ~cid”~\g Kmj_p”o M \gdulodj

1.3.3.3. Test standards regarding the performance of detergents

According toaJRAPTS(2014), in ecolabels the cleaning performance of dishwasher detergents is either
tested according to a modified standarfIN 50242 (cf. section1.2.2.7), or according to a standard test
developed by the Association of German Detergent Manufactures (IK\Wtailed desription of the IKW
test method can be found iKW (2006); however, accordingp JRCIPTS2014), for household dishwds

er detergents the IKWeist method is currently under revision.

Within the current EU Ecolabel for dishwasher detergents (under revision, cf. s&cléh3, for example,

tests shall be carried out to ensure that the product has a satisfactory wash performance at themeco
mended dosage according to the standard test developed by IKW or the modified standard EN 50242 as
follows: The tests shall be carried out at 58C or at a lower temperature if the product claims to be
efficient at this temperature. When applying for rinse aids in combination with dishwasher detergents, the
rinse aid shall be used in the test instead of the reference rinse aid. For multifunctipnaducts the
applicant must submit documentation proving the effect of the claimed functions.

Modifications apply if the EN 50242:2008 test is to be used:

9 The tests shall be carried out at 55 °C + 2 °C (or at a lower temperature if the detergent claims
to be efficient at a temperature below 55 °C) with cold pr&ash without detergent.

90



Ecodesignand Energy Label revishin: Household Dishwashers

1 The machine used in the test shall be connected to cold water and must holgsMith a wash-
ing index of between 3.35 and 3.75.

T Oc™ h\~rcdi  %n _ mtdi dd, bktonglykhe cléahlinessrottheglighes] shall en
assessed.

A weak acidic rinsing agent in accordance with the standard (formula 1l) shall be used.
The rinsing agent setting shall be between 2 and 3.
The dosage of dishwasher detergent shall be asamenended by the manufacturer.

Three attempts shall be carried out at water hardness in accordance with the standard.

= =A =4 =4 =4

An attempt consists of five washes where the result is read after the fifth wash without the
dishes being cleaned between the washes.

Theresult shall be better than or identical to the reference detergent after the fifth wash.

Recipe for the reference detergent (Detergent B IEC 436) and rinsing agent (formula lll)psee A
pendix B in the standard EN 50242:2008 (the surfactants are to beratbin a cool place in a+
tertight containers not exceeding 1 kg and are to be used within 3 months).

If rinse aid and salt functions are part of a multifunctional product the effect must be documented by
test.

Within the Nordic Swan for dishwasher detergents, at the recommended dose, the dishwasher detergent
must perform as well as, or better than, the reference detergent {[EGr IECB), with an average for

each soilcategory(of minimum 3 cycles) at 50 °C iall 4 soil categories (bleachable, buroh, amylase
specific, proteasespecific). Alternatively the product is considered as good as the reference if the average
value for all 8 soil types (at a minimum of 3 dish cycles) is better than the reference dgint. A 986
confidence interval is to be used when evaluating the results. Cleaning performance is to be tested in
accordance with the standard test for dishwasher detergents developed by IKW, with the following
amendments:

1 Wash temperature 50 °C for thesst product and 55 °C for the reference
1 Water hardness 6 °dH
1 Reference detergent IED or IEEB is to be used at a dose of 20 g

1 Reference rinsing agent (formula 1ll) at dose setting of between 2 and 3

Appliance manufacturers doubt the relevance of the IkW@ndard for appliance testing as it has been
developed to test detergents, not dishwashers, and therefore it is supposed to be quite different te exis
ing standards developed for appliances.

1.3.4.  Other studies on material resource efficiency

1.3.4.1. Mn o~ s ' ThDirettivemersaaon 2.0 - from energy efficiency to resource eff i-
] ¢ _ hbly Buhdgaard et al.

Bundgaard et al(2015\m™ gd "r ° _ di oc dm nop_t , fo@®energy efficidndgy ? d m"
0] m njpm?° Taad”™Md i Mt» di ojo\g -. Apmm i ogt o\
under theEcodesign Directivecriteria for resource efficiency iwoluntary instruments such aecolabels

and Green Public Procurement as well as recent Commission projects with regard to implementation of
resource efficiency aspects into tHecodesign Directive

In the study, Bundgaardtal.generallynp] nph ™ pi _  m ° nhefollpygngpmeasuresad ~d " i
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1 Reducing materials and energy use in the entire life cycle of products (mining of materials, pr
duction / use / final disposal of the product)

Improving possibilities fomaintenance and repair (e.g. guidelines)
Ensuring reuse or redistribution, i.e. multiple use cycles.

Increasing the potential for remanufacturing or refurbishment of the product, i.e. multiple use
cycles (e.g. improving reparability, access to sparegart

1 Improving recyclability of materials used in the product

The reviewof existing instrumentsevealed that resource efficiency is already widely applied in voluntary
instruments covering energy related products. The instruments incfallewing criteria which were also
assessed by the study team with regard to their transferability to tBeodesign Directivé€Bundgaard et

al. 2015)

Declaration andhireshold of RRR rati@eusability, recyclabilt and recoverability)

According toBundgaard et al(2015), transferring declartion and threshold requirements with regard to
RRR ratio to the implementing measures and voluntary agreements oEitmdesign DirectivBrst needs

a common methodology to be developed on how to calculate the RRR ratio for products and materials to
verify the requirements based on technical information provided by the producers.

However, setting requirements for the RRR ratio of the material or the product only reflects the theoretical
potential and will not ensure that the materials or products are atf reused, recycled or recovered which
depends on the infrastructure for collection and treatment and the technologies available.

In case of future requirements to RRR ratio it is recommended to make them according to the waste
hierarchy, by prioritisingeuse before recyclingand recycling before recovery.

Declaration anfbr threshold of recycled content

Accordingto Bundgaard et al(2015), setting criteria for the threshold of recycled materials can help
create a market for these material§.he environmetal benefits of using recycled materials would depend
on the type of material However, before transferring these requirements to theodesign Directivet is
important to assess if the manufacturers of recycled materials can handle the increase in ddrtfeat a
requirement would createA possibility could be to begin by setting declaration requirements and then
tightening them continuously by setting threshold requirements.

Setting criteria for recycled materials, however, first needs reliable techgiefofor an analytical asses
ment of the recycled content in the products to enable verification and market surveillance.

Bill of materials(BOMS)

=JHn \'m  \i dhkjmo\l\io njpm”~" ja diajmh\odjiroj ~"j
ability and recycled content and identify priority resources in the product to ensure their reuse apd rec
cling; all of these activities aréhe basis for other requirements to improve resource efficiency.

However Bundgaard et al(2015) conclude that due to the complexity of the supply chain of electronic
and electrical equipment mandatory requirement on providing BOMs would be especially challenging to
comply for small producers, as they might not have the ability to force these requirements on to their
larger suppliers. Further, the implementation of such a requirement might fieed the setup of a system
oc\l\o ~\i “inpm oc “~“jhk\id n% kmjk mot mdbcon'

Identification of plastic components

Marking of plastic components according to ISO 11469 shall help recyclers identifying diffgrestic
types and parts to ensure correct handling during waste recovery or disposal, when the plastic parts are
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manually sorted. Also, the visual marking of plastics parts according to certain ISO standards might be
quite easy to verify visually by markedurveillance authorities when dismantling the product.

On the other hand, there are certain drawbacks shown by the literature researdBunfigaard et al.

(2015): A certain percentage of the labels were found to be incorrect and, mainly, for automatic sorting
(currently the large majority of treatmentyystems the 1SO labels had ndfect as these systems sort
\A*"Ajm_dib oj oc” kg\nod~%n h > ~c\id™\g' jkod~r\g \i

Thus,Bundgaard et al(2015) recommend that before setting criteria for visual marking of plastics in the
Ecodesign Directivé should be furtherexamined to what extent the waste is manually sorted for the
product group in question, and how the future waste treatment of the product might look kkethe-
more, alternative marking methods should be examinedy. Radio Frequency JWhich could beapplied
for example in automatic sorting systems.

Contamination of materialg plastics

Requirements regarding contamination of materials are relevant for the recyclability, as the potential for
recycling is reduced if incompatible materials are combinedy. painting, coating or metallizing large
plastic parts making them not compatible with recycling. Depending on the specific requirement, it could
be verified visually.

Monc materials

Using compatible or a reduced number of plastics can improve thgdlability of e.g. thermoplastics, as a
mixture of different polymers or a contamination of the plastic fractions can significantly decrease the
plastics properties and thereby the use of the recycled materials.

Bundgaard et al(2015) recommend that setting these types of requirements should be supplemented
with a dialogue with thestakeholders from the recycling industry to ensure the effectiveness of these
types of requirements which depends on the recycling system that the products enter into.

Efficient use of materials during the use phase

For washing machines, the EcodesiBeguation 1015/2010 sets specific ecodesign requirements with
regard to the water consumption. For dishwashers, no such requirement is in place. According to
Bundgaard et al(2015) an example of ecodesign requirements within this category could be to set a
requirement to an automatic detergent dosing system for washing machines avoidirardosage and
overconsumption of detergent&everal manufacturers have already such systems in place, based on the
use of liquid detergents. Some manufacturers require the use of a specific detergent, while others can
adapt to different detergents. Nanof them offers currently the option of using powder detergent, as it is
more prone to clogging and requires more maintenance. Therefore, two liquid containers are necessary for
cycles where bleaching is required, making the system more complex. This &feod the usability of the
system for the cycles where powder detergent is necessaryeoommendedincluding during testing.

Durability requirementgincl. extended warranty, upgradability and repair, spare parts, modularity)

All criteria strive to @tend the lifetime of the product thereby preventing electronic waste. Durability is
also related to the previous category disassembly, where criteria targeting easy disassembly for repair
and upgradability were included.

The length of the warranty shoulde product specific and it is also strongly related to the availability of
spare parts, which is also an issue for reparability. Determining how long spare parts shoaidaiable
taking into account both economic and resource efficiency aspects: Orhand components should be
available to enable repair, but on the other hand the risk is that a too large inventory of components will
be outdated and never utilized. Modular design and easy disassembly enable upgrading and repair and
are thus prerequisite for lifetime extension. Upgradability can potentially reduce the frequencyeof r
placement against the background of rapid technological product developments.
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Bundgaard et al(2015) conclude that durability should be included as possible resource efficieaey r
qguirements in theEcodesign Directivealso due to the requirements beingpssibly verifiable by market
surveillance authorities. However, it is important to ensure that prolonging the lifetime of the product is
the environmentally best solution in a life cycle perspective, e.g. that possible environmental benefits are
not evenel out by increased energy consumption of the older product compared to a new more energy
efficient product.

Easy disassembly

Easy or manual disassembly can help improve reparability and upgradability of the product improving the
durability of the productCriteria might be detailed with regard to the components to be separated, the
type of connections or the tools to be used.

Regarding endf-life treatment, Bundgaard et al(2015) conclude that it is not possible based on the
finding of their study to assess whether or not requirements for manual disassembly will improve the
recyclalility and recoverability of electrical and electronic equipment in the future. This is due to the
reason that manual disassembly in the waste treatment process of electrical and electronic equipment
(EEE) is increasingly being replaced by automatic ormetive disassembly in many developed countries
which questions if requirements for easy or manual disassembly will improve the recyclability and-reco
erability of EEE if they are fed into an automatic or destructive disassembly system. However, manual
disassembly is still performed when economically feasible, e.g. components or materials containirag valu
ble resources, or wheRegulatios such as the WEEE Directive require it). ey removal for separate
treatment of components containing hazardous substanc@sindgaard et al(2015) propose equire-
ments in addition to manual disassemblyhich might target automatic or destructive disassembliion-

ever, without further specifying this proposal

Waste from manufacturing

By including requirements to the manufacturing, the scope would be expanded fxoproduct focus
towards a production focus which is applicable to tBeodesign Directivevhich mainly sets requirements

to the design of the product, however targeting the environmental performance of the entire product life
cycle. Therefore, design reements to the product that might improve the manufacturing process would

be highly relevant. However, as many electronic products are produced outside Europe, it might be difficult
to enforce these criterialBundgaard et al. 2015)

Further requirements

Further requirements on hazardous substances, talek schemes andarkagingidentified in voluntary
instruments such as ecolabels are not recommended to be transferred tdat@design Directivas there

are rather large overlaps with existing legislations such as REACH and RoHS, WEEE and the European
Directive on packaging and packaging waste.

Information requirementselated to resource efficiency

With regard to information and specificequirements targeting resource efficiency in ecodesign,
Bundgaard et al(2015) recommend in their studyhe following:

1 Informationand specificrequirements on durability (e.g. on lifetime of the product as for lamps,
or for components, such as minimum loading cycles for batteries in computers)

- Relevant for consumers to enabthem selecting the most durable product
1 Information requirements with regard to resource consumption in the use phase

- Relevant for consumers: e.g. to stipulate consumers choosing the most efficient programmes
in terms of energy and water consumption anke best suitable detergents.

1 Information requirements on hazardous substances, precious metals or rare earths
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- Relevant for recyclers to a) avoid contamination of the materials when they are recycled or b)
ensure a more optimal recovery of precious magsi

1 Information relevant for disassembly, redyrmg or disposal at enebf-life
- Relevant for eneusers to know how to correctly dispose the product at its efdife.

- Relevant for recyclers to know how to disassemble and recycle the products in thepbest
sible way, for example to ensure that hazardous substances are removed and treated &orrec
ly. As in case of the information on hazardous substances, precious metals and rare earths it
is suggested that such information could be made more easily avd@aby embedding it in
the product in e.g. a RFEIDhis results in a highebenefit for the recyclers compared to infe
mation provided on webpages or in user instructions. Furthermore, it could be specified in the
Directive which type of information the oyclers may need. This could be done in closk co
laboration with the recyclers to ensure that the information is indeed relevant for their pr
cesses.

1 Information and specific requirements on easy disassembly:

- Relevant for consumers / repair facilities teelp improving maintenance and repairs. Generic
information requirements for nordestructive disassembly for maintenance could be s@ppl
mented by requirements for the producers to make repair and service manuals public. It may
also be relevant to set spefit requirementsfor easy disassembly of the product for maiet
nance purposes.

- Relevant for recyclers to help improving endtlife treatment, for example the removal of
certain components which have to be treated separately in accordance with the WEEE D
rective (batteries, heat pumps etc.).

1.3.4.2. Mn o~ s 1 dffinienty &Edodesign Report and Module to the Methodology for the
Ecodesignof Energy-l _f [ n_~ Jli o]l nm "G?2?21 J#° \s <ClI C

BIO Intelligence Servic@013) conducted a study to clarify the implications of materiafficiency from

the pragmatic perspective of its practical application for ecodesign purposes, and the elaboration of
recommendations for the MEErP methodology (Part 1); and undertook an update of the MEErP rhiethodo
ogy and its component EcoReport tool, itclude the necessary means for better analysing material
efficiency in MEErP (Part 2). Part 2 also contaanguidance document for analysinpaterial efficiency in
ErP;as well asan updated version of the EcoRepdibol anda report of the test of theupdated methal-

ology on two casestudies.

The project identified from available evidence the most significant parameters regarding material eff
ciency that may be used in MEErP, in order to analyse the environmental impacts of ErP, and assessed
their suitalility and robustness foecodesigrpurposes, together with associated information parameters.

The parameters selected as most suitable were:

1 Recyclability benefitratio " n*md] di b oc”™ °kjo iod\g jpokpo»
mula considerig the recyclable mass per material and its recycling rate and a dawaling n-
dex. t implies that it is possible to assess the potential benefits of recyclable plastic parts in a
product. However, due to data constraints only data on recyclability benate for bulk and
technical plastic is included

1 Recycledcontent " n“md] di b oc ™ °dikpo» ja h\o md\gn r
sets for materials.The dataset makes it possible to model products with recycled materiahas i
put material.However, again due to data constraints, only data on paper, PVC, PET and HDPE has
been included in the EcoReport Tool.
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1 Lifetime, a mechanism to display impacts not only as a total over the whole lifespan, but also
per year of use, allowing an easier comyson of products with different lifetimes or analysing
the effect of lifetime extensionThe product lifetime can refer to:

- The technical lifetime is the time that a product is designed to last to fulfil its primarydun
tion (technical lifetime).

- The actial time in service is the time the product is used by the consumer (service lifetime).
The actual time in service is not a typical parameter in industry and depends more onsthe u
er than on the manufacturers of the product design.

1 Critical raw materialsa tool to analyse products including critical raw materials to displafy di
ferences between different product designs and improvement options.

A key end result of this project was that the new features within the MEErP, enabling further analyses of
materia efficiency aspects in products, are fully functional and ready to be used in fugedesign
preparatory studies. HoweveBundgaard et & (2015) conclude in their study:

The MEErP methodology has not been changed significantly. The alterations made to tlee EcoR
port Tool are minor and to some extent updates of existing elemenéndd, despite the goodhi
tentions to include material efficiency into MEErP, the current update and expansion of MEErP will
properly not be enough to ensure a focus on material efficiency in future implementing measures
and voluntary agreements.

1.3.4.3. Mno”~s "oNf\cfcns i jI-ABAo]l nm°® \s Lc] [ ~i

Ricarde< @< ' di ~jgg\]jm\odiji rdoc Npnoldil\]dgdot H\i\
and Intertek, has been commissioned by the European Commiss@& Environment to conduct a study

on the duralility of products. The purpose of the study is to identify two priority products and develop a
methodology for measuring their durability. The study also aims to estimate the benefits and costs of
more durable products. The outputs from this work can tlimnused in relevant product policigRicarde

AEA 2015)

Within the durability study, the authors undertooligerature analysis to develop an appropriate definition

of durability. For example, the Ecodesign Directive 2009/125/EC in Annex |, Part 1.3 defines parameters
which must be used, as appropriate, and supplemented by others, where necessary, for evgpliletin
potential for improving the environmental aspects of products. Accordingumpean Parliamen(2009a),

this includes inter alia

/Extension of lifetimeas expressed through: minimum guaranteed lifetime, minimum time for
_t _gj_"9gjgrw md gn_pc n_prqg* kmbsj _pgrw* snep_

The following definition has beedeveloped byRicardeAEA(2015) proposed to be potentially alsopa
plied to other policy interventions in Europe aimed at improved durability of pctsl

/Durabilityis the ability of a product to perform its function at the anticipated performance level
over a given period (number of cyclgsusess hours in use), under the expected conditions of use
and under foreseeable actions.

Performing the reesmmended regular servicing, maintenance, and replacement activities as-spec
dgcb "w rfc k_Isd_arspcp ugjj fcjn rm clqgspc r

The authors further discussed the possibility of creating an extended definition cdilallity that encan-
passes repair, design for repair and remanufacturing, and that such an extended definition of durability
could be developed for inclusion within for example the EU Ecolabel and GPP criteria requirements.

96



Ecodesignand Energy Label revishin: Household Dishwashers

A? npmbsar r morisovgritime agdithe degrge tadwsithdtiis gepairable beforegt b
amkcq m gmjcrc, ER, AGI mrfcp umpbg* _ npsnbsar
age andits reparability should not be hindered by its desjgi#

It is thus worth considring that, within this context, extended durability is the aim to extend the life of a
product past its first life by ensuring a product can be easily repaired, upgraded, remanufactured and, at
end of life, dismantled and recycled.

Beyond the above defihons on durability Ardente et al(2012) concluded their literature review, cited in
RicardeAEA(2015), the following definitions for a number of relevant terms:

1 Design for durabilit) ~j i nd_ mdi b oc  kmj_p~ro*n gjid qdot
ering environmental improvements emeng from new technologies (ISO/TR 14062 2002).

1 Operating time average time frame during which the product is supposed to be used. Operating
time can be derived from product statistics or from estimating models.

1 Extension of operating timeestimated time fame extension of the operating time that can be
achieved due to specific design and maintenance actions.

Within the study ofRicardeAEA(2015), damestic refrigerators and freezers, and ovens were selected for
further analysis. The selection is based on the assumption, that they might also be applicable to other
products with similar components. For dishwasherswashing machinesthe study resultsare expected

to be transferable to a large extent as following components are similar:

9 Outer casing
Pumps

Filters

1

1

1 Heating elements
1 Mechanical elements such as hinges and catches
1

Electronics, including controls and displays

1.3.4.4. Mno”~s 1 Chp _ mnc a prabdity ¢f DomasticiWashing Mathings, Dis h-
g[mb_I m [h @ c~a_m° \s LL_om_

The Reuse and Recycling EU Social Enterprises network (RREUSE) is a European umbrella organisation for
national and regional networks of social enterprises withuge, repair andecycling activities. They cover

42 000 Full Time Equivatg (FTE) employees and over 2000 volunteers working throughout 22 nme-

ber organisations across 12 EU Member States.

In 2013, RReuse has conducted an investigation into some of the main obstéslesembers encounter
when repairing products, inter alia for dishwashensd washing machinego provide part of the basis for
setting requirements within implementing measures to improve the reparability of products, and thus their
material and resourceefficiency. Based on a questionnaire sent out through their network, the findings
are answers from 9 individual reuse and repair centres from four national networks of social enterprises
namely AERESS (Spain), Repanet (Austria), Réseau Envie (Frantte Bochiture Reuse Network (UK).
(RReuse 2013)

Thestudy identifiesobstacles for repair and maintenance of dishwashensd washing machinesExan-

ples of common causes of break downs as well as suggestions for product design to help improva-+epar
bility of domestic dishwashers are provideBased on the study results, the following horizontal measures
within ecodesignmplementing Measures are suggested BjReus¢2013):
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1 Simplification of specific components and potential standardisation of certain components
across different brands would significantly increase the efficiency of repair as it would allow
greater interoperability of components across different machines

1 Free of charge accesto repair service documentation of the after sales service providers of the
manufacturers for all reuse and repair centres, not only those of the after sales service grovi
ers, together with any relevant fault diagnostic software and hardware.

1 The availility of replacement parts must be guaranteed for a minimum period of 10 years fo
lowing the last product batch. Critical spare part components should be available at a reasonable
price (without specifying what reasonable is)

1 The product should be abl®the disassembled nedestructively into individual components and
parts without the need for special proprietary tools to do this. If special tools are required ho
ever, these must be readily and freely available to all approved reuse and repair ce
tres/retworks (not just to the after sales service providers of the manufacturers).

1.3.4.5. ! Mno”s i h Mi]lci_]Jihigec] cgj[]lnm i ch]l _[m_~

DG Environment has commissioned a study to BIO by Deloitte to analyse the socioeconomic impacts of
increased reparabilityDeloitte 2016) A cond part of the study deepening the analysis on some aspects
is underway in 2017.

In the 2015 study DG Environment strives to gather information about the mechanisms of the solutions

in order to increase reparability. To assess the viability of theuiegments, they must be tested in order

to measure the benefits of their impacts on economic growth, job creation and resource efficiency under
the perspective of the Roadmap to a Resource Efficient Europe and the Green Employment Plan. Thus,
within the sudy case studies on possible reparability requirements are performed on 4 product groups
(domestic washing machine, dishwasher, coffee machine and vacuum cleaner) in order to get a global and
complementary vision of the repair sector. These case studiesaane the mechanisms barriers and
drivers in the perspective of their potential integration of generic or proespecific requirements in
product policy instruments (either mandatory or voluntary). The operational objectives of the pregeet

stated asfollows:

9 Perform case studies on four product groups;
1 Review existing barriers and identify suitable reparability requirements;

1 Quantify the job creation, economic and resows@vings potential of the selected reparability
requirement policy scenario arits individual elements, including impact on SMEs;

91 Describe the characteristics of possible job creation potential in terms of skills requiremeiis, pr
vate/public, entrepreneurship and sefployment, entry to labour market and global mobility;
and

9 Descrbe mechanisms under which such a policy framework would develop in a scientifically
sound way building on empirical studies, literature studies or economic modelling or others as
best suited.

Each case study is performed in order to assess the job cregpiotential, the resource savings potential
and the net cost and benefits for society. The results are compared in order to identify an EU padicy sc
nario.

In April 2015 a first questionnaire has been sent otat stakeholdes. For domestic dishwasher8io by
Deloitte (2015) ask aboutthe importance of certain barriers to repair:

1 Availability of service manuals, diagnosis software

1 Availability of spare parts
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Cost of spare parts
Labour cost

Difficulty of disassembly and access to inner parts (e.g. heating resistors, access to inner parts in
ornrmode)

1 Low consumer awareness about repair possibilities

Additionally, stakeholders are asked about their opinion regarding possible reiisyaequirements and
their effectiveness to increase the repair of products by being voluntary or mandatory t{®is by
Deloitte 2015)

9 Provision of instructions for troubleshooting, diagnosis software, diagrams of the Printed Circuit
Board

1 Enare accessibility in the switched on position for the purpose of troubleshooting duringethe r
pair work

9 Ensure accessibility to inner parts (e.g. cable lengths, space for mounting, welding, screwa-orient
tion and size, scale of design)

Ensure the possibilitof breaking down the product (e.g. components can be tested separately)
Provision of information relevant for disassembly (e.g. instructions, break down plan

Avoidance of notreversible adhesives

Ensure the separation of the connections by ordinary tools

Ensure the possibility to exchange or upgrade critical components (e.g. ball bearings, door hinges)
Use of standardised designs to allow compatibility of spare parts

Ensure the availability of compatible spare parts for a determined period of time

Offer to consumers an optional extension of warranty time at purchase

=A =4 =4 =4 =4 4 4 -4

Provision of information to consumers about reparability in prodesergy labelsbrochures, etc.
(e.g. similar to Austrian rating Standard ONR 192102)

1.3.4.6. Mno”s *L_jiln i h \ _dstsofaptons fof differentpptentia] n m) ]
gln_Llc[f “c]lc_h]s | _k o(ardlentg& TalansPeird 2015 ¢ mb g [ m
and study "Durabi lity, Reusability, Reparability - Assessment for dishwashers and
washing machines" (Tecchio et al. 2016)

The objective othe study Report on benefits and impacts/costs of options for different potential material
efficiency requirements for dishwashéréArdente & Talens Peird 20138 supporting the European o
mission for the integration in the European product policies of measures for the improvement of resource
efficiency and was developed to be a direct input to the present policy procksgarticular, the report
analyses potential requirements for dishwashers which could be implemented within the framework of
the Ecodesign Directiyje Oc ™ \ i\ gtndn dn ]\n" _ ji oc \kkgd”"\ o
by JRC IESlready appéd to various product groups in the context of the Etbdesign and EU Ecolabel,

to the product group dishwashers for the following resource efficiency criteria: reusability / recyclability /
recoverability, recycled content, use of hazardous substances and duraBilisgt of specific indicators

are calculated to support the analsiincluding the Recyclability benefits indicator as introduced in the
revision of the MEErP and Ecoreport tool in 2013.
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Ardente & Talens Peir(2015) conclude that the resource efficiency of dishwashers coulghfficantly be
improved by the manual extraction of key parts before shredding, and also by extending the lifetime of a
dishwasherBased on their results, theeport proposegollowing potential ecodesign measures:

1 The time for extraction of PCBs largehan 10cn¥, LCDs screens and pumfgsirculation pump
and drain pump)hall not exceed 300 secondperformed by professional workeassuming an
jg mygg g\ljpm ~“jno ajm \ _dnh\iog m ja \]jpo

1 The design for durabilityof the dishwashebased on:

- The reparability ofthe following key componentspumps, printed circuit boards, heatingssy
tem, thermostat, valves, filters, hoses, spray arms, door panels, seals and (exksding the
availability of spare parts);

- The setting of a minimum 2 years warraty for some key components (e.g. pumps, eleotro
ics, heating system and door panels).

- The study Durability, Reusability, ReparabilityAssessment for dishwashers and washing
machines'Tecchio et al(2016) is an updat@ and enlarge version of the previous study. The
study consists of four section that focus on the environmental assessment of the durability
of dishwashers and washing machinesgtlanalysis of reusability of dishwashers and was
ing machines with data derived from data collected from reuse and refurbishing companies,
statistics data on repair services over the last 7 years and finally reocoendations and po-
tential policy requirerants to promote durability, reusability and reparability of dishwashers
and washing machines.

- This study provides results regding reparability and reuse ancbnfirms that an extesion of
the lifetime of the product is positive from an environmental poiof view provided that the
energy efficiency improvement of the new product remains with a given rargg.$15% for
DWSs). The study also points out that a significant percentage of the defects are caused by i
appropriate use of the appliance

Onreusefepair, the study provides information on what are considered the "common failures/defects". For
example for dishwashers, the study considers that "electronics" and "puarpsthe most common fai

ures and also the failures where atge percentageis not repaired Several reasons are given for not
repairing the appliances, mainly linked to the cost of the repair (breaking down the costs into labour cost
and spare part cost) and the possibility of reusing spare parts from older appliances.

1.3.4.7. Mn o~ s 1 indgrésburcengfficiency through the Ecodesign Directive. Case study
ih _f _]Inlc] ginilm® \'s >[fb[gg[!l _n [Tf(

Dalhammar et al(2014) conducted a case studyn 2012 on the potential inclusion of permanent magnet
(PM) motordn the ecodesigrrequirementsfor electric motors(permanent magnet motors are also used
in household dishwashers, cf. sectidiB.5. The objective was to see how tHecodesign Directiveould
promoteeccinnovation forresource use in PM motors, and to:

1 Investigate what kind of requirements related to resource useraife earth elements (RERBye
of relevance for permanent magnet electric motors, and

9 Obtain input from experts on the feasibility of outlined potentigquirements, and the mosti-
portant drivers for eceinnovations.

Against the background of increased demand for REE, combined with global supply imbalancesaand un
vailable postconsumer recycling options for REE, their substitution in the magnets is curréeihg
investigated in several pilot projects. Replacing REEs with other materials however can come with a pe
formance loss in the PM motor (i.e. reduced energy efficiency due to a reduced energy density in the
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magnet and more material use). Thereforecigasing the recyclability of PMs is of interest, if technically
and economically feasible at the point in time of interest, as it could provide a stable supply of REEs and
thus, enhances their continued use to achieve more enaftiicient motors.

Based @ interviews with material expertsPalhammar et al.(2014) outline potential implementing
measures facilitating recycling of REE.

1 Generic requirements that producers should show how they take design for recycling éato a
count in the design process.

1 Design for dismantling, e.g. modularisation; or preventing thatmanent magnets are forn-
stance covered by plastic, which would ease recycling practices.

1 BOMsproviding information about key materials and their positiottspromote future recycling
(when new technologies may allow for profitable recycling if the tars are easy to disassm-
ble).

Additional information to recyclers that are relevant for allowing cestective recycling.

Takeback obligation; it might provide incentives to design a motor from which materials can
more easily be recycled.

Dalhammar et al(2014) conclude that it appears as if a more developed set of requirements cannot be
set under theEcodasign Directiveuntil pilot projects and ongoing research have provided more insights on
the technical and economic viability of REE recycling. The-tong scales involved (i.e. time before the
motors are at the EoL stage) however mean that future reaygloptions and associated costs and keen
fits are rather uncertain compared to products with shorter life spans, e.g. laptops or cell phones.

1.3.4.8. Study " Resource efficiency requirements in ecodesign: Review of practical and
f _a[f cgjfc][ncihme " *+ #

Thisstudy for the Dutch Ministry of Infraestructure and Environment explores the potential role of raater

al resource efficiency, except energyficiency during use, in the ecodesign of ErP Directive. This study
strengths the role of material efficiency in Ecodga, beyond energy efficiency and concludes that
Ecodesign measures regarding savings on {gmergy resources consumption in the upbase have
proven to beenforceable at least for directly consumed resources, legally and in practice. Methodology
and meaures regarding weightaving measures in Ecodesing would need to be developed. Measures on
product durability (lifetime extension) have proven to be enforceable when formulated in terms df min
mum technical life of the product ocomponentsaccording to Brmonised test and calculation pree
dures. Also minimum warranty times and the time period during wtsplare parts are available can be
enforced.

Should ecodesign preparatory studies be able to provide robust evidence that justifies introduction of
specfic RRR measures in legislation (a set of) specific or tail@de requirements should be introduced in
Ecodesing legislation that could meéegal and practical criteria enforceabilitAmongst others this
means that the requirements should be technigaind economically feasible angreferably relate to
parameters that can be assessed with an accurate, reliable sepgroducibleest and calculatiormethods

at productlevel. If they would depend on input from upstream actors (suppliers) or downstream@énd

life) processes, the administrative burden would be considerable and still the accuracy and reproducibility
of measurements would require robust test standards to be in place to guarantee a level playing field.

International trade agreements emphasizbe relation between the proposed measure and its means of
verification. Measures that can be verified on the product itself are considered to constitute less of a
(potential) barrier to trade than measures that can only be verified indirectly as thegteelb nonproduct
related production and process methods. Several RE parameters incorporate sugbrotrct related
measures. There are however measures that may relate solely to the product, such as pararmdesdirsy

with durability, lightweighting, pesence of substances (hazardous or critical raw materiats)
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2. Task 2: Markets

2.1. Generic economic data

This section presents an economic analysis based on official European statistics provided by Eurostat
concerning productioand trade data. Based on these data, the apparentEJconsumption of hous-
hold dishwashers is calculated in secti@ril.3

It has to be noted, haever, that the statistical data have to be interpreted with care as there are some
data gaps, especially for the domestic production. However, the statistical analysis can very wellecompl
ment the general market analysis which is presented in subsequentiensas they do represent the
official source for EU policy

Classification of household dishwashers in Eurostat statistics

Household dishwashers apply tbé following classifications in the Prodcom database and teropean
trade statistics.In the EU28 trade statistics, the so called Combined Nomenclature codes (CN8) are used.

1 Prodcom database: Household dishwashers (Prodcom code 27511200)
1 Trade database: Dishwashing machines of the household type: (CN code 84221100)

Further differentiation, e.g. regding their way of installation (standalone, built) or capacity (number of
ps), is not provided by the European statistics.

2.1.1. EU Production of household dishwashers

Volume of EU production of household dishwashers

The following table shows the unit vaiee of household dishwashers produced in EU Member States and
EU28 totals in the years 2007 to 2013 according Eurostat(2015b).

The Prodcom data suggests that Poland, Germany and lItaly are the main Member States producing
household dishwashersiith declining production volumeybaround twathirds in Italy, and more than
doubling the production in Poland between 2007 and 20XBwever, it is important to note that data is
missing for the Member states Czech Republic, France, Greece, Spain, Sweden and UK, as well as for
Germany sice 2011. Thisleads to a data gap of around 3.8 million units in 2013 of the listed production

in single Member States and the EU 28 totals production volume

In total, the Eurostat data indicate thathe volume of produced household dishwashers in EW28lined
from 9.6 million units in 2007 by 15% to 8.2 million units produced in 21

Table 2.1: Volume (number of units) of household dishwashers produced i n the EU28 between
2007 and 2013 (Eurostat 2015b)

Declarant 2007 2008 2009 2010 2011 2012 2013
Austria 0 0 0 0 0 0 0
Belgium 0 0 0 0 0 0 0
Bulgaria 0 0 0 0 0 0 0
Croatia 0 0 0 0 0 0 0
Cyprus 0 0 0 0 0 0 0
Czech Republic

Denmark 0 0 0 0 0 0 0
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Declarant

2007

2008

2009

2010

2011

2012

2013

Estonia

Finland

France

Germany

3426 495

3177512

2804 282

3023716

Greece

31074

Hungary

0

0

0

0

0

0

Ireland

0

0

0

0

0

0

Italy

2920533

2 800 827

2 058 367

1828 785

1554872

1205681

896 619

Latvia

Lithuania

Luxemburg

Malta

Netherlands

o|Oo|O|O| O

o|Oo|Oo|]O| O

o|Oo|Oo|O| O

o|o|lo|]o| o

ol ol Nol Nol N

ol NolNol Nol N

oO|Oo(O|O| O

Poland

1674 203

2 205 244

2 333 616

2727 533

2 909 866

3087 610

3 509 555

Portugal

0

0

0

0

0

0

Romania

Slovakia

Slovenia

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

0
0
0

Spain

Sweden

United Kingdom

0

EU28
TOTALS

9623978

9575970

8373919

8917 795

8 697 511

8071726

8204 164

°5» h™\i

n

\ o\

“di b

Value of EU production of household dishwashers

The following tableprovides an overview of the value corresponding to the number of units produced in

\'g\dg\] g’

certain Member States and EU28 totals (G&ble2.1). It can be esumed that the total value of produced
household dishwashers in EU28 declined from 2.5 billion Euros in 20020%p to 2.0 billion Euros in

2013; i.e.according to the Eurostat datdahe production value decreased more sharply than the prwdu

tion volume

Table 2.2:

Value (in thousand Euros ) of household dishwashers produced in the EU28 be tween
2007 and 2013 ; (Eurostat 2015b)

Declarant

2007

2008

2009

2010

2011

2012

2013

Austria

Belgium

Bulgaria

Croatia

Cyprus

o|lo|lo|o| o

o|lo|lo|]o| o

o|lo|lo|]o| o

o|lo|lo|]o| o

o|lo|lo|o| o

oO|OoO|lO|O| O

el NolNoll Nol N

Czech Republic

Denmark
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Declarant 2007 2008 2009 2010 2011 2012 2013
Estonia

Finland

France

Germany 1145011 | 1086 789 992436 | 1139032

Greece 2614 696

Hungary 0 0 0 0 0 0 0
Ireland 0 0 0 0 0 0 0
Italy 640 890 608 146 438 164 397 321 348 245 275 685 189 020
Latvia 0 0 0 0 0 0 0
Lithuania 0 0 0 0 0 0 0
Luxemburg 0 0 0 0 0 0 0
Malta 0 0 0 0 0 0 0
Netherlands 0 0 0 0 0 0 0
Poland 317 203 396 941 410 037 475 328 477 546 507 290 560 532
Portugal 0 0 0 0 0 0 0
Romania 0 0 0 0 0 0 0
Slovakia 0 0 0 0 0 0 0
Slovenia 0 0 0 0 0 0

Spain

Sweden : : : : : : 0
UK : : : : : 0 0
EU28 2510033 | 2411758 | 2123188 2326347 | 2295381 2199558 [ 2000 000
TOTALS

°5» h*\in _\o\ ijo ] > dib \Vqgq\ldg\]g"

2.1.2. EUexports and imports of household dishwashers

The following table provides an overview of exports and imports of household dishwashers by Member
States for the year 2013. In terms of quantity, Poland, Netherlands and Germany appear to be the largest
exporting countrie of household dishwashers, followed by Italy, Spain and Sweden. On the other hand,
France, Germany and UK are the most importing Member States, followed by Italy, Sweden and Nethe
lands.

Table 2.3: Quantity and value of exports and imports of household dishwashers in 2013  (Euro-
stat 2015b)
Declarant Exports Imports
Quantiy Value Unit value Quantity Value Unit value
(units) (Euro) (Euro) (units) (Euro) (Euro)
Austria 14 620 4867 070 333 254 203 64 116 790 252
Belgium 151192 24 932 150 165 375128 85 244 920 227
Bulgaria 2491 567 990 228 36 237 7 047 360 194
Croatia 1514 299 700 198 52 020 9579 930 184
Cyprus 1 950 950 5894 1709 220 290
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Declarant Exports Imports
Quantiy Value Unit value Quantity Value Unit value
(units) (Euro) (Euro) (units) (Euro) (Euro)

Czech Republic 164 069 50 077 230 305 157 043 33 858 940 216
Denmark 72 928 24 592 530 337 218 171 57 752 160 265
Estonia 2 858 808 700 283 15577 3 667 580 235
Finland 1222 473 580 388 150 824 33674 210 223
France 71133 11 664 450 164 4279703 | 319741 390 75
Germany 2414396 | 720 767 960 299 1720592 | 300985030 175
Greece 3843 1662 780 433 66 368 13920 790 210
Hungary 24 387 4701170 193 73 614 12 605 140 171
Ireland 6 987 1518570 217 95 994 17 472 510 182
Italy 827 980 | 182995 830 221 806 292 | 134884 390 167
Latvia 2352 779 340 331 11 630 2926 520 252
Lithuania 21 896 5334 850 244 29 086 6 839 780 235
Luxemburg 2036 796 430 391 14 834 4479 910 302
Malta : : : 2544 651 290 256
Netherlands 3005 329 28 334 820 9 516 906 | 103 802 240 201
Poland 3383405 | 543 338 450 161 418 446 82 956 500 198
Portugal 4 477 1289 930 288 117 238 20116 620 172
Romania 1169 203 420 174 32119 5709 950 178
Slovakia 22071 5669 820 257 50 364 10968 770 218
Slovenia 90 052 22 572 580 251 95 565 18 349 490 192
Spain 493 479 | 108 608 680 220 467 351 76 465 990 164
Sweden 388532 | 125 785 800 324 587 195 | 126 024 460 215
UK 68 121 12 643 960 186 1223779 | 210630800 172
EU27TOTALS 2123487 | 576 070 160 271 2894 219 | 425569 960 147
EU28TOTALS 2095955 | 570560 950 272 2917 393 | 429 233590 147

2.1.3.  Apparent consumption of household dishwashers
Apparent consumption of EU Member States as shown in the following tdolebe calculated as follows:
<kk\ m i o "~Kmhpp&8Dhdkijj-i@ kj mon Equation 2.1

Note that for several EU MembeStates import and export data have been reported in PRODCOM but
kmj p~rodj i c\g ] i m - kjmo ™ _ \'n u  mj jm ijo \o
figures should thus be considered with cautjdor example in cases where the appareconsumption
results in negative data such as for Netherlands.

In total, for EU28 the volume of apparent consumption was around 9 million dishwashers in 20dith
highest volumes in Germanitaly and Netherlands.
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Table 2.4: Calculation of apparent consumption of household dishwashers between 2007 and
2013; own calculations based on (Eurostat 2015b)
Declarant 2007 2008 2009 2010 2011 2012 2013
Austria 207 183 205 395 206 157 226 655 239990 248 227 239 583
Belgium 220673 215 340 233 262 238 972 259 514 244 380 223936
Bulgaria 47 824 50 759 32178 34 785 25741 30 288 33746
Croatia 73 029 69 564 50419 51 281 59 285 52 464 50 506
Cyprus 15 606 15940 14 201 12121 13 986 5893
Czech Rep.
Denmark 211 065 190 044 179 117 164 968 158 614 138 243 145 243
Estonia 13 960 13 233 9 259 10 311 11 563 11 826 12 719
Finland 144 405 155 859 127 583 149 965 156 703 151 564 149 602
France
Germany 1845649 | 1879723 | 1931000 | 2269948
Greece 187 079
Hungary 112 990 97 939 103 805 132 967 90 178 52 749 49 227
Ireland 159 365 125 439 93 106 96 472 89 888 101 806 89 007
Italy 1121813 1211839 1074 685 1166 259 1098 242 936 973 874 931
Latvia 14 607 11 813 5728 5182 5620 7 283 9278
Lithuania 20 469 22573 9326 11 080 7 963 9 559 7190
Luxemburg 12 395 12 410 13131 13376 12 261 13182 12 798
Malta 2783
Netherlands 380 961 367 615 433 505 349 291 -326 560 | -2 102 256 | -2 488 423
Poland 494 670 1 150 306 602 686 493 123 487 992 463 060 544 596
Portugal 181 352 195 583 159 536 172 349 138 330 104 295 112 761
Romania 17 994 32774 18 178 28 601 28 826 37 682 30 950
Slovakia 33717 52 555 825 64 864 34 316 27 324 28 293
Slovenia 28 401 32993 26 860 28 398 30 354 26 888
Spain :
Sweden : 198 663
UK : : : : : 1034 736 1 155 658
EU27 9808 822 8 636 203 8974 491 9730913 9 454 067 8932 870 8 974 896
totals
EU28 9890 377 8 711 658 9027 803 9782 384 9510501 8 987 157 9 025 602
totals
°5» h \Vin _\Yol ijo _"mdg\]lg  \ advaillkalgeo _\ 0o\ #hjnogt
2.1.4. EU sales and Intra/Extra -EU28 trade of household dishwashers

The following table shows the Intraand ExtraEU trade of EU Member States in 2014 according=imo-

stat (2015c).

The trade data suggest that for nearly all Membetages, the Intra EU trade is greater than the ExtiaU
trade. Germany and France have the largest number of impfndsn other EU Member States (IntaU
imports), followed by Italy UK and Sweden. The Netherlané®land and Germanyn the other hand
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have the largest number of exports to other EU Member Stafegra-EU exports)Trade with countries
outside Europe is mainly done by Germampoland and Italy (Extr&U exports); the largest number of
imports of household dishwashers from ExtElJ countris is reported for FrangdJK and Spain.

Table 2.5: Intra - and Extra-EU28 trade of Member States with household dishwashers in 2014;
(Eurostat 2015c)

Partner EU28 EXTRA (units) EU28 INTRA (units)
Reporter Imports Exports Imports Exports
Austria 17 638 6 535 252 351 8 457
Belgium 145 673 405 255631 157 812
Bulgaria 15904 1026 25 305 1694
Croatia 19174 1130 31104 1290
Cyprus 777 4 6 245
Czech Republic 44 952 1574 116 331 189 101
Denmark 16 849 14 733 189 339 32 553
Estonia 1906 1267 14 999 1833
Finland 16 196 16 134 931 1174
France 721121 22 488 1129581 25 345
Germany 283 400 810 659 1595572 1596 970
Greece 24 447 282 59 041 3781
Hungary 33 867 1454 56 648 21772
Ireland 28 322 1632 84 856 6 507
Italy 196 730 334 530 636 691 474 183
Latvia 12 274 95 061 2 402
Lithuania 2 057 19 825 21 305 1926
Luxembourg 2 16 186 2410
Malta 644 1936
Netherlands 219 024 1521 399 036 4188 650
Poland 136 576 552 141 250 961 3183 836
Portugal 46 466 2 865 91 632 2831
Romania 17 608 288 30973 1556
Slovakia 19 744 15 38974 41 494
Slovenia 50 066 75 250 43 975 103 135
Spain 361 294 113 256 157 191 305174
Sweden 95 702 163 868 583 100 183 592
UK 676 815 2752 597 402 51999

ComparingTable25 with Table2.3 shows that due to the different nature of the 2 databases and to
some limitations exighg in such statistics (e.g. precisi@ompleteness)the presented data may contain
some inherent inconsistencies. Neverthelgsss is only one of the sources considered for describing the
market and further input from stakeholders is welcome.
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2.2. Market, stock data and trends

2.2.1. Ecodesign Impact Accounting

The European Commission has identified a need to systematically monitor and report on the impact of
ecodesignenergy label Energy Star and Tyre Labelling measurexluding potentially new forthcoming
actions with a view to improve its understanding of the impacts over time as well as its forecasting and
reporting capacity. With contract No. ENER/C3/2020/FV575012/12/S12.657835 DG Energy has
contracted Van Holsteijn en Kemna B.V. (VHK) to undettakexercise(VHK 2014 / status 2013)

The accounting method developed in this studgdéesignimpact Accounting Part 1, status Nov. 2013)
provides a practical tool to achieve those goals. The accounting covers projections for the period 2010
2050, with inputs going as far back as 1990 and earlier. Studies of 33 product groups (including Lot 14
on washing machine and dishwashers) with over 180 base case products were harmonised andccompl
mented to fit the methodology. For the period up to 202030, inputs were derived from the available
studies. The period beyond 202830 is an extrapolation of the existing trend without any new
measuresi.e. it is not in the scope of the Impact Accounting study to develop new policies.

Projections use two sée\ md j n5 -asp¥pp mda #rrmvBRch représents whmatdwas perceived
to be the baseline without measures at the moment of the decision makargd an ECO scenario that is
derived from the policy scenario in the studies which come closeshtomeasure taken. The BAU scena

io is not a 'freeze' scenario; it is derived from extrapolating historical trends at the time of the preparatory
study analysisincluding possible ongoing trends in energy efficiency improvement and emissioreabat
ment. The ECO scenario is the scenario with the impact of knovandesignenergy label Energy Star
Tyre Label anfbr voluntary agreements. Up to 202Q030 it is derived from Impact Assessment (IA) and
preparatory study scenarios for the selected/ proposed measut.onger term scenarios are extrapol
tions of the trends but do NOT assume that new measures will be introduced. All prigéss and euro
amounts are in 2010 euras.e. inflation corrected (at 2%) to 2010.

Regarding dishwashers this study reportscalb a continuous increase of sales of dishwashers in the
European market wittmore thandoubling the number of installed appliances from 2015 to 205Bigure

2.1) reaching almost 100% penetration in European households. For calculating the expected change in
energy consumption and related greenhouse gas emissions the study makes some essential assumptions
(Table2.6). While the size of the dishwasher is seen as rather constant (in terms of rated capacity and
used capacity measured as ps per cyckhe average temperature used for the cleaning cycleagsumed

to drop by more than 6 Kelvin between 2015 and 2050.

Using the stock model as developed by VHK with the assumption of constant 15 years life time the energy
used for a dishwasher on stock in all years can be calculatédjfre2.2). This calculation prognoses a
significant difference of the total amount of energy used per yefar a dishwasherbetween the BAU
(220 kwWh) and the ECO (140 kWégenarioin 2050. This is mainly caused by the improvement of ltis
washers efficiencies up to year 2025 following the implementation of Regulation (EC) No 1059/2010.
Following these calculations for the ECO scenario a total energy consumption for autodistiwashing

in the EU is estimated to be @0 TWhelectricityin 2050 causing 8MtCQ eq./a greenhouse gas esii
sions Figure2.3, Figure2.4). Notably this is twice as high as it is calcaled for washing machines use.
Not included in these calculations are the savings achieved in terms of energter and greenhouse gas
emissions avoided by substituting manual dishwashing by automatic dishwashing. As it has been shown
ISIS(2007e), automatic dishwashing is using considerably less amounepérgy/electricityand water and
thus the total amount of greenhouse gases emitted a least patly balanced by the reduced amount
needed for manual dishwashing.
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Dishwasher stocks and sales
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Figure 2.1: Sales and stock of dishwashers in the European market from 1990 to 2050 (data
from VHK (2014 / status 2013)
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Figure 2.2: Average energy consumption of a dishwashers installed in the European market

from 1990 to 2050 (data from VHK (2014 / status 2013) )
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Total electricity consumption dishwashers
+ Electricity BAU = Electricity ECO
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Total electricity consumption of installed dishwashers in the European market from
1990 to 2050 (data from VHK (2014 / status 2013) )
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Total greenhouse gas emissions originating from the electricity use of dishwashers
installed in the European market from 1990 to 2050 (data from  VHK (2014 / status
2013))
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Table 2.6 Summary of data regarding dishwashers from ECODESIGN IMPACT ACCOUNTINGVHK 2014 / status 2013)
Data Dishwash it year
ataishwasher unt 1990 2010 2015 2020 2025 2030 2035 2040 2045 2050
Stock in units of million 36,633 82,799 98,341 115,034 131,797 148,553 165,309 182,047 198,79( 215,531
Sales in units of million 3,200 6,999 8,114 9,233 10,351 11,467 12,583 13,699 14,815 15,931
Real average programme temperatjit€ 61.9 57.4 56.6 55.4 54.4 53.4 53 52 51 50
Rated capacity in place setting ps/cycl 11.9 12.6 12.7 12.8 12.9 12.8 13 13 13 13
Real load in place settings ps/cycl 6.7 8.8 9.1 9.3 9.3 9.3 9 9 9 9
Cycleslyear per unit (estimated) [cyc/a 210 210 210 210 210 210 210 210 210 214
SAEc (EEI=100) kWh/a 438 455 457 458 458 458 458 458 458 458
Place settings washed per year bn 52| 154 188 224 257 290 322, 355 388 420
Sales energy/cycle BAU kWh/cycle 1.48 1.28 1.25 1.2 1.18 1.14 1.1 1.07 1.03 1
Sales energy/year BAU kWh/a 310 269 262 254 247 239 232 225 217 214
Sales energy/cycle ECO kWh/cycle 1.48 0.94 0.87 0.83 0.79 0.76 0.72 0.69 0.65 0.67
Sales energy/year ECO kWh/a 310 198 183 174 167 159 152 145 137 130
Stock energy/cycle BAU kWh/cycle 1.63 1.33 1.29 1.26 1.22 1.19 1.15 1.12 1.08 1.0
Stock energy/year BAU kwWh/a 343 278 271 264 254 249 242 234 2217 220
Stock energy/cycle ECO kWh/cycle 1.63 1.06 0.96 0.9 0.85 0.81 1.0 0.74 0.7 0.67
Stock energy/year ECO kWh/a 343 223 202 189 178 169 162 154 147 140
Electricity BAU TWh elec 13| 23 27| 30 34 37| 40 43 45 47
Electricity ECO TWh elec 13 18 20| 22| 23 25 27 28] 29 30
Emissions GHG BAU MtCO2 eq./a 6 9 11 12 12 13 13 13 13 12
Emissions GHG ECO MtCO2 eq./a 6 8 8 8 8 9 9 8 8 8
Unit price BAU € O0HAMNO 541 541 541 541 541 541 541 541 541 541
Unit price ECO € OHNAMNU 541 718 719 704 686 667 649 631 614 596
Revenue Wholesale BAU Ye OHAmMA|O 52| 114 132 150 168 186 204 222, 240 259
Revenue Wholesale ECO Ye OHAMN|O 52, 151 175 195 213 230 245 260 273 284
Revenue Industry BAU Ye 6HAnmnlo 698 1528 1771 2015 2259 2502 2748 2989 3233 3476
Revenue Industry ECO Ye OHAMAO 698 2029 2353 2621 2862 3087 3296 3489 3669 3832
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2.2.2. Market and sales data

2.2.2.1. Dishwasher penetration rates

Dishwashers have lower penetration rates than washing machines or refrigerators. In, 2@pp2oximately
40% of households in E27 owned a dishwashe(JRAPTS 2014) However penetration rates vary
widely between the Member States. Acdimg to JRAPTS(2014), countries with the highest rate of
dishwasher ownership i2013 include Austria 8%, Sweden 786, Germany 695, Ireland 626 and Dan-

mark 67%. Countries with the lowest rate of dishwasher ownership include Lat$g Hithuania 9,

Bulgaria 66, Romania 86 and Slovakia 1%6. Although the ownership rate of dishwashersries by
country, across Europe the overall trend is a rise in ownership over the past five years.

2.2.2.2. Sales and stock data of dishwashers

According toCLASR2013) and VHK(2014 / status 2013) sales and stock data of dishwashers contin
ously increaseTable2.7).

Table 2.7: Sales and installed stock of dishwashers in the EU 27 countries (CLASP 2013)and
VHK (2014 / status 2013)
2007 2008 2009 2010 2011
Sales (million units) (CLASP) 6.4 6.7 7.0 7.4 7.8
Stock (million units) (CLASP) 74.0 76.0 78.0 82.2 84.0
Sales (million units) (VHK) : : : 6.9
Stock (million units (VHK) : : : 82.8

Table 2.8 shows the sales andenetrationdiffusion of dishwasherspopulation angas a standardized
comparative figure the inhabitants per sold appliance of various European countrie0a4 (Scharf
2015).

Penetration rates in Spain and Portugal are low; the level of inhabitants per sale is hidtich means that

few dishwashers weresold in 2014. This is a result of the economic crisis still inhibiting private lesus

holds to make big purchases. WK and ltaly the diffusion rate are also loybut the level of inhabitants

Kk ™ m n\'g n dn ji hd_ g g% aa) be budofar FranceDenmark\GerahgnySwim\ o ~ n
u mg\i _ Vi _oc” I oc mg\i _n) Ocjn" ~jpiomd™ n \gnj
m\ i f Hvierbwithodt the recent statistical datave can affirm with certainty that the situation is not
different in Norway Sweden and Finlarjd&charf 2015)

Table 2.8: Sales and diffusion of dishwashers in v arious European countries in 2014 (Scharf
2015) , database: National statistical bodies , trade associations , sector press

Nation Sales (1000 units) Diffusion (%) Populatia (million Inhabitants per sold unit
Italy 900 45 60.0 67

France 1450 60 65.8 45

Germany 2250 68 81.8 36

Great Britain 1020 42 64.1 63

Spain 576 47 47.1 82
Switzerland 215 68 8.2 38

Portugal 105 40 10.4 99
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Nation Sales (1000 units) Diffusion (%) Populatia (million Inhabitants per sold unit
Denmark 165 69 5.6 34
Netherlands 410 69 16.6 40

Dishwasher markets in central and north Europe are nearly saturated. Mediterranean markets, (&bain
and Portugal) are expected to show higher growth rates in futfwren the economic situation isn-

proved for prif \ o0 °

Cjpn cjg_n)
Lithuanig Poland Czech RepubliSlovakia Slovenia RomaniaBulgarig >t k mpn  \ i _

oc’ iS,r- »@p n@hkgahjiidia  h] S om
H\ go\ $

penetration so far only reached approximately 10% 9 ¢CLASP 2013)

Di @\ no  mi

@p mj k°

° V{ X ,merogative df few wealthy peopl andrits posseg p s p mt

sion becomes atatus symbob>(Scharf 2015)

There is a fast growth in dishwasher penetration in the NWBSmarket® VI X m™ \ ~cdi-&Y

average household ownership level of just abovel6d i

- (CLASP 2013)

Table2.9 shows the estimates of future sales and total installed stock data of dishwasheyg CLASP

2013) and VHK(2014 / status 2013)

Table 2.9: Projected Dishwasher sales and installed stock in EU -27 countries (CLASP 2013
VHK 2014 / status 2013)

2015 2020 2025 2030

Sales (million units) (CLASP) 8.8 9.8 10.9 11.9

Stock (million units) (CLASP) 99.1 118.2 137.0 153.4

Sales (million units) (VHK) 8.1 9.2 10.4 115

Stock (million units) (VHK) 98.3 115.0 131.8 148.6

On the contraryJRAPTS2014) assume that the increase dfingle-person households in many EU ¢ou

tries will also have an impact on dishwasher sales. In the, (K example only 22% of single-person
households own a dishwasher. Currentliye number of single adult households across Europe ranges
from 16% of howseholds in Cyprus to 46% of households in Denmark. If these numbers were to increase
further, it can be reasonably assumed that dishwasher ownership would stagnate.

2.2.2.3. Development of energy efficiency classes of total dishwasher sales

In compliance with the elvelopment ofavailable dishwasher models of a certain energy efficiency class
(cf. Figure2.16 in section2.2.3.9, the sales dataof dishwashers belonging to a certain energy efficiency
class has changed-igure2.5 shows the relative distribution of sales of dishwashers of a certain energy
efficiency class from 2004 to 2012 in 14 European countries (BE DE DK ES Fl, FR GB GRIE IT, NL,

PT, SE).

The share of sold dishwashers with an energificiency class A steadily increased up to @8in 2010.
Since new energy efficiency classes were implemented in December ,28&1share of sold dishwashers
with energy efficiency class’AA™ and A** increasedby about 25% (2011: 28%2012: 52.9%).
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Figure 2.5: Relative distribution of energy efficiency classes on total dishwasher sales from
2004 - 2012 in 14 European countries (AT ,BE, DE,DK,ESFI,FR GB,GR IE, IT, NL,
PT, SE), (data from GfK, personal communication)
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Figure 2.6 visualizes the share of A++ and A++appliances (accumulated for washing machinelsh-
washers fridges and freezerspn sold unitsfrom January to February 2014n 28 European countries. The
highest share of energy efficient appliances was sold in Germ@uslgium anl Austrig with a share of >
50%, followed by Denmarkthe Netherlands Sweden Cz2ch Republic and Sloviak(between 50% and
40%). Low shares (30%) can be seen in FranceK Ireland and Eastern European countries like Hung
ry, RomaniaCroatig Serbia and Ukraine.
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Figure 2.6: Share of A++ and A+++applian ces (accumulated for w ashing machines, dishwas h-
ers, fridges, freezers) on the total amount of sold units in January -February 2014 in
28 European countries (Stockle 2014)

Replacing old dishwashers by new ones is a further way to decrease the energy consumptiorhby dis
washers. Average life time expectancy of dishwasheas beassumed to bel2.5 years As the average
energy efficiency has been much lower 12.5 yeaigoa(cf. Figure2.16) it is highly likely that many older
and inefficient dishwashers will be replaced by new high efficient appliances in the nexsyear

2.2.2.4. Market structure of the European white goods industry

The European white goods industry in 2012 was dominated by seven major plagershown inTable
2.10.,BSH is ranked European number dnderms of turnoverand global number 3. Electrolux is ranked
number 2 both at European and globaharket level Indesit is European number 3. Whirlp@European
number 4 followed by SamsungLG and Miele. Globallyhirlpoolwas number 1 player in 2012. Other
important players are HaieAmica and Fago(Capgemini Consulting 2012)

In 2004, Whirlpooltook over Indesit which gives it an equal size as Electrolux in gei(divesey 2014)

Table 2.10: Major players in European white goods industry  (Capgemini Consulting 2012 )

Company Main brand¢non exhaustive) Total turnovérin | European | Total turnover* | Global
EU(2010,\ f h ( ranking (2010\ f h (¢ ranking

BSH Bosch SiemensGaggenayNeff 6.7 1 8.4 3

Electrolux* | ElectroluxAEGZanussi 4.8 2 11.5 2

Indesit Hotpoint Indesit Scholtés 2.7 3 2.9

Whirlpool** | Whirlpoo] Bauknechtlgnis AV Al 4 13.0 1

KitchenAid
Samsung** | Samsung 1.7%%* 7.5
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Company Main brandgnon exhaustive) Total turnovérin | European | Total turnover* | Global
EU(2010,\ f h ( ranking (2010\ f h (¢ ranking

LG** LG 1.2%x* 6.1

Miele Miele - 2.8

* Not all turnover is white goods relateMost figures concern theverall home appliance turnovgncl. small home appliances.

%% >j i q,basedon Juoej201@currency rates.

*** High level estimategbased on published European Turnover share for all product groups.

*xx EMEA figuressuming that turnover itMiddle East and Africa is small compared to Europe

Leading manufacturers operate numerous production locations in different European coymiasly in
Italy, Poland Germany Spain Hungary and Turkey. Each production location is specialized in it
group and supplieshe whole of Europe.

Retail channels for white goods are diverse: there is a large number of smaller retailers specialized in
white goods and household appliancdarge grocery chainskitchen manufacturers and resellersail-

order companies and online shog€apgemini Consulting 2012pata of the importance of ecommerce

when purchasing dishwashers have not been found. Genetallye-commerce of white goods (category
°@g “"omgkkddgah\ Nt n»$ dn npkkjn' _ o) _daaasshowndr * gt
the example of Germany andKin 2012 (Figure2.7). As inUK42.3% of Electronics and Appliances were
bought onlinein Germany only 25% were sold by this purchase channel.

UK retail e-commerce sales share, by industry,
2013 [% of total retail sales]

Music & Video

German retail e-commerce sales share, by

industry, 2012 [% of total retail sales]

Music & Video

Books Books

Electronics & Appliances
Clothing & Footwear
DIY & Gardening

Fumiture & Floor Coverings

Electronics & Appliances
Clothing & Footwear
Homewares

Furniture & Floor Coverings

Health & Beauty DIY & Gardening
| Food & Grocery

Health & Beauty

Figure 2.7: E-commerce with household Electronics and Appliances in 2012  (Bachl & Koll 2013)

2.2.3. Models offered on the market

The following analysis is based on the CECED database of all dishwasher models available on the Europ
an marketfrom 1998 to 2014.

2.2.3.1. Total number of dishwasher models available on the market

Apart from sharp declines in 2006 and 2011he general market trend shows an increase in the number
of available dishwasher modeld-{gure 2.8). This trend can be ascribed to the continuously increasing
market hapter2.2.2) with its need to offer a larger variety of models due to different consumer needs
and preferences and the invention and implementation of new product featufé& number of models
does not necessarily correlate with the number of sold appliances dertain year.
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Figure 2.8: Development of number of dishwasher models available on the European market

from 1998 to 2014 (data from CECEDpersonal communication)

2.2.3.2. Capacities of dishwasher models available on the market

The capacity of a dishwasher declared by the manufacturdny the amount ofps that can be loaded into
the baskets also called rated capacityn generalthe market ismainly divided in two relevant dishwasher
segments:

1 Full size modelgwidth: 8 cm, capacity: 1215 ps) and
9 Slim line models (width: 45 cntapacity: 810 ps).
Further, there are few models with less than Bs on the market the so-called countertop mode|s

The overall development of dishwasher capacities on the European mabettveen 1998 and 2013is
shown inTable2.11 and Figure2.10.

The vast majority of dishwasher models on the European market are full size dishwashers (width: 60 cm).
Today the capacity of full size dishwashers ranges from 12 to 15 ps. The prevailing treimows an
increase in the market shares of dishwashers with a capacity > 12 ps. Since the beginning of this
database in 1998until 2013, 12 ps modelshave been dominatinghe dishwasher marketdoweveysince

2005, their market share has continuously beattecreasing (2005: 81%; 2013: 40.26 and 2014:
25.4%) in favour of dishwashers with a capacity of 13 (2005: (%; 2013: 31.86 and 2014: 31.2% and

14 ps (2005: 0.8%; 2013: 10.9% and 2014: 23.3%. Furtherfirst full size models with a capacity of 1%s
entered the market in 2004 (1.80); their market share growed to 3% in 2013 and 5.62% in 2014 The

rated capacity of dishwashers increased by 3.2% from 2013 to 2014 resulting in an average capacity of
12.6 ps.

Since 2001 the share of slim line models is oa constant level of(15 + 3)%. but the rated capacity of
slim line models increases. By 2006lim line models with a capacity of §s held the majority in this
market segment. Since 20Qthe majority of slim line models have a capaicity of®. Also in2001, slim
line models with a capacity of 1(s entered the market but did not push through (4.1% in 2013). In
2013, still the 9 ps slim line models dominated this market segment with $d 7.1% in 2014of all
dishwasher models. Since 200finally, the shares of slim line models of a certain capacity on the total
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market are on a steady leve{d+£2)% for 10 ps-models (8+3)% for 9 ps-models and(0.5+0.2% for 8 ps-
models.

Dishwashers with a capacity < 8s (so called countertop modeldj)ave a small but stady market share
of 0.5% to 1.9%. Whereas for many years 4 and ps were commonin 2002 models with 6 |3 entered
the market. In 20104 ps models and in 20115 ps models disappeared from the market.

Table 2.11: Development of dishwasher capacities on the European market from 1998 to 2014,
relative shares (%) in ps = place setting s (data from CECEDpersonal communica -
tion)

Year with number (n) of available dishwasher models on the Eurpzeket

= [ce) (2] o - N ™ < [To] (=] N~ [co) (2] o — N [92] <
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c — — N N N N N N N N N N N N N N N
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visualised inFigure2.9.
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Figure 2.9: Shift of market shares of dishwasher capacities (in ps=place settings , n = number of

dishwashing models available on the Europe an market in a certain year) (data from
CECEDpersonal communication)

2.2.3.3. Energy and water consumption of dishwasher models available on the market

Figure2.10 (energy) andrigure2.11 (water) visualize the average consumption values per cyclperps

of a dishwasher model in a certain year. Average values are calculated from the consumption values of
the Eco programme(or programme declared for energy label purposes before Regulation (EC) No
1016/2010), from all models of a respective year. Ciimuous technical advances and changes iropr
gramme courses lead to decreasing energy and water consumptions per cycle. In combinatiom-with i
creasing dishwasher capacitighis leads to decreased consumptions values per ps. That means: although
the amourt of table- and dishware that can be cleaned per cycle increagke consumption of energy

and water per cycle decreases. Both developments often go hand in hand: technical advances{e.g. i
provements in filter designpump motor efficiencymoving the hater from the tub to the water sump)

offer more space for additional dishwasher lodeta-4e 2014).

Important technical developments to reduce energy consumption of a dishwasher during the observation
period were temperaturdime trade-off, sophisticated electronic process controls and electronic water
and temperature ontrols.

ADsprfcp gknpmtckclrqg ugr f rWitlthgegredtestpgential mn r g
to further reduce the energy consumption are temperattirae trade-off, sensors and ino-

vative drying systems (e.ghe adsorption drying systems #t were only recently introduced

rm r fc (ELABH2013) , K

For a detailed analysis of technicahprovementoptions please refer to sectiod.2.4.

From 2004 to 201Q the energy consumption per cycle ams (Figure2.10) showed asignificant de-
crease the amount of realised energy savings per year decreased:

1 2002 to 2003: - 0.045 kWh per cycle and0.004 kWh peips

120



Ecodesignand Energy Label revishin: Household Dishwashers

1 2003 to 2004: - 0.024 kWh per cycle and0.002 kWh peips
1 2004 to 2005: - 0.017 kWh per cycle and0.002 kWh peips
I 2005 to 2006: - 0.011 kWh per cycle and0.001 kWh pelps

Since 2004 the vast majority of dishwasher models met the demands of energy efficiency classA a
cording to the former Directive 97/17/EGn energy label There was neither pressure nor inceetifor
manufacturers to further reduce the energy consumption values of tHeioprogramme. In 2010the
EcodesigrRegulation(EC) NdL016/2010 for dishwashers implemented a revised energy efficiency index
introducing the new energy efficiency classés-++ A++ A+ A and B. It also defines specific regexr
ments of future dishwasher models that come into force on specific dates:

1 December 2011: all dishwashers with a capacityof>gé\ i _ \ rd_oc ja h [0 7
the requirements of energy&@ad~d "~ i "t “g\nn <) Ji gt _psamctar \ nc
width of < 45 cm may belong to energy efficiency class B.

T 2> ~"h]" -+, .5 \gg _dncr pseswethas dishdasteers with @ag k \ ~ d o
pacity of 10 ps\ i\ r d_ moeed tafulfirequiements of energy efficiency class A+.

@ “mbt ~aad”r"d it g\nn < dn jigt \ggjr _ ajm
y 4 kn)

1 December 2016: all dishwasher models need to fulfil the requirements of energy effigietass
A+

As a resulting effectrealised energy savings per cycle apdper year again increased:
1 2011 to 2012; - 0.020 kWh per cycle and0.003 kWh peips
1 2012 to 2013:- 0.020 kWh per cycle and0.002 kWh pelps
1 2013 to 2014:- 0.017 kWh per cyle and- 0.005 kwh per ps
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Figure 2.10: Development of average energy consumption per cycle or per ps. Note that before
2011 the data were declared as per cycle (data from CECED, personal communic a-
tion)
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Waer consumptions per cycle anglace settinghave been reducedgure2.11) by 46% from 1998 to
2014, while energy consumption per cycle and place setting has been reduce8é4by over the same
time period (Figure 2.10). Besides technical advancesegction4.2.4), savings in water consumption are
realised by variations in programme coursesg. omitting the preinse phase or reusing final rinse water

for the prerinse of the following dishwashing cycle.

According toiea-4e (2014), the correlation between water and energy consumption suggests toempl

mentA Y R [

energy use. HoweveV R[ _ g k_Il sd_arspcpq

k g | g kssfde water corisumptiprband achieve a double benefit of reduced water and

amsjb dmp cv_knjec

r g k c igis imgdftant that any water regulations are introduced in conjunctigth energy regulations »
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Figure 2.11: Development of average water consumption per cycle or per ps (data from CECED

personal communication)

Development of energy and water consumption per cycle

Figure2.12 (energy) andrigure2.13 (water) visualizes the development of average consumptionues

for energy and water per cycle in 9 and 12 sodels from 1998 t02014. Average values are calculated
out of the consumption values of the Eco programme of all dishwasher models with a capacity of 9
respectively 12 ps on the European market in the egponding year. Per cycldim line dishwashers with

a capacity of 9 ps use less water and energy than full size 12rpedels.
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Figure 2.12: Development of average energy consumptions per cycle for 9 and 12 ps-models on
the European market (data from CECEDpersonal communication)
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Figure 2.13: Development of average water consumptions per cycle for 9 and 12 ps -models on

the European market (data from CECEDpersonal communication)

Development of energy and water consumptioplpee setting

With regard to the estimated increase in the number of European single households and the increasing

costs for resources like water and energy one may suggest prongotire distribution ofslim line dish-

washer models. But full size models show their superior efficiency when consumption values are related

to the overallcapacity Figure2.14 and Figure2.15 show that perps, dishwashers with a capacity of 12
psuse less water and energy than@-models.
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Figure 2.14: Development of average energy consumptions per ps for 9 and 12 ps -models on the
European market (data from CECEDpersonal communication )
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Figure 2.15: Development of aver age water consumptions per ps for 9 and 12 ps -models on the

European market (data from CECEDpersonal communication)

Table2.11 provides a breakdown of the energy and water consumptior2014 models available on the
market with regard to different capacitiesA similar table with the data from2013 is included in the

annex.It shows that the energy and water consumption galace setting of larger appliances is generally
lower compared to small sized dishwashers.
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Table 2.12: Energy and water consumption of different dishwasher capacities in 2014 (data
from CECED2014)
Number | Annual Energy Energy ao- Annual wate | Water ca- Water ca-
of ps energy consumption | sumption per consumption | sumption per | sumption per
consumption | per cycle standard ps (Lyear) cycle Ucycle) | standard ps
(kWhlyear) (kWh/cycle) (kWh/cycle/ps) (Lcycle/ps)
4 n.a. n.a. n.a. n.a. n.a. n.a.
5 n.a. n.a. n.a. n.a. n.a. n.a.
6 191.78 0.68 0.11 2213 7.90 1.32
7 n.a. n.a. n.a. n.a. n.a. n.a.
8 n.a. n.a. n.a. n.a. n.a. n.a.
9 225.87 0.81 0.09 2704 9.66 1.07
10 245.35 0.88 0.09 2885 10.30 1.03
11 n.a. n.a. n.a. n.a. n.a. n.a.
12 280.28 1.00 0.08 3221 11.51 0.96
13 267.90 0.96 0.07 2733 9.76 0.75
14 259.08 0.93 0.07 2825 10.09 0.72
15 272.76 0.97 0.06 3038 10.85 0.72

For the year2014, the average values othe most popular fulsize dishwasher with 13s are shown in
Table2.13.

Table 2.13: Average values of CECED2014) for dishwashers with 13 ps
2014
average valid data

Annual energy consumption in (kWh/year) 26790 1821
Annual water consumption (in L) 2733 1821
Noise (in dB(A)) 45.19 1821
Width (in cm) 61.9 1821
Weight (in kg) 44.0 1703
Energy consumption per cycle (in kWh)* 0.96 1821
Energy consumption per standard place setting (in kwWh) 0074 1821
Water consumption per cycle (in L)* 9.76 1821
Water consumption per place setting (in L) 0.750 1821

*calculated from annuatonsumption values by dividing annual value by 280 cycles.

For dishwashers with 10 place settings the performance and consumption values angrshable2.14.

The awrage energy consumption per cycle is reported to be 0.874 kWh and water consumption at 10.28
L. The partly higher values than those as for 13 ps machines may be attributed to the lower market
segment of these machines which can be seen from the lower namif models available in the market
(362 versus 1821). It is expected that manufacturers do not put equal amounts of effort in these m
chines to make them more efficient.
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Table 2.14: Average values of CECED dtabases 2014 for dishwashers with 10 ps
2014
average valid data

Annual energy consumption in (kWh/year) 24535 362
Annual water consumption (in) 2885 362
Noise (in dB(A)) 47.80 362
Width (in cm) 45.7 362
Weight (in kg) 36.8 358
Energyconsumption per cycle (in kWh)* 0.88 362
Energy consumption per standard place setting (in kwWh) 0.0874 362
Water consumption per cycle (in )* 10.28 362
Water consumption per place setting (in) 1.028 362

*calculated from annual consumption values bividing annual value by 280 cycles.

2.2.3.4. Development of energy efficiency classes of dishwasher models available on the
market

Since the EcodesigRegulation (EC) No 1016/201¢ame into forcethe relative contribution of dishwds

er modelsto certain energy #iciency clasgs changed Figure2.16) from 2010 to 2011. Manufacturers
hurried ahead:Althoughthe Regulationrequires all dishwasher models to fillfrequirements of energy
efficiency class Aonly from December 2016 onalreadyin 2011 nearly all dishwashers on the European
market have beenat least classified as energy efficiency class A (except 4 models out 668, see
Figure2.18). As expectedhe share of dishwasher models with higher energy efficiency classes,(A™
and A) increased fron61% in 2010to 82% in 2013 and 94% in 2014
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Figure 2.16: Development of the distribution of dishwasher models of a certain energy efficiency

class on the European market (personal communication)

Differentiating the energy efficiency classes according to the capes of the models, the following
spread can be observed for 201Figure2.17): Dishwashers with a capacity of ps (countertop models)
only were energy efficiency class A and Aslim-line models with9 to 10 ps already were 16% class A++
and 1% A+++; for fullsize models with 12ps or more 41% achieved A++ and8% A+++ Data for the
year 2014 showed that the percentage of dishwasher that achigéve+++ was 16%, A++ was 37%, A+
was 41% and finally A was only 5.75.

After 2013 a market shifthas been observeas Tier 2 of theEcodesigrRegulation (EC) No 1016/2010
\'kkgd _ di ?" " ~"h] m -+,. \ggjrdib 7g\ anymereData gt
for the market breakdown regarding the energy efficiency classes is includétgure2.17. From Decen-

ber 2016, class A will be banned for all mode(Jier 3).

127

a|



Ecodesignand Energy Label revisionHousehold Dishwashers

Dishwasher energy efficiency classes per place settings (2014)
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Figure 2.17: Distribution of different dishwasher capacities to certain energy efficiency classes
on the European market ( 2014) (data from CECEDpersonal communication)

In2014, 5 832 dishwashe models were offered on the European market.

Figure2.18 illustrates the distribution of dishwasher models in terms of th&H. The majority of models
have an EElthat complies with the lower limitation of the corresponding energy efficiency class, E.g.
033 dishwasher models had aBElof just below63, which is the lower limit of energy efficiency classrA
#01 y @@ddsame effect$an be observed fordtother energy efficiency classes.

Since manufacturers seem to adjust the energy performance of Bwlabel programme to the minimum
requirements of a desired energy efficiency classere seems to befurther potential to decrease the
energy consumptio of automatic dishwashers.

Data from 2013 are included in the AnnéX1.4 althoughthe observed tendency is exactly the same.
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Figure 2.18: Distribution of dishwasher models of a certain energy efficiency index on the Eur  o-

pean market in 2014 (data from CECEDpersonal communication)

2.2.3.5. Development of the cleaning and drying performance of dishwasher models avail  a-
ble on the market

Savings in energy and water consumption have been realised without negative implications on time clea
ing and drying performance of dishwashers. They even could be increaseshown inFigure2.19 (clean-
ing performance) andrigure2.20 (drying performance).

Since 1999 the share of dishwasher models reachigtpaning performancelass A steadily increased to
99% in 2010. According to the requirements &odesignRegulationEC) N01016/2010, all dishwasher
models on the European market have to meet cleaning performasiass A from December 201Asthis
was realised already in 2011and as the cleaning performance class is no longer declared on the new
energy labelfor dishwashersdatabaseentriesend with 2010.

Also the share of dishwasher models withdxying perfamanceclass A continually increased. In 2013
98.5% of the dishwasher models on the European market fulfilled the expected requiremants this
number increased to 99.6% in 2014ince 2007no dishwasher models ith a drying performance class
< C were @fered. In 2013 only 0.1% (which equals an amount of seven dishwasher modeds)l met
drying performance class,@nd only a few percent class.HBecodesignRegulation (EC) No 1016/2010
requires that from December 2013 qmll dishwasher models have to ne¢ a drying performance class of
A (the 0.4% dishwasher that did not reach the drying performance class A in 2014 distevashers with
6ps).
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mance class (data from CECEDpersonal communication) . Note that cleaning per-
formance is obligatory class A since December 2011.
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Figure 2.20: Development of the distribut ion of dishwasher models of a certain drying perfo r-
mance class. (data from CECEDpersonal communication) Note that drying perfo r-
mance is obligatory class A for ps > 8 and class B for ps < 8since December 2013.

According to (Benchmarking study 2014nhprovements in cleaning performances at lower consumption
values are based on technical advangesuch asAY R kmpc <cddcargtc kcaf _|
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pump/motor efficiencyspraying technology and electronic controle)mpc _ I b mp ~crrcp
Since 201Q they are primarily based on changes the programme course of the Ecdccording to the
contexts of the Sinner circlec{. sectiond4.2.2), the same ckaning performance can be obtained with
reduced water temperatures (which relates to lower energy consumptions) if the duration of the cleaning
phase is prolonged. With longer programme duratidghe dirt is able to soak for a longer timehe exm-

sure time of the automatic dishwashing detergent is extended and the exposure time of the mechanical
forces of the water jets is prolonged (see chap@2.4).

Technical improvements (increased ventilatigorptive drying nethods auto open function etg, as well

as reduced water temperatures in the hot rinse with a contemporary prolongation of the drying phase of a
dishwasher programme reduced the enerdgmand of the drying process at improved drying peffo
mances.For further details on the technical improvement options of household dishwaslpézase refer

to section4.2.4

2.2.4. Markett rends with regard to product design and features of dishwashers

2.2.4.1.  Trends to increasing programme duration of household dishwashers

Besides technical improvement options (cf. sectib@.4), savings in resource consumption of a dishvas
ing programme can be realised by modifications of the dishwashing programme cparge cutting the
amount of water that has to be heated up anby reducing water temperatures at prolonged programme
durations.

Reducing water temperatures in the cleaning and/or in the hot rinse phase of a dishwashing programme
and compensating this by increasing the respective phase durations (low temperatummatic did-
washing) is the latest trend in realising energy savings of dishwashing programares in particular for

Eco programmes.

Eco programmes are designed to use little energy and deliver high cleaning and drying performances
order to maintain ligh energy efficiency classes and high performance classes orethergy label Esg-
cially since the implementation of the new energy efficiency classes in 2@d8nufacturers apply the low
temperature automatic dishwashing strategy to realise energy sggsimeeded to meet the requirements
of the highest energy efficiency class possible. This tendency is also reported in current studies:

AYR[ gr gqgqcckqg rf _r gl Cspmnc VYR] rfc npmep_kk

creased enormously since 88. In Denmarkfor example it is estimated that cycle time has gone
sn ~w kmpc rf | (ea4et2014)| rf _r ncpgmb, E

The evaluation of dishwasher test results froBTIWATrom 2010 to 2015 provides an insight on
this topic as wellFigure2.21 showsthe arithmetic mean values of all dishwasher models tested
in a certain year for (ajhe average energy consumption arifll) theprogramme durations of po
ular dishwashing programmes: &programmeautomatic programmerapid programme.

While the energy casumption of the Eco programmedecrease, programme durations increase The
rangeof programme duration of Eco programmeéslarge: in 2015, the minimum programme duration of
the Eco progamme for dishwashers of energy efficiency class Awtas 179 minutes(2 h 59 min) (Beko
DIN 5930 Amica EGSP 14386 Vyhereasthe maximum duration was 252 minuteg4 h 12 min)
(Bauknecht GSX 81454)tiftung Warentest 2015a)

On the contraryprogramme durations of theapid and theautomatic programme are shortesind they do
not show an increasing trend over the obsenaatiperiod.
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Figure 2.21: Development of the average a) energy consumption and b) programme durations of

the Eco, Rapid and Automatic programme, full size models (12-15 ps); calculation by
Uni Bonn from data published by Stiftung Warentest from 2010 to 2015

As a result Eco programmes show lower consumption values than other dishwashing programeies d
ndbi > _ ajm ~g \Vidib 0ijmh\ggt njdg _ o\]g r\m ©°)
efficiency on theenergy labelwhich is a purchasing incentive for consumdrspractice many consumers

avoid using the Eco programme because of liieg running timesand many consumers do not know the
context of the Sinner circle. They believe that long programme durations end irehégtergy consurp-

tion values.Alsqg many consumers use other available dishwashing programmes of their dishwasher
model, e.g. theautomatic programme or therapid programme(cf. section3.1.6). Therebythe energy

saving potential of high energy efficient dishwasheodels is not exploited to its full extend.

Figure2.22 givesan impression of the impact of choosing other programmes than the Eco programme.
The compilationconducted by Uni Bonmshows the relative height of energy and water consumption as
well as the duration of popular dishwashing programmesitomatic programmenormal programmeand
rapid programme) in relation to the respective data for the Eco programase basis (= 1006). The dita

is not representative. It isaken from instruction manualsf twelve dishwasher modelsf various prode-

ers that were offered on the European market since 2018ee Table 2.15). The models were selected
according taests published by consumer organisations
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The manuals of those dishwasher models were researched for the consumption values and duration of
the automatic programme the rapid programmeand the normal programme Corresponding values for

the Eco programme were taken from the product data sheet. Six of twelve dishwashers haeenaal
programme (n=6), eight dishwashers have aautomatic programme (n=8) and ten dishwashers have a
rapid programmegn=10).
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For theautomatic programmetwo scenarioswere assumeda best case scenarjcalculating with the
lower limits of the indicated consumption value range and a worst case scepaaltulating with the
upper limits. For each programme (and scenartbg differencesof the energy consumptigrthe water
consumption and the duration were calculated as relative difference from the corresponding value of the
Eco programme as a basis. For each category (e.g. relative difference of water consumptiapiof
programmecompaed to the Eco programme) the average value was calculated out of the single values
of the twelve dishwasher models. Those average values are depict€thure2.22.

Figure 2.22 shows thatall researched programmes have shorter programme durations than the Eco
programme. Even thautomatic programme in the worst case scenariohich relates to heavily soiled
dishware is on average 24.% shorter than the Eco programmeneant for cleaning normally soiled
dishware. The only programme using less energy and water than the Eco programme &utbmatic
programme when performing in the best case scenavitnich relates toslightly soiled dishware. All other
programme options use at least 13% more energy K@pid programme) or 20.3 more water gormal
programme on average.

AN _prgasj _pj w,regllatorsfstould®b8 awart that angd energy benefits assoc
ated with these longer programme cycles will not be reaped if consumers are using faster
u_qf awajcqg rf _| (eax4e@@4)sqcb gl rfc rcqr, E

2.2.4.2.  Trends to increasing convenience of household dishwashers

Besides efforts to improve performance and/or reduce consumption valusgnufacturers focus on
improving the design (e.goloured illumination of the dishwasher inside) and the consumer convenience
of their dishwasher models Theseare sales appeals for consumers that tend to buy high efficient giro
ucts highly equipped with design and convenience featuf€s ASP 2013Stockle 2014)

Trerds to increase convenience are for examfeLASP 2013)

1 The further refinement of adjustable baskets to load e.g. long stemmed wine glaseases or
ladles etc,

9 To improve an easy operation of the baskets and of the dishwasher itself (intuitive hanglitgy
as knock2open and coraft close both by Miele) and

i To increase the number of special dishwashing programmes (e.g. hygienic programonodsan
baby bottles; special programmes for certain kinds of glasses or pots).

2.2.4.3. Trends to lower noise emissions of household dishwashers

Also noise emission of dishwashers is in focus of manufacturers. The trend of open kitchens that are
integrated to the living room is growing. Dishwashers shall perform silently to avoid noise pollution. Extra
silent dishwashing programmes enter the marketamed ExtraSilentSuper Silence Plugtc. Some of
them are designed and recommended especially for nocturnal use of the dishwasfterminimum noise
emission levels of 37 dB (A).

>pmm i o @"]j kmj bm\ hh> n Kk  maj mh r d0iz declgratiom of noise d n n d |
emission values of dishwasher models is mandatory data on #rergy label Thereforeit is assumed
that manufacturers will further reduce noise emission in future.
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2.2.5. Market data and trends with regard to detergents

According taBio by Deloitte(2014), the automatic dishwashing detergent market for the EU 28 is grad
ally growing Figure223),withani "m> \' n~ j a 3r ]t - +Thefivetqumries with the o j

largest market share in 2013 argn decreasing order of volum&ermanyFranceUKGr _j w | b Qn _

The majority of remaining [member states] only has small market shames an awrage around three
percent or lesy (Bio by Deloitte 2014)

In the EU28 (except RomaniaCroatia and Bulgariathe average consumption of automatic dishwashing
detergents per capita was 0.864 kg/year in 200®io by Deloitte 2014) With regard to the expected
increase of dishwasher penetrati in the European Union (chapt2r2.2), an increase of detergent ao
sumption per capita is also to be expected.
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Figure 2.23: Development of automatic dishwashing detergent market ( retail volume of pow-

ders, liquids and tablets, in tonnes) in EU including percentage shares of the five
countries with biggest market share , database: Eurostat (Bio by Deloitte 2014)

Accordig to a market analysis done within the EU Ecolabel revision for dishwasher detergbetslish-
washer detergent products on the European market can be broadly categorised into four different product
types (JRAPTS 2014)

1. Dishwasher detergentsonsisting of:
1 Powdered detergents made up of granules which are poured into the dishwastmspenser.
1 Gellliquid detergents to be poured into the dishwasher dispenser.

i Tablet detergents, a compact amount of detergent in a premeasured tablet. These are most
commonly in powdered forpbut gel tablets are becoming more widely seen.

2. Otherdishwasher additives including water hardness regulators.

3. Rinse aids used to improve cleaning (particularly for reducing smearing on glasses) and to gid dr
ing.

4. Combined products for example dishwasher detergents combined with rinse aids or othenwash-
er additives. Oftenthese products come in tablet form.

According taJRAPTS2014), in the past few yearsthe largest dishwasher detergent manufacturers have
primarily been focused on promoting sales of tablet detergeritee most recent innovation in the dis
washer detergents market. The biggest incentive for consumers to swiicthese tablets detergents is
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convenience; the tablets provide an easy to use single dose measdrieh often contains both detergent
and other additives such as rinse aid (i.e. a combined product).

JRAPTYH2014) summarises the market trends of dishwasher detergents as follows:

1 Detergent tablets, these have an estimated market sharef 83% in Europebased on sales
values (ranging from 52% in Denmark to 92% in the UK). These products are commonly seen as
convenient and are increasingly likely to also contain dishwasher additives. Howtbeegrare
typically more expensive and do natlow the consumer to control dosing of the product. Dete
gent tablets have seen a steady increase in sales value since 2007 and this increase is expected
to continue.

1 Powder detergents this type of product has an estimated market share of 9% in Eurdpesed
on sales values (ranging from 25% in Denmark to 4% in Italy). Across Eusales of powder
dishwashing detergents remain flat. This means that as the detergent market grpawdered
detergents are losing market share.

9 Liquid detergents this type of product has the lowest market share in Eurqpéth estimated
8%, based on sales values (ranging from 25% in Italy to 1% in Germany). Sales of liquid dis
washer detergents have seen an increase in the past five ygalthough this increase has le
elled since 2011 and is slight compared to the increase in sales value seen in the detergent ta
let market.

Market data by Euromonitointernational withregardto the European market of dishwasher detergents
provided via stakeholder feedback slightly deviatkem above data on market shares namely a still
larger market share of powder detgents (23%) and accordingly lowshare ofdetergent tablets (71%)

Table 2.16: EU Market sizes of automatic dishwasher de tergents; retail volume in million litres /
kg; source: Euromonitor International via Stakeholder feedback

Categories 2012 2013 2014
Automatic Dishwashing Liquids 17.6 18.9 20.2 (=6.8%)
Automatic Dishwashing Powders 70.2 68.3 66.8 (=22.5%)
AutomaticDishwashing Tablets 204.1 206.2 209.7 (=70.7%)

(Automatic) Dishwashing Additives (includes all rinsing
agents salts, water softenersand deodorisers used in
dishwashing machines in addition to dishwashing dete| not available not available not available
gents. Also includes products that clean the inside of
dishwashers and removkme scale)

Dishwasher detergenisin general have followed a trend of offeringmulti-functional products often
includingrinseaid \i _ n\ gon di oc’ kmj _p~ro) -Rmpmk petergéatc ~ d m
tablets and gels have the potential to cannibalise sales of dishwashing additivésese will now be
combined in a detergent tablet/gel and so additives on theimomay be considered redundant. Howeyver

sales of ancillary products still remain reasonably strong in Europe which suggests that consumers are
still willing to buy these products separatelgerhaps alongside cheaper dishwasher detergent. In the UK

for example around 506 of shoppers who bought dishwasher detergents also bought rinse aids.
(JRAPTS 2014)

According toJRAPTS(2014), the DetergentsRegulationwhich takes effect from 2017 for dishwasher
detergents (cf. sectiorl.3.1.§ will catalyse the move to phosphatzee dishwasher detergents which use
zedites instead. The move to zeolieased detergents will reduce phosphorus loading in the environment
and, in doing sereduce problems of eutrophication. In 20,1400% of new automatic dishwasher detergent
products introduced in Europe were phosphétee compared to 2007 (13%).
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2.3. Consumer expenditure base data

In the EcoTopTeReport for dishwashers of 2006RUdenauer 2006)absolue and relative annual costs
of household dishwashers are showseg Table2.17), assuming an average purchase price of 6@Da
life cycle of 12years and a washingrequency of 200 cycles per yeagiven that 0.1960kWh 4 O* hr j a

water,and 0.110 k> m o\ ] g o | a _ loof water andol.03kWh of energy are usedi _  , /

per cycle.

Table 2.17: Total annual costs of household dishwashers (efficiency class A) (Riudenauer 2006)
Annual costs for

Dishwasher type Acquisition Power Water Detergent | Total annual costs
Absolute

Average appliance o+ O /I, O ,, O -- 0 , -0 O

Free-standing .1 O /I, O ,, O -- 0 ., + O

Built-in o/ O /I, O ,, O -- 0 , -4 O
Relative

Average appliance 40% 33% 9% 18% 100%

Freestanding 32% 37% 10% 20% 100%

Built-in 42% 32% 9% 17% 100%

In the following sectionsmore recent figures are compiled and discussed. On that basis the assumptions
for further calculations are describeith Taskb.

2.3.1.  Average unit value of household di shwashers produced in EU28

According tathe Ecodesign Impact Accounting study BiaK(2014 / status 2013) the price of a hous-

hold dishwashe(Figure224)dn \nnph™> _ oj ] ~jino\i o assumedBAy) O #
scenarig while for the ECO scenario the cost increase estimated by the introduction ottiezgylabel
requirementsaccording to EURegulation1059/2010 and ecodesigrrequirement according to ERegua-

tion 1016/2010,dn km> _d”~o > _ oj 1 ,23 O di h\sdhph ]po dn
pk rdoc \__dodjil\g kmd~> ja OCO so®nar®jcampaced to the BAUC r \ n
scenarioFor further details regarding th&CO and BAkktenariosplease refer to sectior2.2.
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to 2050 (VHK 2014 / status 2013)

Additional to these dataTable2.18 shows the calculated average unit values of household dishwashers
produced in EU28 and certain Member States as reportedbyostat(2015b) for those Member States
where information is availableThe unit valus havebeen calculated by dividing the valugata by the
volume data of the EU production units (cf. sectighl.l). It can be seen that household dishwashers
produced in Germany achieve higher unit values compared to,IRdjand and the EU28 averagehich
moreover have been increasing between 2007 agdl0. Compared to the above datdhe calculated
average unit values are significantly lower compared to the average price estimate®Hi£ (2014 /
status 2013) above.However it has to be noted that Prodcom values data relate to the manufacturer
selling pricenot to the end consumer pricand data might not reflect real prices due to data gaps in the
statistics

Table 2.18: Calculated average unit value (in Euro) of household dishwashers produced in the

EU28 between 2007 and 2013; source: own calculation based on Eurostat (2015b)
Dechrant 2007 2008 2009 2010 2011 2012 2013
Germany 334 342 354 377 : : :
Italy 219 217 213 217 224 229 211
Poland 189 180 176 174 164 164 160
EU28 TOTALS 261 252 254 261 264 273 244
°5» h*\in _\o\l ijo ] > dib \qg\ldg\]lg"

2.3.2.  Consumer prices of consumables

Accordingtd  h\ mf "o m n A\ m*c \ o h\ e mBikby Ddoittai2814, aliovedr n d 0 ~ n
Europe a variety of multifunctional dishwashing tablets is availablefor@ O. oj O+k " m o\ ] g o
that are free from phosphate can be purchased for, O, O-0j O+ k (im20t4\eoras)tablets

containing phosphate have similar prices betweer @ O A /i @\jth+he estimated 280 cycles per

year, which are the basis for determining the energy efficiency according Regulation(EC) No.
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1059/2010, consumers would spend between22 O \4 O 1R  m t >\ m ajm _dncr\n
using tablets only.

A consumer study in 2007 revealetthat about half of the consumers in Germany (55%france (64%)
UK (50%) and USA (40%) choose environmeifiigindly dishwashing detergent&Jserneeds 2009)

In 2010 extensive tests had been performed to compare monofunctional and multifunctional tablets and
tablets with and without phosphatby STIWATable2.19). In 2010, morethan 30 dishwasher detergents
were investigated. Another recently published article also compares multifunctional tablets with and
without phosphate. The data indicate that there is no remarkable difference between prices for tablets
with and without phosphatgStiftung Warentest 2010a 2010b, 2013, 2014, 2015b)

Table 2.19: Prices per table ts (incl. VAT) in Germany 2010 -2015
Year Pre Without phosphate With phosphate
ducts
Tab type tested Min. Max. Min. Max. Source
Monc Tabs 2010 7 - - 0.05 0.14 Stiftung Warentest(2010b)
2010 9 +), ¥ +) -1 - - Stiftung Warentest(2010a)
Multi-Tabs 2010 18 - - +) +2| +) - . | Stiftung Warentest(2010b)
(*:powder) 5510 8 | +), +| +), -] +), +| +) - /| stiftung Warentest(2010a)
2013 14 +) +2+)0 1 O#+)),+2 @ Stiftung Warentest(2013)
2014 15 +)+2+)0, O Stiftung Warentest(2014)
2015 13 | +), +|+)-.|+)+2]|+) - - | stiftungWarentest(2015b)

2.3.3. Further costs

The MethodologyM™ kj mo ° H@@mK -+, , » npbb > non o] pn° , @P \
partly adjusted with an overall escalation rate (e.g. for energy prices) which results in the monettry ou
comes of all studies being comparab{(€OW!I and VHK 2011bJhe ELR7 average data provided in this

study are the following for electricitygas, water, interest, inflation and discount rates.

Table 2.20: Energy, water and financial rates as proposed by COWI and VHK(2011b) for the
year 2011
Domestic (incl. VAT| Longterm growth

per year
Electricity +),3 O*f 5%
Gas (net calorific value NCV) ,/)yo/ O+ 3-5%
Water )2+ O* 2.5%
Interest 7.7% -
Inflation rate 2.1% -
Discount rate (EU default) 4.0% -
Energy escalation rate.e. real (inflationcorrected) increase per year* 4.0% -
VAT 20.0% -

* To be applied to the electricity rate in order to adjust the actual rate for 2015 for the case that theirdhtion-
corrected energy prices growth rates do not deviate more thanféint from the given 4%. If that happenshe
differentiated LCC calculation with actual prices should be followed.
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In COWI and/HK(2011b), the electricity prices for households in E2T are indicated as a sum of proau

tion and distribution costdandirect taxes and value added taxes. The total price per kWh lies between 0.09
= p g KkWhirdDenmarwhd g+) - 8¢ "O*\ g~ m\ b°

O*f Rc di

ja \gg

-2

rates are fluctuating and contribute a high percentage of the total electricity price in several couygrgs

Denmark and the Netherlands.

EU-27 lan.2011 (5%/a)
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Figure 2.25:

EU-27 Electricity prices households Jan. 2011 (recent annual growth rates in brac

ets, in %/a) (COWI and VHK 2011b)

k-

Consumer information material published dZ RLP & Oknstitut (2012) provide a comparison of total
costs for energy and watefor dishwashers with different energy efficiency classeseéTable2.21).

Table 2.21:

Comparison of costs for dishwashers of different efficiency classes (Database: VZ
RLP & Oko-Institut (2012) )

Efficiency class

A+++ A+ old appliance*
Power consumption 237 kWh 292 kWh 384 kWh
Power cost** 57 O 2+ O 4- O
Water consumption 28001 33601 4200 |
Water cost*** ,, O , . O ,1 0O
Total costs 13 O 3. O ,+3 O
Assumptions: 12, /  kn' -3+ ~t~rg° n*t " \m6 % ,- t > \mn jg_' %
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3. Task 3: Users

Forthe purpose of this task a study about the consumer behaviour was carried out. This study explores
how consumers perceive and work with their appliances todayl what they would like to change with a
special focus on energy and resource saving. The studg conducted through an eline survey in April
2015 on samples of about 250 to 500 consumers per country in 11 major countries of the EU (plus
Turkey). Participants were selected to be representative for the population in each country regarding
gender age distribution between 20 and 75 years and household or family size. Results of this study were
discussed in the 1 TWG meeting and are reported in sectid2

The information reported in sectioB.1 is the outcome of a desk review including literature iagrreview
publications consumer's magazines and governmental and rgowvernmental organizations.

In section3.4, the endof-life behaviour is discussed.

3.1. Consumer behaviour regarding household dishwashers - status be-
fore 2015

3.1.1. Purchase behaviour

TNS Opinion & SocigR014) shows that European consumers are aware of the impact of their daily
household consumption othe environment. Thereforegeducing home consumption for lightingeating
and household ppliances was ranked number 2 of tefree priorities in order to help protect the einv
ronment in daily life. Connected to the topic of dishwashingducing water consumption at home was
ranked number 8Kigure3.1).
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In your opinion, which of these should be the top-three priorities for people in
the EU in their daily life to protect the environment?*

Sort waste so that it can be recycled

Reduce your home consumption (lighting,
heating, household appliances)

Use public transport as much as possible
instead of using your own car

Reduce food waste through smarter
purchasing, storage, preparation and use of
leftovers

Reduce waste e.g by avoiding over-
packaged products and buying pruducts with
a longer life

Buy more local products and avoid products
that come from far away

Pruchase environmentally friendly products
for your daily needs

Reduce water consumption at home

Replace your car with a more energy-
efficient one, even if it is smaller or more
expensive

Consider environmental aspects when you
make large purchases (e.g traveling, heating
systems, build a house, etc.)

Other (spontaneous)

None (spontaneous)

Don't know
60
har r por
Quellen:: Additional Information:
L Europe, TNS Emnid; Apnil - May 2014, EU 2¢
Figure 3.1: Priorities for people in the EU in their daily life to protect the environment (TNS

Opinion & Social 2014)

This awareness is also expressedhn i n p purclhaselriteria for white goods. Energy efficiency is the
most important criterion in purchase decision makingcluding the subaspect that possible highemni
vestment costs have to pay off after few years of uga. The size of the appliance (i@pecity of dish-
washers) is the second most important purchase criteritollowed by designconvenience functions
connectivity and the fitting into a buikin kitchen concep{(Stockle 2013)

Purchase criteria for white goods have albeen researched in an online survégichter 2010a)invesi-
gating dishwashing habits in €@many, Sweden Italy and UK with 1206 respondents Table 3.1). On
average resource efficiencyelated to energy and wateis the top crierion for decision making (82%).
Performance quality is ranked number 2 (72.5%gllowed by noise emission (48.2%) and a low purchase
price (37.1%). Consumers also trust tlemergy label when buying household appliances: for 36.2% of
respondents the informationigen on theenergylabel influences their purchase behaviour (rank 5). Short
programme durations are ranked number 7 (2869 whereas the capacity (rank 10L1.5%) and the
appliance design (rank 15.1%)are of less importance.
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Table 3.1: Purchase criteria for household appliances (Richter 2010a)

What do you place high importance on when | Germany | UK Sweden Italy Total
buying a new household appliance? _ (n=331) (n=311) (n=256) (n=308) (n=1206)
Maximum of four answers allowstares in %

Low water and/or energy consumption 95 76 77 81 82.9
Verygood cleaning/washing performance 76 84 59 69 72.5
Low operating noise emission 42 34 69 52 48.2
Low purchase price 38 47 31 31 37.1
Good assessment results on tlemergy label 44 37 36 28 36.2
Good dishes/textile protection 39 13 20 24 24.3
Shortprogramme duration 19 22 33 12 20.9
A large number of programmes and options 10 25 14 25 18.3
Low detergent consumption 19 11 19 17 16.3
Higher capacity of the appliance 5 16 10 15 11.5
Innovative aesthetic design 2 6 5 7 5.1

Diunnhoff & Palm(2014) confirm that the most important criterion for the consumers when choosing
electrical or electronic appliances is the electricity consumption and energy efficiency (4#a¥ditionally
they show that the durability of the products (43%) and therice performance ratio (36%jpre important
criteria for consumerss well (Figure3.2).

Rhecitnot- 7Yt [l
Criteria for purchase of electrical and electronic appliances
Question 2: If you think about the last purchase or the next planned purchase of an electrical or electronic
appliance, how important are the following aspects for you personally?
Electricity consumption / energy efficiency | 37% I 1% ﬂ
Durability /lifetime / guarantee ]-m : | 12% ]]
Price-performance ratio 47; | | 16% ]]
Purchase price . 43% ; | 33_%,_8
Noise level | as]x [ 29% | [ 11% |
Test results / ratings / reviews '- ml | | 34% | | 9% ||
Size and features <- : 39% _l [ l 37% [ 8% ||
Customer service, e.g. hotline free of charge ~- : 29% : [ 31‘-/. | 1 20%  B%
Manufacturer / brand - zo%I [ ]36% I I 2% 5%
Look / design J. 18% f | ism T | 31;5 6%
0% 2(;% 4(;% 6(;% 8(3% 106%
Representative survey by mextremely important @very important O important
forsa, August 2014, n = 1051 £less important @munimportant Odon't know / n.a.
Figure 3.2: Selection criteria for the purchase of electrical and electronic appliances  (Dunnhoff

& Palm 2014)
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3.1.2. Consumer attitudes and perceptions regarding the lifetimes of electrical
products

In a study commissioned bthe British organisatioWWRAP* p mm™ i o0 = md o d nattitudes and p h °~ mr
perceptions of the lifetimes of electrical products were exploteked on a desk revievocus groups and

a nationally representative survey in England and Waleser alig the studyanalysedwashing machines

fridges and vacuum cleanefiseing heavily and prolonged uséd® r j mf ¢ ] mn(WRAPMR013ap " on » $

It is assumed thatdishwashers\ g n j °r j mf c,jfotfowv the &am¢ trepd&as identified by the
study for washing machines:

T >jinph mn% fijrg ™ b Accordjngto thekrasijlts qf theostugganaumerd h ~ n
do not feel knowledgeable about how long washing machitest, and are not aware of info
mation available on how long these products last. They ude ~j h] di \ odj i j a
f i j r g,sourses ¥ knowledge available during the purchase procass proxies to make
assessments about the lifetimes of comparatiygoducts. Younger respondents are less likely to
have personal experience of how long these products ,lastd some consumers also have
doubts about whether the lifetime of products can be accurately measured. The main sources of
information consumers thikthey can access during the purchase process to compare the likely
lifetimes of different products are online reviews by other consumers. Howes@rsumers [F
marily rely on brandand to a lesser extent prigas proxies for the lifetimewith the expetation
that well-known brands and more expensive products will last longer. Manufacturer guarantees
or warranties are also seen by consumers as a show of faith by the manufacturer in the lifetime
of their products. The participants of the study were priihaattracted to long guarantees / wa
ranties by the reassurance that products would be quickly repaired or (ideally) replaced if they
broke down(WRAP 2013a)

1 Importance of product lifetimes for consumer§he WRAP study revealed that product lifetimes
are not a frontof-mind consideration for most consumers when buying produbis are still
held to beimportant. Often product lifetimes are not expressed directly but are inferred through
other, more salient terms such as qualityeliability and durability. When promptedonsumers
say they do consider product lifetimes of washing machines importand this is consistent for
different sociedemographic groups. The importance of lifetime for workhorse products (inter
alia washing machines) is underpinned by a desire to avoid the expense and inconveniemee of r
pair or replacement if they break down. Oldeonsumers and lower income groupss well as
consumers with a less consumptiadriven mindset, appear to place particular importance on
product lifetimes(WRAP 2013a)

f >jinph mn%» "~ sk "o\ o:d0naveragpconsumners exgedt washgnd maclingsh - n
six years to last. Older consumers and consumers living alone or without chjldsgrected
products to last longer than other consumenshich may reflect the lesser frequency and imke
sity with which they use these products in comparison to consumers in larger households and
with children. Consumers were unlikely to envisage replacing workhorsdupts inter alia
washing machinesbefore the end of their functional life and wanted them to last as long as
possible. Equallythe majority said they were satisfied with how long these products currently
last, with satisfaction being lower for washinghachines. Satisfaction with current lifetimes was
linked to how long consumers expected these products to last. Those with high expectations were
also generally those who were most satisfiesliggesting previous experiences have shaped both
expectations ad satisfaction.(WRAP 2013a)

f >jinph " mn% kpgg aj mAcgodindgto fimdingsngf th WRAP stgdsthe keg d h ~ n
barriers to the uptake of products with longer lifetimes are that it is not generally a froft
mind issue for consumerghe current lack of information and advertising on product lifetimes
\'i _ ~jinph  mn'% _ dnThekeyappoituaities for ingreasing the pull fon &pr)
er lifetimes are the underlying importance of lifetime to consumegiiseir appetite for more m-
formation about product lifetimes\ i _ oc~ h\gg \]J]dgdot ja #*jinph
chase procss. Clearly communicated product lifetimes identified by participants were Kia cars 7
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year guarantee and Ikea igtore product testing demonstrations. Interest in products with longer
lifetimes is not a minority issugconfined to a small subset of consum& Around half of all co-
sumers would be willing to pay extra for products that are advertised to last longad on a-
erage they would be willing to pay 10% more. More than eight out of ten consumers would be
willing to pay extra for products that aredvertised to last longer and have a longer standard
guarantee or warranty. The future uptake of longer life products can be maximised if these are
accompanied by longer standard guarantees or warrantigsoth as a means of reassuring oe
sumers about the alidity of longer claimed lifetimes and as a potential hook for advertising.
Consumers are also likely to respond to advertising which emphasises the existing benefits of
longer lasting productsand the provision of trusted information on product lifetimeéhrough
mainstream channelfWRAP 2013a)

3.1.3.  Frequency of automatic dishwashing

Due to different data lases studies reporting on the average dishwashing frequencyairEuropean
household show wide ranges. The last EuP survey identified average dishwashing frequencies of 4.1
cycles per weekwhich adds up to 214 cycles per ye@lSIS 2007a) According to an ihome consumer
study in Italian, Swedish German and British households IRichter the average number of dishwashing
cycles is 3.4 cycles per week = 177 cycles per y@ichter 2010b)

In a representative online survey in@D0 German households by Bichletal.° Vtfiexaverag number of
dishwashing cycles of the panel in question amounts to 212.7 cycles per year or 4.1 cycles per week. The
appliance is used 107.7 times per year in singlerson households and this increase with the number of
people per household up to 383.7 dgs peryearin households comprising five or more peopl@Bichler

et al. 2015)

The calculation of the annual energy and watesnsumption according t&codesigrRegulation (EC) No
1016/2010 is based on the assumption of 280 dishwashing cycles per yeab.& cycles per weekps
recommended bYANEQ2009). This seems to be overestimated in terms of average European housghold
but it relates to an important consumer group of frequent usevédth a corresponding share ormé¢ re-
source consumption caused by automatic dishwashing. AccordirBjdbler et al.(2015), 22.8% of Ge-

man households use their dishwash€r7 times per weekwhich adds up taat least 364 cycles per year.
According tdRichter(2010b), a frequency of 280 cycles per year relates to a 4 to 5 person household.

According to stakeholder feedbadth the questionnairg JRAPTS 2015h)market research across Europe
done by a panel of about 500 consumers in 23 countriesQrtober 2014 resulted in an average of 4.3
cleaning cycles per week ranging from 4.1 (Scandinavia) to 4.4 (Eastern Europe) cycles per week

Table 3.2 summarizes theinformation collected regarding the average dishwashing frequency across
Europe and the corresponding number of annual cycles.

Table 3.2: Overview of the average dishwashing frequency data
Reference Cycles/wek Cycles/year | Remarks
IS1S(2007a) 41 214 Prev_lous preparatory study for ecodesign
requirements
Richter(2010b) 3.4 177 | Study in ltaly SwedenGermany andJK
i 4.1 107.7 | In 1-person households in Germany

Bichler et al(2015) -

383.7 | In households >5 @rsonsin Germany
EcodesigrRegulation 280
(EC) No 1016/2010
Richter(2010b) 280 | In 4-5-persors househotls
JRAPTS2015b) 4.3 Variations between 4.tycles/week in
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Reference Cycles/wek Cycles/year | Remarks
Scandinavia and 4.4 in Eastern Europe
3.1.4.  Capacity use and composition of dishwasher load

A stakeholderindicated via thequestionnaire(JRAPTS 2015bYhat market research across Europe done
by a panel of about 500 consumerin 23 countries in October 2014 resulted in an average of 94% load
when asking consumers for the percentage of their washiesy considered the dishwashéo be full. The

results range from 91% (UKEastern Europe) to 95% (Western Eurpeandinavia)

Udng photos ofaround 1200dishwasher loadgrom 106 householdsin Germary, Sweden Italy and UK
(Richter 2010bxassessed the degree of space used in the upper and lower basket. In less than 40% of all

dishwasher loads the machines was filled to its full capacifgure3.3).

100%
90% M extremely filled (> 100 %
of space used, items on
80% top of others)
70%
B3 @ fully filled (90-100 % of
£ 60% space used)
g
8 50%
w
v
2 40%
= B moderately filled (60-90
s | %)
e 30%
20%
10% - W slightly filled (< 60 %)
0% | i : : . . : .
LB = lower basket
LB UB LB uUB LB UB LB uB LB uUB UB = upper basket
Full size dishwashers only ,
Germanv Italv (n=27} Sweden UK (n=26] TOta| {n=106) Average of dishwashing
(n=33) (n=20) cycles in households
Country / Place in dishwasher
Figure 3.3: Capacity use in dishwashers based on assessment of used space (Richter 2010b)

This finding does not match the seissessment othesetest persons in terms otheir loading efficiency.
90% of the respondents claimed to load the dishwasher to its full capacity or even overload the dis
washer.Less than10%, especially single and 2-person householdsadmitted that they run their dib-
washer even with few numbersfalishes inside Figure3.4).
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100% 1 1 >
2 2 4 14 Ol run the
90% 6 dishwasher even
with a relatively

80% few number of
dishes inside.

70%

O usually don't fill
60% the dishwasher
completely.

50%

40%

@ | use the whole
capacity without
loading the
machine too full.

30%

Absolute frequency/ percentage

20%
10% B | load the
4 4 dishwasher in
0% ‘ ‘ ‘ ‘ such a way that it
Germany ltaly (n=40) Sweden UK (n=40) Total is nearly
(n=40) (n=40) (n=160) overloaded.
Figure 3.4: 2A0DPT 1T AAT 006 AOAT BAOGET T 11 Ash@oneA20i0f AEOEx AOE

By increasing the load effiency in consumer household8% of dishwashing cycles could be saved if
they would get loaded to full extentRichter 2010b)

Asked about the inclusion of partipad cycles into the calculation of the Energy Efficiency Indaenxe
stakeholder informed that

AGlI amlrp_qr r m u_ qfagoustofkoadadqgrésdessiwhbter pecause legafwu c p
ter is bounded by the textiles similar reduction is not possible for dishwasher. Each cleaning step
pcosgpcqg _ acpr_gl _kmslr md u_rcp ufgaf bcnclt
leved required by the pump. Due to the attempt to reduce water and therefore the energy needed to
heat up the wateyrthe water level per cycle is already quite low. The amount of water whieh d
pends on the load (attached droplets on the load) is relatively iogomparison to the water nek

ed to allow the pump to circulate the water. An adaption on the actual amount of load via a half
load button would not further reduce the needed amount of water. The energy consumptian is a
tomatically reduced when less load in the dishwasher because the thermal mass of the load is
less and less energy is needed to heat it up. Due to the fact that only app. 1/3 of the energy is r
quired to heat the thermal mass of the loadvhile the rest is needed to heat the dishwashenda

water it is always advisable for the consumer to fully load the dishwasher to be most energy eff
cient. Instead of including partly loaded cycles in fRegulatiorthe consumer should be informed to
dsjjw sqgc rfc b@gRAPUS20f5pgB a_n_agr w, E

The photoassessment also revealed that the standard test load used in the EN 50242/EN 60436:2008
does not correspond with the observed average dishwasher load. The standard test load comprises items
out of porcelain (cupssaucers dessert platesdinner plates soup plates serving bowlsan oval platter)

glass (drinking glasses) and stainless steel (fqrksifes, dessert spoonssoup spoonstea spoonsserving
spoons serving fork and gravy ladle) and is designed for testing a dishwasher at is maximum capacity.
Also the observed variety of forms and materials in household dishwasher loads is much highble(

3.3):
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Table 3.3: Average number of dishes per dishwasher load according to type of tableware; SD =
standard deviation (Richter 2010b)
Type of tableware Germany (n=208) Italy (n= 149) Sweden (n=127) UK (n=183)
Mean SD Mean SD Mean SD Mean SD
Cutlery 24.58 10.25 23.48 13.85 23.31 10.24 19.92 9.86
Dinner plates 3.99 3.16 3.66 2.55 4.98 3.12 457 2.88
Soup plates 1.66 2.16 3.48 2.57 2.54 3.15 131 1.88
Dessert plates 3.82 3.34 1.46 2.16 3.31 4.03 2.48 2.49
Cups 5.18 3.70 4.28 3.62 4.36 3.12 4.62 3.26
Saucers 144 2.08 0.52 1.18 0.54 1.32 0.33 1.00
Glasses 6.40 4.50 5.91 4.08 8.24 5.08 4.96 4.28
Pots 1.10 1.08 1.64 1.19 0.63 0.85 0.75 0.97
Pans 0.29 0.58 0.67 0.81 0.07 0.26 0.27 0.52
Casseroles 0.13 0.36 0.23 0.45 0.45 0.66 0.41 0.67
Bowls 3.68 2.54 2.06 2.29 3.62 2.76 2.89 3.17
Plastic items 6.62 5.37 3.74 3.59 3.31 3.38 2.61 2.77
Wooden items 0.47 0.88 1.01 1.32 1.03 1.91 0.36 0.66
Other items 2.01 1.87 2.62 1.89 2.10 2.24 1.79 2.55
Basis: All dishwasher loads with pictures of load available; standard (§@2em)Yishwashers only

Consumers load largéems like pots pans or bowls into their dishwasher. Especially in Italy the number
of cooking utensils per dishwasher load is relatively higRichter 2010b)

A German irhome study byBichler(2014) found that 53.26 of German households load at least one
cooking utensil (pgipan, casserole etc.) into their dishwasher per cycle.

Consimers also load plastic items into their disrasher. Between a minimum of 7% (UK) and a maximum
of 16% (Germany) of all loaded items were made out of plas(Richter 2010b) The share of plastic
items in German dishwashers very close to the share of Z& that was found in an earlier studgZott &
Hubbuch 2008) Only 26 of German consumers never load plastic items in their electric dishwasher
(Bichler 2014)

The variety of different shapes and materials influences the cleaning and drying performance ofha dis
washingprogramme. The shape has an impact on the amount of water residegs in cup cavitieshile
different materials with different heat capacities influence heat absorptjavhich is important to accele
ate the drying.

Besides the loagthe soiling of EN60242/EN 60436:2008 does not represent average rdéé conditions.
Compared to the average soiling load in German househdlus test standard overestimates the total
amount of soiling and does not reflect their observed composit{etubbuch & Goodall 1999 Currently

IEC 60436 as a basis of EN 50242/EN 60436:2008 is being revised. The test load and soiling aie mod
fied and adjusted to observed conditions in consumer househ@Bisickner et al. 2012)inter alia by an
increased diversity of materials and forms (e.g. including potffee mugs and plastictems), cf. section
1251

3.1.5. Pre-treatment of dirty dishes

The energy and water consumption for primsing dirty dishes that are afterwards cleandd a dishwas-
er could be added into the calculation of resource consumptions of a dishwashing dgtEemminger &
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Streichhard2009). Although dishwasher manufacturers and stakeholders advise thatrprging is not
necessaryand recommend scraping or wiping remaining residues off the digft@sum Waschen 2015b)
many consumers still preinse their dirty dishes before loading them into the dishwash&ccording to
the last EuP studyon average > 30% of responahes usually prerinse eachtem (ISIS 2007a)

Richter(2010a) also revealed that on average 3@ of respondents in German$wedenltaly and UKpre-
rinse each item. The crossj pi o mt AN hkY mdnj i n c j r-nnsing dhabits Figurei » °

3.5):

AYR[ gl Ecpk_I| w 9%)2he most comimion prattice is$ol scrafpear wipe food
leftovers off the disheswhereas in Sweden and Itglyespondents stated that they give the
dirty dishes a quick rinse before they are loaded into the dishwasher (51% respectively 43%).
Only 14% of al households (24% in Germany) do not pireat dishes at all. Seven to 10% of

the participants only preinse or soak heavily soiled itemsuch as pots and pan®r cas®-

pmj c Richtdr 2040a)F

100 %% 1
8 G 3 1 8 @ Only those items which get clean
10 7 3 without any pre-treatment are loaded
9 9 into the dishwasher, T generally wash
/0% _1 8 heavily soiled items by hand.
O Only pots, pans and casserole dishes
are pre-rinsed or soaked.
60%a
B Usually, each item is quickly pre-
49 rinsed.
40% - —
39
O Seraps of food are scraped of T quickly
31 24 or wiped off with kitchen paper.
20% : -
. | B Dishes are not pre-treated before they
0 - . i - . . are put into the dishwasher,
Germany UK (=236)  Sweden  Ttaly (r=230) Total
(n=2355) (n=181) (n=902)
Country
Figure 3.5: Pre-treatment habits of European consumers (Richter 2010a)

Although both online surveys revealed that high shares of consumers stillrimse their dirty dishesthe
analysis of observation data in the ihome study ofRichter(2010b) (Figure3.6) shows that

AYR[ rfc k_hmpgrw md b g-dréatedat al.tnGerjnany (80&6khe ugr f n

UK (82%) and Sweden (70%) the proportion of fiogated items is way higher than in Italy
where a little less than half of the items did notgetprepc _r cb YR][ , ?) kmqgr
cleaned in the Italian dishwashers was prised with water, whereas the mostcommon
practice is to pretreat the disheswith water and detergen{42%). Also in Sweden (25%) the
proportion of disheswhich got prerinsed is still considerably higher than in Germany (4%) or
the UK (8%). The proporticof items being soaked in water is relatively small in all the oeu

tries, ~ s r ugr f _ gf _pc md 3# rfc f gef c(Richtergl
2010Db)
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100% i
4
80% OSoaked with
detergent
OSoaked w/o
60% detergent
B Pre-rinsed
90
82
40% Oleftovers
7 roughly
remaoved
o 43 DMo
20% pretreatment
0% T T T
Germany [taly Sweden UK
Figure 3.6: Share of pre-treatment types in total number of dishes cleaned (Richter 2010b)

A Y Thg most intensive préreatment s for heavily soiled items; 15 to 22% of patpans or
casserole dishes got pransed or soakedwhereas pans and casserole dishes were moee fr
guently soaked with detergent than pots. In comparisontalian and Swedish households 30
to 60% of the cookvare gotprep g | g ¢ b nfRichtgrra010bg b , E

Ewen thoughthe correlation analysis between piteeatment habits and the satisfaction with the dis
washers cleaning performance did not show significant differences in terms of either dissatisfaction or
satisfaction consumers do not benefit from preinsing by an increased satisfaction in cleaning pero
mance.(Richter 2010b)

3.1.6.  Programme choice

3.1.6.1. In-home study by Richter (2010b)

The irhome observation ofRichter(2010b) revealed that 7% of households have chosen only one
programme to clean their dishethroughout theduration of the study 17% of the observed households
used on maximum two different types of programmes. In tqtéile out of 149 households used more
than two different programmesTable3.4).

Table 3.4: 50A T £ AEOEXxAOEAOOS DPOI COAI I A QRicoxér B00ab) x EQEET
Number of households Germany Italy Sweden UK(n=35)
(n=39) (n=37) (n=38)

frdoc ij ~c\ i Izhoicedduringperjodo 30 30 29 29

home observation

T rcj pn>_ - otk>n ja kmj 8 6 7 5

T rcj pn° _ . otk n ja kmj 1 1 1 1

T rcj pn’ / otk™>n ja kmj 0 0 1 0

A?qi cb dmp r f ¢thepnajority wfl participants (hOdimeqtioned to have made
the best experience with that particular programme concerning the cleaning and drying pe
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formance. 65 respondents add that it is only a matter of habit and they would not think about

it a lot. Only 27 stated that they choose that pgoramme because others would take too much
r g k(Richt# 2010b)

Table35 shows the relative share of programme types used by respondents of the online surveys by

Richter(2010a) and Bichler et al(2015). Most frequently consmers choose anormal programmeg33.9%

and 29.1%). The Eco programme is ranked humberfdlowed by theautomatic programme (3) and the
intensiveprogramme (4)Note that only from 2012 theEcodesigrRegulationEC) No 1016/2010equires
the Eco programméo be set as default on new machines.

Table 3.5: Usage behaviour in choosing dishwashing programmes in two studies |, relative
shares; according to Bichler et al. (2015) and Richter (2010a)

Name of dishwashing programme

Intensive | Eco | Auto | Delicate | Quick Normal Normal Rinse/Rinse
(50-55°C) | (60-65°C) and hold

German Online 145 |18.7 | 14.3 6.4 12.2 17.0 16.9
Survey(n=3836)
(Bichler et al. 2015)
European Online 124 | 17.0 | 14.8 7.8 11.3 29.1 7.7
survey (n=1209)
(Richter 2010a)

Regarding water temperatures of dishwashing programmi® in-home study of Rchter (2010b) re-
vealed an average water temperature of 59.0 °dble3.6). This complies with the average watemte
perature of 59.3 °C that was identified in the last EuP dyyconducted in 20061SIS 2003).

Table 3.6: Distribution of chosen programme temperatures , relative percentage (in %) and
absolute number of households in brackets (Richter 2010b)

Programme temperature Germany Italy Sweden UK Total
Other 2.9(3) - 7.8 (8) - 2.6 (3)
35/45°C 9.5 (10) 0.9 (1) 2.6 (3) 3.4 (5) 4.0 (5)
50/55°C 25.2 (26) 45.5 (54) 41.9 (45) 29.3 (39) 35.0 (40)
65°C 54.5 (56) 32.6 (39) 38.9 (42) 30.8 (41) 38.6 (45)
70/75°C 5.4 (6) 5.6 (7) 1.9(2) 11.0 (15) 6.2 (7)
Average programme temperature 59.6°C 58.5°C 58.0°C 60.1°C 59.0°C

3.1.6.2. Stiftung Warentest

An article of the German consumer journal Stiftung Warentg&iftung Warentest 2015apoints out that
the Eco and the automatic programme are the most used programmes: 43%he participantsof an
online survey in January and February 201idicate thatthey use the Eco programme to save energy

and water while 47% use the automatic programme of their dishwasher to optimise the use of energy

water and time 24% of the participants never use the 'Eco' programme.
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3.1.6.3. Reasonsfor consumers to not chose the Eco programme

Even thouglenergy efficiencylow water consumption and information on trenergylabel are important
purchase criteriaKigure3.1 and Table3.1), the share of consumers using the Eco programemuld be
increased

ANYR] dmp t_pgmsq pc_gmlqg amlqgskcpq (&4 | mr
2014)

Within the inrhome study ofBichler et al(2015) consumers were forced to use the Eco programme for a
period of 10 dishwashing cycles. Afterwardley were asked if they will further use the Eco programme
as their main dshwashing programme. Consumers that were not willing to further use the Eoce pr
gramme were asked about the reasons to do so. Ovef&0f the respondents claimed that the Eco
programme takes too much time.

This criterion for not using th&co programme issupported by findings of the online survenf Bichler et

al. (2013) and are shown irFigure3.7: 89.1%j a m nkj i _ i on _|j ijo \~~r"ko
hours which relates to the programme duration of actuato programmesgection2.2.4). 4.8% do not

care about the runtime of their dishwashing programme. For%4.a@f consumersthe acceptance of the
programme running time depends on their actual time schedule. Oy & consumers accept po-

gramme running time<) 3 hours.(Bichler et al. 2013)

The runtime doesn’t matter. [l 4.8%

Depending on the time | have left
on this day. - 2%

mofethand kiows |%2"

3-4 hours I 1.8%

2-3hours [  16.6%
2hows | -
less than 1 hour | 19.4%

0% 10% 20% 30% 40% 50% 60%
n=3836 relative frequency in %

Figure 3.7: Accepted maximum programme durations (Bichler et al. 2013)

Before being forced to use #hEco programme in the irhome study ofBichler(2014), consumers were
informed about the background oéco programmes by an information flyer. The flyer contained short
information about the coherences of Sinner factdi. sectiond.2.2 and whyeco programmes have long
programme durations and still are the most efficient programme to chooShis led to & increase in
acceptance ofco programmes: three months after the study was finishéloe share of households that
predominantly usd the Eco programme of their dishwasher was almost douhlé8ichler 2014)

3.1.7.  Use of automatic dishwashing detergent products

Data reported in this section have been collected from different studies mainly based in Germany. These
data are therefore particular and cannot be exipolated without further indications. Data regarding the
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use of automatic dishwashing detergent products are collected throughdbesumer behaviousurvey
(see3.2).

3.1.7.1. Detergent types

According taJRAPTS(2014), functionality is one of the biggest drivers for consumer purchases ohdis
ry'nc m _ "o mb ion6 "jinpbpnooadi pmgsandhe msetofpid- W \gik ¢ -
washers especially in Western Europe. This meanstlathough consumers are still priegensitive and

driven by price promotionshey are often willing to spend more money on products with a higher efficacy.

This links to the increased use of detergent tabletsc d * ¢\ m~ -kjpark’jin ~%h pimg@ald d i ~ g [
and other additives to ensure better cleaning resutspecially for glassware.

Statistical _\ o\ j a ‘rgalidospgh behavidtr of automatic dishwashing detergents is very rare.
Two German studies carried out IBichler(2014) and Schneider & Stammingef2011), give an impres-
sion of how consumers use automatiishwasling detergents and other products meant for use in aut
matic dishwashers (e.g. regerating salt rinse aid).

Within the irhome study ofBichler(2014), 59.0% of 200 participating German households used niult
functional tablet products (2n-1 to Alkin-1), 24.1% used standard tablet (including solely automatic
dishwashing detergent) and 16.9% of the household used aedgent powder Figure 3.8).Data were
gathered through individual #mome visits and by dishwashing diaries. Each of the 200 households@arti
ipating in the study reported the data from 10 dishwashing cycles.

70%
59,09

60% ]

50%
c
-
]
3 40%
=
c
o
o 30%
= 24,1%
®
-— 0,
& 20% 16,35

- .

0%
Detergent powder Standard tablet Multifunctional tablet
Basis: 1995
What sort of detergentdid you use during the observed dishwashing cycles? dishwashing
cycles
Figure 3.8: Types of dishwasher detergents used in German households , relative shares (Bichler

2014)

An additional use of rinse aid and regenerating salt is necessary for users of detergent powdestamt
ardtablets\'i _ m>"*jhh i _~ _ ajm pn > mn ja hpgodapi ~odj i\ (
3.75 mmol CaC@l (=21°dH). Howevemwhen asked about the use of rinse aid and regenerating ,salt

59.3% of respondents claimed to use rinse aid abd.6% claimed to use regenerating salt. Since 41% of
observed household used standard tablets and detergentpowdér . \ m> \'n rdoc r\ o m
mmol CaC@/l are very rare in Germanyhose shares necessarily include consumers using rinse aid and
regenerating salt in addition to a multifunctional tablet produétigure3.9).
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100%

I yes @ no

90%
20% -
70%
60%
S0%

40% -
30% -

Relative contribution

20% -
10% -

0%
Rinse aid Salt

Did you use rinse aid and regenerating salt? Basis: 1195
dishwashing cycles

Figure 3.9: Use ofrinse aid and regenerating salt (Bichler 2014)

The second Gernmastudy about consumer behaviour in terms of automatic dishwasher products etalua
ed 2 567 responses to aguestionnaire that have beeprovidedwithin the nationwide campaigrday

° Npno\di \] g  , nnitiated 8y the Forumni Waschemitp:/forumwaschen.dg/ (Schneider &
Stamminger 2011)

26.4% of respondents use detergent powders3) . r pn°- nol\i _-oin] g b7bkaskon
multifunctional taldets. For multiple answers were allowgethe sum of shares add up to 102,avhich
means that some consumers use more than just one typeaatomatic dishwashing detergentSchneider

& Stamminger 2011)
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Which automatic dishwashing products do you use? Basis: 1573
respondents

Cleaning amplifier
Machine care
Odours
3-in-1-tablets to All-
in-1-tablets
2-in-1-tablets

Mono-tablets

45.1

Rinse aid

Regenerating salt

O @ @ 0 B @ 0O B ©®

Detergent powder

0 20 40 60
in %

Figure 3.10: Usage of automatic dishwashing products in German households (Schneider &
Stamminger 2011)

Users of multifunctional tablet products were asked about their usafedditional dishwashing products
(Figure 3.11). Answers were compared to those of a former questionndign the campaigrday in
2006.

Figure 3.11 shows that h 2010, 38.6% of multifunctional tabletusers (2-in-1, 3-in-1 up to alkin-1)
additionally used a rinse aid producthe share of 2in-1-tablet users is 22.8% following Figure 3.10.
Users of 2in-1-tablets (combining detergent powder and regenerating salt) are recommended to use a
rinse aid productl6.2% (386% (multifunctional)- 22.4% (2-in-1)) of the multifunctional tablet users use

an additional rinse aid produgceven if their tablet includes rinse aid function. 27.7% of multifunctional
tablet-users additionally use regenerating sahlthough their tabét already includes regenerating salt.
Since 2006 the share of consumers that additionally use rinse aid and regenerating salt has decreased (
11.1% respectively 13.2%).
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in %

(n=905)

Rinse aid
Mono-tablet
Machine care

Cleaning amplifier

Detergent power
Regenerating salt

Figure 3.11: Users of multifunctional tablets: usage of additional automatic dishwashing pro d-
ucts (Schneider & Stamminger 2011)

With regard to the expected regulatongstriction on phosphorous that would technically mearan of
phosphates fromconsumerdishwasher detergents (cf. sectidn3.1.9, a study byBio by Deloitte(2014)
revealed that onsumer attitudes toward phosphateontaining detergents (botftonsumer automatic
dishwasher detergentsGQADD and consumerlaundry detergentd in EUhave been influenced by adwve
tised environmental friendliness of phosphatdése brands. Environmentally superior detergents remain
the top choice of approximately half of customers in Germany (55%pance (64%)UK (50%) and the
USA (9%), according to a 2009 consumer survey by Usaredscited byBio by Deloitte(2014). The only
hindrancefor the interviewed consumer@ buying green productsvould be performance with 47% of
French respondents saying they woudddy greener products if cleanliness efficiency remained the same.

3.1.7.2. Detergent dosage

Within the technical analysis as basis for the revision of the EU Ecolabel criteria for dishwasher detergents
(JRAPTS 2015¢)a sample study of the market leaders for consumer dishwasher detergents was done.
The analysis found that mukfunction tablets weigh around 19 g and singfenction tablets do not weigh

over 17g. According to then-going revision of thee EU Ecolabel criteria and its latest proposal fiws-

age requirementsthe reference dosage shall not exceed the amounts proposedahle3.7 (rinse aids

are proposed to be exempted from this requirement as it is not dosed by the consumer but instead by the
dishwasher and as such the dosage is fixeHpweveras commented this satme is under revision and

the given values can still be modified.

Table 3.7: Proposal for revised dosage requirements of the EU Ecolabel for dishwasher dete r-
gents; source: JRCIPTS (2015c)

Product type Dosage

Singlefunction dishwasher detergent 18 g/wash

Multi-function dishwasher detergent 20 g/wash

In the reportregarding EU Ecolabel criterialso dosage requirements of other ecolabels and voluntary
schemes were analysed which are presented in thable 3.8. Note that the dosage levels fothe EU
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Ecolabel are calculated based on medium water hardness whefeather ecolabelsit is calculated
based on soft water. Washing in soft water requires less detergent and therefore the maximum dosages
will be lower.

Table 3.8: Dosage requirements for dishwasher detergents for other ecolabe Is and voluntary
schemes; source: JRCIPTS (2015c)

Scheme Requirement

AISE Charter for | § Forautomatic dishwashingADW powders and unit doses (e.g. talggel sachetsliquid
sustainable sachets) with rinse function: Dosage g/job (1 dish wash gywbemad soil, excluding free
cleaning r\o m amjh gdlpd_ * b g pido _jn n$5 y

1 For ADW powders and unit doses (e.g. tajed sachetsliquid sachets) without rinse
function: Dosage g/job (1 dish wash cya®rmal soi| excluding free water from liquid /
gelunitdos n$5 y -+ b

Nordic Swan The maximum dosage limits are:

1 Single function products: 18 g/wash

1 Multifunctional products 20 g/wash

Rinsing agent is exempted from this requirement.

Env. Choice NZ | No dosage limits specified

Current EU Total chemicalgTC) are the recommended dosage in g/wash minus the water content: The
Ecolabel amount of total chemicals shall not exceed the following amounts:

a) For singlefunctional dishwasher detergents: J£&= 20.0 g/wash
b) For multifunctional dishwasher detergents: = 22.0 g/wash

Good Env. Products must give good results at a dosage not exceeding 18 g for soft wateg°(fH) in a
Choice 12-setting dishwasher.

Using a detergent powdemanufacturers and professional associations recommend a dosage of 20 g for
a normally soiled dishwasher load and 30 g for a heavily soiled dishwasher (fadum Waschen 2015a)

Consumers tend to overdos€&igure3.12): 51.9% of the observed households used more detergentypo

der than recommended (30.0 to 40.0, 3% ~ q ~ i c \'gdgt jg m_jn> _ oc"’ m"
31.9% of households dosed accordirig the recommendationgrom Forum Wasche2015a), 3.2% used

less detergent powder than recommended for a normally soiled dishwasher (@ichler 2014)

60%
51,9%

50%

40%
s
S 31,9%
2
T 30%
s
(=]
v
S
S 20%
&
& 13,0%

10%

0,5% 2,7%
0% ===
Oto<10g 10to<20g 20<30g 30<40¢g 240g
Basis: 185
How much detergent powder did you use? dishwashing cycles
Figure 3.12: Dosing behaviour of detergent powder in German households (Bichler 2014)
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3.1.8.

Forum Waschen provideaformation on sustainable behaviour in daily housewofleir] mj ~ ¢ pm"
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Best practices in automatic dishwasher
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dishwashing advice consumers to
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Dispose food scraps into the waste bin

NOT do manual preinsing of the dishes

Load all items in a way that the surface can be reached by the water jets

Load the dishwasher to its full capacity
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Choose the Eco programme for cleaning normally soiled dishwasher loads

According to stakehder feedbackfrom the questionnaire(JRAPTS 2015h)efforts of consumers to
avoid undeffilling the machine using the watersaving programme and doing dishes at low temperatures
increased over the past yearsf. Figure3.13.

Overall, efforts to avoid under filling the machine, using the water-saving program and doing
dishes at low temperatures, increased over the past years, which is not the case for doing the

Q45 WINER OF Te A0WINg SMOrS 0 yOu MARE 10 CRAN MO SURLETatn T | FRIEC = 100 (SEPaAENET NEMEE OpUons Al X DECpk NVINg SN Ners Wn N = 208

Efforts made to clean more sustanably

Avoid underfilling the machine

Use water-saving programmes in
the dishwasher

Do dishes at low temperatures
55°C or lower

Avoid using a lot of water — not
rinse under running water

Use a small amountiiess
detergent

Use sustainable detergents when
cleaning

Purchase more sustainable
products

Do the dishes less often

Other

2014

%
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2011
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Figure 3.13:

Efforts made to clean more sustainable; provided in JRCIPTS (2015b)

On an international basjgshe programme committee Household Technolog@éstainability (PC HT&S) of
the International Federation for Home Economics (IFHE) identibest"practice$ for doing household

jobs. Among its dissemination activitiesn JUy 2014 a poster dealt with best practices in automatic
dishwashing Figure3.14). It advicesthe reader in terms of preo m™ \ o d i b Bjmd pBxwdsh dirtyn
dishesb, ives advice how to load the dishwasher correctly (e.g. to always load to a maximum capacity)
how to use it correctly (e.g. choosing the right programme according to the soiling, bost detergent
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\ 2N jm_di b o] dWce)iwpaatd doavpemthendigres dre clean (e.g. switch off the dishwasher)

or what to consider when buying a new dishwasher (e.g. looking for efficient appliarftfedf n.d.)

INTERNATIONAL FEDERATION FOR N'\
HOME ECONOMICS "
H
{3
Bk A L R
& > INTERNATIONAL FEDERATION
70R HOME ECONOMICS

l FH E Programme Committee on Household Technology and Sustainability

1. Don’t Pre-Wash

Best Practice Tips
Automatic Dishwashing

2. Loading:

© Heavily soiled dishes —) use a high temperature
wash or the pots and pans cycle

© End of oycle — use low temperature or air dry
cycle for drying

4. When the dishes are
- clean....

| appliances that =y ,
g vater&energy -
Choose a load capacity that |
fits your needs

Make sure it has an internal
electric heater for the water

Figure 3.14: IFHE-poster on best practices in automatic dishwashing (IFHE n.d.)
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3.2. Results of the 2015 consumer study on dishwashing

3.2.1. Introduction and methodology

The semirepresentative(as only a part of all consumers is surveyed according to the described r&es)
online survey was conducteoly the University of Bonn in ApriMay 2015. The aim of the survey was to
assess the dishwashing behaviour of more thar0B0 households in 11 European countries (Czeeh R
publig Finland France GermanyHungary Italy, Poland Romania Spain Sweden andhe United Kingdom)

Vi jlo\vdi di aj mh\odji \']jpo oc’ rdnc  enerpyilabel g q°

These results support standardisation activities and the revisioreoddesignand energy labelrequire-
ments for household dishwashers

A professional market research company Tolulneated in Frankfurt (am Mainjzermanywas respons
ble for translating the questionnaires into different languagesgcruiting participants from the panel of
registered consumers and fulfilling the quotdsr each country.

Households were selected following predefined criteria:
9 Selected age groups:
- 20,39 years
- 40,59 years
- 60,74 years
1 Household size:,2, 3,4 and > 4 people
1 Involvement in dishwashing: substantial
9 Distribution of gender: more than 38 female.
- DW equipped with heat pump. These labelling requirements should be covered by thelamen

ed FGas Regulation 517/2014.

Furthermore Eurostat data were used to calculate ttdistribution of the population in the particular age
classes and household sizein each countryThis was thentruly reflected in the selection of the partic
pants for each country panel.

The participants were asked about their automatic and manual dishwashing behawioeir opinion
regarding energysaving issies and their awareness of information reported on teaergy labelof dish-
washers and user manuals. Demographic data were also recondiedtification and exclusion of outliers
has been done as described in Anr2.3 This Annex also includes additional information about how the
responses on the survey were handled and interpreted.

3.2.2.  Weighting of average values

Weighting according to the number of households of Bamuntry compared to the sum of all countries
investigated was implemented for calculating EU average results.

Table3.9 illustrates the contributio of the European countries in the survey. The EU averages represent
82% of all households in EA28.
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Table 3.9 Contribution of European countries in the survey
Country Panel Valid dat# Household Contribution to total
results(in %)
Czech Republic 300 292 4502 431 3%
Finland 300 290 2579781 1%
France 600 582 27 106 517 16%
Germany 600 585 40 656 000 23%
Hungary 300 285 4105 708 2%
Italy 600 581 2500 700 14%
Poland 600 570 13 567 999 8%
Romania 300 293 7 470 429 4%
Spain 950 914 18 083 690 10%
Sweden 300 296 4725279 3%
United Kingdom 600 589 26 414 000 15%
All households in the sample 5450 5277 174 218 834 100%
Total number of households in ERB 213 656 847
* The selectioreriteria were modified after the first stakeholders meeting held in Seville on 23 June. Therefore
small differences in the data are explained.
** Source: UNECE Statistical Datahasenpiled from national official sources.

3.2.3. Results

3.2.3.1. Penetration of dishwa shers

In the beginningof the survey participants are asked whether there is an automatic dishwasher in their
household. Those who do not have a dishwasher in their household are forwarded to the part of the
guestionnaire that deals only with manual dishshing behaviour. It was necessary to recruit Spanish
households without a dishwasher additiongllyecause of misunderstanding translationgherefore the
results for the ownership rate of Spanish households have been disregarded. For the remainingeunt
the ownership of dishwashers that has been found in the survey is somewhat higher compared to the rate
that has been published by Euromonitor in 201Bgure 3.15). Deviations can be explained by the caontr
bution of the survey panelwhich only includes people between 20 and 75 years and who have internet
accesswhile Euromonitor takes all households into consideration for their calculations.
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B Survey 2015  ® Euromonitor 2013*
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Figure 3.15: Ownership of dishwashers (n = 5277); source: JRCIPTS (2014)

On average61% of all households participating own a dishwasher. There is a significant relationship
between the household size and the possession of a dishwagbee Annex8.1.3. The penetration rate of
dishwashers is clearly higher in households with four people2¢y And more than four people (6%), and
clearly lower in singlgperson households with an average of %d(Figure3.16).
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people
Household size
Figure 3.16: Ownership of dishwashers based on household size (weighted n = 3216)
3.2.3.2. Important features of a dishwasher

The participants of thesurvey were asked for the main features that are taken into consideration when
buying a new dishwasher. Nineteen features were given; firsily of them should be chosen as the most
important ones andsecondly they should be arranged according to theigrities of the participant. Fa&
tures that were not chosen.e. 13 out of 19 featuresreceived 0 points while the others got 1 to 6 points.

Oc  a |dweempergy an® water consumption and associated bilsdn oc~ hjno dhkj mo

participalmn ja oc  npmg t rc i " cGopdrcldnibhg performahee wp ® p C
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\ dimple &nd easy to use(Figure3.17).

Low energy and water consumption and associated bills
Good cleaning performance

Purchase price

Long lifetime can be expected

Low noise emissions

Simple and easy to use

Good drying result

Load capacity closer to my needs

Large load capacity

Short programme duration

Self-cleaning

Well-known brand

Flexibility when loading

Automatic programme

Large selection of programmes

Size and exterior design of the dishwasher
Hygienic programmes or features

Network connectivity; communication between household appliances

M all weighted

Recommendations by experts, retailers and/or users (e.g. in consumer...

Allocation of points:
1 (first priority) =6 points

2 =5 points
3 = 4 points
4 = 3 points
5 = 2 points
6 (sixth priority) =1 point
Not selected =0 points
0 2,000 4,000 6,000 8,000 10,000

sum of points

Figure 3.17:

portant] to 6 [least important]) (n = 5277)

3.2.3.3.

Important features for consumers when buying a new dishwasher; 1 [mosti m-

Types and sources of information supporting purchase decisions

Different sources of information are consulted by the consumers before purchasing a new dishwasher.
The most important sourcesf information are websites of manufacturers (46) and online product
ratings (46%). 34% of the consumerstrust the advice of a salegerson in a shop and 3@ consider
recommendations from relativegamily, friends or neighbours. The product fiche is colted by 3%% of

the consumers and the label on the machine by%QFigure3.18). The relative low relevance of the

energy label and related data may'b
di b%) Apmoc mhj m  \
the label and higher relevance of the fiche.
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Website of the manufacturer —
Online product ratings Al
Product fiche [ NSSEa
Advice of a sales person inashop [T
Recommendations from relatives, family,... DD G 0ED
Consumer magazines/websites  [NGEEG
Marketing material available at the shop... NG EEEE
Display on the front panel of the... 20|
Label on the machine  [RNZ006)
User manual [EEEE
Sacial media  |NSEE
Others |8l
Via a Barcode (QR-Code) B
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relative contribution
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3216)
3.2.3.4. Manual treatment of dishware in households with  dishwashers

Although there is an automatic dishwasher in the househaertain items are washed

by hand. After

summing up all items per day on average over all households (with a dishwasher) 37.1 items are used per
day per average household and have to bkeaned afterwards: of these item$.0 items are cleaned
manually. Generally more than 40 of all pots and pans and 2% of all bowls arein averagewashed by
hand. Even platesups glasses and items of cutlery are washed by hand in households owniwlisia

washer fFigure3.19).
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Pots 8 Other Bowls Cups &  Glasses Plates  Items of
Pans Mugs cutlery
Type of tableware

Figure 3.19: Percentage of items washed by hand (weighted n = 3216)

Items which are cleaned in the dishwasher are greated in most of the households=(gure3.20). Only
19% of households indicate that their dishes are not prmeated at all. The majority of the participants
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scrape or wipe off leftover pieces of food before washing the items. Each item is-pnsed under the
tap in almost a third of all householdsl0% wash heavily soiled items by hand and% state that they
only load items into their dishwasher that get clean without greatment. Another 1%6 only prerinse or
soak potspans and casseroles.

Figure 3.20:

| usually wash heavily soiled items by hand - 10 %

Only items which get clean without any . 4%

pretreatment are loaded into the dishwasher

Only pots, pans and casseroles are pre-rinsed

or soaked

Each item is usually pre-rinsed under the tap _ 31%
Leftovers of food are scraped or wiped off _ 599%

Dishes are not pretreated before they are

loaded into the dishwasher

0%
® all weighted

20% 40 % 60 % 80 %
relative contribution

Pre-treatment of dishes , multiple choice (weighted n = 3216)

Three aspectavere shown as reasons for prgeating the dishware being all of them of equal m-
portarce (Figure3.21): Re-rinse the dishedor preventingbad odour inside the machin@5%), afraidness
of not getting cleandishes without prerinsing(42%) and concerns that thedishwasher cannot handle the
amount of soiling on the dishegt1%)

Figure 3.21:

| have not thought about it up to now . 4%

The dishwasher is not used frequently and
soiling would encrust strongly

| am worried that the dishwasher can’t handle
the amount of soiling on my dishes

To prevent bad odour inside the machine

The dishes may not get clean in the dishwasher
without pre-rinsing

0%
M all weighted

10 %

18 %

20% 30%
relative contribution

41 %

45%
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40% 50%

Reasons for pre-treating dishware (multiple choice) O 8u indicated that you usually
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ui 6 Al
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3.2.3.5. Dishwashing frequency and programme choice

An average of 5.1 atomatic dishwashing cycless run per week in all households participatirgn the
survey(Figure3.22). French and German households are below thisrage with only 4.3 and 4.4 cycles
per weekwhile the Hungarian households run their dishwashers 6.9 times per week.
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Figure 3.22: Frequency of automatic dishwashing per week (n = 3252)

Regardinghe influence of the family sizethe data show that the number of dishwashing cycles per week
significantly relates to the number of people in the householdee Annex8.1.3. On average 2.7 cycles
are run per week in a singlperson householdwvhile the dishwasher is run 7.2 times per week in heus
holds with more than four peopléigure3.23).

8.0

7.0

iy
[=]

L
[=]

average clean cycles per week
=
=

3.0
2.0
1.0
0.0
1 person 2 people 3 people 4 people Mare than 4
people
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Figure 3.23: Frequency of automatic dishwashing per week based on household size (weighted
n = 3216)
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According to the results of this suey 39% of all cleaning cyclesare run in a normal programme22%
usea normal programme a#5, 55°C and 1P6 use a normal programmeat 60 or 65°C. 196 of all dish-
washing cyclesare run in Eco or energysaving programme cyclesTheshort programme has a contrib
tion of 11%, automatic and intensive programmes have a share @b@ach. The glass and the rinse (and
hold) programmes have the lowest relevance and are chosen in oPtyahd 7%, respectively of all
cases. The percentagesaaillustrated inFigure3.24.

Rinse/Rinse and Hold

Short/Quick/Time-Saver/Turbo/1 h'/'30 min'
programme

Glass/Gentle/Soft/Delicate/Light programme

Automatic/ Auto'/'SensorControl' programme

Intensive/Power/Heawy/70 "C/75 °C
programme

MNormal/Regular programme 60 *C/B5 °C

Mormal/Regular programme 45 "C/50 °C/55 *C

Eco/Energy-Saver programme

0% 5% 10 % 15 % 20 % 25 %
percentage of all cycles

Figure 3.24: $EOEXxAOEEIT ¢ POT COAI I A0 OOAA | pAPdedeindcat€ A 1T £ Al
what kind of programme you use for washing your dishes and how often it is used 8 6
weighted n = 3216

The programmedependsto a certain extenton the age of the machine that is available in the household
(see Figure 3.25). The percentage of dishwashing cycles with the Eco programme is slightly lower in
machines that are older than eight years. There is andfigant relationship of the use of théco pro-
gramme and the age of the dishwashésee Annex8.1.3. O ¢ hormidlregulatz k mj b at\4% $6°Cn
and at 60, 65°C areused more frequently in the machines which are eight or more years bid not
significantly.

A distribution of programme use is applied in sectiéril.1.4to calculate the energy consumptiaunder
real life conditions A slightly different distribution is used than figure3.24 as the distribution used for
the calcuétion is based on thdistribution of programme observed in dishwashers younger than three
years
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B Eco/Energy-Saver B Normal 45-55°C B Normal 60-65 °C  ® Intensive 70-75 °C
B Automatic [ Glass/Gentle [ Short M Rinse (and Hold)
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Age of the machines in years

Figure 3.25: Dishwashing programmes used based on the age of the machine

Regarding particularly the usagef the Eco programme in households with younger and older machines
the data show that this programme is used more often with younger machirigguyre3.26). About half

of the households with younger machines (0 to 3 years old) use the Eco programme at least once a week
Howeverin households with older machingmore than 50% percent of the participants do not use it at

all and about 3@6 use it at least once a week. The Eco programme is not used at all ¥ 89 the
households with younger machines (0 to 3 years old).

B Mot at all @ Once every 4 weeks B Once every 2 weeks
W 1-2 times per week M 3-4 times per week W 5-6 times per week
O 7 or more times per week

>10

=
o

Age of the machine in years
= k2 W B U O =] D2 WO

A

0% 10% 20% 30% 40% 50% €60% 70% 80% 90% 100%
Usage frequency of the Eco programme

Figure 3.26: Usage of the Eco programme based on the age the machine
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The reasons for using short programmes were investigai@agure 3.27). The main reasqgrchosen by
60%j a oc " jitogakeemergy and waterd O c d revedls thmtmostof the people who

use short programmesnight not know the relatioship betweenenergy consumptiorand duration in
dishwashingcorresponding to the Sinner circle (see secti@.2. In the questionnaire it was not dist
guished if the short programmevhichis chosenby the consumerss a programme for normally soiled
dishes or for lightly soiled ones. If people put only lightly soiled dishes irir thgpliance and then usan
appropriate programme for lightly soiled dishes, this indeed usually needs less energy than programmes
for normally soiled dishes and thus consumers save energy. In that sense the ansadd becorrect. If

they however choosa short programme for normally soiled dishes thing it needs less energy lause

it has a shorter duration, the answer would represent a misunderstanding of the real interdependency of
the different factors of the Sinner circle. Unfortunately also orethppliances themselves it is not always
clear what the purpose of the short programme is (for lightly soiled dishes and thus with possibly lower
energy consumption or for normally soiled dishes and thus with higher energy consumption) making it
difficult for the consumer to decide whether he should choose a short or a long programme to save ene
gy, if they know these relationships at alAdditionally 55% use a short programme because the dishes

are slightly dirty.It is not clear if these are the same pple that also indicated they would use a short
programme to save energy and water. At least there seem to be some overlapping between these two
reasons.Only 1446 apply the short programme because of its main characteristic and purpagech is

the savingof time.

To save energy and water [ E o
My dishes are slightly dirty  [ES S
| don't have time |GG

Out of habit [JEER

m households which use 0% 10% 20% 30% 40% 50% 60% 70%
short programme relative contribution
Figure 3.27 #1171 001 AOO6G

OEOAO A& O OOEI ¢ OEAj OEEAO abCOOA
I

i1
EO Ui 6O OAAOI £l O OQtudighteddE 15000 DOT COAI | AOed

3.2.3.6. Programme duration

The participants ofthe survey chose contradictory options concerning programmes with long cycles
(Figure3.28).34%j a oc h di _d”\ o0 problems Wwith programrhes with iy cyclés \ i _
22% " q i p i _thatrlong tycle timés can be energy efficien)  J i ocC ,28%tthem ¢\ i
consumershAbm | mr “cjgctc rf _r _  npmep »2%oftha gspdndents | ml e
do not want to run the machine with rone at home. For a certain percentage of the participattsg

cycles are inconvenient as they may disturb people nearby during the d& (8 night (1%%6) and also

make it impossible to clean all the dishes in the time available 40
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Long cycle times could deter me from
washing all my dishes in the time | have

| don’t believe that a programme with a
long cycle is energy-saving

Long cycle times overnight may disturb
my neighbours or myself

Long cycle times during the day may
disturb my neighbours or myself

I understand that long cycle times can be
energy-efficient

| have no problems with programmes
with long cycles

| don’t like the machine rLlnn'Ing when | _
am not at home
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W all weighted relative contribution
Figure 3.28: | AAADOAT AA T £ 111 ¢ DPOI COAT I Avhadtis your Apin
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The participants of the survey possessing a dishwasher were introduced to seutvwities they could
apply to save energy and/or monefigure3.29). The most acceptable one for é8of all households is
o0 Cc penérgysaaing programmes offeredy the maching 28% would take it into consideration and
only 3% disapprovethe use of energysaving programmes. Additionajlynore than 50% of the house-
cCjg_n rj pg_skipprerinsthggby daneb \oij _ % refupse to do this. When it comes long
programme cycles35% are willing to accept them13% refuse to accept them and 5%% of the partid-
pants are not confident with long programme cycles.

Using an external hot water supply from
renewable sources
Place more dishes than | usually do into the
dishwasher

Using lower temperature programmes

Skip pre-rinsing by hand

Using energy-saving programmes offered by
the machine

Delaying the starting time of the programme
Accepting longer programme cycles

0

W No B Perhaps B Yes

%

20 % a0 % 60 % 80 % 1
relative contribution

8

%

Figure 3.29: Acceptance of energy-saving A A O E O EMbigh/AdfGhe foldowing options would you use

if doing so would enable you to save energy and/or moneye 6 QN

xAECEOAA 1 E o

This is supported by the results concerning the maximum time that is acceptable for a cleaning cycle
(Figure3.30). Almost 7@ of all consumers do not accept cycles requiring more than 2 h anéo2tcept
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a maximum duration of 3 h. The acceptance of cycles with 4 h @renduring nighttime is low, even
though it is higher than for programmes rming during the day Less than 2®% of the consumers would
accept a cycle time of 4 h or more.

EBMax.2h ®mMax.2h ®BMax.4h ™ Morethan4h

During night-time

During daytime
0% 20 % 40 % 60 % B0 % 100 %
percentage
Figure 3.30: Acceptable programme duration for an energy -saving programme , weighted n =

o ¢ p d@f af eDergy-saving programme required a longer cleaning time ,what is the
i AgEi OF OEI A UT O x1T Ol A AAAADPO A O A Al AATEIT C

The highest acceptance of longerggramme time is found in households withhyoung machine Kigure
3.31). More than 30% of the participants with machine of 1 yeald or less would acget programme
time of 3 hours during daytime. During night tima programme duration of 4 hours is acceptable for
13% and even more than 4 hours for%® of the participants with young machines (age of 1 year or less).
Ths data shows that the providedo® programmes with longcycle'stimes are being more and more
accepted by the users.

During daytime During nighttime
100%
90% B More than 4 hours
BO%
s 70%
'g B Maximum 4 hours
£ b60%
=
§ 50%
L a0% B Maximum 3 hours
=
3 30%
20% B Maximum 2 hours
10%
0%
1 year 2 years 1vyear 2 years
Age of automatic dishwasher Age of automatic dishwasher
Figure 3.31: Acceptable programme duration for an energy -saving programme of participants
owning a new machine (max. 2 years | | A [fanjerfergy saving programme required

a longer cleaning time , what is the maximum time you would accept for a cleaning ¢ y-
Al A AOGOET ¢ AAU AT A TECEOeo
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Participants who indicated that they would be willing to accept longer programme times to savr@n
and/or moneytend to accept longer programme times during daytime and night tjth@n those who are

not willing or are indecisive whether to accept longer cycles times. There is a slight association between
maximum time participants would accept fa@ cleaning cycle during day and night and accepting longer
programme cycles or ndiseeAnnex8.1.3.

3.2.3.7. Energy label

The results of the surveyHgure3.32) reveal that the majority of the consumers owning a dishwasher do
not know to which programme the energy efficiency class on the label refers. A total &6 Bélieve that
machines with a high energy efficiency class save energy and water in all of the programmes &¥d 22
believe thatonly energy is saved in all of the programmes. OnBo4nd 9% believe that energy or energy
and water, respectivelyare saved onlyn a selected programme.

4 % B Energy and water in all

of the programmes

Energy in all of the

22 % programmes

Energy and waterin a
selected programme

Energy in a selected
programme

Figure 3.32: Perception of the energy label j O) x1 01 A A@GPAAO AOI I A AEOExAC
energy efficiency class available in the market that it saves..."); weighted n = 3216

Consumers were asked to tick all the pieces of information that should be indicated future energy
label (Figure3.33). The energefficiency class is the most important issue that is chosen by %8 of
consumers and 6% want to retain the indication of noise emission on the label. Only#and 40 % are
interested in energy and water consumptigespectivelyper year; 58 and 56% prefer to find values for
energy and water consumption per cycle. Cleaning performance is chosen%ybthe consumerswhile
the drying efficiency is relevant for only 44. A total of 53% want to retain the indication of the capacity
(in place settingson the label. Additional aspects that are requested byd@nd 43% of the participants
are the duration of the energygaving programme and the expected lifetime of the machirespectively.
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Energy efficiency class : 78% ]

Noise emission

Energy consumption per cycle
Water consumption per cycle
Cleaning performance
Capacity (place settings)

Duration of the energy-saving programme

Drying efficiency
Expected lifetime of the machine )
Energy consumption per year
Water consumption per year 40% ]
Recyclability of the machine at the end of life T 189% |
CO2 footprint [ 17%

Programme used for the assessment [ 15% |

Energy classes allowed in the market [T15%]

Giving example of the level of noise emission (e.g. birdsong,... T14°% |

Information about the energy classes of an average... [13% |

Percentage of recycled materials [12%]

0% 20% 40% 60 % 80 % 100 %
relative contribution

Figure 3.33: Information on the future energy label j 1®your opinion, which of the following
pieces of information is it important to indicate on the future energy labele & QN
weighted n = 3216

3.3. Manual dishwashing compar ed to automatic dishwashing

Not all of the dishesare washed in a dishwashdor several reasons such as the newnership of a
dishwasher Bven if the household owns a dishwasherot all items are cleaned in the dishwashdbe-
tween 12 and 426 of the dish items are cleaned by hand (sdégure 3.19). This processconsumesa
relevant amount ofresourcesas it was already indicated ithe previous preparatory study6t 14) (ISIS
2007e). This section reports the new data that have been gathered sitlee findings of Lot 14

Richter(2010b) has investigated the dishwashing resource consumption of 200 hbotds in four Eun-
pean countriefGermanyUK Italy and Sweder) by direct observation in these households for two weeks.
In 82 of those households measurement equipment was installeddetailed recording of theresource
consumptionfor manual and automéc dishwashing. The analysis reveals that households owning a
dishwasher consumen average only about half of the water and 28 less energy per item washed up
compared tohouseholds without a dishwashdFigure 3.34). This result is even more importanthen
taking into account that in at least two of the countries (IT and $Eny items were still washed by hand
and manual prerinsing was frequently done even whendishwashemwas present.
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Comparison
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Basis: Houssholds' average; Households with measurement cnly
Figure 3.34: Summary of results comparing energy and water consumption of households with

and without dishwasher per item cleaned in a two weeks observation period (data
from Richter (2010b) )

Accordingto these results it can be concluded that a high dishwasher penetration leads to an overall
reduction in energy and water needed for dishwashing. CECED therefore calculated with the mentioned
consumption values per item how much energy could be saved vitherdishwasher penetration rate in
Europe would be increased from currently 40% to 60% (i.e. by 2Q9@re detailed calculations can be
found in Annex8.1.2

Amj h > @> @? Ynthe’saviggs pugm\up td B@8 MWh per yearThesesavings results from the
lower energy and water consumption when the same amount of dishes is cleaned with a holdseish-
washer instead of manually. The energy consumption of prewashing items before puttie in the
dishwasher is considered in these savings. What is not considered ifatlie¢hat, the number of items
might increase when a household owns a dishwas Thiswould reduce the saving potential.

3.4. End-of-life behaviour

3.4.1. Product use & stock life

Whereas this section describes tltensumer behaviouwith regard to the duration of the product use
section4.4.6 the product lifetime from atechnicalpoint of view (i.e. time to failure of critical parts) is
analysed.

In a study commissioned by the German Federal Environmental Agency (UmweltbundieS&minstitut

together with University of Bonmnalysed data of the Society for Consumer Research (GfK) for large
cjpn cjg_ \Vkkgd\i”~"n di B " mh\lit rdoc m b\m_- oj 0
g d éPrakash et al. 201p This indicator is the timespan in which the productused only by thefirst

consumer; it is however, not to be confused with the technical product lifetime.
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The technical product lifetime might be longer compared to the first useful serlifeeif the appliance is

still functioning and is for example passed on within family members and/or to friends or resold to third
persons. The GfK data is based on a consumer survey asking for the reasons in case of purchasing a new
product (desire for sch a product no such product possessed so far; wish for an additional product;
defect of the old appliance; desire for a better appliance despite functioning of the existing one). In case
of replacing existing productssfK asked for the first useful seiwe-life of the existing product; the GfK

data did not provide information about potential secoihénd use of products still functioning.e. the

overall technical lifetime. This can only be derived for those products that were replaced due to a defect
(df. section4.4.6).

The results ofthe studyshow that the average first useful servielfe of large household appliances at all
(covering washing machinegryers dishwashers ovens refrigerators and freezers) in Germany has
declined slightly from 14.1 to 13.0 years between 2004 and 2012/20(Rrakash et al. 2016)

On averagethe product replacement of large household appliances due to a defect slightly decreased
from 57.6% in 2004 to 55.6% in 2012. This means that a defect still is the main cause of the replac
ment; on the other hangit is important to realise that almost one thil of the replaced large household
appliance was still functional. In 2012/2013he proportion of devices that were replaced because of a
desire for a better devicealthough the old device still workeavas 30.5% of the total product replae
ments.

Extrading the data specific for dishwasheyrshe results show that the average first useful servidiée of
dishwashers in Germany nearly stayed the same with 12.1 years in 2004 and 12.4 years in 2012/2013.
Considering only those appliances still functioning baeing replaced due to a wish for a better appliance
the averagefirst useful servicelife was 11.7 years in 2004 and 11.4 years in 2012/2013.

Attention has to be drawn to the aspect that the share of consumers replacing still functioning appliances
rather earlyto get a better deviceincreases. For dishwashers8% of all appliancesbeing replacedon

the basis of he wishfor a better one were less than 5 years oldn 2012 (while in2004 this was around
13%).

3.4.2.  Maintenance and r epair practice

In 2013, RReusgReuse and Recycling EU Social Enterprises netvaankdiucted an investigation into
some of the main obstacles its members encounter when repairing produdes alia for dishwashersto
provide part of the basis for setting requirements withimplementing measures to improve the reparhbi

ity of products and thus their material and resource efficiency. Based on a questionnaire sent out through
their network the findings are answers from 9 individual reuse and repair centres from four national
networks of social enterprises namely AERESS (SpRapanet (AustrigRéseau Envie (France) and the
Furniture Reuse Network (UKRReuse 2013)

The study revealed the followingpmmon obstacles in repairingousehold dishwasherghich all together
result in repair activities being very costlyhus resulting in a high rate of direct replacement of a defect
machinewith a new model instead of repairing (RReuse 2013)

Lack of access and cost of spare padsd repairs

1 The entire replacement price of replacingnaw motor, pump and electronic boasdis often too
high and prohibits repair.

1 The retail prices of components such as pumps can be extremely high compared to the cost of
their production and yet they play a critical role in the functioning of the machine.

1 A lack of interoperability of key components across different brands and even within brands is
making repair more difficultThe rapid change gbroduct andcomponent design is making itfdi
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ficult for reuse centres to stock up with the parts needed fepair especially in the case of m
tors and electronic boards.

1 Accessories are often very difficult to replace because their designs vary significantly frommo
el to model(eg. dishwasher trays)

1 The length of time that spare parts are availabler purchase also significantly impacts thegp
tential repair of a given productor older machines in need of repasiometimes the spare parts
are simply not available from the manufacturer anymore.

Sometimes only a full set of spare parts can be purchased wbaly a single part is needed.

The main problems are the mechanical timers and electronic circuit boaasl® specific e-
placement part is neededrhe costs of the electronic circuit board are too high dhd replae-
ments are veryspecific ones. It iglifficult to stock up these items from older machines as one
needs the specific design.

Lack of access to service manuatoftware and hardware:

1 The exact documentatigrservice manuals and relevant software and hardware to diagnose the
faults of the praduct are difficult to access for reuse and repair operators that are not official
after sales service providers of the manufacturersurther approved reuse and repair oe
tres/networks often have to pay high prices for this information if they are not thieect after
sales service providers of the manufacturers.

T Oj _\Vt%¥%n di“m \ndib pn° ja g “omjid~ difmo \ _
ten only identify the problem with the appliance by attaching it to a laptop using speciadl-har
ware and ing fault diagnosis software. Use of these tools requires training and are often only
available to the after sales service providers of the manufacturers which makes repair ¢F dis
washers for reuse centres often impossible due to a simple lack of infoiorat

Examples of design that hinders disassembly for repair:

9 Access to product interior and separation of individual components can be difficult. For example
the casing of the dishwasher is becoming increasingly difficult to open in order to accessithe i
ternal components. This is especially true in the case of opening the casing at the bottom of the
machine to access the internal components as it can be extremely time consymintjone has
to turn the machine on its side which is not easy.

1 The internalcomponents cannot be accessed and removed easily; e.g. heating resistorssare fa
tened and must be physically broken duettte use of clips in a restrictedpace.

1 The large number of different models and levels of performance of components make it diffic
to interchange components across different machines even from the same manufacturer

91 Itis often difficult to diagnose the problemespecially if the problem iselated to cleaning and
drying performance where theesting for problems is time consuming

The AustriarMinistry for transport innovation and technolog{Pirkner et al. 2008pathered and compiled
the existing knowledge and results from repandustries and distributors of white and brown goods. It
was attempted to raise the interest of the producer companieghie Sustainability Label that &s been
developed (see sedn 1.3.3.) and to motivate at least some producers to apply for the labelling of one
of his appliances. This study includes many of the points listed above.

The Ecodesign Preparatory Study Lot 181S 2007cusedthe following genericinput data for the cae-
gomt ©° H\ d,repairsn\"imgd”~ "~ » ja _dncr\nc m hj_“gn di - ++2
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Table 3.10: Average input data for maintenance |, repairs and service of dishwasher models used
by Lot 14 in 2007; source: 1SIS(2007c)

Maintenancgepairgservice Dishwashe® ps Dishwashet2 ps

Number of km over product life - 160 km/product life

Spare parts 402 g 482 ¢

(fixed value: 1% of product materials andanufacture)

According to stakeholdefeedback to the senbut questionnaire(JRAPTS 2015hk) maintenance and
repair are very importantand more imporant with more efficient machinesSome stakeholders state

that productsare provided with extensive installation instructions to ensure that maintenance and durabi

ity are not impacted. Good maintenance is important and not doing it can result in sergmqgdrement.

For examplecleaning thedrain filter and running an empty cycle every couple of montesecommei-

ed. Advice for consumers is given in the instruction manuals. Descalers can also be used on an optional
basis.

Some stakeholders assumehat if products are installed in a kitchen that is used by more than one
household (e.g. in student dormitory buildingslan be expectedhat product maintenance is on average
not as good as for a product used by only one household. This will then athecesthe durability.

Anotherstakeholder provides results of a study from 2006 analysing what usually breaks in dishwashers
(cf. also sectiord.4.6). The pllowinginformation is given regarding the repair practic&7% of the dish-
washers in this survey had been repaired during the first 5 years. 26% was repaired firypfassiona)
36% repaired the appliances themselve33% of the appliances could not be repairechd 5% did not
know. The reasomhy aboutone third of the respondents repaitheir machines themselves is possibly
due to the factthat it is very expensive to get arofessionalafter the warranty expired (as most errors
occur after the two year warranty expired).

Another stakeholder points out that for essential household appliances such as dishwasloesimers
can usually not manage without them for a longer time. Offeringimilar product as a loan to cover the
repair time would make repair more attractive.

3.4.3.  Collection rates , by fraction (consumer perspective)

Huisman et al.(2012) describethe following possibilities for consumsrto get rid of ro longer used
(waste) electric and electronic equipment (W)EEREr alia large household appliances like dishwashers.

1 Municipal collection poist <gnj ~“\gg _ Yr\no om\ina m-no\od
card bulky housend waste like furniture hazardous waste and also WEEE at these container
parks.By law, municipalities are obligated to have at least orseichlocation From these colle-
tion points most WEEE is handed over to the system of the compliance schefmeatment
plants being in compliance with at least the minimum standards required for accreditatitm)
other possibility is that municipalities sell WEEE or dismantled fractions like copper cables to
metal scrap processors to receive more money than the reirsbarent per ton collected from
the compliance schemes.

1 Retailers When households buy new equipmegmtc ~ t  ~ \ i c\i _ di ocRe- j g_
tailers havng a contract with the compliance schemes will hand ovlee received equipmento
recyclersthat are under contract of the compliance schemes. Some of the contracted retailers
however still deliver such equipment outside the compliance schdRamilers without a contract
can still legally sell WEEE to local or regional metal scrap processors.

1 Door-to-door collection Households can also choose to give or sell WEEE to-tsdoor colle-
tion which mainly happens in cities or being announced by local collectors collecting metals and
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used EEE. Driven by high metal prizes informal collection patkveyst and obviously the ¢o
lected WEEE will never be handed over to the system of the compliance schemes.

1 Charity initiatives Charity initiatives often work in close cooperation with municipalities and
businesses. Their main function is to sell 2nd haagbliancesif still functioning, to other ca-
sumers.

1 2" hand/internet marketUsable equipment will be sent from one household to another. Strictly
speakingthis is not WEEE but it affects the amounts of WEEE since the equipment can be used
for a longe period. In order to prevent double counting of equipmeénts necessary to exclude
the 2nd hand market from the WEEE prediction model.

Due to the large size of devicedisposal via the municipal household waste is believed not to be relevant
in termsof quantities.

For Italy Magalani et al2012 state that for large household agi@nces the two main disposal paths are
through municipal collection points and retailelRegarding retailerslarge household appliances are

hjnogt kd~rf > _  pk \-26% ofjthe time lftemmim édanjuadtidm with the delivery of new
equipment.
Table 3.11: Disposal channels for large household appliances used by consumers in Italy in

2012; source: Magalani et al. 2012

Average disposal channel of

large household appliances*
Municipal collection points 39.1%
Retailers 37.1%
Reuse (sold or given away) 8.0%
Bad habits (e.g. waste hiplastic waste other wrong streams) 5.8%
Life extension (ol j pn~ 1 $ 5.3%
Do not knowdo not remember 4.1%
Warranty replacement 0.6%

* Note: In this study large household appliances subsume: dishwasivashing machinesvash dryers and cenitr
fuges, furnaces and ovensand microwave ovens. The rates withimese waste streams might varye.g. the reuse
rate is 1.5% for boilers and 20% for microwave overfaurtherthe likelihood of improper disposal practicep-a
pears negatively correlated with the size of thg@pment i.e. for dishwasherghe values might be smaller.

According to stakeholder feedbat the sentout questionnaire(JRAPTS 2015hb)about two-thirds of e
waste is managed by commercial actors without the involvement of producer responsibility schemes.

3.4.4. Estimated second hand use, fraction o f total and estimated second product
life

Althoughthis section showslata for washing machinest is assumed that thefollowing information and
values are also transferrable to household dishwashassa similar category of large white goodmdto
the best of the authors' knowledgeo specificdata for household dishwasher are available

According toVRAR2011), washing machines are thought to pass through a wide range of pathways once
they have reached the endf their first life. This may be via direct reuse (e.g. passed on to friends and
family, sold in online networkr given to a charity)ym™ o \ d g] \m foso \ ritilky waste nollections
and drop off at Household Waste Recycling Centres. Owing to thak, washing machines are not
thought to be disposeaf through regular household waste collections. In their case study on benefits of
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reuse WRAP indicates that 97% of the washing machines are sentetwycling(43%) or landfill (54%)
meaning that 3% might be reused

Refurbishment for reuse only takes place in cases where it is economically viAbkording toWRAP
(2011), on average 25% of the machines received by reuse organisaticm® sent to recycling immae

ately, with another 10% sent to recycling after initial testing. The result is a low leseleuse of washing
machines. In the UK approximately 1@®0 washing machines are reused in some form every year. This
represents 3% of all washing machines reaching the end of their life each year. Preparation for reuse by
charitable and private organigmns currently accounts for just 1.5% of discarded washing machines in
the UK while 1.3%is reused directly via online exchanges or otherwise.

WRAHR2011) identified that typically a washing machine donated to a preparation for reuse organisation
is 4-5 years old. This is likely to be the point at whittte item has reached the end of its economic life for
the first owner (e.g. it requires a repair the owner has decided not to undertake). With a technical life of
12 yearsassumed byWRAR2011), this suggests that a reused item may last up to 8 years in its second
life. The technical lifetime can typically bextended by refurbishment. Data describing refurbishment
periods are limitedbut the WRAP study assumed that refurbishment occurs once and extends the lifetime
of a washing machine by 6 years @00 cycles).
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4. Task 4: Technologies

4.1. Local infrastructure

4.1.1. Energy

Around 704 to 90% of the electric energpuply in dishwashers is used for heating the waf¢he dishes

and the machineHowever his heat can also be supplied by other sources apart from electricity. Technical
options sub as heatingbyacj o r\ o m ~dm~g g\ old\jNc dgij jrk» $# °jcm \@j O
options. Geesection4.2.44.3)

41.1.1. Use of hot water supply

The use of a hot and cold water supply has never been a real option for dishwashers. Since the water
needs to be heated up in the main wash phase and in the finaseimf a washing cyclea cold water
intake in between would cool down the loaded tableware and cause higher energy consumption in the
final rinse.

A better option for dishwashers is to be connected only to a hot water supply. Tadagt household
dishwaders can be connected to a hot water supply. Under certain preconditions (optimal length and
insulation of the hot water pipgefficiency and control characteristics of circulation purop renewable
water heating sources)his can result in reduced energyonsumption andower greenhouse gas (GHG)
emissions.

The hot water supplyoption is expected to achieve higher market shares in the near future as the iastall
tion of renewable energy technologies in the residential sedtosupported by the Art.13 (49f Directive
2009/28/EC on the promotion of the use of energy from renewable souf&agopean Parliament 2009b)
According to tis Directive Member States should have introduced in their buildiregulationsand codes
appropriate measures to increase the share of renewable energy sou8mss also technical description in
section4.3.4

4.1.1.2. Demand-response enabled appliances

As the energy system of the future is getting more and more variable due to fluctuating engemer-

tion from renewable energy saues such awind powerand solar PVstations it is necessary and helpful

to have some flexibility on the demand side as well. This can be realised by appliances which offer a
demandresponse possibility. Howevdrefore launching suchraenergysystema sufficiently large nun-

ber of applianes need to be on the market. tight therefore be useful for a more renewable energy
sourced system (and a better match between generation and consumption of the energy) to support the
introduction of demaneenabled appliancesSee also description provéd in sectior4.3.9

4.1.2. Water

Water consumption of dishwashers has already been reduced significantly during the past years from
19.14 litres per cycle in 1998 to 102 litres per cycle in 2013cf. Figure2.11. This reduction is even more
significant if the water used per place setting is compared. The water reéduchas been achieved by
several technical design options which are described in sectiGrll

With regard to infrastructure and system aspectie following measures of reduced or sustainable use
of water are to be mentioned

181



Ecodesignand Energy Label revisionHousehold Dishwashers

41.2.1. Changing use patterns

Avoiding manual preinsing of dshes would bethe most relevantoption to reduce the overall water
consumption connected to dishwashing (cf. sectioh.5).

4.1.2.2. Use of greywater and ra inwater

Use of domestic greywater and rainwatean play arole in water efficiency. A rainwater harvestingssy
tem can be attached to a tank where the water is stored until needed bydising a pump the water can
then be recycled through the water supply for dishwashers. Hias additionaladvantagesas rainwater is
soft water and therefore causes nlime scalewhich can often cause problems with filters and elements
in such appliance¢Claridge 2015)Soft water would also require less or no water softener and therefore
no regeneration of the interchange colunfwater softener)

Rainwater harvesting systensan provide either a direct or indirect supply from the main storage tank to
the appliances. In a direct system the pump sends the rainwater on demand straight to the appliance. In
an indirect systemthe rainwater is pumped up to a rainwater header tamhere it is gravity fed to
where it is needed. The advantage of an indirect system is that pump wear and tear is reduced and 8 to
10 times less electrical power is used because the pump is activated only when the header tank is empty
rather than every timean appliance is use(RainWaterHarvesting [n.d.])

4.1.3. Telecommunication

The smarthome has reached domestic dishwashers as well and electronics companies are racing to offer
WiFi connected mulifeatured dishwashers. Thesconnected dishwashers provide the opportunity to
consumers to control their appliances remotely. Consumers could have control over almost all operations
of their machines including monitoring the cleaning process remotebuble shootingsetting the gcles

and several other featuredo be operated and controlled via smartphonéablets and PCs. For example

LG Samsungand Whirlpoolhave all announced smanvashing machineswith special smart features
(Griffin 2015). It is highly expected that this technology will be applied to dishwashers as well. Other
companies such as Miele, BSH and Electrolux announced similar technologies at the international trade
al\dm °DA<» di N ko h] "m -+,0

According to(European Commission 2013dhcreased frequency of internet usageoupled with faster
speeds and the growth of mobile access are accelerating recent trends in internet usadadenew and
different behaviour patterns by users. In genertile increasing trend to internet vimobile access such
as smartphonetablet, etc. might also drive the trend towards connected household appliances in future.

4.2. Technical product description

4.2.1. Basic product types

According to the definition given by Regulation (EC) No. 1059/2H@opean Commission 2010and
Regulation (EC) No. 1016/20)&uropean Commission 201QB) f as gcf mj b bgqf ua-gf c p B
chine which cleanginses and dries dishwargeglassware cutlery and cooking utensils by chemicate-

chanica) thermal, and electric means and which is designed to be digwincipally for norprofessional

purposes

Besides this general definitigiooth regulations further use various subategories of dishwashing appl
ances (builin appliances; different requirements related to capacity and size of the machicfesecton
1.1.0).
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Figure4.2 shows the basic construction principle of a household dishwasher. Dishwashers have a front
door to open the cabinet and two or three drawers to put in the crockery. The water is circulated by
circulation pump thatpumps the water into the spray armsvhich are rotating due to the pressure by the
escaping waterThe hydraulic system can be described de tcirculation of the water from the sump
through the circulation pumghe spray arms oer the crockery and thethrough a filter system back to

the sump.Duringcertain phases othe dishwashing programmee.g.at the end of the programmethe
water is drained via the drain pump.

crockery

supply tubes

baskets

spray arms

‘ L.*
filter system r

p . .
circulation pump
drain pump
e
Figure 4.1: Basic construction principle of a household dishwasher (BSH , personal communic a-
tion)
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SHUTOFF SWITCH (SOME DISHWASHERS ARE
CONNECTED BY PLUG AND CORD INSTEAD).

UPPER SPRAY ARM
(SOME MODELS)

SPRAY ARM CAP
PUMP COVER
HEATING ELEMENT ||

ELECTRICAL
PANEL
INTAKE VALVE
AND SCREEN
WATER COVER
INTAKE
LINE
removeandreplace.com
Figure 4.2: Basic construction principle of a household dishwasher (Remove and Replace 2013)

42.1.1. Basic differentiation of dishwashers by the way of installation

The dishwashers on the market can be divided in various-sategories according to the way they are

installed.

1 Freestanding or stan@dlonedishwashers hag a preinstalled countertop and are not supposed to

be integrated into the kitchen cabinets.

1 Undercounterdishwashers (notintegrated): usually it is possible to remove the preinstalled

countertop of freestanding dishwashers in order to put the applianceler the general counte
top of the kitchen.

1 Integrated/builtin dishwashers: Besides the freestanding dishwashers there are dishwashers
that are capable of being integrated in the kitchen cabinets. In these cases the front door of the
dishwasher is hidde behind a kitchen cabinet front. Either they asemtintegrated which
means that the control panel is located at the front of the door and thus still visible or they are
fully integratedwhich means that the control panel is located at the upper sidetad door and

thus invisible from the front. The front looks identical as any other kitchen cabinet.
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1 Countertopdishwashers are mounted on top of the countertop.

4.2.1.2. Basic differentiation of dishwashers by capacity and size
With regard to size and capacithere is a wide variety of dishwashers on the market section2.2.3.2

1 Eull size dishwasherbave a rated capacity of 12 to 14 ps. They complyth the standard size
of a kitchen cabinet which is a width of 66m, a depth of 55 to 60cm and a usually slightly @
justable height of 81 to 87cm.Recentlyalso models with 15 ps appeared on the market. Aesp
cial product offered by one manufacturés a full size dishwasher with two separate drawers i
stead of one dooKFisher & Paykel 2016)his product isfor the time being not available on the
European market andnly offered on the Australian market

1 Slim line dishwashertave a standard width ohpproxmately 45 cm and a typical rated capac
ty of 8 ps to 10 ps. Height and depth are similar to those of the full size dishwashers.

Both full size and slim line dishwashers are available as freestandimglercounterand semi/fully inte-
grated devices.

1 Counertop dishwashers typically have a rated capacity of 6 ps and the following dimensions:
width 55 cm, height 44-45 cm, depth 50-52 cm.

4.2.2. Sinner Circle

According to the Sinner Circled cleaning process is based on 4 factors: mechartesperature chems-

try and time. These factors depend on each othiee. one factor cannot be reduced without increasing
another onewhen maintaining the same cleaning efficiencin comparison to hand dishwashinigp an
automatic dishwasherall factors areof similarimportance(Figure4.3). Forhand dishwashingmechanics

is by far the most importanfactor. The most energy consuming factor during the dishwashing cycle is the
heating of the wash water (i.e. the factor temperature). The fact that the factor temperature in thi-dis
washing by hand process is less important compared to theomatic dishwasher does not necessarily
result in lower energy demand. This is mainly due e tnuch higher amount of water used to clean the
same amount of disheswvhich has to be heate@Richter 2010b)cf. also sectiorB.3).

| lemperalure
time 1
chemistry Rfm @
/b chemistry 4) time

mechanics temperature
mechanics 1

Dishwashing by hand Household dishwasher

Figure 4.3: Cleaning factors comparing dishwashing by hand and in a household dishwasher
source adapted from Miele (2015)
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4.2.3.

The typical phases of a dishwashing cycle are

T
T
1
1

T

The typical phases of a dishwa shing cycle

Prerinse with cold or warm water to remove loose dirt from the crockery;

Main cleaning phase with warm to hot water (usually between 40 and 70°C) and detergent;

Intermediate rinse with tepid wateio avoid carryover of cleaning agent into the hot rinse phase;

Hot rinse with rinsing agent to remove all remaining syttscoat the crockery with rinsing agent
and to heat it (for hygienic reasons and to facilitate the drying);

Drying.

Additionally thee is a regeneration phase in which the ion exchanger is regenerated. The ion exchanger
softens the water by exchanging ions that cause water hardness with chloride ions. It has a ceatain c
padty and has to be regularly regeneratedhich is done automatially by the dishwasher. This does not
necessarily take place in each dishwashing cycle; it takes about 3 to 4 minutes.

Usually there are two heating phasgthe first one in the main cleaning phasand the second one in the

hot rinse phase.

The differen programme types mainly differ in the length dhe different phasesthe reached tempe-

tures and the water pressure. In some programme types some phases are missing. The following figure
gives an overview of typical temperature profile of a dishwashin  ~ t
00®>»3$%)

100 -
90 -
B0 -
70 -
g0 -
85 -
40 -
30 -

20 -

Figure 4.4:

4.2.4.
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adapted from Miele (2015)
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figure nef true to scale.
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Best Available Te chnologies (BAT) (best products on the market)

According toTIG(2015), Topten shows the availability of high efficiey dishwashersthe BAT. This infe
mation is regularly updated. All dishwashers currently listedBATare in energy efficiency classesAor

A™, in drying efficiency class Avave a maximum water consumption of 00 litres per year (based on
280 cyckslyear 10l/cycle) flood protection and the option to be connected to hot water supply (minimum
Topten.eu criteria for household dishwashers).
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