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Introduction  

Background 

The Directive 2009/125/EC on ecodesign establishes a framework for EU ecodesign requirements for 

energy-related products with a significant potential for reduction of energy consumption. The implementa-

tion of such requirements would contribute to reach the target of saving 20% of primary energy by 2020 

as identified in the Commission's Communications on Energy 2020 (European Commission 2010c) and on 

the Energy Efficiency Plan 2011 (European Commission 2011a). Ecodesign measures 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 energy-related products. On the 15 June 2015 the 

European Commission agreed its revision to propose a new regulation that seeks to restore the A-G scale 

for labelling by creating a mechanism for rescaling products that can accommodate further improvements 

in energy efficiency, establishing a product database on energy efficiency and introducing a safeguard 

procedure to improve national market surveillance.     

The European Commission launched in 2014 the revision of the ecodesign and energy-/resource label 

implementing measures for the product group 'household dishwashers (DW)'. The revision study has been 

coordinated by the European Commission's DG of the Environment and DG Energy, and is undertaken by 

the Commission´s Joint Research Centre (JRC) with support from Oeko-Institut and the University of Bonn. 

Oc` h`ocj_jgjbt ja oc` m`qdndji ajggjrn oc` >jhhdnndji½n H`ocj_jgjbt ajm oc` @q\gp\odji ja @i`mbt 

related Products (MEErP) (COWI and VHK 2011b), consisting of the following steps:   

¶ Task 1 ̧  Scope definition, standard methods and legislation 

¶ Task 2 ̧  Market analysis 

¶ Task 3 ̧  Analysis of user behaviour and system aspects 

¶ Task 4 ̧  Analysis of technologies 

¶ Task 5 ̧  Environmental and economics 

¶ Task 6 ̧  Design options 

¶ Task 7 ̧  Policy analysis and scenarios 

The comprehensive analysis of the product group following the steps above will feed as research evidence 

basis into the revision of the existing Energy Label Regulation (EC) 1059/2010 (European Commission 

2010a) and the Ecodesign Regulation (EC) 1016/2010 on household dishwashers (European Commission 

2010b). 

The research is based on available scientific information and data, uses a life-cycle thinking approach, and 

has engaged stakeholder experts in order to discuss key issues, and to the extent possible reach consen-

sus on the proposals.  

A set of information of interest has been collected. Starting from the initial preparatory study (so-called 

'ENER Lot 14') prepared in 2007 (ISIS 2007a) and the resulting Regulations listed above on energy label 

and ecodesign for domestic dishwashers and washing machines, a generic review of the fitness of these 

policies took place as part of the DG ENER project "Omnibus" (VHK et al. 2014). The Omnibus study identi-

fied a number of issues of these Regulations where revision was advisable. 

Against this background, information has been revised, updated and integrated to reflect the current state 

of play, following the MEErP methodology. 
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As final result, this updated preparatory study includes a comprehensive techno-economic and environ-

mental assessment for this product group. This document  provides policy makers with the evidence basis 

for assessing whether and how to revise the existing Regulations. 

A Technical Working Group (TWG) of stakeholders has 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 to be registered as stakeholders of the study through the pro-

ject website (http://susproc.jrc.ec.europa.eu/Dishwashers/index.html).  

The TWG has contributed to the study with data, information and written feedback to questionnaires and 

working documents. Interaction with stakeholders has also taken place through two meetings organised 

by JRC: 

¶ 1st Technical Working Group (TWG): 23 June 2015, in Seville. 

¶ 2nd Technical Working Group (TWG): 17 November 2015, in Brussels.  

 

Additionally, a webinar was organised on 7 October 2016 to discuss potential material efficiency require-

ments. 

Structure of this report 

This document is structured in the following chapters, following Tasks 1 to 7 of MEErP: 

¶ Chapter 1 - Scope, defining the products and presenting relevant standards and legislation; 

¶ Chapter 2 ̧  Markets, presenting economic and market data of dishwashers at the EU28 level; 

¶ Chapter 3 ̧  Users and system aspects, describing user behaviour, key aspects influencing such 
practices and system aspects related to dishwashers; 

¶ Chapter 4 ̧  Technologies, analysing products from a technical point of view with a special focus 
on design, technology and innovation. 

¶ Chapter 5 ̧  Environment and economics: an environmental and economic assessment of base-
cases 

¶ Chapter 6 ̧  Design options: an analysis of the improvement potential achievable for this product 
group through the implementation of best available technologies and best not available technol-
ogies 

¶ Chapter 7 ̧  Policy scenarios assessment: a streamlined impact assessment of different policy 
options 

 

http://susproc.jrc.ec.europa.eu/Dishwashers/index.html
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1. Task 1: Scope  

The aim of Task 1 is to analyse scope, definitions, standards and assessment methods and other legisla-

tion of relevance for the product group and to assess their suitability for the existing ecodesign and ener-

gy label regulations. 

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 such as eco-

labels; followed by stakeholder feedback regarding the existing scope and definitions of the current EU 

ecodesign and energy label Regulations.  

Based on this 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 legislation.  

1.1.1.1. European statistics  

The European statistical database for manufactured goods PRODCOM (Eurostat [n.d.]), classifies dish-

washers under the following NACE Rev.2 code:  

2751.12.00 ȿ Household dishwashing machines 

In the Preparatory Study for Ecodesign Requirements of Energy-using Products, Lot 14: Domestic Dish-

washers & Washing Machines of 2007 (ISIS 2007b)' oc` ajmh`m I<>@ M`q) ,), ^j_` º-42,),-)00  ̧

Cjpn`cjg_ _dncr\ncdib h\^cdi`n» r\n pn`_, but from 1 January 2008 NACE Rev 2 is to be used, in gen-

eral, for statistics referring to economic activities.  

1.1.1.2. Regulations (EC) No 1016/2010 and (EC) No 1059/2010  

The Regulation (EC) No 1016/2010 with regard to ecodesign requirements for household dishwashers 

(European Commission 2010b) and Regulation (EC) No 1059/2010 with regard to energy label of house-

hold dishwashers (European Commission 2010a) apply to  

ɂElectric mains-operated household dishwashers and electric mains-operated household dish-

washers that can also be powered by batteries, including those sold for non-household use and 

built-gl fmsqcfmjb bgqfu_qfcpqɃ,  

For household dishwashers, the following definitions are given 

ɂHousehold dishwasherɃ kc_lq _ k_afglc ufgaf ajc_lq* pglqcq* _lb bpgcq bgqfu_pc* ej_qsware, cut-

lery and cooking utensils by chemical, mechanical, thermal, and electric means and which is de-

signed to be used principally for non-professional purposes.  

ɂ@sgjr-in household dgqfu_qfcpɃ kc_lq _ fmsqcfmjb bgqfu_qfcp glrclbcb rm `c glqr_jjcb gl _ a_`i-

net, a prepared recess in a wall or a similar location, requiring furniture finishing.  

Specific ecodesign requirements for household dishwashers are further differentiated by capacity (number 

of place settings ¼kn½$ and/or size:   

¶ Requirements regarding Energy Efficiency Index (EEI) (c.f. equation 1-1) for:  
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- Household dishwashers with a rated capacity equal to or higher than 11 ps and household 

dishwashers with a rated capacity of 10 ps and a width higher than 45 cm; 

- Household dishwashers with a rated capacity of 10 ps and a width equal or less than 45 cm; 

- Household dishwashers with a rated capacity of 8 and 9 ps.  

¶ Requirements regarding Drying Efficiency for:  

- Household dishwashers with a rated capacity equal to or higher than 8 ps; 

- Household dishwashers with a rated capacity equal to or less than 7 ps. 

Within the methods for calculating the EEI household dishwashers are also differentiated by capacity 

and/or size:   

¶ Calculation of the Standard Annual Energy Consumption (SAEc) (c.f. equation 1-1, p.28) for:  

- Household dishwashers with a rated capacity equal to or higher than 10 ps and a width high-

er than 50 cm; 

- Household dishwashers with a rated capacity equal to or less than 9 ps, and 

- Household dishwashers with a rated capacity higher than 9 ps and a width equal or less than 

50 cm. 

1.1.1.3. Standards IEC 60436 and EN50242:2008  

The standards IEC 60436 (edition 3.2 consolidated with amendments 1&2, published on 19 April 2012), 

and EN50242:-++3 ¼@g`^omd^ _dncr\nc`mn ajm cjpn`cjg_ pn`  ̧H`ocj_n ajm h`\npmdib oc` k`majmh\i^`½ 

apply to ¼electric dishwashers for household use that are supplied with hot and/or cold water.½ The 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 characteristics. The standard defines 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 specific drying operation at the end of the program.  

1.1.1.4. European Ecolabels 

The scope of the German Ecolabel Blue Angel RAL-UZ 152 for Household Dishwashers (Ral gGmbH 2013) 

is given as follows ̧ \ apmoc`m _`adidodji ja ¼`g`^omd^ _dncr\nc`mn ajm cjpn`cjg_ pn`½ dn ijo kmjqd_`_5  

These Basic Criteria apply to electric dishwashers for household use. Excluded from the scope are 

dishwashers for semi-professional and professional use which feature special cleaning pro-

grammes for non-household use, e.g. medical offices, kindergartens etc. 

Specific requirements on energy efficiency, water consumption and noise emissions of household dish-

washers are further differentiated by size: 

¶ Dishwashers > 45 cm wide 

¶ ?dncr\nc`mn ɥ /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 Dishwashers provides definitions 

ajm º?dncr\nc`mn» \i_ oc` ajggjrdib np]-categories:  

¶ ¼Dishwasher½: A cabinet-like 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 discharges to the plumbing 
drainage system. 

¶ ¼Amkn_ar Bgqfu_qfcpɃ: A dishwasher that has a capacity of less than eight ps plus six serving 
pieces as specified in ANSI/AHAM DW-1-2010 (incorporated by reference; see § 430.3), using the 
test load specified in section 2.7 of 10 CFR 430, Subpart B, Appendix C1. 

¶ ¼Qr_lb_pb Bgqfu_qfcpɃ: A dishwasher that has a capacity equal to or greater than eight ps plus 
six serving pieces as specified in ANSI/AHAM DW-1-2010 (incorporated by reference; see § 
430.3), using the test load specified in section 2.7 of 10 CFR 430, Subpart B, Appendix C1. 

¶ ¼Nmpr_`jc Bgqfu_qfcpɃ: A dishwasher which is not permanently connected to the household water 
and electric supply lines. It can be mounted on wheels and easily moved from one place to an-
other in normal use. This definition includes dishwashers intended to be used on a countertop or 
table. 

Further, the scope of the US ENERGY STAR Program Requirements for Residential Dishwashers  ̧Eligibility 

Criteria 5.2 (Revised April 2013) covers following products:  

A. Included Products: Products 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 Products: Product 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 Dishwashers) are not eligible for qual-

ification under this specification.  

The cited Code of Federal Regulations (CFR), Title 10 / Part 430 (¼Energy Conversation Program for Con-

sumer Products½$' ­ /.+)- kmjqd_`n oc` ajggjrdib _`adidodji ja º>jinph`m kmj_p^on» (U.S. Government 

2014):  

Consumer product means any article (other than an automobile, as defined in Section 501(1) of 

the Motor Vehicle Information and Cost Savings Act): (1) Of a type (i) Which in operation con-

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 individuals; (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 Dishwashers  ̧ Eligibility Criteria 5.2 are 

under revision. According to Draft 2 Version 6.0 from 17 June 2014, there are no changes in the product 

definitions of dishwashers. Deviating from Version 5.2, however, Draft 2 Version 6.0 provides an explicit 

_`adidodji ja \ º^jinph`m kmj_p^o»:     

Consumer product 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 distributed in commerce for personal 

use or consumption by individuals. 
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1.1.1.6. Ecodesign Preparatory study Lot 24  

The Preparatory study for Ecodesign Requirements of Energy-using Products, Lot 24: Professional Wash-

ing Machines, Dryers and Dishwashers, Part Dishwashers, Task 1 (section 2.4.3, Definition of professional 

dishwashers within Lot 24), defines professional dishwashers as follows (Rüdenauer et al. 2011):  

ɂProfessional dishwasherɃ kc_lq _ k_afglc ufgaf ajc_lq* pglqcq* _lb bpgcq u_qf u_pc jgic bgqh-

ware, glassware, cutlery, and other utensils connected to the preparation, cooking, arrangement or 

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 pur-

poses as stated by the manufacturer in the Declaration of Conformity (DoC). 

The delimitation between professional dishwashers and household dishwashers is defined through the 

Machinery Directive (European Parliament 2006a) which explicitly excludes dishwashers intended for 

household use and which defines essential health and safety requirements for dishwashers which are 

intended for professional use. According to the Machinery Directive, manufacturers have to determine the 

¼dio`i_`_ pn`½ #_jh`nod^ jm ^jhh`m^d\g * di_pnomd\g pn`$ \i_ no\o` ocdn di oc` kmj_p^o diajmh\odji jm oc` nj 

called Declaration of Conformity.  

1.1.1.7. Summary 

The following Table 1.1 summarises and structures the different existing definitions for household dish-

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 
Label Regulations 

IEC / EN  
standards 

EU Prodcom 
statistics 

German  
Blue Angel ecolabel 

US Energy Star label 

Function 

ºH\^cdi` rcd^c ^g`\in' 
rinses, and dries 
dishware, glassware, 
cutlery and cooking 
utensils by chemical, 
mechanical, thermal, 
\i_ `g`^omd^ h`\in» 

ºH\^cdi` rcd^c 
cleans, rinses, and 
dries dishware, 
glassware, cutlery, 
and, in some cases, 
cooking utensils by 
chemical, mechani-
cal, thermal, and 
electric means. A 
dishwasher may or 
may not have a 
specific drying 
operation at the end 
ja oc` kmjbm\h)» 

---  ---  º<kkgd\i^` rcd^c rdoc 
the aid of water and 
detergent, washes, 
rinses, and dries 
(when a drying pro-
cess is included) 
dishware, glassware, 
eating utensils, and 
most cooking utensils 
by chemical, mechani-
cal and/or electrical 
means and discharges 
to the plumbing 
_m\di\b` ntno`h)» 

Intended use 

ºCjpn`cjg_ _dncr\nh-
`m»' di^gp_dib ºocjn` 
sold for non-household 
pn`» 

ºCjpn`cjg_ pn`» ºCjpn`cjg_» ºCjpn`cjg_ pn`»)  

º@s^gp_`_ amjh oc` 
scope are dish-
washers for semi-
professional and 
professional use 
which feature 
special cleaning 
programmes for 
non-household 
use, e.g. medical 

ºM`nd_`iod\g _dnh-
r\nc`m»6  

º>jinph`m kmj_p^o5 
means any product 
rcd^c ¶ oj \it ndbidf-
icant extent, is dis-
tributed in commerce 
for personal use or 
consumption by 
di_dqd_p\gn)» 
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EU Ecodesign / Energy 
Label Regulations 

IEC / EN  
standards 

EU Prodcom 
statistics 

German  
Blue Angel ecolabel 

US Energy Star label 

offices, kindergar-
o`in `o^)» 

Design format  

Di^gp_dib º=pdgo-in, i.e. 
intended to be installed 
in a cabinet, a prepared 
recess in a wall or a 
similar location, requir-
dib apmidopm` adidncdib»  

---  ---   º>\]di`o-gdf`»6 ºNo\id-
\m_»6  
º>jhk\^o»6  
ºKjmo\]g`5 ijo k`mha-
nently connected to 
the household water 
and electric supply 
lines. It can be 
mounted on wheels 
and easily moved 
from one place to 
another in normal use. 
This definition in-
cludes dishwashers 
intended to be used 
on a countertop or 
o\]g`)» 

Capacity and/or dimensions  

EEI requirements:  

¶ ɦ ,, kn 

¶ 10 ps and  
> 45 cm width 

¶ 10 ps and  
ɥ /0 ^h rd_oc 

¶ 8 and 9 ps 

Drying Efficiency Index 
requirements:  

¶ ɦ 3 kn  

¶ ɥ 2 kn 

SAEC calculation:  

¶ kn ɦ ,+ \i_  
> 50 cm width 

¶ kn ɥ 4  

¶ ps > 9 and  
ɥ 0+ ^h rd_oc 

---  ---  > 45 cm width 

ɥ /0 ^h rd_oc 

< 8 ps plus 6 serving 
kd`^`n #º^jhk\^o»$ 

ɦ 3 kn kgpn 1 n`mqdib 
kd`^`n #ºno\i_\m_»$ 

Power supply 

º@g`^omd^ h\din-
jk`m\o`_» \i_ º@g`^omd^ 
mains-operated that 
can also be powered by 
]\oo`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 the ecodesign and energy/resource label requirements of household 

dishwashers (JRC IPTS 2015b). Regarding the scope and definitions in the current Regulations, stakehold-

ers were asked  

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

¶ if the existing functional definition of dishwashers is exhaustive and coherent, or if additional 
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 built-in household dishwashers as a separate category,  

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

¶ if semi-professional dishwashers should be excluded from the scope.  

Based on this input, a revised scope and definition were presented at the 1st TWG meeting (23 June 2015, 

Seville). Further stakeholder feedback during and after the meeting led to a slight adaption of the scope 

presented again to stakeholders at the 2nd TWG meeting (17 November 2015, Brussels).  

All recommendations provided by stakeholders are summarised in the following points, leading to a final 

draft revised scope and definitions to be used for this study (cf. section 1.1.3) 

1.1.2.1. Clarity of the existing definitions  

Only few stakeholders commented on this point. Those who answered consider the existing definitions as 

comprehensive and clear.  

Ajm a``_]\^f m`b\m_dib oc` o`mh º]pdgo-di» n`` section 1.1.2.3 . 

1.1.2.2. Functional parameters  

The given main functions (cleaning, rinsing, and drying) were explicitly put forward by one stakeholder to 

be the most important parameters. Two stakeholders differ between  

¶ Primary function: Cleaning and rinsing  

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

Another stakeholder proposes as secondary function the capability to remotely control the dishwasher.  

Regarding the functional parameters the following definition was presented at the 1st TWG meeting:  

Household dishwasher means a machine  

¶ which cleans, rinses, and dries dishware, 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 programme. 

General agreement was expressed regarding the definition including the main functions of DWs, since it is 

pretty close to the definition already in place. The second part was discussed more 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 without the 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 real-life and market where there are programs that do not carry out a drying process at 
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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 on the current market since all DWs should 

demonstrate their performance by compliance with the energy label and ecodesign regulations that re-

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 need for a separate catego-

ry because there is no difference, in terms of covered efficiency and performance, between built-in and 

free-standing h\^cdi`n) º=pdgo-di» r\n di oc` k\no pn`_ \n ji` ja oc` _daa`m`iod\odji ^mdo`md\ ajm kmja`s-

sional appliances. One stakeholder comments that a separate category would only be needed if require-

ments were different from those for free-standing machines. Another stakeholder notes that the differen-

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

the appliance is built into a cabinet.  

Also in the 1st TWG it was discussed if the separate reference to "built-in appliances" in the current scope 

and definitions might be removed. Stakeholders welcomed the proposal to remove it but pointed out that 

the Energy Label Directive should be checked before the final drafting to determine if it requires explicit 

mentioning of built-in. 

At the 2nd TWG meeting on 18 November in Brussels, stakeholders were informed that there is explicit 

reference made to built-in appliances in the Energy Label Directive 2010/30/EU (European Parliament 

2010) #^pmm`iogt pi_`m m`qdndji$' rc`m` ­/ ºDiajmh\odji m`lpdm`h`ion» no\o`n  

Member States shall ensure that: 

(a) information relating to the consumption of electric energy, other forms of energy and where rel-

evant other essential resources during use, and supplementary information is, in accordance with 

delegated acts under this Directive, brought to the attention of end-users by means of a fiche and a 

label related to products offered for sale, hire, hire-purchase or displayed to end-users directly or 

indirectly by any means of distance selling, including the Internet; 

(b) the information referred to in point (a) is provided in respect of built -in or installed products on-

ly where required by the applicable delegated act.  

=\n`_ ji ocdn `skgd^do m`a`m`i^` do r\n kmjkjn`_ \i_ \bm``_ ]t no\f`cjg_`mn oj f``k ¼]pdgo-di½ \kkgd\i^`n 

mentioned in the current scope of the revised regulations on household dishwashers just for the purpose 

of aligning to the framework Energy Label Directive 2010/30/EU.  

In case of the future revised Energy Label Directive 2010/30/EU not including this reference anymore, the 

explicit reference to built-in appliances might also be removed from the revised scope of the dishwasher 

regulations. 

1.1.2.4. Bat tery -powered dishwashers  

The picture of the stakeholders responding to this topic is rather indifferent.  

On the one hand, the market data collected reveals that battery-powered dishwashers could not be de-

tected on the EU market. Battery-powered dishwashers do not have any market relevance. No battery-

operated household dishwashers could be detected since very small dishwashers with 4 or 5 ps, which 

might be possibly portable, seem to have disappeared from the market since 2010/2011. Also for the 

coming years, it is expected that battery-powered household dishwashers will not enter the market. 

Further, the current test standard does not explicitly describe a test procedure for battery-powered appli-

ances. As dishwashers powered by batteries might reach different performance 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 hand, some stakeholders argue that it might become relevant, if battery-powered 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 as they may not reach the same perfor-

mance levels as traditional machines. Another stakeholder, however, argues that all dishwashers should 

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

in a technology-neutral way.  

Also, some of the responding stakeholders still see the need to keep this sub-category listed separately in 

the scope as it might become useful in the framework of smart grids and demand response. Machines 

operated by batteries or working in continuous current could become more relevant in the future, as 

energy from renewable sources becomes more relevant. Theoretically, battery-powered household appli-

ances might work as capacity storage in a smart-grid 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 electric-mains operated.  

In the 1st TWG meeting stakeholders welcomed the proposal to exclude battery-powered dishwashers 
from the scope due to the lack of the relevance of this type of machines on the market. However, it was 

recommended by stakeholders that the exclusion of battery-operated appliances should apply only to 

those that 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 mains-operated and operated by 

batteries (e.g. battery back-up). 

1.1.2.5. Niche or special purpo se products  

Ji` no\f`cjg_`m h`\in oc\o oc` _`adidodji ja ºcjpn`cjg_ _dncr\nc`m» dn general includes all types of 

possible niche products like table-top dishwashers, transportable dishwasher or even battery-powered 

dishwashers. They inform 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 networked standby. 

Another stakeholder proposes \__dib _`adidodjin ajm ºcjo adgg»' ºnjg\m c`\o`_» jm ºm`i`r\]g` `i`mbt c`\o`_»' 

ºdio`bm\o`_ kjr`m h\i\b`h`io ntno`h» `o^), as a system approach is needed to identify additional ener-

gy saving potential beyond those within the appliance.  

1.1.2.6. Semi-professiona l appliances  

Oc` ^pmm`io m`bpg\odjin \kkgt oj ºcjpn`cjg_» _dncr\nc`mn) Oc` ajggjrdib \nk`^o has been discussed:  

¶ Should semi-professional appliances (which at first glance seem to be comparable to household 
dishwashers) be additionally included in the revised regulations? 

Although some stakeholders argued that semi-professional dishwashers should have energy label re-

quirements since their use of resources is more intensive, most stakeholders agreed not to handle semi-

professional appliances under the scope of this revision on household appliances, but rather under the 

professional ones which are currently covered under Lot 24 and for which work is already ongoing. Argu-

ments of stakeholders against their inclusion in the current regulation on household dishwashers:  

¶ The different way the product is used (e.g. the frequency of use);  

¶ They cannot be compared with household dishwashers: semi-professional dishwashers need 
higher voltage (400 V) and have different safety requirements (e.g. related to 16 A). 

¶ In addition, 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 processes. Therefore they 
should be considered separately. 
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¶ Semi-professional dishwashers could have the same requirements as the professional ones.  

Table 1.2 shows the main differences between household and semi-professional dishwashers. 

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

 Household dishwashers Semi-professional dishwashers (category: undercount-
ed water-change); source: Rüdenauer et al. (2011)  

Number of operations 280 cycles per year 2 2̧0 racks/h (depending on program) 

Cycle times (depending on the 
chosen programme) 

30-200 minutes  6 2̧7 minutes  

Safety requirements Low Voltage Directive  Machinery Directive 

 

Based on this feedback, it was recommended to keep only household appliances in the scope of this 

revision. 

Additionally, the question was asked if oc` ^pmm`io _`adidodji ja ºcjpn`cjg_» is sufficient to delimit these 

products from (semi-) professional appliances. The current definition states that a household dishwasher 

means a machine which is designed to be used principally for non-professional purposes. 

It seems that the current definition might not be clear enough 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 profession-

al user to acquire and use a household appliance. Besides the design, also the way household and profes-

sional products are marketed to and accessible for consumers is relevant. 

Di b`i`m\g' ajm cjpn`cjg_ \kkgd\i^`n oc` m`lpdm`h`ion ja oc` ºGjr Qjgo\b`» ?dm`^odq` (LVD) 2014/35/EU 

(European Parliament 2014b) apply, whereas prof̀ nndji\g \kkgd\i^`n a\gg pi_`m oc` n^jk` ja oc` ºH\^cdn-

`mt» ?dm`^odq` (MD) 2006/42/EC (European Parliament 2006a).  

In order to provide greater legal certainty for manufacturers and to avoid potential misinterpretations, the 

ºBpd_`gdi`n ji oc` \kkgd^\odji ja oc` Gjr Qjgo\b` ?dm`^odq` -++1*40*@>» (European Commission 2007 / 

modif. 2012) clarify the borderline between the scope of these two Directives. The criterion to be taken 

into account for determining the intended use is the use intended and stated by the manufacturer of the 

\kkgd\i^` ^ji^`mi`_ di oc` nj ^\gg`_ º?`^g\m\odji ja >jiajmhdot #?j>$» \i_ di oc` kmj_p^o diajr-

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 intended use of the appliance, in this case which Directive (LVD or MD) applies. Evidently this must 

accurately reflect the reasonably foreseeable use of the product. The definitions provided by the guide-

gdi`n \m` ºCjpn`cjg_ \kkgd\i^`n dio`i_`_ ajm _jh`nod^ pn`» \i_ \ _`n^mdkodji ja º_jh`nod^ pn`»)  

In this sense, the reference to the LVD was confirmed by stakeholders to appear the most objective 

means to differentiate between household and non-household use of the appliance. 

1.1.3. Final proposals for product scope and de finitions  

Based on the previous analysis of existing scopes and definitions, stakeholder feedback related to the 

scope during the course of the preparatory study (cf. section 1.1.2) 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 revi-

sion of the ecodesign and energy label regulations for household dishwashers. 

1.1.3.1. Final proposal for a product scope  

Current scope of Ecodesign Regulation (EC) No 1016/2010 for household dishwashers: 
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This regulation establishes ecodesign requirements for the placing on the market of electric mains-

operated household dishwashers and electric mains-operated household dishwashers that can also be 

powered by batteries, including those sold for non-household use and built-di cjpn`cjg_ _dncr\nc`mn½) 

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

Proposal for a revised scope of the ecodesign regulation for household dishwashers: 

This regulation establishes ecodesign requirements for the placing on the market of electric mains-

operated household dishwashers and electric mains-operated household dishwashers that can also be 

powered by batteries, including built-in household dishwashers. 

The energy label regulation would have the same scope, as follows: 

This regulation establishes requirements for the labelling of and the provision of supplementary product 

information on electric mains-operated household dishwashers and electric mains-operated household 

dishwashers that can also be powered by batteries, including built-in household dishwashers. 

1.1.3.2. Final proposal for definitions  

Current definitions for household dishwashers in the Ecodesign Regulation (EC) No 1016/2010 and the 

Energy Label Regulation (EC) No 1059/2010: 

ɂHousehold dishwasherɃ kc_lq _ k_afglc ufgaf ajc_lq* pglqcq* _lb bpgcq bgqfu_pc* ej_qqu_pc* ast-

lery and cooking utensils by chemical, mechanical, thermal, and electric means and which is de-

signed to be used principally for non-professional purposes.  

ɂ@sgjr-gl fmsqcfmjb bgqfu_qfcpɃ kc_lq _ fmsqcfmjb bgqfu_qfcp glrclbcb rm `c glqr_jjcb gl _ a_`i-

net, a prepared recess in a wall or a similar location, requiring furniture finishing.  

Proposal for revised definitions of the ecodesign and energy label regulations for household dishwashers: 

¾Household dishwasher¿é ia]joé]éi]_dejaésde_dé_ha]jo(énejoao(é]j`é`neaoé`eods]na(é

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 built-in household dishwasher is kept unchanged: 

¼=pdgo-di cjpn`cjg_ _dncr\nc`m½ h`\in \ cjpn`cjg_ _dncr\nc`m dio`i_`_ oj ]` dino\gg`_ di \ ^\]di`o' a 

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 chapter 1.2, the European legislation (section 1.2.1), test standards (section 

1.2.2) and ecolabels (section 1.2.3) with regard to ecodesign, energy efficiency and performance criteria 

are described, followed by a compilation of international and third-country legislation and standards 

(section 1.2.4).  

1.2.1. European legislation on ecodesign , energy efficiency  and performance  

Table 1.3 provides an overview of the European legislation discussed in this section. 
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Table 1.3: Overview of the European legislation on ecodesign, energy efficiency and  
performance  

European legislation  

Ecodesign Regulations Ecodesign Regulation (EC) No 1016/2010 for household dishwashers 

Ecodesign Regulation (EC) No 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 study on smart appliances (ENER Lot 33, ongoing) 

Energy efficiency and 
performance 

Energy Label Regulation (EC) No 1059/2010 for household dishwashers 

Low Voltage Directive (LVD) 2014/35/EU 

Electromagnetic Compatibility Directive (ECD) 2014/30/EU 

 

1.2.1.1. Ecodesign Regulations relevant for dishwashers  

Ecodesign Regulation (EC) No 1016/2010 for household dishwashers 

Based on Directive 2009/125/EU with regard to ecodesign requirements for energy-related products, the 

Regulation (EC) No 1016/2010 with regard to ecodesign requirements for household dishwashers estab-

lishes general and specific requirements that all appliances need to fulfil to be distributed on the Europe-

an market. General requirements include  

¶ the availability of a standard test programme,  

¶ the application of this programme for the determination of energy and water consumption and 
performance values and  

¶ the provision of obligatory information in the booklet.  

The standard programme shall be clearly recognisable on the user interface. Additionally it is to be used 

as the default cycle, where an automatic programme selection is available. Information to be included in 

the instructions shall clearly indicate that the standard programme is suitable for normally soiled table-

ware and that it is the most efficient programme in terms of its combined energy and water consumption 

for this kind of tableware. Energy consumption values for off-mode and left-on mode, and information on 

most relevant programmes shall be provided. 

The specific requirements prescribe the minimum limits for energy efficiency (Table 1.4) according to the 

Energy Efficiency Index (EEI), cleaning and drying performance (Table 1.5) 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) No 1016/ 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 less 

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) No 1016/2010, related to clea n-
ing performance index (I C) and drying performance index (I D) 

Due date Specific requirement Affected type of dishwasher 

01/12/11 IC > 1,12 All dishwashers 

01/12/13 ID > 1,08 Dishwashers for 8 ps or more 

ID > 0,86 Dishwashers for 7 ps or less 

 

Regulation (EC) No 1016/2010 prescribes formulas for the calculation of EEI and the annual energy con-

sumption (AEC) (see section 1.2.1.2). For the determination and calculation of cleaning and drying efficien-

cy indices assessment tables and formulas are shown. These equations and tables are taken over in the 

Energy Label Regulation (EC) No 1059/2010.  

It has to be mentioned that there is a mistake in the AEC calculation in the Ecodesign Regulation (EC) No 

1016/2010. Instead of òOlº (time in left-ji hj_`$ rcd^c rjpg_ ]` ^jmm`^o' òOtº #kmjbm\h odh`$ dn rmdoo`i) 

The calculation given in Energy Label Regulation (EC) No 1016/2010 (see section 1.2.1.2) is correct. 

Additionally for the verification process tolerances for all measurement values are given, as well as refer-

ence values of the most efficient appliances of different capacities available on the market at that time.  

This regulation led to restrictions concerning the distribution of household dishwashers in the EU market. 

From 01.12.2011 only appliances with energy efficiency class A (cf. Table 1.6) and cleaning efficiency 

^g\nn < h\t ]` kg\^`_ ji oc` h\mf`o) Di ?`^`h]`m -+,- oc` \q\dg\]dgdot \i_ _`^g\m\odji ja oc` º@^j» 

programme became obligatory. In December 2013 energy efficiency class A+ (for a load capacity of 11 ps 

or more), respectively A for small dishwashers (10 ps or less) and drying efficiency class A, became a 

minimum requirement. The classification of energy efficiency is outlined in Table 1.6. 

Ecodesign Regulation (EC) No 1275/2008 for standby and off mode  

Regulation (EC) No 1275/2008 is implementing the Directive 2005/32/EC with regard to ecodesign re-

quirements for standby and off mode electric power consumption of electrical and electronic household 

and office equipment (European Commission 2008). According to Annex I of the Regulation, dishwashing 

machines as household appliances are falling under the scope of this Regulation.  

Currently, stage 2 is applicable for products placed on the market from 7 January 2013, with the follow-

ing requirements regarding power consumption for standby- and off-mode, as well as power manage-

ment or similar functions:  

¶ Nmucp amlqsknrgml gl ɂqr_lb`w kmbc&q'Ƀ8  

- The power consumption of equipment in any condition providing only a reactivation function, 

or providing only a reactivation function and a mere indication of enabled reactivation func-

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.  

- ?dncr\nc`mn pnp\ggt c\q` \ ºg`ao-on hj_`» \i_ hdbco c\q` \ º_`g\t`_ no\mo» api^odji) <^^jmd-

ing to the Ecodesign Regulation (EC) No 1016/2010 ajm _dncr\nc`mn' ¼g`ao-ji hj_`½ h`\in 

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 by Regulation (EC) No 1016/2010. Ac-

cording to stakeholder feedback, both "left-on" mode and "delayed start" mode do not fall un-
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der the definition of a standby-mode under Regulation (EC) No 1275/2008. < º_`g\t`_ no\mo» 

function is not to be considered as standby because it does not last for an indefinite time. Al-

so, since the introduction of power management in 2013 (see below), the left-on mode might 

not fall under the definition of a standby-mode under Regulation (EC) No 1275/2008 any-

more, as it is switched into off-mode after a certain time. This means that currently the re-

quirements of Regulation (EC) No 1275/2008 with regard to power consumption in standby 

modes might not apply to household dishwashers. Nevertheless, the time and power in left-

on mode has to be measured according to the Ecodesign and Energy Label Regulations (EC) 

No 1016/2010 and 1059/2010 to determine the annual energy consumption (AEC) being the 

basis for the EEI. 

¶ Kjr`m ^jinphkodji di ¼jaa hj_`½5 power consumption of equipment in any off-mode condition 
shall not exceed  
0.50 W. 

¶ Availability of off mode and/or standby mode: equipment shall, except where this is inappropri-
ate for the intended use, provide off 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. 

¶ Power management: when equipment is not providing 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 switches equip-
ment after the shortest possible period of time appropriate for the intended use of the equip-
ment, automatically into: 

- standby mode, or off mode, or another condition which does not exceed the applicable power 

consumption requirements for off mode and/or standby mode when the equipment is con-

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 automatically switch from left-on-mode into 

off -mode (not exceeding 0.50 W) after each cycle after ºthe shortest possible period of time 

appropriate for the intended use of the equipment». The timeframe has not been further spec-

ified; according to stakeholder feedback, this is for example realised after at most 30 

minutes. The power management for networked appliances switches the equipment automat-

ically into a condition providing networked standby within 20 minutes (see following para-

graphs on networked standby).  

Ecodesign Regulation (EC) No 801/2013 on networked standby  

Regulation (EC) No 801/2013 (European Commission 2013b) is an amendment to Regulation (EC) No 

1275/2008 for standby and off mode, expanding this by ecodesign 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' ºi`orjmf`_ no\i_]t» h`\in \ ^ji_dodji di rcd^c oc` `lpdkh`io dn \]g` oj m`nph` \ apic-

tion by way of a remotely initiated trigger from a network connection, i.e. a signal that comes from out-

side the equipment via a network. Thus, the Regulation applies to all dishwashers that can be connected 

oj \ i`orjmf #ºnh\mo _dncr\nc`mn»$)  

While Ecodesign Regulation (EC) No 1275/2008 for standby and off mode requires power management 

for all equipment other than networked equipment put on the market since 2013 (see section above), as 

of 1 January 2015 the 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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¶ Possibility of deactivating wireless network connection(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 wire-
less network connection for intended use and have no wired network connection. 

¶ Power management for networked equipment: Equipment shall, unless inappropriate for the in-
tended use, offer a power management function or a similar function. When equipment is not 
providing a main function, and other energy-using 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 a condition 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 requirements for standby and/or off mode as 
specified in Regulation (EC) No 1275/2008. The power management function, or a similar func-
tion, shall be available for all network ports of the networked equipment. The power manage-
ment function, or a similar function, shall 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 power man-
agement function, or a similar function, switches the equipment automatically into a condition 
providing networked standby shall not exceed 20 minutes. 

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

- when all network ports are deactivated (since 1 January 2015)  

- when all wired network ports are disconnected and when all wireless network ports are deac-

tivated (from 1 January 2017). 

¶ Networked equipment other than HiNA equipment (high network availability equipment) shall 
^jhkgt rdoc oc` kmjqdndjin ja ¼power management for all equipment other than networked 
equipment½ 

- when all network ports are deactivated (since 1 January 2015)  

- when all wired network ports are disconnected and when all wireless network ports are deac-

tivated (from 1 January 2017). 

¶ Oc` kjr`m ^jinphkodji ja ¼joc`m½ networked equipment (i.e. not HiNA equipment or equipment 
with HiNA functionality) in a condition providing networked standby into which the equipment is 
switched by the power management function, or a similar function,  

- shall not exceed 6.00 W (since 1 January 2015); 

- shall not exceed 3.00 W (from 1 January 2017); 

- shall not exceed 2.00 W (from 1 January 2019). 

Ecodesign Regulation (EC) No 640/2009 for electric motors 

Regulation (EC) No 640/2009 (European Commission 2009) sets ecodesign requirements for electric 

motors including where integrated in other products. The Regulation, however, does not cover all motor 

types being on the market. Therefore, preparatory study Lot 30 (Almeida et al. 2014), finished in 2014 

aimed at identifying the environmental improvement potential of products outside the scope of Regula-

tion, such as:  

¶ motors below 750 W and above 375 kW; 

¶ special-purpose inverter duty motors (such as asynchronous servo motors); 

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

¶ drives, such as soft starters, torque or variable speed drives (VSD) from 200W̧1 000kW. 

Motors are also integral part of household dishwashers. With the extension of the Ecodesign Regulation 

(EC) No 640/2009 to motors below 750 W, asynchronous inverter motors and permanent magnet motors, 

household dishwashers would indirectly also be affected (cf. also section 4.3.5).  

On 29 April 2015, an ecodesign horizontal matters consultation forum meeting took place in Brussels. 

Before the meeting, a discussion paper on ecodesign for energy-related products integrated into other 

energy-related products was released pointed out the situation that faces electric motors which either 

may be sold as "stand alone" products, or integrated in other energy-related products such as dishwash-

ers. The discussion paper informs that  

It has been claimed by some manufacturers of final products incorporating other energy-related 

products that setting minimum requirements for components might have a negative impact on the 

lifecycle cost (LCC) of the final products and that it is necessary to allow manufacturers flexibility 

in deciding the best combination of 'measures' to meet the ecodesign requirements 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 far no 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 com-

ponents put together in an appropriate way. 

In fact, ecodesign requirements only remove the worst performing products from the market, leav-

ing enough choice for final equipment manufacturers to integrate components allowing them to 

meet their design requirements including the minimum 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 parameters are set 

appropriately, the use of a more efficient component 'automatically' leads to a more efficient final 

product. Lctcprfcjcqq* _q Ʌ`_qc a_qcqɆ _pc _`qrp_argmlq md pc_jgrw* lmr _jj rfc qncagdga sqcq md 

equipment can be captured. For instance, the assumptions regarding the use of small motors need 

rm pcdjcar rfc Ʌrwnga_jɆ sqc md _ kmrmp gl bgddcpclr npmbsarq &p_legle dpmk bmkcqrga u_qfgle ka-

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 motor Regulation 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 differ for cer-

tain products and use patterns. 

The discussion paper 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. 

Ecodesign preparatory study on smart appliances (ENER Lot 33, ongoing) 

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

ic, environmental, market and societal aspects that are relevant for a broad market introduction of smart 

appliances. The study started effectively in autumn 2014 and is expected to be finished in September 

2016. A first discussion note has been published, presented and discussed at the first stakeholder meet-
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ing in March 2015. Initial information on the expected scope of the study, standardisation activities at EU 

level (cf. section 1.2.2.5), interoperability (i.e. the link between the individual appliance and the supply side) 

and options to reduce the interoperability gaps have been presented. 

According to Vito NV (2015), the overall idea of a smart grid with smart appliances is to achieve a better 

balancing of energy supply and energy demand while accommodating more renewable energy and reduc-

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 needed ̧ typically at power peaks and times with renewable energy power surplus  ̧

and in accordance with the agreements with the consumers. Vito NV (2015) informs that the shifting of 

the energy consumption load patterns typically takes place through: 

¶ Control signals from the power system as direct 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, where the appliances 
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 study Lot 33 is a variable pricing support by a 

washing machine. According to 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 prices are directly download-

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 laundry should be finished the latest, and the washing machine then 

automatically starts the washing programme such, that the total energy price for the programme is 

cheapest, while the laundry is still finished in time. The washing machine may also give indications 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 dishwashers. For further details, please refer to the 

dedicated website http://www.eco-smartappliances.eu.   

1.2.1.2. Energy efficiency  and performance legislations for dishwashers  

Energy Label Regulation (EC) No 1059/2010 for household dishwashers 

Based on Directive 2010/30/EU with regard to labelling of energy-related products, the Regulation (EC) No 

1059/2010 with regard to energy label of household dishwashers came into force in 2011. It describes 

the uniform design and content of the new energy label that shall be used for the declaration of perfor-

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 basis for the design and content of 

the former energy label, was repealed. Regulation (EC) No 1059/2010 states that all declared values need 

to be determined by reliable, accurate and reproducible measurement methods under consideration of the 

state of the art and technological progress. 

The current energy label has a multilingual design, displays energy efficiency classes from A+++ to D, the 

annual energy consumption, annual water consumption, drying efficiency class, load capacity and noise 

emission. The energy efficiency 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 elements and 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. 

http://www.eco-smartappliances.eu/
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The allocation of individual machines to the efficiency classes A+++ to D is done in accordance with the 

given scheme (Table 1.6). 

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

Energy efficiency class Energy Efficiency Index (EEI) 

A+++ EEI < 50 

A++ 50 Ó EEI < 56 

A+ 56 Ó EEI < 63 

A 63 Ó EEI < 71 

B 71 Ó EEI < 80 

C 80 Ó EEI < 90 

D EEI Ô 90 

 

In order to classify an appliance, the Energy Efficiency Index (EEI) is calculated according to equation 1-1: 

Equation 1.1 

where:   AEC  = annual energy consumption of the household dishwasher 

   SAEC  = standard annual energy consumption of the household dishwasher 

As shown in Equation 1.2, AEC results from the energy consumption of the standard test programme plus 

the power consumption of left-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. 
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  Equation 1.2 

Where  

Et = energy consumption for the standard cycle, in kWh and rounded to three decimal places 

Pl 8 kjr`m di ¼g`ao-ji hj_`½ ajm oc` no\i_\m_ ^g`\idib ^t^g`' di R \i_ mjpi_`_ oj orj _`^dhal places 

Po 8 kjr`m di ¼jaa hj_`½ ajm oc` no\i_\m_ ^g`\idib ^t^g`' di R \i_ mjpi_`_ oj orj _`^dh\g kg\^`n 

Tt = programme time for the standard cleaning cycle, in minutes and rounded to the nearest minute 

Since January 2013, according to the second tier of the Regulation (EC) No1275/2008 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`q`modib \pojh\od^\ggt oj ¼jaa-hj_`½ after the end of the programme. Therefore, 

another equation, established in Regulation (EC) No 1059/2010, is applied for calculating the AEc, taking 

dioj ^jind_`m\odji oc` `aa`^odq` _pm\odji ja ¼g`ao-ji hj_`½.  
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Where  

Tl 8 h`\npm`_ odh` di ¼g`ao-ji hj_`½ ajm oc` no\i_\m_ ^g`\idib ^t^g`' di hdipo`n \i_ rounded to the nearest minute.  
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Exemplary calculation of annual consumption in left -on mode and off -mode  

Tl = 30 minutes before automatically reverting into off-mode by the power management system, assumed 

as maximum scenario 

Tt = 196 minutes programme time for the standard cleaning cycle (cf. section 5)  

Pl = 0.5 to 3 W, the latter assumed as maximum scenario 

P0 = 0.1 to 0.5 W, the latter being the maximum value according to Regulation (EC) No 1275/2008  

Assuming the values above, the annual energy consumption of only the standby- and off-mode would 

sum up to 0.84 kWh/year to maximum 4.27 kWh/year.  

The exemplary calculation of the annual energy consumption in left-on and off-mode only shows that the 

low power energy consumption is a rather minor contribution to the annual energy consumption, especial-

ly since the mandatory implementation of a power management system in 2013 according to Regulation 

(EC) No 1275/2008 (see section 1.2.1.1). 

The SAEC is indicated in kWh/ year and depends on the rated capacity and the width of the dishwasher. For 

dishwashers with a rated capacity of 10 ps or more and a width of more than 50 cm: 

SAEC = 7,0 x ps + 378  Equation 1.4 

For dishwashers with a rated capacity of 9 ps or less and a width of 50 cm or less: 

SAEC = 25,2 x ps + 126 Equation 1.5 

The annual water consumption (AWC) is given by the water consumption of the standard cleaning cycle 

(Wt) and the usage frequency of 280 cycles per year: 

AWC = Wt x 280 Equation 1.6 

Tolerances for all measurement parameters are given, to define to what extent declared values are al-

lowed to deviate from values from the verification tests (Table 1.7). (Please note: further standardisation 

activities on tolerances and resulting recommendations are provided in sections 1.2.2.5 and 1.2.5.1) 

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

Measured Parameter Verification tolerances 

Annual energy  
consumption 

The measured value shall not be greater than the rated value(*) of AEC by more than 10% 

Water consumption The measured value shall not be greater than the rated value(*) of Wt by more than 10% 

Drying efficiency 
index 

The measured value shall not be greater than the rated value(*) of ID by more than 10% 

Energy consumption The measured value shall not be greater than the rated value(*) of Et by more than 10% 

Programme time The measured value shall not be greater than the rated value(*) of Tt by more than 10% 

Power consumption in 
off -mode and left-on 
mode 

The measured value of power consumption Po and Pl of more than 1.00 W shall not be 
greater than the rated value by more than 10%. The measured value of power consump-
tion Po and Pl of less than 1.00 W shall not be greater than the rated value by more than 
0.10 W. 

Duration of left-on 
mode 

The value measured shall not be longer than the rated value of Tl by more than 10% 

Airborne acoustical 
noise 

The measured value shall meet the rated value. 

#%$ ¼M\o`_ q\gp`½ h`\in \ q\gp` declared by the supplier. 
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Further annexes prescribe obligatory information for product fiche, technical documentation, distribution 

and marketing. Comparing Ecodesign Regulation (EC) No 1016/2010 (see section 1.2.1.1) and Energy 

Label Regulation (EC) No 1059/2010 there is an inconsistency regarding the threshold width of the ma-

chines, i.e. less than 45 cm (ecodesign) or 50 cm (labelling), and 12 or more ps. This delimitation between 

the different types of dishwashers should be aligned in the future regulations. It is proposed by a stake-

holder to use 50 cm width as threshold. Alternatively it is proposed to use the number of place settings to 

differentiate between the main appliance widths (e.g. 9,+ kn \i_ ɥ,+ kn).  

Low Voltage Directive (LVD) 2014/35/EU 

The purpose of the LVD Directive (European Parliament 2014b) is to ensure that electrical equipment on 

the market fulfils the requirements 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 voltage rating of between 50 and 1 000 

V for alternating current and between 75 and 1 500 V for direct current, which is new to the Union market 

when it is placed on the market. For example, it is either new electrical equipment made by a manufactur-

er established in the Union or electrical equipment, whether new or second-hand, imported from a third 

country. Also for household appliances, inter alia dishwashers, the Directive covers all health and safety 

risks related to low voltage electricity use, thus ensuring that these 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 conformity of electrical equipment, is the visible 

consequence of a whole process comprising the 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. 

Electromagnetic Compatibility Directive (ECD) 2014/30/EU 

ECD 2014/30/EU (European Parliament 2014a) aims 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 intolerable 

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: 

¶ the electromagnetic disturbance generated does not exceed the level above which radio and tel-
ecommunications equipment or other equipment cannot operate as intended; 

¶ 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 of its intended use. 

Manufacturers of equipment covered by this 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 assessment. Apparatus shall be accompanied by information on any spe-

cif ic 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 the essential 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  

 European and international standards 

Performance @I 0+-/-*@I 1+/.1 º@g`^omd^ _dncr\nc`mn ajm cjpn`cjg_ pn`  ̧Methods for measuring the per-
formance 

Future development for EN 50242/ EN 60436 Electric dishwashers for household use  ̧Methods 
for measuring the performance 

Standby  EN 50564:2011  

Safety EN 60335-,5-+,- ¼Cjpn`cjg_ \i_ ndhdg\m `g`^omd^\g \kkgd\i^`n - Safety - Part 1: General require-
h`ion½ 

EN 60335-2-05-+,. ¼Cjpn`cjg_ \i_ ndhdg\m `g`^omd^\g \kkgd\i^`n - Safety - Part 2-5: Particular 
requirements for _dncr\nc`mn½ 

@I 1,22+5-+,+5 ¼@g`^omd^ \kkgd\i^`n ^jii`^o`_ oj oc` r\o`m h\din - Avoidance of back-siphonage 
and failure of hose-n`on½ 

Noise EN 60704-1:2010+A11:2012. Household and similar electrical appliances. Test code for the 
determination of airborne noise. General requirements 

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

EN 60704-3:2006. Household and similar electrical appliances. Test code for the determination of 
airborne acoustical noise. Procedure for determining and verifying declared noise emission values 

 

1.2.2.1. Performance  

EN 50242/ @I 1+/.1 ·@f_]nlc] ^cmbq[mb_lm `il biom_bif^ om_ µ Methods for g_[molcha nb_ j_l`ilg[h]_¸  

Regulations (EC) No 1016/2010 and (EC) No 1059/2010 refer to standard EN 50242 which is linked to IEC 

60436.  

In 2008 the third edition of the European Standard EN 50242/ @I 1+/.1 º@g`^omd^ _dncr\nc`mn ajm cjpne-

hold use ̧  Methodn ajm h`\npmdib oc` k`majmh\i^`» r\n kp]gdnc`_' ]\n`_ ji oc` o`so ja oc` dio`mi\odji\g 

standard IEC 60436:2004 for performance measurements on dishwashers, with common modifications 

prepared by the Technical Committee CENELEC TC 59X to address requirements of EU Directives. Double 

numbering was used as Directive 97/17/EC makes explicit reference to EN 50242 as measurement stand-

ard, while CENELEC rules require using the number of the respective IEC standard when an international 

standard is harmonised for Europe. 

These common modifications have been introduced to prescribe the test procedure more detailed and 

reduce flexibility that is given for tests according to IEC 60436. Modifications include: 

¶ Use of hot water supply is not allowed 

¶ Use of soft water is not allowed 

¶ Use of US-style load is not allowed 

¶ Detailed description of conditioning and re-conditioning procedure for test load 

¶ Soils supplied by certain manufacturers 

¶ Soiled dishes shall not be dried by the air drying method 
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¶ Cleaning performance rating for score 3 allows less soil residue  

¶ 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 household dishwashers with the ecodesign requirements in Regulation (EC) No 1059/2010 (European 

Commission 2010a). Measurements of energy and water consumption and performance values are con-

ducted in accordance to EN 50242/ EN 60436 with the standard test programme that shall be declared as 

º@^j») >g`\idib k`majmh\ice, energy and water consumption 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, margarine, egg 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 detergent. Simultaneously consumption values are 

monitored. The temperature, pressure and composition of the water inlet are defined in the standard as 

well as the ambient conditions and power supply. After the end of the programme each item is assessed 

and graded at defined luminescence in accordance with a given scheme with scores from 5 (clean) to 0 

(dirty). From the means of consumption values and performance scores of five to eight cycles of refer-

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

The drying index is the result from separate test cycles of reference and test machine with clean table-

ware items that are washed with reference detergent and assessed for water residue 30 minutes after 

the end of the 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 0 (two or more water 

drops, or extensive water residue).  

In 2009 a new reference machine type 2, the G 1222, has been introduced and an alternate microwave 

oven (HMT 742C) has been established in IEC 60436:2004 by Amendment 1, and was established in EN 

50242 by a Corrigendum. Additionally, oc` ampdo ]jrg ]t <mu]`mb r\n m`kg\^`_ ]t \ _`nn`mo ]jrg º>jmidib» 

by Corelle. (IEC 2009)  

A Round Robin Test (RRT) in 2009 revealed several inaccuracies in the standard that contributed to differ-

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 scattered with three labs lying outside of the 

prescribed range. (Brückner & 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 porridge soiling a more detailed description 

was incorporated in the amendment, emphasizing that continuous stirring of the porridge and the applica-

tion of hot porridge is essential. The expanded uncertainties in the new, informative Annex Z2 were also 

derived from the test results of the RRT. For verification purposes only the tolerances listed in Annex III of 

Regulation (EC) No. 1016/2010 are mandatory. Via Amendment A11 further changes were introduced in 

2012: as \ no\i_\m_ o`no kmjbm\hh` oc` º@^j» kmjbm\hh` nhall be used, which has to be declared on the 

pn`m k\i`g) Oc` ^pog`mt ajm o`nodib amjh n`md`n º=`mgdi» dn m`kg\^`_ ]t oc` n`md`n ºNdbiph» \i_ oc` fida` 

amjh ºB\nomj») Oc` h`\npm`h`io ja no\i_]t kjr`m ^jinphkodjin \m` km`n^md]`_ di oc` i`r' ijmh\odq` 

Annex J º<__dodji\g \nk`^on ja `i`mbt ^jinphkodji ja _dncr\nc`mn»)  

A test template in Annex Z1 provides a basis for the documentation of test results und contains all pa-

rameters that shall be measured to be compliant with Regulation (EC) No. 1059/2010, Regulation (EC) No. 

1016/2010 and Regulation (EC) No. 1275/2008. 

Future development for EN 50242/ EN 60436 ·Electric dishwashers for household use µ Methods for measur-

cha nb_ j_l`ilg[h]_¸ 

Oc` ºJhid]pn M`kjmo» (VHK et al. 2014) identified a number of gaps between real dishwasher use by 

consumers, and the currently tested performance parameters, as required in the current EN 50242. The 
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future 4th Edition of IEC 60436 is the basis for the next edition of EN 50242/ EN 60436. By adopting the 

new test load, described in 1.2.5.1, with a higher variety of shapes and materials, the combined assess-

ment procedure for combined cleaning and drying performance (CCD), the new reference detergent, test 

procedures for automatic programmes, rinsing performance and other relevant changes of the interna-

tional standard in Europe, the European Standard can take a big step forward towards consumer conven-

ience and household relevance.  

At the time of writing this report, EN 50242/EN 60436:2016 was published (July 2016). It includes the 

CCD methodology but not a higher variety of shapes and materials. However, ecodesign and energy label 

requirements continue to be based on the old version EN 50242/EN 60436:2008 +A11:2012 until the new 

edition is referenced in the Official Journal of the EU (expected mid-2017).  

Note that some topics #`)b) \pojh\od^ kmjbm\hh`n$ \m` di^gp_`_ \n ¼diajmh\odq`½ `g`h`io di oc` no\i_\m_) 

A more detailed discussion on the new 4th edition of IEC 60436 can be found in section 1.2.5.1. 

1.2.2.2. Standby  

By Mandate 481 it is requested to include methods in the test standards for the determination of low 

power modes when the appliance is not fulfilling its main function.  

The standby consumption of household electrical appliances is measured according to the European 

standard EN 50564:2011 including the common modification agreed at European level to the internation-

al standard IEC 62301:2011, prepared by Technical Committee CENELEC TC59X.  

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 or oil. 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 

equipment in 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 providing a back-

ground or secondary function (e.g. monitoring or display). In this 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 reading where 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 less than 5 minutes, except if there is an 

operating cycle. The general conditions for measurement (including test room description, power supply, 

supply voltage waveform, power measurement accuracy), the selection and preparation of the appliance, 

the measurement 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 otherwise specified.  

<ii`s < \]jpo ¼Bpd_\i^` ji hj_`n \i_ api^odjin ajm n`g`^o`_ \kkgd\i^` otk`n½ dn qjd_) Oc` no\i_\m_ _j`n 

not define these modes, as these definitions are part of the individual Regulations and performance 

standards for dishwashers, washing machines and washer-dryers. 

Annex B (informative) provides some guidance regarding the measurement of low power modes. The Crest 

Factor and its influence on the measurements are explained and the specifications and setup of meas-

urement instrumentation are described.  

Annex C (informative) provides some guidance regarding the conversion of power measurements deter-

mined under the standard to energy consumption values. To convert power to energy (e.g. an annual 

energy consumption), the number of hours of operation in each 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 number 
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of modes and the usage patterns and profiles may vary considerably between countries, converting power 

values determined 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 mean-

ingful, the uncertainty statement must have an associated confidence level: i.e. it is necessary to state the 

probability that the true value lies within the range given. A 95% confidence level was chosen in the 

standard.  

Standby for Dishwasher 

The sequence and approach of the measurements for off mode and left-on mode power (and proposed to 

be extended to cover the delay mode power in the revised standard) \m` bdq`i ]t <ii`s J º<__dodji\g 

\nk`^on ja `i`mbt ^jinphkodji ja _dncr\nc`mn» di @I 0+-/-*@I 1+/.1' rcd^c r\n `no\]gdnc`_ di -+,- 

via Amendment 11. For the determination of left-on mode power the door of the appliance is opened 

within 5 min (proposed to be changed to 1 min in the revised standard) after 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 to Regulation (EC) No 1275/2008 (cf. section 1.2.1.1). Thus, for 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 indicated as the mean value of 

the measured data gained during one test run. 

Off mode power is measured, after the measurement of left-on mode power (Figure 1.1). The appliance is 

switched off manually or automatically and the power consumption is recorded for 10 min (although this 

time period can be increased in the revised standard). The result is indicated as mean value of the meas-

ured data. (EN 50424/ EN 60436 Edition 3.1 2012)  
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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 dealt with by the following standards:  

¶ The general part EN 60335-1:2012 ¼Household and similar electrical appliances - Safety - Part 1: 
General requirements½ that is common to all the electric motor appliances and a set of Part 2 
documents addressing the different specific products; 

¶ For dishwashers, EN 60335-2-5:2013 ¼Household and similar electrical appliances - Safety - Part 
2-5: Particular requirements for dishwashers½ applies; 

¶ EN 61770:2010: ¼Electric appliances connected to the water mains - Avoidance of back-
siphonage and failure of hose-sets½ as far as the connection with the 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 abnormal situations 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 account the requirements of IEC 60364 ¼Low-voltage electrical installations ̧ Part 

1: Fundamental principles, assessment of general characteristics½ as far as possible so that there is com-

patibility with the wiring rules when the appliance is connected to the 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 appliance 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 requirements.  

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 equivalent, 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 household and 

similar appliances, have also been taken into account: 

¶ 2006/42/EC ̧  Machinery directive; 

¶ 89/106/EEC ̧ Construction products directive; 

¶ 97/23/EC ̧  Pressure equipment directive. 

The Essential Health and Safety Requirements (EHSR) of the Directive 2006/42/EC are covered by Annex 

ZE. The application of EN 60335-1 alone does not give presumption of conformity for a product. This is 

achieved by complying with the requirements of EN 60335-1 and the relevant Part 2. 

1.2.2.4. Noise 

General requirements for noise measurement  

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  

¶ EN 60704-,5-+,+&<,,5-+,-) ¼Cjpn`cjg_ \i_ ndhdg\m `g`^trical appliances. Test code for the de-
o`mhdi\odji ja \dm]jmi` ijdn`) B`i`m\g m`lpdm`h`ion½½' km`k\m`_ ]t >@I@G@> o`^cid^\g ^jhhdoo`` 
TC59X.  

¶ EN 60704-2-3:2002, IEC 60704-2-.5-++,) ¼Cjpn`cjg_ \i_ ndhdg\m `g`^omd^\g \kkgd\i^`n) O`no 
code for the determinatdji ja \dm]jmi` \^jpnod^\g ijdn`) K\mod^pg\m m`lpdm`h`ion ajm _dncr\nc`mn½) 
This part 2 addresses the specific test conditions for dishwashers. 

¶ Part 3 as EN 60704-.5-++1) ¼Cjpn`cjg_ \i_ ndhdg\m `g`^omd^\g \kkgd\i^`n) O`no ^j_` ajm oc` _e-
termination of airborne acoustical noise. It addresses a procedure for determining and verifying 
declared noise emission values, describes the procedure for verification of any noise declaration 
and gives values of standard deviations of reproducibility for different categories of appliances.  

EN 60704-, k`mhdon oc` pn` ja ºnk`^d\g m`q`m]`m\odji o`no mjjhn»' ºc\m_-r\gg`_ o`no mjjhn» \i_ ºam`` 

ad`g_ ^ji_dodjin jq`m m`ag`^odib kg\i`» ajm oc` h`\npm`h`io ja oc` njpi_ kjr`m g`q`g ja oc` \kkgd\i^` 

based on acoustic measuring methods described in ISO 3743-1, ISO 3743-2 and ISO 3744. Within the 

measuring uncertainty specific to the three possible methods described in the standard, the results from 

the determination under free-field conditions over a reflecting plane are equal to those obtained in rever-

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

noise may be of importance, e.g. transmitted to the adjoining room or from valves and water pipes not 

recorded in a test according to EN 60704-2-3. 

A classification of different types of noise is given in ISO 12001. The methods specified in the mentioned 

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 EN 60704 applies to electric appliances (including their accessories or components) for house-

hold and similar use, supplied from mains or from batteries. By ¼similar use½ is understood the use in 

similar conditions as in households, for example in inns, coffee-houses, tea-rooms, 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 exclusively for 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 supply and for 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 appliance. When 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 

\i º`ibdi``mdib \^^pm\^t» #jm ºbm\_` -» \^^jm_dib oj DNJ ,-++,$)  

The resulting airborne acoustical noise is measured as sound power levels (LW), expressed in decibels (dB) 

with reference to a sound power of one picowatt (1 pW), within the specified frequency range of interest 

(generally including the octave bands with centre frequencies from 125 Hz to 8 000 Hz), and for pre-

scribed operating conditions of the appliance to be measured.  

The estimated values of the standard deviations of reproducibility of sound power levels determined 

according to Part 1 are given in ISO 3743-1, ISO 3743-2, and in ISO 3744. 

Specific requirements for dishwashers IEC (EN) 60704-2-3, Edition 2.1 (including Amendment 1) 

Household and similar electrical appliances - Test code for the determination of airborne acoustical noise 

- Part 2-.5 K\mod^pg\m m`lpdm`h`ion ajm _dncr\nc`mn»' c\n ]``i kp]gdnc`_ di <pbpno -++, \i_ \h`i_`_ di 

2005. 

These particular requirements apply to single-unit 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, for build-

ing-in or placing under a counter, a kitchen worktop or under a sink, for wall-mounting or on a counter.  

The measuring conditions specified in this Part 2-3 provide sufficient accuracy in determining the noise 

emitted, and in comparing the results of measurements taken by different laboratories, whilst simulating 

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, this second edition additionally considers the noise of water supply, drainage, 

pre-wash and intermediate rinse.  

Future development for IEC (EN) 60704-2-3, 3rd edition 

Mandate 481 from 2011 and Regulation (EC) No. 1059/2010 request a method for the determination 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 programme course accordingly. (EN M/481 2011)  

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

be incorporated in the 3rd committee draft of 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 noise measurements is the load according IEC 60436. It consists of the whole 

number of complete ps plus the corresponding serving pieces, which together comprise the manufactur-

`m½n m\o`_ ^\k\^dot) Oc` no\i_\m_ test load includes one glass filled with frozen artificial 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 of 3.5%. Glasses 

shall be filled with 200 ml artificial soil and frozen for at least 48 h in a four-star froze compartment 

according to IEC 62552-1. 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 Part 2-3, the third edition does not contain the description 

of an appropriate test enclosure which has been incorporated in Part 1. The description of the test enclo-

sure, which shall be installed as housing for built-in and integrated dishwashers, is included as normative 

annex in IEC 60436. Furthermore 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 power mode power consumption and noise emis-

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 programme course accordingly. For the design of testing 

procedures, both technical progress and actual consumer habits shall be taken into account. (EN M/481 

2011) 

In response to Mandate 481 a new test procedure is under development by combining the cleaning per-

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 procedure is modi-

fied in a way enabling the determination of cleaning performance, drying performance and energy 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 programme, which is part of the current drying perfor-

mance tests, in the method for measuring energy and water consumption values and cleaning perfor-

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 or removing soil residue. When the drying perfor-

mance assessment is completed, the cleaning performance assessment can commence. The procedure is 

also part of the future IEC 60436. (IEC 60436 4th Edition, FDIS 2015)  

With this method the requirements of the Regulation (EC) No 1059/2010 and Mandate 481 are fulfilled 

and the behaviour of the users in households is reflected in a better way as outlined in section 1.2.5.1 and 

3.1. The implementation of the new procedure in the EN50242/EN60436:2016 was published in July 

2016.  

Uncertainty, tolerance, repeatability and reproducibility 

In order to encourage the efficient use of energy as well as other resources, the European Parliament and 

the European Commission have issued regulations which mandate the provision of information to con-

sumers or set up essential requirements for specific products. This information is conveyed by label obli-

gations according EU Label Directive 2010/30/EU and the Directive (2009/125/EC) for ecodesign for 

energy-related products. According to this directive the information has to be provided by manufacturers 

at the point of sale or in the manuals. 

Methods for measuring the resource consumption and performance characteristics of the products must 

be sufficiently accurate to 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 measurement concepts: repeatability (intra-laboratory variability) and reproduc-

ibility (inter-laboratory variability). Both are measured by standard procedures. The repeatability must be 

sufficiently accurate for comparative testing. The reproducibility must be sufficiently accurate for the 

determination of values which are declared and for checking of the declared values. 

Uncertainty reporting is essential to ensure that the measured data are interpreted in a correct way. It is 

especially important to know the uncertainty with which data can be measured, when data of measure-

ments are to be compared between laboratories or when normative requirements are set up. Measure-

ment uncertainty is unavoidable as it is always a combination of the variance of the product itself and the 

measurement method applied. Only the latter is 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 by ecodesign regulations by carrying out an independent set of measurements with 

other test sample(s). Both sets of measurements are subject 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 manufacturer. Verification tolerances given in the regulations are sup-

posed to consider these possible differences to ensure correct judgement of the compliance of the prod-

uct under verification. A false judgement of non-compliance could have severe consequences for the 

manufacturer (e.g. withdraw from market, fines, etc.). 

The assessment of verification tolerances is identified as a revision point for both Regulations (EC) No 

1059/2010 and (EC) No 1016/2010. 

>@I@G@> O>04S RB,1 ºPi^`mo\diot \i_ ojg`m\i^`n» c\n o\f`i pk oc` didod\odq` ja D@> 04? \i_ kmj_p^`_ 

an internal _j^ph`io #O>04S*#N`^)$+00/*DIA ºCjpn`cjg_ \i_ ndhdg\m \kkgd\i^`n  ̧Method for calculation 

ja pi^`mo\diot ja h`\npm`h`ion»$ ajm \gg rjmfdib bmjpkn pi_`m >G> O>04S ºCjpn`cjg_ \i_ ndhdg\m appli-

\i^`n» that requires the reporting of expanded uncertainty values for all measurements defined in their 

standards.  

However, the assessment of the expanded uncertainty and the definition of verification tolerances will, in 

many cases, only be possible after a round-robin test (also called ring test). The analysis of the RRT re-

sults will deliver a good knowledge of the repeatability and reproducibility of the relevant measurement. 

How to perform such a RRT dn \gnj _`n^md]`_ di \ o`^cid^\g m`kjmo #>G>*OM 0+1,45-+,. ºBpd_\i^` ji cjr 

oj ^ji_p^o Mjpi_ Mj]di O`non»$) In May 2014 CLC 59X released the documentO>04S* #N`^$+042*DIA º<p-

kgd^\odji ja h`\npm`h`io pi^`mo\diot di n`oodib q`mdad^\odji ojg`m\i^`n»' rc`m` oc` m`g\odji between the 

expanded uncertainties as a characteristic value of the measurement to the political issue of how toler-

ances are set is explained. 

Recently a round robin test on dishwashers (RRT DW 2014) was carried out at European level (Belke & 

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 introduced combined cleaning and drying (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 IEC- and EN- standards and replace the SCE and SCD methods. A further RRT is currently 

ongoing (results available end of 2016) using the 4th edition of the IEC 60436 which was approved in 

2015. (cf. also section 1.2.5.1) 

Stakeholders were asked to provide any preliminary indications about the actual uncertainty associated 

with the measurement of the levels of performance for dishwashers and how tolerances should be set to 

reflect such inherent uncertainties. Stakeholders generally reported that products are designed in such a 

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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¶ the verification tolerances in ecodesign and energy label (see:  http://www.ceced.eu/site-
ceced/media-resources/Position-Papers/Archive/2014/10/Verification-tolerances-in-Ecodesign-
and-Energy-Labelling-future-legislation.html)  

¶ the noise verification procedure (see: http://www.ceced.eu/site-ceced/media-resources/Position-
Papers/Archive/2015/03/CECED-comments-on-the-noise-verification-procedure.html) 

CECED recommends referring to the existing standard EN 50242/EN 60436, where Annex ZC summarizes 

all relevant details and where the numbers related to RRTs are frequently reported. The Annex ZC of this 

standard should be updated with the results of the currently conducted RRT. 

Demand response appliances (smart appliances): overview on standardisation activities in Europe 

In order to promote European Smart Grid deployment, several measures have been taken by the European 

Commission. In 2011, the EC issued the Standardisation Mandate 490 to European Standardisation Or-

ganizations (ESOs) to support European Smart Grid deployment. To accomplish this task, a Joint Working 

Group (SG-CG) has been created by the three ESOs: CEN, CENELEC and ETSI. The aim was a set of con-

sistent standards which will support the information exchange and the integration of all users into the 

electric system operation. The h\i_\o`½n m`kjmon r`m` adi\gdn`_ ]t oc` `i_ ja -+,/) 

Currently, the Preparatory Study on Smart Appliances (Vito NV 2015) is carried out for DG Energy under 

framework contract ENER.C3.2012-418-lot 1. The preparatory study analyses all technical, economic, 

environmental, market and societal aspects that are relevant for a broad market introduction of smart 

appliances (cf. section 1.2.1.1).  

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

appliances are summarised. 

SG-CG developed a generic functional architecture for the flexibility use cases, which is represented in 

Figure 1.2.  

 

Figure 1.2:  Flexibility functional architecture (CENELEC 2014)  

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
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In this architecture, the Customer Energy Manager (CEM) provides the flexibility of connected smart devic-

es through the Energy Management Gateway (EMG). The EMG communicates with the metering channel 

and the smart meter functionality 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 this archi-

tecture are functional/logical entities, some of them may be part of the same physical device. 

No\i_\m_dn\odji \nk`^on ^ji^`midib nh\mo h`o`m dio`ma\^` \m` ^pmm`iogt c\i_g`_ ]t D@>*O> ,. º@lpdkh`io 

ajm `g`^omd^\g `i`mbt h`\npm`h`io \i_ gj\_ ^jiomjg»' >@I*O> -4/ º>jhhpid^\odji ntno`hn ajm h`o`mn 

\i_ m`hjo` m`\_dib ja h`o`mn», >G>*O> -+0 ºCjh` \i_ =pdg_dib @g`^omjid^ Ntno`hn #C=@N$» \i_ D@>*O> 02 

ºKjr`m ntno`hn h\i\b`h`io \i_ \nnj^d\o`_ diajmh\odji `s^c\ib`») Oc` hjno m`g`q\io no\i_\m_n _`q`l-

oped in this field are the IEC 62056 series covering the exchange of consumption information registered 

in the electricity meter and the transfer of demand response related data (e.g. tariff information, power 

limitation, prepayment settings). EN 13757 series are the corresponding standards with focus on non-

electricity meters (e.g. gas, water and heat). IEC 62056-7-5 standard covers the unidirectional data trans-

fer from a meter to an external device (e.g. consumer display). prEN 50491-11 concerns Smart Metering - 

Application Specifications in view of simple external consumer display, prEN 50491-12 Smart grid - Appli-

cation specification concerning interface and framework for customer. 

Standardisation activities related to smart appliances and smart home interoperability are handled by 

D@>*O> 02 RB -, ºDio`ma\^`n \i_ kmjoj^jg kmjadg`n m`g`q\io for systems connected to the electrical gmd_»' 

D@>*O> 04 RB ,0 º>jii`^odji ja cjpn`cjg_ \kkgd\i^`n oj nh\mo bmd_n \i_ \kkgd\i^`n dio`m\^odji» \i_ 

>G>*O> 04s RB 2 ºNh\mo cjpn`cjg_ \kkgd\i^`n») ?\o\ _`adidodjin ajm _`h\i_ m`nkjin` \i_ api^odji\gdod`n 

(Use Cases) are provided in IEC TR 62746. In IEC TR 62476-2, use cases and requirements for Smart 

Grid/Smart Home are listed covering for example the provision of energy consumption information, con-

trolling smart appliances, charging of electric vehicles, battery management and consumer offering flexi-

]dgdot) Oc` aj^pn ja D@>*ON 1-40+ ºCjpn`cjg_ \i_ ndhdg\m `g`^omd^\g \kkgd\i^`n - Specifying and testing 

smart capabilities of smart appliances ̧ B`i`m\g \nk`^on» dn ji oc` _`q`gjkh`io ja \ ^jhhji \m^cdo`c-

ture that applies to different appliance types and use cases. Moreover, general aspects of measuring 

nh\mo k`majmh\i^` rdocdi oc` ^jio`so ja oc` ^jhhji \m^cdo`^opm` \m` \__m`nn`_) km@i 0+1., ºCjh` 

i`orjmf \i_ nh\mo bmd_ ^jii`^odqdot» _`\gn rdoc oc` dhkmjq`h`io ja api^oionalities of domestic appliances 

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 presents the energy and performance criteria of existing European and national 

ecolabels for dishwashers. Resource related criteria are presented separately in section 1.3.2.   

In the preparatory study for ecodesign requirements Lot 14 on domestic dishwashers and washing ma-

chines, Task 1 on definitions (ISIS 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 
Reducing Energy Consumption of 
Household Dishwashers 

No, valid 
until 2004 

 

EU Ecolabel for dishwashers No, valid 
until 2007 

 

Nordic Swan (for washing machines 
only) 

yes cf. section 1.2.3.1 

Czech Environmentally Friendly Prod- no  
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Scheme Still valid?  Comments 

ucts label for dishwashers 

Nr`_dnc º@iqdmjih`io\g Kmj_p^o 
Declaration (EPD) scheme for washing 
machines and dishwashers for house-
cjg_ pn`» 

No, valid 
until Sep-
tember 2004 

cf. http://epdsystem.it/en/PCR/Detail/?Pcr=5656). 

UK Energy Saving Trust Recommended 
described in Lot 14 (ISIS 2007b) 

 UK-based labelling and certification scheme for energy 
efficient products. The logo could be used by manufac-
turers, retailers and suppliers to signpost consumers to 
best-in-class energy efficient products. Today, the 
Energy Saving Trust no longer awards a "Recommend-
ed" certification. Nowadays, for dishwashers, eight 
models of two manufacturers are currently listed as 
ºq`mdad`_»' d)`) ԋQ`mdad`_ ]t @i`mbt N\qdib Ompnoԋ #h\iu-
facturers can enhance the credibility of their claims 
concerning the energy efficiency of their products with 
a product verification service) (Energy Saving Trust 
n.d.) 

Blue Angel Environmental Label for 
Household Dishwashers (RAL-UZ 152) 

Yes, valid 
until Dec 
2016 

cf. section 1.2.3.2 

 

On 12 March 2015, however, the EPD secretariat has launched a call for product category rules (PCR) 
moderators with interest to update these expired product category rules (cf.  
http://www.environdec.com/en/News-archive/).   

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 2017. Gas-powered appliances are not in the scope of this criteria document. (Nordic 

Ecolabelling 2014) 

Criteria are referring to the manufacture and to the operation of the white goods. Further, there are spe-

cific product requirements for each of the product categories, and criteria on customer information as well 

as quality and regulatory requirements. The following energy efficiency and performance criteria 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 with 
the applicable energy label regulation. 

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

Specific product requirements for dishwashers 

Water consumption Maximum of 1.0 litre of water per ps  

Cleaning performance Meet the requirements for cleaning performance stated in Regulation 1016/2010 

Drying performance Meet the requirements for drying performance stated in Regulation 1016/2010 

http://epdsystem.it/en/PCR/Detail/?Pcr=5656
http://www.environdec.com/en/News-archive/
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Criteria category Requirements 

Requirements on customer information for dishwashers  

Installation and user 
instructions for dishwash-
ers 

Inter alia  

¶ Diajmh\odji ji oc` _dncr\nc`m½n ^jinphkodji ja `i`mbt \i_ r\o`m \o _daa`m`io 
temperatures and with different load sizes, so that the consumer can select the 
appropriate programme for minimum energy and water consumption. It is to be 
made clear that the Nordic Ecolabelling requirements are fulfilled by the rec-
ommended normal programme. 

¶ Information on how long the different programmes take. 

 

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

Di A`]mp\mt -+,.' ]\nd^ ^mdo`md\ ajm \r\m_ ja oc` B`mh\i `iqdmjih`io\g g\]`g º=gp` <ib`g» c\q` ]``i 

published for household dishwashers, being valid until December 2016. (Ral gGmbH 2013)  

According to the Blue Angel ecolabel for dishwashers may be awarded to appliances with the following 

environmental properties: low energy and water consumption, use of time-variable power supply, low 

noise emissions, long-lived and recyclable design, and avoidance of harmful substances. Besides con-

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 detailed energy efficiency and performance criteria are as follows (Ral gGmbH 2013):  

Energy Efficiency 

The appliances shall at least meet the following energy efficiency ratings in accordance with Regulation 

(EC) No 1059/2010 relating to household dishwashers: 

¶ ?dncr\nc`mn 9 /0 ^h rd_`5 @i`mbt `aad^d`i^t ^g\nn ò<&&&º #@@D 7 0+$ 

¶ ?dncr\nc`mn ɥ /0 ^h rd_`5 @i`mbt `aad^d`i^t ^g\nn ò<&&º #@@D 7 01$ 

Power Consumption in "Left-Jiº' "?`g\t No\mo» \i_ ºJaa» Hj_` 

¶ In "Left-jiº #`i_-of-cycle) mode, the power consumption of the appliance shall not exceed 0.5 
r\oon) Da oc` _`qd^` ^jh`n rdoc \ _dnkg\t oc` kjr`m ^jinphkodji di ºG`ao-on (end-of-cycle) mode 
shall not exceed 1.00 W. 

¶ Di º?`g\t No\mo» hj_`' oc` power consumption of the appliance shall not exceed 4 W. 

¶ Di ºJaa» hj_`' oc` kjr`m ^jinphkodji nc\gg ijo `s^``_ +)- W. 

Water Consumption 

Water consumption for the standard cleaning cycle calculated according to Regulation (EC) No 1059/2010 

relating to household dishwashers shall not exceed the following limits: 

¶ Dishwashers > 45 cm wide: maximum consumption: 2 800 litres per year 

¶ ?dncr\nc`mn ɥ /0 ^h rd_`5 h\sdhph ^jinphkodji5 - 520 litres per year. 

AquaStop 

The appliance shall come with an aquastop system. The applicant shall provide warranty on the proper 

functioning of the system for the entire life of at least 2 800 standard cleaning cycles of the dishwasher, 

if properly installed. The product manual shall include the corresponding warranty information. 
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Drying Efficiency 

The drying efficiency index (ID) shall be rated as follows in accordance with Regulation (EC) No 1016/2010: 

¶ ID: ι 1.08 - ^jmm`nkji_dib oj _mtdib `aad^d`i^t ^g\nn ò<º) 

Noise Emissions 

The evaluation of the noise emissions shall be based on the sound power levels in dB(A) rounded up to the 

integer LCn. Dishwashers shall not exceed the following sound power levels LC: 

¶ // _=#<$ ajm \kkgd\i^`n ɥ /0 ^h rd_`6 

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

The product manual shall list 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. From 1 January 2015, the appliances shall additionally be equipped with 

an interface enabling communication and control (interconnectivity) via the grid. 

Consumer Information with regard to energy efficiency and performance  

The energy, water and detergent consumption of dishwashers greatly depends on the user behaviour 

#\]jq` \gg' ]t oc` pn`m½n r\t ja gj\_dib \i_ ^g`\idib kmjbm\hme selection). The operating instruc-

odjin*kmj_p^o h\ip\g \n r`gg \n h\ipa\^opm`m½n r`]ndo` nc\gg \o g`\no di^gp_` oc` ajggjrdib ]\nd^ pn`m 

information/instructions: 

¶ Information on the \kkgd\i^`½n r\o`m \i_ `i`mbt ^jinphkodji ajm oc` di_dqd_p\g kmjbm\hh`n \n 
well as for the selectable additional functions (presented in a table, if possible); 

¶ Information on the offers for using time-variable power supply; 

¶ Note stating that most of the energy required running a dishwasher is used to heat the water. An 
appliance with hot-water-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 gas-fired instantaneous wa-
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 water actually flows; 

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

¶ M`a`m`i^` oj oc` r`]ndo` òAjmph R\n^c`iº' kmjqd_dib diajmh\odji ji kmjk`m _dncr\ncdib5  
http://www.forum-waschen.de/abwaschen-geschirrspuelen.html  

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

tals  

The energy label gives valuable information at the point of 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 recommenda-

tions of di_`k`i_`io ^jinph`m jmb\idn\odjin' `)b) B`mh\i ºNodaopib R\m`io`no» #NODR<, www.test.de), 

=mdodnc ºWhich?» (www.which.co.uk), Am`i^c ºLp` >cjdndm» (www.quechoisir.org) jm Nk\idnc ºJ>P» 

(www.ocu.org). Those consumer associations periodically perform dishwasher tests and publish the results 

in their magazines and on their webpages, together with useful information about automatic dishwashing 

in general, e.g. best practices and new technologies and features.  

http://www.forum-waschen.de/abwaschen-geschirrspuelen.html
http://www.test.de/
http://www.which.co.uk/
http://www.quechoisir.org/
http://www.ocu.org/
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Consumer associations and their magazines can be considered as driving forces for the market. Knowing 

how consumer associations actually test dishwashers, which categories are assessed and how they con-

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 performance and consumptions of the 

tested dishwasher model, but their results are not directly comparable. Whereas STIWA weighs both 

factors as equally important, Which? primarily focusses on performance (60%) and then on energy and 

water consumption (20%). Whereas STIWA 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 tests according to EN 50242/EN 60436:2008, 

with slight modifications, such as additional persistently soiled items when testing the Intensive pro-

bm\hh`) Piodg -++/' NODR< o`no`_ oc` Dio`indq` kmjbm\hh` \i_ oc` no\i_\m_ #º`^j»$ kmjbm\hh` ja oc` 

test machine. In 2004, the automatic programme was additionally tested for the first time. The constella-

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 in the main 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 materials. They also 

aim to cover aspects which are not declared on the energy label but influence product quality, such as 

ease of use and the processing quality. In addition, those consumer associations get feedback from their 

readers and users. Thereby, they get valuable insights in consumer relevant information and reflect con-

sumer expectation and market trends related to dishwashers. Compared with official test standards, 

consumer associations are able to focus on new or more consumer-relevant aspects.  

The latest dishwasher testing was published in 05/2014. Every dishwasher model tested gets a final test 

n^jm` #ºo`no-Lp\gdoŲonpmo`dg»$ ajggjrdib \ n^cjjg bm\_` ntno`h #bm\_`n , oj 1$) Oc` adi\g o`no n^jm` dn ^\g^u-

lated out of the weighted results from six major testing categories: the performance of the Eco (Label) 

programme, the rapid programme and the automatic programme, usability, safety and noise emission.  

The rapid programme and 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 50242:2008/A11:2012, with 100% soiling and 

with 150% soiling in order to assess the ability of the sensors to adapt to different soil levels. The clean-

ing performance is evaluated; energy, water consumption and the duration are measured.  

Usability assesses the practicability 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 into the kitchen. 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 60704-2-3:2006_2.  

Each of the performances in the tested programmes (Eco, automatic, rapid) contributes 20% to the final 

test score, from which 10% is related to cleaning and drying performance and the duration of the pro-

gramme, and 10% to energy and water consumption. By this the performance values of the most im-

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]gdnc`_ di oc` h\b\udi` ºo`no» \i_ ji oc` NODR< r`bpage (fee-based). They are em-

bedded in articles about automatic dishwashing, dealing with current trends, developments and best 

practice tips. E.g. it is explained the sorptive drying system with zeolith, the characteristics of different 

dishwashing programmes (Eco, automatic, 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: 

¶ <q`m\b` kmd^` #di Õ$ 

¶ Operating costs on a ten years basis  

¶ Technical details and equipment features: energy efficiency class, capacity (in ps), number of 
provided dishwashing programmes, concrete consumption values and names of the tested pro-
grammes, possible height-adjustments 

Oc` jk`m\odib ^jnon ji \ o`i t`\mn ]\ndn \m` ^\g^pg\o`_ pndib \ ºpn`m kmjadg`») Oc` pn`m kmjadg` assumes 

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 the automatic programme with normal soiling 

(100% soil level), 25 with heavy soiling (150% soil level) and 90 cycles are done using the rapid pro-

gramme. The number of dishwashing cycles is adjusted for dishwashers with 9, 10, 12 and 14 ps. As 

monetary costs per cycle, one multi-o\] dn ^\g^pg\o`_ rdoc +),+ Õ' `i`mbt ^jinphkodji dn ^\g^pg\o`_ with 

+)-3 Õ*fRc \i_ r\o`m ^jinphkodji rdoc .)30 Õ*hͬ) 

1.2.4.2. Which? 

The UK consumer association Which? continuously tests dishwasher models in their own test laboratories. 

Basic assessment categories are cleaning and drying, energy and water use, un\]dgdot #ºCjr easy it is to 

pn`»$ \i_ noise emission. 

Every dishwasher model is tested in the corresponding main programme that cleans normally soiled 

dishware with water temperatures about 55-65 °C, i.e. the normal Eco (label) programme. If a main pro-

gramme is not available, the automatic programme is tested. The testing method is assumed to follow EN 

50242/EN 60436:2008:  

ɅYɌ[ uc bgprw bgqfcq ugrf kgji* rc_* kglacb kc_r* ceeq* m_r dj_icq* qngl_af _lb k_pe_pglc* `_k-

ing on these substances in a heated cabinet to ensure we give dishwashers a tough realistic 

rcqr, YɌ[ Uc jm_b bgqfu_qfcpq ugrf _ rwnga_j jm_b md bgqfcq* glajsbgle bgllcp nj_rcq* qmsn 

plates, dessert plates, cups, saucers, knives, forks, soup spoons, tea spoons, platters, serving 

bowls, a serving fork, a ladle YɌ[,Ɇ (Fletcher 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 the Eco pro-

gramme are measured. 

Usability describes the ease of everyday 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 by subjective assessment 

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

Each of the categories contributes part way to making up the total test score: cleaning and drying with 

60%, energy and water use with 20%, usability with 15% and noise emission with 5%. The total score of 

a dishwasher model is expressed as percentage of the maximum test score, which is 100% if the dish-

washer model performs full score in each category. Full size dishwasher models need to have a total 

score of 75%, compact dishwashers of 65г oj ]` ndbi`_ \n º=`no =pt» m`^jhh`i_\odji) ?dncr\nc`mn 

n^jmdib /+г jm g`nn \m` _`^g\m`_ \n º?ji½o =pt»-models.  

O`no m`npgon \m` kp]gdnc`_ \n ºkmj_p^o m`qd`r» ji oc` r`]k\b` #a``-based). In addition to the test results, 

the product reviews contain further information about technical specifications such as type, dimensions, 
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size, capacity (in ps), main programme duration, the presence of certain features (display, time remaining 

indicator, delay timer, child lock, half load wash, sensor wash, anti-flood technology), energy efficiency 

class, annual energy costs and water use. 

Results of selected dishwashers are periodically nphh\mdu`_ di ºo`no g\]»-articles for dishwashers in the 

Which?-magazine. The latest published article about dishwashers was found in the 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 money (Eco, automatic). Besides the short profiles of each test machine, test results are summa-

rized in table-form. The table includes additional information such as main programme duration, delay 

start timer: yes/no, capacity, type and price of a dishwasher model. 

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 national Topten websites present upȤtoȤdate, consumerȤoriented information on the most 

energyȤefficient models in a number of product groups, e.g. domestic appliances, cooling and lighting 

equipment, consumer electronics, and vehicles. The information is built on independent 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, Ger-

many, Greece, Italy, Lithuania, Luxemburg, Norway, Poland, Portugal, Romania, Spain, Sweden, Switzer-

land, and UK.  

The selection of the most energy-efficient models is based on specific selection criteria for each of the 

product categories. Household dishwashers are presented on the Topten website in two different catego-

ries: Freestanding dishwashers and built-in dishwashers. In order to qualify for topten.eu, dishwashers 

must meet the following criteria: 

¶ Energy efficiency  

- Freestanding dishwashers: energy class A++ or A+++ according to the EU energy label 

- Built-in dishwashers: energy class A+++ according to the EU energy label 

¶ Drying efficiency  

- Class A according to the EU energy label 

¶ Maximum water consumption  

- 2 800 litres per year, according to the energy Label 

¶ Hot water supply being possible 

¶ Water/flood protection 

In order to qualify for the national Topten websites, dishwashers must meet the country-specific criteria 

mentioned in Table 1.11. 

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-
categories 

Topten Dishwasher criteria  
in different EU countries 

National Topten web-
sites 

Austria  ¶ Freestanding  
60 cm 

¶ Semi-integrated 
60 cm 

¶ Freestanding:  

 Bjg_5 <&&& * ɥ // _= 

 Ndgq`m5 <&& * ɥ // _= 

www.topprodukte.at  

http://www.topten.eu/
http://www.topprodukte.at/
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Countries  Listed product sub-
categories 

Topten Dishwasher criteria  
in different EU countries 

National Topten web-
sites 

¶ Fully integrated 
60 cm 

¶ Semi/fully integrated:  

 Bjg_5 <&&& * ɥ /- _= 

 Ndgq`m5 <&&& * ɥ // _= 

Belgium ¶ Free-standing 

¶ Built in 

¶ A++ (45 cm) or A+++ (60 cm) 

¶ A for drying 

¶ ɥ +)4- fRc*^t^g` 

¶ ɥ ,, gdom`n*^t^g` 

¶ ɥ /2 _= 

www.topten.be 

Croatia  No details available ¶ A++ ---  

Czech  

Republic 

¶ Freestanding  
45 cm / 60 cm  

¶ Built-in  
45 cm / 60 cm 

¶ 60 cm: A+++  

¶ 45 cm: A-20% / A++  

¶ =joc5 ɥ -3++ gdom`n*t`\m 

www.uspornespotrebice.
cz 

Finland Same as Topten.eu  Same as topten.eu www.topten-suomi.fi 

France ¶ Freestanding  
45 cm / 60 cm  

¶ Built-in  
45 cm / 60 cm 

¶ A+ (45 cm) or A+++ (60 cm),  

¶ A for drying 

¶ ɥ +)4- fRc*^t^g` 

¶ ɥ ,, gdom`n*^t^g` 

¶ ɥ /2 _= 

www.guidetopten.fr 

Germany ¶ 45 cm 

¶ 60 cm 

¶ A++ (45 cm) or A+++ (60 cm) 

¶ A for drying 

¶ ɥ ,+ gdom`n*^t^g` 

¶ ɥ // _= #1+ ^h$ jm ɥ /1 _= #/0 ^h$ 

¶ Water/flood protection  

¶ 60 cm: Load sensor or half-load 
programme; 45 cm: programme for 
light-soiled dishes 

www.ecotopten.de 

Italy  ¶ 6-8 ps 

¶ 9-12 ps 

¶ > 12 ps 

¶ 6-8 ps: A+ /  
9-12 ps: A++ /  
> 12 ps: A+++ 

www.eurotopten.it 

Lithuania  No details available No details available  http://top-10.lt 

Luxem-

bourg 

¶ Freestanding  
45 cm / 60 cm  

¶ Built-in  
45 cm / 60 cm 

¶ A+++ 

¶ A for drying 

¶ ɥ /3 _= 

www.oekotopten.lu 

Norway ---  ¶ A+++ www.besteprodukter.no 

Poland ¶ Freestanding  

¶ Built-in 

¶ A++ (freestanding) or  
A+++ (built-in) 

¶ A for drying 

¶ ɥ ,+ gdom`n*^t^g` 

¶ Water/flood protection  

¶ Hot water supply possible 

www.topten.info.pl 

Portugal  ¶ Freestanding 
ɥ ,. kn * 9 ,. kn 

¶ Built-in 
ɥ ,. kn * 9 ,. kn 

¶ A+++ 

¶ A for drying 

http://www.topten.pt 

http://www.topten.be/
http://www.uspornespotrebice.cz/
http://www.uspornespotrebice.cz/
http://www.topten-suomi.fi/
http://www.guidetopten.fr/
http://www.ecotopten.de/
http://www.eurotopten.it/
http://top-10.lt/
http://www.oekotopten.lu/
http://www.besteprodukter.no/
http://www.topten.info.pl/
http://www.topten.pt/
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Countries  Listed product sub-
categories 

Topten Dishwasher criteria  
in different EU countries 

National Topten web-
sites 

Romania ¶ Freestanding 
< 45 cm / 45-60 
cm 

¶ Built-in 

¶ A+ to A+++ 

¶ A for drying 

¶ ɥ ,, gdom`n*^t^g` #7 4 kn$ \i_  
ɥ ,. gdom`n*^t^g` #9 4 kn$ 

www.topten.info.ro 

Spain ¶ Freestanding  

¶ Built-in 

¶ A+++ 

¶ A for drying 

¶ ɥ ,, gdom`n*^t^g` #ɥ 4 kn$ 

¶ ɥ ,- gdom`n*^t^g` #9 4 kn$ 

www.topten.wwf.es 

Sweden ---  ---  www.toptensverige.se 

Switzerland  ¶ Freestanding 

¶ Built-in (60 cm) 

¶ Built-in (55 cm; 
Swiss norm SMS) 

¶ Compact  
(45 cm and/or  
ɥ 4 kn$ 

¶ A+++ (built-in 60 cm) or  
A++ (freestanding; built-in 55 cm and 
compact dishwashers) 

¶ A for drying 

¶ Water/flood protection  

¶ Hot water supply possible 

www.topten.ch 

United  

Kingdom 

¶ Freestanding 

¶ Built-in 

¶ A+++ 

¶ A for drying 

¶ ɥ ,+ gdom`n*^t^g` 

www.top10energyeffici
ency.org.uk/ 

Europe ¶ Freestanding 

¶ Built-in 

¶ A++ or A+++ (freestanding) 

¶ A+++ (Built-in) 

¶ A for drying  

¶ ɥ -3++ gdom`n*t`\m 

¶ Hot water supply possible 

¶ Water/flood protection 

www.topten.eu  

 

1.2.5. International legislation and standards  

1.2.5.1. International   

IEC 60436:2004 3rd @^cncih ·@f_]nlc] ?cmbq[mb_lm `il Ciom_bif^ om_¸ 

IEC 60436 3rd @_dodji' A`]mp\mt -++/ º@g`^omd^ _dncr\nc`mn ajm cjpn`cjg_ pn`  ̧Methods for measuring 

oc` k`majmh\i^`» c\n ]``i km`k\m`_ ]t N> 04< ja O> 04) Oc` major changes introduced into the 3rd 

edition include: 

¶ 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 soils; 

¶ the addition of a reference dishwasher; 

¶ the recognition of alternate supply voltages and frequencies; 

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

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

¶ the addition of the US-style load; 

http://www.topten.info.ro/
http://www.topten.wwf.es/
http://www.toptensverige.se/
http://www.topten.ch/
http://www.top10energyefficiency.org.uk/
http://www.top10energyefficiency.org.uk/
http://www.topten.eu/
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¶ the evaluation of the filter systems; 

The third edition has been amended in 2009 and 2012 to incorporate further changes: 

¶ The addition of a second type of reference machine (Miele G 1222); 

¶ The addition of an alternate model of the microwave oven. 

An illustration for the through-circulation thermal cabinet (Figure 1.3) to indicate the position of tempera-

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 an improved calibration procedure of the 

oven temperatures is included. It applies to annex G.  

 

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

¶ Revised small bowl specification; throughout the standard 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; 

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

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

¶ Alternative replacement cutlery items for Annex A 

 

The performance of the tested machines is measured by 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 non-US style load).  

Performance tests must be generally 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 soil pre-

pared at the same time from the same batch. The reference machine is always installed as a free stand-

ing machine independent of the type of machine under test. Dishwashers are tested as free standing 

 

 Red wire sheet: Location of the 
 thermocouple 
 (Illustration chart 1) 
 
                       X: Position of the 
  thermocouple 

 

IEC   216/12 
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except where they are designated as builti̧n or integrated. Before conducting the performance tests, the 

dishwasher is operated for at least 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 steps specified in the following proce-

dure.  

The tests are performed in the following order: cleaning performance then drying performance. The de-

termination of energy, water and cycle/programme time is done in conjunction with the cleaning perfor-

mance test. The first programme to be tested is the one recommended by the manufacturer for a normal-

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, in which case this programme is the 

one tested first. The same programme is used for measuring the cleaning performance, the drying per-

formance, the energy and water consumption and time and the noise, if tested. The test conditions are 

specified:  

¶ Voltage and frequency; 

¶ Ambient conditions; 

¶ Water supply pressure, hardness and temperature both cold (at 15 ± 2 °C) and hot (at 60 ± 2 °C) 
water inlet; 

¶ The reference detergent B is used, the quantity should be as recommended by the manufacturer 
but no more than 2.5 g/ps for dishwashers with a capacity higher or equal than 10 ps or 3.0 g/ps 
for dishwashers with a capacity of lower than 10 ps. If no recommendation is given by the man-
ufacturer, use 2.0 g/ps for dishwashers with a capacity higher or equal than 10 ps or 2.5 g/ps for 
dishwashers with a capacity of lower than 10 ps; 

¶ The reference rinse agent is used, the type (acidic or neutral) is used; according to the water 
hardness; 

¶ The reference salt is used; 

¶ The following soiling agents are required: milk, tea, minced meat, egg, oat flakes, spinach, mar-
garine. All food products, at the time they are used for the preparation of soiling agents for the 
no\i_\m_' hpno ]` rdocdi oc` ºpn`-]t» _\o` jm ]`ajm` oc`dm `skdmt _\o` no\o`_ ji oc` kmj_p^o) Oc` 
remains of newly opened packets 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 re-use of spinach after defrosting. The preparation 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:  

¶ The cleaning performance (Clause 6): the purpose of this test is to measure how well the appli-
ance cleans normally soiled ps 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 parallel. 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 test pro-
gramme without cleaning the dishwasher filters between the measurements; if necessary in-
crease the number of cleaning test cycles until an acceptable defined standard deviation is ful-
filled, to a maximum of eight cleaning test cycles. Any soil residue is assessed and the score 
noted according to the following score system in Table 1.12:  

 



Ecodesign and Energy Label revision: Household Dishwashers 

53 

Table 1.12:  Scoring scheme for the cleaning performance assessment  

Number of small dot shaped soil particles Total soiled area (mm2) Score 

N = 0 A = 0 5 

0 < n ¢ 4 0 < A ¢ 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 area or number 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 is noted and the cleaning index is calculated by com-

paring the results of the test and the reference machines as the average of the indexes of the run cycles;  

¶ Drying performance (Clause 7): to measure how well the dishwasher dries the load. The drying 
performance measurement is not determined in conjunction with the measurement of the clean-
ing performance and is undertaken using clean ps and serving pieces. Drying effect is evaluated 
]t qdnp\g dink`^odji \i_ ep_b`_ oj ]` º_mt»' ºdio`mh`_d\o`» jm ºr`o») Dink`^odji ja oc` do`hn di oc` 
machine under test and the reference machine are carried out by the same person.  

º?mt» dn _`adi`_ \n \i \mod^g` ]`dib ^jhkg`o`gt am`` ja hjdnopm`) Di ocdn ^\n`' oc` \mod^g` nc\gg ]` 
bdq`i \ n^jm` ja -6 ºDio`mh`_d\o`» dn _`adi`_ \n \i \mod^g` c\qdib ji` jm orj _rops of water, or one 
r`o nom`\f #mpi$' oc` \mod^g` nc\gg ]` bdq`i \ n^jm` ja ,6 ºR`o» dn _`adi`_ \n \i \mod^g` c\qdib hjm` 
than two drops of water, or one drop and one streak, or two streaks, or water in glass or cup cavi-
ty, the article shall be given a score 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 index is calculated by comparing the results of the test and the 
reference machines as the average of the indexes of the run cycles;  

¶ 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 quantity of hot 
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 water energy (if any). The arithmetic 
mean of the five or more cycles for the test machine is given: the energy consumption is meas-
ured in kWh to three decimal places, water consumption in litres, to one decimal place, and time 
to the nearest minute. The energy and water consumption are not determined during a drying 
test; 

¶ Airborne acoustical noise (Clause 9), determined according to IEC 60704-2-3.  

 

Fifteen annexes are included in the standard:  

¶ Annex A (normative) defines the ps and serving piece specifications to be used in the test ma-
chines according to its capacity in terms of ps.  

¶ Annex B (normative) defines an alternative load, the US style load, to be used for dishwashers 
not using load described in Annex A, such as U.S. style machines. Tableware and serving piece 
specifications are given according to the test dishwasher capacity, along with a table of concord-
ance with load items.  

¶ Annex C (informative) illustrates the soil distribution, i.e. the number of each item type soiled for 
a 12-ps, a 9-ps and a 6-ps dishwasher.  
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¶ Annex D (normative) specifies the characteristics of test materials: the detergents (two deter-
b`ion \m` kjnnd]g`$' oc` mdin` \b`ion #rdoc orj ajmhpg\n' º\^d_d^» \i_ ºi`pom\g» otk`$ \i_ oc` n\go.  

¶ Annex E (normative) describes the characteristics 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 the standard.  

¶ Annex G (normative) specifies the characteristics of the microwave oven and through-circulation 
thermal cabinet to be used for the drying of the soiled tableware.  

¶ Annex H (informative) suggests that testing laboratories develop their own internal 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 I (normative) describes the test enclosure for built-in 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 performance.  

¶ 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 refer-
ence dishwasher in order to achieve the target water consumption of 27.8 litres. 

¶ 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 the measurement of low power modes that are 
relevant for dishwashers, e.g. left- on mode and off mode. 

New 4th Edition of IEC 60436 

The 3rd Edition of the IEC 60436 is currently under revision. The revision has been elaborated by subcom-

mittee 59A: Electric dishwashers, of IEC technical committee 59: Performance of household electrical 

appliances.  

This edition constitutes a technical revision and includes the following significant technical changes with 

respect to the previous edition: 

¶ IEC 60436 edition 3 Amendment A1 and A2 content. Previous amendment 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 cut-
lery and tableware items. 

¶ Combined Cleaning and 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 circumvention compared to if tests were performed separately. A dishwasher 
might detect whether soil is present or not and adjust the cycle to favour performance on clean-
ing and energy consumption or drying (without measurement of energy consumption) depending 
on what kind of test is conducted; combining the tests in a combined cleaning and drying as-
sessment avoids this possibility. 

¶ New dish load items. New dish load items were incorporated which reflect consumer use. New 
items are: stainless pots, coffee mugs, melamine plastic items, and glass bowl. The new load 
items provide different shapes which challenge a dishwasher water spray patterns and provide 
additional surfaces for soil removal assessment. 
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¶ A new detergent D is specified which mirrors current tablet formulations available on the market. 
Detergent type D is phosphate free, with percarbonate instead of perborate bleach and more ac-
tive enzymes. With this new detergent, the dosage will be lower. 

¶ Repeatability and reproducibility improvements. 

¶ Informative annexes. Annexes were added for evaluation of soil sensing programmes, rinsing 
performance, and dishwasher filtration. An annex is provided for inlet water temperature influ-
ence on energy consumption. 

Oc` ^c\ib`n rdgg h\f` oc` g\]`g kmjbm\h #^pmm`iogt ^\gg`_ ¼`^j½$ \ hjm` npdo\]g` ^cjd^` ajm oc` hjno 

common types of dishes used currently in Europe (including plastics, pots and pans), reflecting better 

current consumer behaviour.  

Manufacturers stress that 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 load  ̧as mass and the heat capacity also determine 

the energy consumption of a dishwasher ̧ this 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 standard currently conducted (see 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 Europe as a CEN/CENELEC standard will have to be carefully 

studied and communicated, and correlation tables/formulas prepared, to minimise confusion for consum-

ers and manufacturers. 

Round Robin Tests and other testing activities 

In 2014, a RRT on dishwashers was carried out at European level (Belke & Stamminger 2015). 20 labora-

tories took part and 17 of them tested the Combined Cleaning and Drying (CCD) method. 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 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 IEC- and 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 method 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 RRT are as follows. Through the round robin test it was possible to gain a deep-

er insight into the laboratory praxis of manufactures and test laboratories. The examination of the collect-

ed data on the one hand and the laboratory visits on the other hand revealed good 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 performance values advanced since then. The decreasing precision with decreasing clean-

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 robin test 

¶ Uncertainties of measurements are in line with values in the current standard. Adaption of rela-
tive expanded uncertainty only recommended for the drying performance. 

¶ Improvement and alignment to EN 50242 of the laboratory practice is necessary, especially for 
the assessment behaviour of tableware with higher soil or water residues. 
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¶ Regular ring-testing is necessary to exchange experience and align and verify laboratory practice. 

¶ As for neither the cleaning nor the drying performance test results showed significant differ-
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 

¶ Cleaning performance results differ 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, measuring 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 could be wiped with a 
clean towel to remove rests of rinse aid after cleaning cycles and then dipped into porridge or 
kjmmd_b` ^jpg_ ]` km`k\m`_ di \ ºOc`mhjhds»$' ]po hjm` diq`nodb\odjin \m` m`lpdm`_ ajm \i jaad^d\g 
recommendation. 

¶ Procedure of cooling down after oven drying should be more consistent: in the room, in the ma-
chine when to start, use of fan allowed? If prewash in DW is only done with cold water, remain-
ing heat in load is less important.  

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

In 2016, University of Bonn has tested five dishwashers both under old and new conditions (EN50242 4th 

ed. (with combined cleaning and drying) and a future EN60436 5th ed. respectively) to compare the per-

formance and consumption values (Hook & Stamminger 2016). These limited tests have provided follow-

ing conclusions: 

¶ The consumption values are slightly affected by the new test standard. The energy consumption 
is reduced by 0 ̧ 6 % by the modified load of the IEC standard. The influence on the water con-
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 can be even larger 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 performance 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 reference ma-
chine.  

¶ No systematic influence of the new standard on the cleaning performance index can be ob-
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 necessary to show 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 test machines 
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 of the 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 have not been 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 no 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 a Round Robin Test is currently carried out on the fourth edition of the international standard 

for testing the performance of dishwashers IEC 60436, which was approved in 2015 (results will be 

available end of 2016). Modifications to this IEC standard as needed for European adaptation will be 

incorporated via the usual harmonization process of CENELEC.  

Current activities of IEC SC 59A 

The last, current and future editions of the international standard have been developed by Working Group 

2 of Subcommittee 59A. During the last meeting of SC 59A in October 2014 it has been decided to launch 

certain advisory and working groups in addition to maintenance team 2, which has been working as work-

ing group 2 for the last decades. A new structure of SC 59A (Table 1.13) has been established, to enable 

more targeted collaboration and to call for experts in these new fields of work. By this the selected sub-

jects can be discussed and worked on by delegated experts and more in detail. 

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 maintaining the 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 dishwash-

ers for household use during 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 dishwashers, 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 appliance, thermal cabinet, 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 Energy 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 (US EERE 2014b) 

Product class Maximum annual  
energy use (based on 
215 cycles per year) 

Maximum per-cycle  
water consumption 

No\i_\m_ #ɦ3 ps plus 6 serving pieces) 307 kWh/year 5.0 gallons (18.9 litres) per cycle  

Compact (<8 ps plus 6 serving pieces) 222 kWh/year 3.5 gallons (13.3 litres) per cycle 

 

On December 19, 2014, the DOE published a notice of proposed rulemaking (NOPR) which is proposing 

energy conservation standards for residential dishwashers. The comment 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 impacts and energy savings that could result from an energy conservation standard for residen-

tial dishwashers by March 25, 2015. 

DOE proposes amended energy conservation standards for residential dishwashers. The proposed stand-

ards, which are the maximum annual energy use and maximum per-cycle 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 (US EERE 2014b) 

Product class Maximum annual  
energy use 

Maximum per-cycle  
water consumption 

No\i_\m_ #ɦ3 ps plus 6 serving pieces) 234 kWh/year 3.1 gallons (11.7 litres) per cycle 

Compact (<8 ps 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 United States 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 Energy Guide 

According to US EPA ([n.d.]b), major home appliances such as dishwashers must meet the ¼Appliance 

Standards Program½ set by the DOE. Manufacturers 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 according to the Appliance Labelling 

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 costs. The exact costs 

will depend on local utility rates and the type and source of energy. Appliances which are ENERGY STAR 

qualified (cf. next section) must carry the EnergyGuide label. 

For dishwashers, the EnergyGuide label shall provide the following information (FTC 2012):  

¶ Models for which the EnergyGuide label applies 

¶ Capacity 

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

¶ Cost range of similar models; capacity on which the cost range is based. 

¶ Estimated yearly electricity use (kWh). 

¶ Estimated Yearly Energy Cost (US Dollar), when used with a natural gas water heater.  

¶ 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 electricity cost of 

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. How-

ever, compact dishwashers may no longer be Energy Star 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 

capacity equal to or greater than 8 ps plus 6 serving pieces) (US EPA [n.d.]a): 

¶ <iip\g @i`mbt >jinphkodji5 ɥ -40 fRc k`m t`\m 

¶ R\o`m >jinphkodji5 ɥ /)-0 b\llons per cycle (i.e. 16.09 litres per cycle)  

Recently, the Energy Star specification for residential dishwashers has been under revision and it is ex-

pected to take effect on 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 proposed that the criteria for compact dishwashers are slightly relaxed to allow effi-

ciency criteria being achievable by more than one technology (dish-drawer and countertop models). The 

criteria will reduce the energy use of compact dishwashers by 9% and the water use by 11% relative to a 

compact dishwasher that just meets the US Federal standard. Further, the proposal includes the incorpo-

ration of a cleaning performance reporting requirement based on an Energy Star test method for deter-

mining residential dishwasher cleaning performance.  

Finally, version 6.0 includes clarifications and exemptions to the optional connected criteria. The energy 

and water consumption and cleaning performance of certain dishwasher cycle selections may be impact-

ed as a result of responding 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 following certifi-

cation criteria (US EPA [n.d.]a):  

¶ Proposed Energy Performance Requirements:  

The Annual Energy Consumption (AEC) shall be less than or equal to Maximum Annual Energy 

Consumption (AECMAX), as calculated per following equation. 
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ὃὉὅὓὃὢ =ὃὉὅὄὃὛὉ +ὃὉὅὃὨὨὩὶὅέὲὲὩὧὸὩὨ 

AECBASE is the annual energy consumption base allowance (kWh/year),  

- Standard dishwashers: 270 kWh/year 

- Compact dishwashers: 203 kWh/year 

AECAdderConnected is the annual energy connected allowance for standard dishwashers only: 0.05 x 

AECBASE 

¶ Proposed Water Performance Requirements: 

- No\i_\m_ _dncr\nc`mn5 ɥ .)0 b\ggjin k`m ^t^g` #d)`) ,.)-0 gdom`n*^t^g`$ 

- >jhk\^o _dncr\nc`mn5 ɥ .), b\ggjin k`m cycle (i.e. 11.73 litres/cycle) 

Further, it proposed following optional cleaning performance reporting in order to achieve energy savings 

without sacrifice in performance (US EPA [n.d.]a):  

Applicants for Energy Star are encouraged, i.e. not mandatory, to provide a complete set of 

cleaning performance data for each Energy Star certified product. The per-cycle Cleaning In-

dex (CI) as defined in the ENERGY STAR Test Method for Determining Residential Cleaning Per-

formance may be reported for each ENERGY STAR basic model. For those basic models for 

which the manufacturer wishes to submit voluntary cleaning performance data, the per-cycle 

CI should 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 proposed following 

optional connected criteria (US EPA [n.d.]a): 

A connected dishwasher system shall include the base appliance plus all elements (hardware, 

software) required to enable communications in response to consumer-authorized energy re-

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

tem is interoperable with other devices via open communications protocol and enables eco-

nomical consumer-_srfmpgxcb rfgpb n_prw _aacqq rm rfc dslargml_jgrgcq ɅClcpew amlqsknrgml 

pcnmprgleɆ* ɅMncp_rgml_j Qr_rsq* Sqcp Qcrrgleq $ Kcqq_ecqɆ _lb ɅBck_lb PcqnmlqcɆ, Rfc amn-

nected dishwasher system might exchange data with energy management devices or applica-

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

or applications.  

US EPA ([n.d.]a) defines the communication standards and the communications hardware architecture. 

Further, to allow transmission, reception and interpretation of the information an interface specification, 

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 communication link, similar to consumer controllable functions on 

the product. The product is not required to respond to remote requests that would compromise perfor-

mance and/or product safety as determined by the product manufacturer. Finally, if additional modules, 

_`qd^`n' n`mqd^`n \i_*jm diam\nomp^opm` \m` k\mo ja oc` ^jiadbpm\odji m`lpdm`_ oj \^odq\o` oc` kmj_p^o½n 

communications capabilities, prominent labels or other forms of consumer notifications with instructions 

shall be displayed at the point of purchase and in the product literature including information to consum-

ers how to activate these capabilities. 

The functionalities of a connected dishwasher system are given as follows (US EPA [n.d.]a):  

¶ Energy consumption reporting: In order to enable simple, actionable energy use feedback to con-
sumers and consumer authorized energy use reporting to 3rd parties, the product shall be capa-
ble of transmitting energy consumption data via a communication link to energy management 
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systems and other consumer authorized devices, services, or applications. This data shall be rep-
m`n`io\odq` ja oc` kmj_p^o½n dio`mq\g `i`mbt ^jinphkodji) <^^jm_dib oj oc` PN @i`mbt No\m nkeci-
fications, it is recommended that representative data shall be reported in watt-hours for inter-
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 consumer on the product itself. On-
product feedback, if provided, may be in units and format chosen by the manufacturer (e.g., 
$/month). 

¶ Operational status, user settings and messages: The product shall be capable of providing the 
following information to energy 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 two types of messages relevant to the energy consumption of the product. For ex-

ample, messages for dishwashers might address performance issues or report of energy con-

nphkodji oc\o dn jpond_` oc` kmj_p^o½n ijmh\g m\ib`) Ocdn diajmh\odji hdbco \gnj ]` kmjqd_ed 

on the product itself.  

¶ Demand response: A connected dishwasher system shall have the capability to receive, interpret 
and act upon consumer-authorized signals by automatically adjusting its operation depending on 
]joc oc` ndbi\g½n ^jio`ion \i_ n`oodibn from consumers. At a minimum, the product shall be ca-
pable of providing the following capabilities in all operational modes:  

- Delay Appliance Load Capability: The capability of the product to respond to a signal in ac-

cordance with consumer settings, by delaying the start of an operating cycle beyond the de-

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 Method to Validate Demand Response. 

- The US 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 

China µ Hong Kong 

The Hong Kong Green Label Scheme (HKGLS) 

According to Hong Kong Green Council (2010), the Hong Kong Green Label Scheme (HKGLS) is an inde-

pendent and voluntary scheme, which aims to identify products that are, based on life cycle analysis 

consideration, more environmentally preferable than other similar products 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 consumer products, inter alia washing machines and dishwashers.  

The aim of the environmental criteria developed for dishwashers is to: Reduce energy consumption and 

promote energy-saving dishwashers; reduce water consumption and promote water-saving dishwashers; 

reduce noise emission and the use of the environmentally harmful substances; reduce detergent con-

sumption; minimize waste production by reducing the amount of primary packaging and promoting its 
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reusability and/or recyclability. This product environmental criteria apply to domestic dishwashers who are 

either floor-mounted or worktop models and are intended for use either freestanding or built in. 

The product environmental criteria for dishwashers are the following (Hong Kong Green Council 2010): 

¶ Energy Efficiency Index, EEI (%): 

- Dishwasher with 10 or more ps: lower than 76%. 

- Dishwasher with less than 10 ps: 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 built-in models. 

¶ Plastic parts shall have no lead or cadmium added by the manufacturer and plastic parts weigh-
ing over 25 g shall not contain flame retardants containing polybrominated biphenyls (PBBs), 
polybrominated diphenylethers (PBDEs) and chloroparaffins with 10-13 carbon atoms per mole-
cule and chlorine content of greater than 50% by weight. 

¶ Surface Treatment: Paints shall not contain pigments or additives based on cadmium, lead, 
chromium, mercury 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 soiling. 

¶ Packing requirements: Packaging materials shall not contain chlorine-based plastics. General 
packaging requirements according to the Hong Kong labelling criteria for packaging materials. 

Korea Ecolabel 

The Korea Ecolabel has been implemented since 1992. Inter alia, they have certification criteria for dish-

washers.  

The scope of the Korea Ecolabel for Dishwashers (Korea Environmental Industry & Technology Institute 

KEITI 2005) applies to electric dishwashers (hereinafter referred to as "dishwasher") which wash trays or 

utensils, limited to 20 or less person-capacity batch dishwashers and 2 000 tray/h capacity continuous 

dishwashers. The criteria document includes requirements with regard to  

¶ Batch system general type washers  

- Allowance of grade index for energy consumption efficiency 

- Water saving rating (water consumption per functional unit) 

¶ Batch system ultrasonic washers 

- 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 (batch system washers 
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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¶ Recycling capability of product during the recycling or disposal stage of production process: 
Marking of separable plastic parts; material requirements for shock-absorbing materials in pack-
aging.  

¶ Consumer information 

Singapore 

The Singapore Green Labelling Scheme (SGLS) was launched in May 1992 to endorse consumer products 

and services 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 Global Ecolabel-

ling Network (GEN), allowing certification by mutual recognition of SGLS endorsed products by other 

members of the network (http://www.sec.org.sg/sgls/). For the Singapore Green Label Scheme (SGLS) for 

dishwashers (last updated in 2012), there is no access to the criteria documents. 

1.2.5.4. Australia & New Zealand  

The Equipment Energy Efficiency (E3) programme aims 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 labelling pro-

gramme which apply (Minimum Energy Performance Standards [MEPS] and High Efficiency Performance 

Standards [HEPS]) and comparative energy rating labelling. The Australian labelling programme is based 

on a star system, rated from one to ten. (International Energy Agency IEA 2014) 

Energy  

Minimum Energy Performance Standards (MEPS) 

MEPS specify the minimum level of energy performance that appliances, lighting and electrical equipment 

must meet or exceed before they can be offered for sale or used for commercial purposes. MEPS are not 

mandatory for dishwashers.  

However, the Greenhouse and Energy Minimum Standards Determination 2012 for dishwashers defines 

labelling and communication requirements and other requirements on performance. (Australian Govern-

ment 2012):  

¶ The Determination covers dishwashers that are ordinarily supplied and used for personal, do-
mestic or household purposes irrespective of the context in which they are used. For example, 
the Determination applies to household dishwashers used in a commercial context. 

¶ 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 standard AS/NZS 2040.2:2005 (see further below, sec-
odji ºK`majmh\i^` No\i_\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 point-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 efficiency) shown in half star increments 

and the annual energy consumption in kWh per year, cf. sample label in the figure below.  

http://www.sec.org.sg/sgls/
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Figure 1.4: !ÕÓÔÒÁÌÉÁȭÓ %ÎÅÒÇÙ 2ÁÔÉÎÇ ,ÁÂÅÌ ÆÏÒ ÄÉÓÈ×ÁÓÈÅÒÓȠ ÓÏÕÒÃÅ: Australian, State and Terr i-
tory and New Zealand Governments  (2014)  

Q\mdjpn º\gbjmdochn» jm `lp\odjin c\q` ]``i _`q`gjk`_ oj m\o` oc` g`\no `aad^d`io kmj_p^on \o \mjpi_ , 

no\m) Oc` =\n` @i`mbt >jinphkodji #=@>$ _`adi`n oc` º, no\m» gdi` ajm k\mod^pg\m kmj_p^on) <i \__dodji\g 

star is awarded when the so called Comparative Energy Consumption (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 number of ps. The energy reduc-

tion factor per star is 0.30, i.e. 30%. For example, a model that had a CEC that was 0.70 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 New Zealand Standard (see next section). Over a year, it is assumed that the dishwasher is 

used 7 times per week (365 times per year). (Australian, State and Territory and New Zealand Govern-

ments 2014; EES 2010) 

Performance Standard AS/NZS 2007:2005 

Dishwashers in Australia and New Zealand are measured according to the standard AS/NZS 2007:2005 

ºK`majmh\i^` ja cjpn`cjg_ `g`^omd^\g \kkgd\i^`n - ?dncr\nc`mn») The overall objective of the AS/NZS 2007 

series is to promote high levels of performance, energy efficiency and water efficiency in electric dish-

washers.   

Oc` _dncr\nc`m no\i_\m_ <N*IUN -++25-++0ºK`majmh\i^` ja cjpn`cjg_ `g`^omd^\g \kkgd\i^`n - Dishwash-

`mn» r\n km`k\m`_ ]t oc` Ejdio No\i_\m_n <pnom\gd\*No\i_\m_n I`r U`\g\i_ >jhhdoo`` @G-015, Quality 

and Performance of Household Electrical Appliances, to supersede the former standard AS/NZS 

2007.1:2003. The AS/NZS 2007 series comprises two parts:  

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

¶ AS/NZD 2007.2 Part 2: Energy efficiency labelling requirements, which includes algorithms for 
the calculation of the energy efficiency star rating and projected energy usage, performance re-
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 water ef-
ficiency labelling. It has been structured to be suitable for reference in regulatory legislation and 
to be used in conjunction with Part 1.  

http://www.energyrating.gov.au/wp-content/uploads/2011/02/Dishwasher-Sample-Label.jpg
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AS/NZS 2007.1 standard includes a number of requirements derived from the 3rd Edition of IEC 60436: 

2004, which will bring it closer to the IEC standard. It also incorporates the following significant changes 

in comparison to earlier editions:   

¶ Test methods have generally been made more repeatable and reproducible by adding definitions, 
indicating measurement accuracies and making descriptions more precise; 

¶ < ºo`no kmjbm\h» c\n ]``i _`adi`_ \i_ do c\n ]``i ^g\mdad`_ oc\o \it kmjbm\hme can be tested 
to this standard, but the performance requirements in Section 4 of the standard only apply to 
the programme recommended for a normally soiled load. The programme for a normally soiled 
load is the programme mandated for energy efficiency labelling in AS/NZS 2007  ̧Part 2;  

¶ Definitions in this standard are now generally aligned with IEC definitions;  

¶ Programme time and cycle time have been added to the definitions;  

¶ 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 under consideration);  

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

¶ A recommendation to purchase all test materials from the same sources has been added to min-
imize variations in test results. These materials will be used for check testing.   

¶ 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 meas-

ured on the reference machine which is tested in parallel. The reference machine is a dish-

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 specified 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;  

- Energy consumption is determined on the programme recommended by the manufacturer for 

energy label that is capable of meeting the above mentioned requirements. From April 2004, 

all dishwashers are to be re-labelled using the "normal" programme when tested to the 2003 

Edition of AS/NZS 2007.1;  

¶ The ambient air temperature is 20°C ± 2°C and the humidity is 60% ± 5%. All tests are under-
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 edition of the 

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:   

¶ The current, third edition of D@> pn`n oc` ºpidq`mn\g 10®>» \n oc` m`a`m`i^` kmjbm\hme to deter-
mine a relative performance index for declaration by the manufacturer. The reference pro-
gramme ji oc` m`a`m`i^` h\^cdi` pn`_ di oc` <P*IUN no\i_\m_ dn ºb`iog` /0®>» rcd^c dn pn`_ oj 
set a pass/fail for wash performance, rather than a manufacturer declaration of wash perfor-
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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¶ AS/NZS 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 AHAM (US-style) load as an alternative to the 
European-style load. The AS/NZS load was to be phased out by December 2007;  

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

¶ 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 are slightly 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;   

¶ The AS/NZS cold water supply temperature is 20°C while IEC is 15°C;  

¶ The AS/NZS wao`m c\m_i`nn dn njao #/0 kkh$ rcdg` oc` D@> no\i_\m_ nk`^dad`n ]joc njao #ɥ 2+ 
ppm) and hard (250 ppm) water; water pressure is 320 kPa in AS/NZS while it is 240 kPa in the 
IEC;  

¶ The AS/NZS reference detergent is based on the old IEC type A (phosphate based with chlorine 
bleach), while IEC specifies type C detergent (phosphate based with oxygen bleach and en-
zymes). IEC also have new rinse agent formulations (types III and IV);   

¶ AS/NZS requires the manufacturer to specify the amount of detergent to be used, whereas 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;  

¶ In AS/NZS the water softener of the reference machine is de-activated while in IEC it is allowed 
to operate normally. Most dishwashers in Australia and New Zealand do not have a water sof-
tener;  

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

¶ 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;   

¶ 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 to an in-
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 not cleaned 
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 and perfor-
mance without filter cleaning;  

¶ AS/NZS now requires standby power measurements on a number of modes;  

¶ IEC requires that the load be pre-conditioned 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 Star Australia 

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 dishwashers. (Australian, 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 scheme that requires certain products to be registered and 

labelled with their water efficiency in accordance with the standard set under the national Water Efficien-

cy Labelling and Standards Act 2005. The WELS label replaces a prior voluntary water conservation rating 

'AAAAA' label endorsed by the Water Services Association of Australia. The water-using WELS products are 

inter alia dishwashers. (Australian, State and Territory Governments 2014b) 

The standard that sets out the criteria for rating the water efficiency is AS/NZS6400:2005 ºWater-

efficient products  ̧Rating and labelling» being displayed on the WELS label. 

Testing of dishwashers: The average total water consumption for dishwashers is determined by testing 

three models on the programme (including all associated settings) recommended for a soiled load equal 

to the maximum number of ps that the machine can carry. The water efficiency rating is 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 be regis-

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 forty eight countries 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 Performance Standards Comparative Labels 

Jordan Mandatory Minimum Energy Performance 
Standards for dishwashers; status: under 
development (2014) 

Mandatory Comparative Label for dishwashers; 
status: development completed - pending 
implementation (2013) 

Russia Voluntary Minimum Energy Performance Stand-
ards for dishwashers; status: entered into force 
- no activity (1987) 

Mandatory Comparative Label for dishwashers; 
status: entered into force - no activity ̧  (2011) 

South 
Africa* 

Mandatory Minimum Energy Performance 
Standard; status: under development 

Voluntary Comparative Label for dishwashers; 
status: adopted (2012) 

Turkey  Mandatory Minimum Energy Performance 
Standards for dishwashers; status: entered into 
force ̧  no activity ̧  (2012) 

Mandatory Comparative Label for dishwashers; 
status: entered into 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 I, Part 1.3 the 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. According to the Directive 2009/125/EC (European Parliament 2009a), 

this includes: 

Ease for reuse and recycling 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 of compo-

nents and materials suitable for reuse and recycling (including marking of plastic parts in accord-

ance with ISO standards), use of easily recyclable materials, easy access to valuable and other re-

cyclable components and materials; easy access to components and materials containing hazard-

ous substances; 

Incorporation of used components; 

Avoidance of technical solutions detrimental to reuse and recycling of components and whole ap-

pliances; 

The following sections identify and provide an overview of legislation, standards, and labels in the EU, 

Member States and at third-country level for the products in scope with focus on resources use and mate-

rial efficiency.  

1.3.1. Legislation  

Table 1.17 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 

RoHS 2  
Directive 

Directive 2011/65/EU of the European Parliament and of the Council of 8 June 2011 on the re-
striction of the use of certain hazardous substances in electrical and electronic equipment  

WEEE  
Directive 

Directive 2012/19/EU of the European Parliament and of the Council of 4 July 2012 on waste 
electrical and electronic equipment (WEEE) (recast) 

REACH  
Regulation 

Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 
concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), estab-
lishing a European Chemicals Agency, amending Directive 1999/45/EC and repealing Council Regula-
tion (EEC) No 793/93 and Commission Regulation (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 

Regulation (EC) No 1272/2008 of the European Parliament and of the Council of 16 December 2008 
on classification, 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 

F-Gas  
Regulation 

Regulation (EU) No 517/2014 of the European Parliament and of the Council of 16 April 2014 on 
fluorinated greenhouse gases and repealing Regulation (EC) No 842/2006  

Detergent  
Regulation 

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

Regulation (EU) No 259/2012 of the European Parliament and of the Council of 14 March 2012 
amending Regulation (EC) No 648/2004 as regards the use of phosphates, other phosphorus com-
pounds in laundry and dishwasher detergents 

 



Ecodesign and Energy Label revision: Household Dishwashers 

69 

1.3.1.1. EU RoHS Directive 2011/65/EU  

The Directive 2011/65/EU on 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 EU and repeals Directive 2002/95/EC from 3rd of 

January 2013. (European Parliament 2011) 

The RoHS-Directive restricts the presence of the substances listed in Annex II of the Directive, currently 

including the following substances: lead, mercury, cadmium, hexavalent chromium, polybrominated bi-

phenyls (PBB) and polybrominated diphenyl ether (PDBE). 

The RoHS-Directive limits the presence of these 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 

cadmium the threshold level is at 0.01%. 

Exemptions from these provisions are only possible, provided that the availability of an exemption does 

not weaken the environmental and health protection afforded by Regulation (EC) No 1907/2006/EC 

(commonly referred to as REACH, cf. section 1.3.1.3), and that at least one of the following conditions is 

fulfilled: 

¶ Substitution is not possible from a scientific and technical point of view; 

¶ The reliability of substitutes is not ensured; 

¶ The negative environmental, 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 suffice on their own to justify an exemption: 

¶ The availability of substitutes;  

¶ Socio-economic impacts of substitution; 

¶ Impacts on innovation; and  

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

Applications for granting, renewing or revoking exemptions have to be submitted to the European Com-

mission in accordance with Annex V of the Directive, and are required to include among others a justifica-

tion including comprehensive information on the substance-application and possible substitutes. All appli-

cations undergo a technical analysis as well as a stakeholder consultation.  

In general, applications exempted from the restriction are listed in Annex III of the RoHS Directive. As most 

of the exemptions are very specific, it is not possible to generalise certain topics 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 use. Theoretically, another example of exemptions might be CFL backlight 

systems if still being used in displays of dishwashers, although it is assumed that most displays have 

been shifted to LED backlight systems. 

During the preparation of RoHS 2, an amendment of the list of restricted substances in Annex II was 

discussed. Preparatory studies, in particular the review of restricted substances under RoHS (Groß et al. 

2008), revealed that further relevant hazardous substances are used in EEE. According to Recital 10 of 

RoHS 2 in particular 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: 

¶ Hexabromocyclododecane (HBCDD) 

¶ Bis (2- ethylhexyl) phthalate (DEHP) 
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¶ Butyl benzyl phthalate (BBP) 

¶ Dibutyl phthalate (DBP) 

RoHS 2 sets the rules for amending the list of restricted substances in Article 6(1). A review and amend-

ment of Annex II was performed and considered by the Commission in July 2014, and is to be considered 

periodically thereafter. In preparation of the 2014 review, the Austrian Umweltbundesamt GmbH (AUBA) 

conducted a first study in 2012-2014. Among others, the outcomes of this study included a 24 entry 

priority substance list (see Table 1.18), 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/rohs2.  

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 CAS-No EC-No 

Highest priority 

Diisobutylphthalate (DIBP)* 84-69-5 201-553-2 

Tris(2-chloroethyl) phosphate (TCEP) 115-96-8 204-118-5 

Dibromo-neopentyl-glycol 3296-90-0 221-967-7 

2,3-dibromo-1-propanol (Dibromo-propanol) 96-13-9 202-480-9 

Second highest 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 

MCCP (medium chained chlorinated paraffins), C14  ̧C17: alkanes, C14-17, 
chloro; 

85535-85-9 287-477-0 

Third highest priority 

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) 
84852-15-3 
25154-52-3 

284-325-5 
246-672-0 

* This substance was reviewed by Oeko-Institut; for more information, please refer to the Substance specific Dossi-
er compiled by Gensch et al. (2014).  

 

http://www.umweltbundesamt.at/rohs2
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AUBA recommended adding HBCDD (brominated flame retardant), DEHP, BBP and DBP (three phthalate 

plasticisers), to Annex II of RoHS. The study also showed that in some cases a selective ban of a sub-

stance from a larger substance group might drive industry towards the use of a problematic alternative 

from the very same group (e.g. substituting one phthalate plasticiser for another). An assessment of the 

phthalate diisobutylphthalat (DIBP) was thus carried out by Oeko-Institut (Gensch et al. 2014), recom-

mending its addition to Annex II consequence to the addition of the three phthalates. Decisions as to the 

addition of these five substances to Annex II of RoHS 2 are still pending. The 24 entry priority substance 

list prepared by AUBA (excluding the 5 substances listed above) has also been developed by Oeko-Institut 

to include quantitative usage data and is understood to provide a further basis for the European Commis-

sion to assess the need to amend the substances listed in Annex II in the future. 

Once new substances are added to Annex II of RoHS, it is assumed that a transition period shall be pro-

vided for stakeholders to establish compliance of their products and components with the consequential 

new RoHS substance restrictions. Where substitutes are available, 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, exemptions may be 

applied for, on the basis of the criteria listed above.   

Dalhammar et al. (2014) see interlinkages between RoHS and the Ecodesign Directive; 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 materials 

streams. However, Dalhammer et al. also state that this might probably require first developing method-

ologies within the MEErP. 

1.3.1.2. EU WEEE Directive 2012/19/EU 

The Directive 2012/19/EU (European Parliament 2012a) on waste electrical and electronic equipment 

(commonly referred to as WEEE-Directive) regulates the separate collection, treatment and recycling of 

end-of-life electrical and electronic 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% of the average weight of EEE 

placed on the market in the three preceding years). It also requires Member States to ensure that produc-

ers provide for the financing of the collection, treatment, recovery and environmentally sound disposal of 

WEEE (Article 12).  

The WEEE-Directive classifies EEE in various categories. In this system, household dishwashers are classi-

ad`_ pi_`m ^\o`bjmt , ºG\mb` cjpn`cjg_ \kkgd\i^`n») I`q`moc`g`nn' ocdn ^g\nndad^\odji dn pi_`m om\indodji 

and will follow a new system from the 15th of August 2018 onwards. Under this new system, dishwash-

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

categories: 

¶ Category 4: Large equipment (any external dimension more than 50 cm); this category will main-
ly apply to household dishwashers;  

¶ Category 5: Small equipment (no external dimension more than 50 cm); this category might ap-
ply to few very small table top dishwashers;    

¶ Category 1: Temperature exchange equipment; this category might apply to dishwashers with 
heat pumps; 

¶ Category 2: Screens, monitors, and equipment containing screens having a surface greater than 
100 cm2; this category might apply to dishwashers in case of having a large control panel.  

Annex V of the Directive also contains minimum 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 

14th August 2015. From 15th of August 2015, these targets will be raised to 85% for recovery and 80% 
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for recycling. From 15th 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. 

Furthermore, Annex VII of the Directive specifies substances, mixtures and components that have to be 

removed from any collected WEEE for selective treatment. However, different interpretations by recyclers 

can be found: removal before or after shredding. Regarding household dishwashers, the following compo-

nents might be of relevance: 

As a minimum the following substances, mixtures and components have to be removed from any sepa-

rately collected WEEE:  

¶ Dishwashers and appliances < 20 years old:  

- Printed circuit 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, and elec-

tronic components like casting compound of transformers, capacitors and PCBs contain bro-

minated flame retardants (e.g. Tetrabrombisphenyl A, TBBA).  

- Gas discharge lamps: these might be in backlight units of LCD control panels, if not realized 

with LED 

- External electric cables 

- Components containing refractory ceramic fibres 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, Regulations and administrative provisions relating to the classification, packaging and 

labelling of dangerous substances (CLP Regulation).Theoretically, these might be in insulation 

materials of large household appliances; in general, however, they are made of bitumen 

sheets. 

¶ Future appliances:  

- Chlorofluorocarbons (CFC), hydrochlorofluorocarbons (HCFC) or hydrofluorocarbons (HFC), hy-

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 back-gdbco`_ rdoc b\n _dn^c\mb` g\hkn5 oj_\t½n 

control panel displays are slightly smaller than 100 cm² 

¶ 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 polychlorinated terphenyls (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 of heating el-

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 the Ecodesign Directive; the latter might 

complement the horizontal rules in the WEEE Directive through implementing measures for a design of 

products that better enables recycling of certain components and materials.  
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1.3.1.3. EU REACH Regulation  1907/2006/EC  

The REACH Regulation (European Parliament 2006b) entered into force on 1st of June 2007. Under the 

REACH Regulation, certain substances that may have serious and often irreversible effects on human 

health and the environment can be identified as Substances of Very High Concern (SVHCs). If identified, 

the substance is added to the Candidate List, which includes candidate substances for possible inclusion in 

the Authorisation List (Annex XIV). Those SVHC which are included in Annex XIV become finally subject to 

authorisation. By this 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 the European Chemicals Agency (ECHA) if both of the following condi-

tions are met: 

¶ The substance is present in those articles in quantities totalling over 1 t/y per producer or im-
porter; 

¶ 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 for this use 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 producers and importers of articles containing more than 0.1% w/w of 

an SVHC included in the candidate list, 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 used by that actor (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 updated regularly (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 the Ecodesign Directive: Recyclers are not 

included as stakeholders that have a right to information about chemicals in articles in REACH Art. 33. As 

both the WEEE and REACH rules are sometimes considered inadequate in providing the information on 

toxic components to recyclers needed for improved recycling. This could be for example identification of 

chemicals that can be a barrier to recycling. Ecodesign implementing measures could, 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; this information might then be 

used e.g. in public purchasing schemes to reward front-runners, or by recyclers in some cases. (Dalham-

mar et al. 2014) 

1.3.1.4. EU CLP Regulation  1272/2008/EC  

The CLP Regulation (European Parliament 2008) entered into force on 20 January 2009. The purpose of 

the CLP Regulation is to identify hazardous chemicals and to inform their users about particular threats 

with the help of standard symbols and phrases on the packaging labels and through safety data sheets. 

The purpose of the globally harmonised system (UN-GHS) is to make the level of protection of human 

health and the environment more uniform, transparent and comparable as well as to simplify free move-

ment of chemical substances, mixtures 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 classification, 

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/GHS-Regulation. After these dates the 

provisions of the CLP-Regulation are mandatory. The REACH-Regulation (cf. section 1.3.1.3) is comple-

mented by the CLP-Regulation. 

1.3.1.5. EU F-Gas Regulation  517/2014/EU  

The revised F-Gas Regulation (EU) No 517/2014 (European Parliament 2014c) repeals the 2006 F-Gas 

Regulation and applies since 2015. The objective of this Regulation is to protect the environment by 

reducing emissions of fluorinated greenhouse gases. This Regulation applies to dishwashers using a heat 

pump system based on fluorinated hydrocarbons like the frequently applied refrigerant R134a (tetra-

fluoroethane). Accordingly, this Regulation: 

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

¶ imposes conditions on the placing on the market of specific products and equipment that con-
tain, or whose functioning relies upon, fluorinated greenhouse gases; 

¶ imposes conditions on specific uses of fluorinated greenhouse gases; and 

¶ establishes quantitative 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 are labelled. The label 

required shall indicate the following information: 

¶ a reference that the product or equipment contains fluorinated greenhouse gases or that its func-
tioning relies upon such gases; 

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

¶ from 1 January 2017, the quantity expressed in weight and in CO2-equivalent of fluorinated 
greenhouse gases contained in the product or equipment, or the quantity of fluorinated green-
house gases for which the equipment is designed, and the global warming potential of those gas-
es. 

Further, the Regulation specifies certain types of equipment to be banned from being placed on the EU 

market from certain dates. Dishwasher appliances with heat pump technology applied are not listed under 

the prohibited products. Further, according to AREA (2014), bans will not apply to ecodesign equipment 

that has less lifecycle CO2-equivalent emissions than equivalent equipment that meets ecodesign re-

quirements and does not contain HFCs. The conditions for such an exception would be as follows (AREA 

2014):  

¶ The equipment falls under ecodesign requirements, i.e. an ecodesign measure has been adopted 
for the equipment in question.  

¶ It is explicitly established in the ecodesign that the equipment, due to higher energy efficiency, 
has lifecycle CO2-equivalent emissions lower than equivalent equipment which meets all relevant 
ecodesign requirements and does not contain HFCs. However, currently none of the adopted 
ecodesign standards contain such statement. 

The new Regulation also includes a phase-down scheme according to which the quantity of hydro-

fluorocrabonates (HFCs) placed on the EU market will gradually decrease between 2015 and 2030. Alt-

hough the new Regulation does not name the alternative refrigerants, ammonia (NH3), carbone dioxide 

(CO2), hydrocarbons (HCs) and hydrofluoroolefine (HFOs) are the main fluids affected. It is expected that 

the combination of the phase-down 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. EU Detergents Regulation  648/2004/EC 

The Detergents Regulation 648/2004 (European Parliament 2004) stipulates the biodegradability of 

surfactants in detergents and restricts the use of not readily biodegradable surfactants. The Regulation 

introduced harmonized labelling requirements of detergents: the labelling comprises a labelling scheme 

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

to be published on internet. Manufacturers must hold additional information on the detergents such as 

dibm`_d`io _\o\nc``o \i_ n\a`ot o`non \o oc` _dnkjn\g ja oc` H`h]`m No\o`n½ ^jhk`o`io \pocjmdod`n \i_ 

medical personnel in cases of accidents.  

The REACH Regulation, (cf. section 1.3.1.3) stipulates the registration and evaluation of the substances in 

the detergents. Under REACH, manufacturers have to inform how the substance 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 the CLP Regulation (cf. section 1.3.1.4) is applicable for detergents 

and their ingredients. The CLP Regulation ensures that the hazards presented by chemicals are clearly 

communicated to workers and consumers in the European Union through classification and labelling of 

chemicals. 

The latest amendment of Regulation (EC) No 648/2004, Regulation (EC) No 259/2012 (European Parlia-

ment 2012c), concerned the limitations on the content of phosphorus compounds in consumer automatic 

dishwasher detergents. The 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 use of phosphates in the 

consumer dishwasher detergents, as these compounds cause algae to grow at the expense of other 

aquatic life (eutrophication).  

The European Commission stated in its press release that Ʌdmp amlqskcp _srmk_rga bgqfu_qfcp bcrcpeclrq 

more research and innovation is still needed to develop adequate alternatives to phosphates without 

pcbsagle rfc cddga_aw md bcrcpeclrq,Ʌ (European Commission 2011b) The Regulation 259/2012 foresees 

that the Commission will re-assess 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 account cost, availability, cleaning efficiency and the impact on waste water treatment.  

Phosphate acts as water-softeners and thereby prevents the deposition of lime scale; it dissolves grease 

and keeps it suspended in the washing water. Phosphate-free dishwasher detergents instead use other 

compounds e.g. sodium citrate and sodium disilicate (Groß et al. 2010). Also additional polycarboxylates 

are used as water softener. A market overview for Germany, for example, shows that most consumer 

automatic dishwasher detergents on the market still contain phosphate. (Stiftung Warentest 2014)  

Di N`ko`h]`m -+,/' oc` nop_t º@q\gp\odji ja oc` pn` ja kcjnkc\o`n di ^jinph`m \pojh\od^ _dncr\nc`m 

_`o`mb`ion #><??$» (Bio by Deloitte 2014) has been published aiming at collecting information on the 

content of phosphates and alternatives in CADD. The availability of the alternatives that could potentially 

replace phosphorus compounds and reduce the phosphorus pollution of the waterways in the EU were 

identified with a particular focus on the cleaning efficiency, cost efficiency and impact on wastewater 

treatment process. The 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 the availability, technical feasibility and performance of phosphates-free alternatives.  

Regarding the performance of phosphate-free alternatives, consumer associations from various Member 

States have performed tests comparing performance of phosphates-free and phosphates-containing 

CADD. Bio by Deloitte (2014) summarised their results as follows: Overall, phosphates-free CADD and 

phosphates-containing CADD fall into similar performance range based on their cleaning efficiency. While 

a large number of high performing CADDs are generally phosphates-containing, some phosphates-free 

CADD are able to achieve similar level of performance. The tests show that the use of phosphates is not 

the only factor influencing performance. Further, stakeholders being asked within the study remarked that 

the performance of CADD relies on many factors (formulation, product position, raw material prices varia-
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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 phosphates-free CADD perform as well as 

the phosphate-containing CADD. A few noted that it is possible to have phosphates-free CADD that per-

forms better than average phosphates-containing CADD, but that it comes at a higher cost. Only three 

stakeholders maintain that phosphates-free CADD do not perform as well as the phosphates-containing 

CADD. 

In case of generally lower performing dishwashing detergents, this might have an overall impact if for 

example leading to compensation efforts realised by the dishwashing machines (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 ecolabels for 

dishwashers. Energy and performance related criteria are presented separately in section 1.2.3.   

1.3.2.1. 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) was 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 

Manufacture µ product requirements for dishwashers  

Description of 
manufacturing 
process and 
materials 

Summary of all parts (type, materials); manufacturing process including different stages, 
including production technology, cleaning technology for surface treatment and metal plating 
of parts; name and location of factories for final assembly of core components (e.g. drum, 
pipework etc.); subcontractors for production of core components and for surface treatment 
and metal plating 

Chemical 
products, 
classification 

List of chemicals used in final assembly; safety data sheets for the chemical products 

Chemical 
substances 

Certain substances prohibited to be actively added to the chemical products named in the 
criterion above (such as cleaning products, paints, 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. Exceptional 
cases are described as well as plating processes ensuring the 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 ISO 11469. 
(Cables and plastic parts with a smooth surface of less than 200 mm2 are excluded from the 
requirement). 

Flame retard-
ants in plastic 
and rubber 
parts 

Certain halogenated organic flame retardants and other flame retardants with certain risk 
phrases are not allowed to be added. An exemption from the latter requirement may be given 
for halogenated flame retardants in cases where these are required for electrical or fire safety 
reasons under the Low Voltage Directive 73/23/EEC or standard EN 60335-1; printed circuit 
boards PCBs; plastic and rubber parts weighing < 25 grams that are integral to 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 < 25 g that are integral to electronic parts 
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Criteria category Requirements 

Antibacterial 
properties 

Chemicals or additives (including nano materials such as silver ions, nano silver, nano gold and 
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 protection. 
Chlorine based plastics and biocide treated/impregnated timber must not be used in the pack-
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, listing 
waste fractions and a description of how 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 
user instruc-
tions for dish-
washers 

Inter alia, Information on the addition/dosing of rinse aid and salt including adaptions neces-
sary with regard to the water hardness, type of items, size and soiling of load 

Warranties  The manufacturer has to provide a warranty that the dishwasher will work for at least two 
years. The warranty 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 regulatory requirements for dishwashers (excerpt) 

Quality of the 
white good 

The licensee must guarantee that the quality of the Nordic Ecolabelled dishwasher is main-
tained throughout the validity period of the licence. Verification: Procedures for collating and, 
where necessary, dealing with 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`]mp\mt -+,.' ]\nd^ ^mdo`md\ ajm \r\m_ ja oc` B`mh\i `iqdmjih`io\g g\]`g º=gp` <ib`g» were published 

for household dishwashers, being valid until December 2016. The detailed resource related criteria are as 

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 accordance with 
Regulation (EU) 1059/2010 relating to household dishwashers: 

¶ ?dncr\nc`mn 9 /0 ^h rd_`5 @i`mbt `aad^d`i^t ^g\nn ò<&&&º #@@D 7 0+$ 

¶ ?dncr\nc`mn ɥ /0 ^h rd_`5 @i`mbt `aad^d`i^t ^g\nn ò<&&º #@@D 7 01$ 

Power Consump-
tion in Left-On, 
Delay Start and 
Off Mode 

Di òG`ao-jiº (end-of-cycle) mode, the power consumption of the appliance shall not exceed 
0.5W. 

If the device comes with a display the power consumption in ºG`ao-jiº (end-of-cycle) mode 
shall not exceed 1.00 watt. 

Di º?`g\t No\mo» hj_`' oc` kjr`m ^jinphkodji ja ohe appliance shall not exceed 4 watts. 

Di ºJaa» hj_`' oc` kjr`m ^jinphkodji nc\gg ijo `s^``_ +)- r\oon) 

Water Consumption 

Water  
Consumption 

Water consumption for the standard cleaning cycle calculated according to Regulation (EU) 
1059/2010 relating to household dishwashers shall not exceed the following limits: 

¶ Dishwashers > 45 cm wide: maximum consumption: 2800 litres per year 
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Criteria category Requirements 

¶ ?dncr\nc`mn ɥ /0 ^h wide: maximum consumption: 2520 litres per year 

AquaStop The appliance shall come with an aquastop system. The applicant shall provide warranty on 
the proper functioning of the system for the entire life of at least 2800 standard cleaning 
cycles of the dishwasher, if properly installed. The product manual shall include the corre-
sponding warranty information 

Spare Parts Provision 

Spare Parts  

Provision 

The applicant undertakes to make sure that the provision of spare parts for appliance repair 
is guaranteed for at least 10 years following the termination of production and that the 
customer is informed about this guaranteed availability of spare parts, e.g. by means of 
corresponding notes in the product manual. 

Spare parts are those parts which, typically, may break down within the scope of the ordi-
nary use of a product - whereas those parts which normally exceed the average life of the 
product (aesthetic parts) are not to be considered as spare parts. 

Also, the applicant undertakes to provide after-sales services or hire a company to perform 
on-ndo` m`k\dm rjmf \o ^pnojh`m½n km`hdn`n 

Materials 

Material Require-
ments for the 
Plastics used in 
Housing and 
Housing Parts 

The plastics must not contain as constituents any substances classified as 

a) carcinogenic in category 1 or 2 according to Table 3.2 of Annex VI to Regulation (EC) No 
1272/20089, 

b) mutagenic in category 1 or 2 according to Table 3.2 of Annex VI to Regulation (EC) No 
1272/2008 

c) toxic to reproduction in category 1 or 2 according to Table 3.2 of Annex VI to Regulation 
(EC) No 1272/2008 

d) being of very high concern for other reasons according to the criteria of Annex XIII to the 
REACH Regulation, provided that they have been included in the Candidate List set up in 
accordance with REACH, Article 59, paragraph 1. 

Halogenated polymers shall not be permitted. Nor may halogenated organic compounds be 
added as flame retardants. Moreover, no flame retardants may be added which are classi-
fied pursuant to Table 3.1 or 3.2 in Annex VI to Regulation (EC) 1272/2008 as very toxic to 
aquatic organisms with long-term adverse effect and assigned the Hazard Statement H 410 
or Risk Statement R 50/53. 

The following shall be exempt from this rule: 

¶ process-related, technically unavoidable impurities; 

¶ fluoroorganic additives (as, for example, anti-dripping agents) used to improve the 
physical properties of plastics, provided that they do not exceed 0.5 weight percent; 

¶ plastic parts less than 25 grams in mass. 

Insulation Materi-
als 

If fibrous insulation materials are used, such as mineral, glass or rock wool, the applicant 
shall present a test report showing that the carcinogenicity index (CI) of the products con-
^`mi`_ dn ɦ /+ \i_' c`i^`' oc` h\oerial need not be classified as carcinogenic or suspected 
of causing cancer in accordance with the classification scheme of TRGS 905. 

Ceramic mineral fibres, i.e. glassy (silicate) fibres with an alkali metal oxide and earth alkali 
metal oxide content (Na2O + K2O+ CaO + MgO + BaO) of less than or equal to 18% wt may 
not be used. 

Design requirements 

Systems using 
Biocidal Silver 

The use of systems using biocidal silver shall not be permitted. 

Recyclable and 
Easy-to-Maintain 
Design 

The appliance shall be so designed as to allow quick and easy disassembly with a view to 
facilitating repair and separation of valuable components and materials. This means that: 

¶ it must be possible to separate the connections concerned by the use of ordinary tools 
and the joints must be easily accessible, 

¶ plastics should consist of only one polymer or plastic parts greater than 25 g in mass 
must be marked according to ISO 11469 to allow for a sorting of plastics by type and 
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Criteria category Requirements 

¶ disassembly instructions must be made available to end-of-life recyclers or treatment 
facilities in order to recover as many valuable resources as possible. 

Information 

Consumer  
Information 

The energy, water and detergent consumption of dishwashers greatly depends on the user 
]`c\qdjpm #\]jq` \gg' ]t oc` pn`m½n r\t ja gj\_dib \i_ ^g`\idib kmjbm\h n`g`^odji$) Oc` 
operating instructijin*kmj_p^o h\ip\g \n r`gg \n h\ipa\^opm`m½n r`]ndo` nc\gg \o g`\no 
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 water-saving cycles usually 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 the dish-
washer; 

4.  Information on the 10-year provision of spare parts as well 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 2011 (Commission Decision 

2011/263/EU). The aim of these criteria documents was to promote dishwasher detergents that corre-

sponded to the best 10-20% of the products available on the Community market in terms of environmen-

tal performance considering the whole life-cycle of production, use and disposal. These criteria are due to 

expire in 2016. Currently, these criteria are under review (for more details, cf.  

http://susproc.jrc.ec.europa.eu/detergents/index.html). 

The A.I.S.E. Charter for Sustainable Cleaning 

This voluntary initiative of the European cleaning and maintenance products industry established since 

2005 sets high level standard to drive sustainable progress and standard in the detergent industry. More 

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 key performance indicators (KPIs) linked to the sus-

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 Profiles (ASPs). The 

<_q\i^`_ Npno\di\]dgdot Kmjadg`n ^jq`m ajggjrdib \nk`^on5 Dibm`_d`io½n n\a`ot #da \kkgd^\]g`$' kmj_p^o ajmhu-

lation, packaging weight and recycled content as well as end-user information.  

Products which meet the requirements of these ASPs may then use 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 specific to product categories. The following criteria for automatic dishwashing detergents exist 

Criteria for household Automatic Dishwashing (ADW) Detergents 

The following requirements in each of these domains (i.e. product formulation, packaging and end-use 

information) should be fulfilled in order to reach ASP status (A.I.S.E. 2012):  

http://susproc.jrc.ec.europa.eu/detergents/index.html
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Table 1.21: Advanced Sustainability Profile (ASP) req uirements for household automatic dis h-
washing (ADW) detergents; source A.I.S.E. (2012)  

Criteria 
category 

Powders and unit doses (e.g. 
tabs, gel sachets, liquid sa-
chets) with rinse function 

Powders and unit doses (e.g. 
tabs, gel sachets, liquid sa-
chets) without rinse function 

Automatic dishwashing deter-
gents: liquids 

Product 
formulation 

Pass successfully Environ-
mental Safety Check (ESC) on 
all ingredients 

AND 

Dosage g/job (1 dish wash 
cycle, normal soil, excluding 
free water from liquid / gel 
pido _jn`n$5 ɥ -0 b 

Pass successfully Environ-
mental Safety Check (ESC) on 
all ingredients 

AND 

Dosage g/job (1 dish wash 
cycle, normal soil, excluding 
free water from liquid / gel 
pido _jn`n$5 ɥ -+ b 

Pass successfully Environ-
mental Safety Check (ESC) on 

all ingredients 

AND 

Dosage ml/job (1 dish wash 
^t^g`' ijmh\g njdg$5 ɥ .0 hg 

Packaging 
weight per 
job 

Total (primary + secondary but excluding tertiary) packaging 
b*ej]5 ɥ .)0 b 

Total (primary + secondary 
but excluding tertiary) 

packaging g/job: 

Hjij ^c\h]`m notg` ɥ /)0 b 

Multi chamber style ɥ 1 b 

Board 
packaging ̧  

recycled 
content 

Hdidhph m`lpdm`h`io5 ɦ 1+% 

OR 

Where 100% of the board used is certified made from fibre sourced from sustainable forests 
under an endorsed certification standard such as FSC, SFI or 

PEFC: no minimum. 

Materials 
other than 
board ̧  

recycled 
content 

No minimum, but any recycled plastic content may be excluded from the calculation of overall 
packaging weight per job 

End user 
information 

Safe use tips AND Autodish Cleanright Panel on-pack 

Performance Evidence has to be provided (in case of external verification organised by A.I.S.E.) that the product 
has been performance tested and reached a level acceptable to consumers consistent with claims 
made. 

 

The products also carry on a voluntary basis some best use advice to promote the sustainable use of 

detergents (dosage, low temperature washing, filling of the machine etc.) whether laundry or automatic 

dishwashing detergents, which are 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, repair, re-use) and recyclability is given. Table 1.22 

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 

A
ll European Commission Mandate M/543 (2015) on horizontal requirements on material efficiency 

aspects for ecodesign and energy labelling 

D
u

ra
b

ili
ty

 

Austrian standard ONR 192102:2014 on durable, repair-friendly designed electrical and electronic 
appliances 

British PAS 141 re-use standard 

Durability test standards and measurement methods applied in EU ecodesign and ecolabel regulations 

International IEC 60068-1 ed7.0 Environmental testing 

Safety standards for products and components, indirectly addressing durability 

R
e

c
yc

la
b

ili
ty

 a
n
d

 e
n
d

-o
f-

lif
e

 o
f 
E

E
E

 

@pmjk`\i >jhhdnndji½n H\i_\o` H*0,3 ajm no\i_\m_dn\odji di oc` ad`g_ ja R\no` @g`^omd^\g \i_ @g`c-
tronic Equipment (WEEE)  

TS 50574-2: Collection, logistics & treatment requirements for end-of-life household appliances 
containing volatile fluorocarbons or volatile hydrocarbons - Part 2: Specification for de-pollution 

EN 50574: Collection, logistics and treatment requirements for end-of-life household appliances 
containing volatile fluorocarbons of volatile hydrocarbons 

EN 50625 standard series: Collection, logistics & treatment requirements for WEEE 

EN 50614 (under preparation): Requirements for the preparation for re-use of waste electrical and 
electronic equipment  

IEC/TR 62635: Guidelines for end-of-life 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 electrical 
and electronic products in environmentally conscious design.  

ISO 11469: Plastics - Generic identification and marking of plastics products  

British standard BS 8887: Design for Manufacture, assembly, disassembly and end-of-life processing  

 

Standardization requests are the mechanism by which the European Commission and the EFTA Secretariat 

request the European Standards Organizations (ESOs) to develop and adopt European standards in sup-

port of European policies and legislation. This mechanism evolves through sending a mandate for ac-

ceptance to CEN or CENELEC. The Technical Board Members are invited to accept (or reject) the given 

mandate, with or without restrictions, 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 standardi-

zation work within CEN/CENELEC. 

On a horizontal level, Mandate M/543 (European Commission 2015a) has the objective to develop generic 

standards, for any product group covered by Ecodesign, in support of ecodesign requirements related to 

material efficiency aspects.  

Standardization bodies CEN and CENELEC shall by the end of 2018 / beginning 2019 develop generic 

methodologies and terminology related to material efficiency, such as durability, reusability, recyclability 

and recoverability. Related aspects, such as upgradeability, reversible disassembly time, end of life dis-

mantling time, part mass or value, calculation of recycled and re-used content in products, or other rele-

vant characteristics relevant for the product groups under consideration, were asked to be also included 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: 

¶ WG1: Terminology  
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¶ WG2: Durability 

¶ WG3: Reparability, upgradability and reusability 

¶ WG4: Ability to Remanufacture 

¶ WG5: Recyclability, recoverability and recycled content, including critical raw materials 

¶ WG6: Provision of information, including critical raw materials 

As of June 2017, the work is up and running in all working groups. 

1.3.3.1. Durability  

According to stakeholder feedback from the questionnaire (JRC IPTS 2015b), there exist only few stand-

ards originally designed for durability purposes.  

Austrian standard ONR 192102:2014 on durable, repair-friendly designed electrical and electronic appliances 

ONR 192102:2014-10-01 with regard to a label of excellence for durable, repair-friendly designed elec-

trical and electronic appliances replaces ONR 192102 from 2006.  

This standard describes a label for repair-friendly designed appliances. Manufacturers of electrical and 

electronic equipment who intend to label their products have to test their products according to the re-

quirements of ONR 192102 verifying compliance with a test report. According to Ricardo-AEA (2015), this 

standard suggests a labelling system with three levels of achievement (good, very good, excellent) based 

mostly upon reparability criteria. The standard includes ca. 40 criteria for white goods (such as dishwash-

ers or washing machines), and 53 criteria for small electronics (brown goods). The aim is to consider 

reparability to ensure products are not discarded sooner than is necessary as the result of a fault or 

inability to repair a fault.  

The 40 criteria for white goods are 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 number of scores for common criteria and for service documentation.   

The types of requirements include criteria such as accessibility of components, ease of disassembly, use 

of standard components, achievable service life (at least 10 years for white goods), availability of spare 

parts (at least 10 years after the last production batch), facilitation of regular maintenance, and further 

service information (inter alia free access for all repair facilities (not only authorized repairers) to repair-

specific information). Each requirement is underpinned with some examples of realisation; 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 diagnostics software. 

British PAS 141 re-use standard 

The PAS 141 specification has been developed by British Standards Institution (BSI) to increase the re-use 

of electrical and electronic equipment and to ensure that they are tested and repaired to a minimum level. 

The British non-for-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 re-use and can be used as a guideline to product assessment and 

testing (WRAP [n.d.]).  

The PAS 141 Protocol Product Guide for Dishwashers developed by WRAP describes a series of minimum 

tests that should be performed on domestic-use dishwashers when the product shall be considered func-
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tional or fit for re-use for auditing purposes. No specific testing procedures and techniques are described 

as the protocol shall be applied as widely as possible. (WRAP 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, connector, seals Visual inspection of condition and for damage 

Door hinges and handles 

Detergent dispenser 

Visual inspection of condition 

Knobs, switches, internal racks and spray bars Visual inspection of absence or damage 

Cabinet and back panel Visual inspection 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 Function test 

Internal components Function test 

Thermostat and heating element Function test 

Wash and rinse phases, drain phase, dry phase Function test 

Outlet pipe, sump hose Function test regarding damage or leaks 

LED display (if applicable) Function test 

 

Durability test standards and measurement methods applied in EU ecodesign and ecolabel regulations 

In some existing EU ecodesign regulations requirements with regard to the durability of products or com-

ponents are specified. The according test procedures are detailed in sections 8.1.1.1 to 8.1.1.3.  

International IEC 60068-1 ed7.0 Environmental testing 

The test procedures described in this 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 

(cf.section 1.3.2.3).  

IEC 60068-1:2013 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 of specimens to perform under expected conditions of transportation, storage and all aspects 

of operational use. Although primarily intended for electro-technical products, this standard is not restrict-

ed to them and may be used in other fields where desired. The IEC 60068 series consists of: 

¶ IEC 60068-1  ̧General and guidance, which deals with generalities; 

¶ IEC 60068-2  ̧Tests ̧  which publishes particular tests separately for different applications; 

¶ IEC 60068-3  ̧ Supporting documentation and guidance, which deals with background infor-
mation on a family of tests. The families of tests comprising Part 2 of the IEC 60068 series are 
designated by the following upper-case letters: 

- A: Cold 

- B: Dry heat 



Ecodesign and Energy Label revision: Household Dishwashers 

84 

- C: Damp heat (steady-state) 

- D: Damp heat (cyclic) 

- E: Impact (for 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 (high or low) 

- N: Change of temperature 

- K5 #<r\dodib \ggj^\odji6 jmdbdi\ggt \ggjoo`_ oj ºag\hh\]dgdot»$ 

- Q: Sealing (including panel sealing, container sealing and protection against ingress and leak-

age of fluid) 

- R: Water (for example rain, dripping water) 

- S: Radiation (for example solar, but excluding electromagnetic) 

- T: Soldering (including resistance to heat from soldering) 

- U: Robustness of terminations (of components) 

- Q5 #<r\dodib \ggj^\odji6 jmdbdi\ggt \ggj^\o`_ oj º\^jpnod^ ijdn`» ]po ºqd]m\odji' \^jpnod^\ggy in-

_p^`_» rdgg ijr ]` O`no Ab' ji` ja oc` ºqd]m\odji» a\hdgt ja o`non) 

- W: (Awaiting allocation) 

- Y: (Awaiting allocation) 

Safety standards for products and components, indirectly addressing durability 

There are some standards which are related to the safety of products and components and 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 appliances, whereas Part 2 is divided into specific sub-parts each 

containing appropriate appliance specific safety requirements inter alia for dishwashers EN 60335-2-5 

and washing machines EN 60335-2-7.  

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 appli-
ances - Safety - Part 1: General require-
ments; EN 60335-1:2012/FprAD:2014, 
Annex C 

Engine Ageing-check for engines (in device-specific parts 
are modifications possible)  

Household and similar electrical appli-
ances - Safety - Part 1: General require-
ments; EN 60335-1:2012/FprAD:2014, 
section 25 

Power supply 
and external 
cables 

(In device-specific parts are modifications possible 
regarding the number of operating cycles) 

Household and similar electrical appli-
ances - Safety - Part 1: General require-
ments; EN 60335-1:2012/FprAD:2014; 
section 23 

Inner cables  The flexible part is being moved with 30 bends per 
minute backwards and forwards, so that the con-
ductor is bended by the feasible biggest angle, 
enabled with this construction. The number of bends 
accounts: 
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Standard Component Requirement 

¶ 10 000 for conductors, which are bended 
during proper use 

¶ 100 for conductors, which are bended during 
users-maintenance  

(In device-specific parts are modifications possible, 
concerning the number of bends) 

Household and similar electrical appli-
ances - Safety - Part 1: General require-
ments; EN 60335-1:2012/FprAD:2014, 
section 24;  
standard for switches: IEC 61058-1 

Components: 
Switches 

Number of operating cycles have to add up to at 
least 10 000 

Household and similar electrical appli-
ances - Safety - Part 1: General require-
ments; EN 60335-1:2012/FprAD:2014, 
section 24; standard for Regulation- and 
control systems is IEC 60730-1 

Components: 
Regulation 
and control 
systems 

Minimum number of required operating cycles for 
example  

¶ for temperature controllers: 10 000;  

¶ for operating temperature limiter ̧ 1 000   

(In device-specific parts are modifications possible 
regarding the number of operating cycles) 

Household and similar electrical appli-
ances - Safety - Part 2-5: Particular 
requirements for dishwashers (IEC 
61/4313/ CDV:2011); FprEN 60335-2-
5:2011 

Ageing-check 
for elastomer 
parts 

Test to determine hardness and mass of elastomer 
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 appli-
ances - Safety - Part 2-7: Particular 
requirements for washing machines (IEC 
60335-2-7) 

Many This standard contains 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 insula-
tion) and management 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 (1000 cycles). 

ISO 6804:2009 Rubber and 
plastics inlet 
hoses and 
hose assem-
blies for 
dishwashers 

Requirements for three types of rubber or plastics 
inlet hoses and hose assemblies for washing-
machines and dishwashers connected to the domes-
tic water supply at a pressure not exceeding 1 MPa 
(10 bar). It is applicable to the following types of 
hose: 

¶ Type 1: rubber hoses for unheated water supply 
(maximum temperature 70 °C). 

¶ Type 2: rubber hoses for heated water supply 
(maximum temperature 90 °C). 

¶ Type 3: plastics hoses 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 hydrostatic 
pressure after ageing resistance to ozone or weath-
ering, resistance to hydraulic-pressure impulse test, 
adhesion and mechanical resistance of thermoplas-
tics coupling nuts. 
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According to stakeholder feedback, however, those existing safety and endurance / performance stand-

ards cannot directly be translated into durability standards. The standards are used by companies to test 

oc` n\a`ot ja oc`dm \kkgd\i^`n pi_`m `i_pm\i^` o`non \i_ `som`h` ^ji_dodjin oj `inpm` ^jinph`mn½ n\a`ot 

during functioning of the appliance, but also in case of incident (stress tests to ensure that people do not 

get hurt). This is especially true for safety standards to measure components for failure. According to the 

stakeholders½ feedback to the questionnaire (JRC IPTS 2015b), methods for testing failed components 

have no relation to component durability, although they might be a good starting point for standardisation 

jmb\idn\odjin½ diq`nodb\odjin di no\modib pk no\i_\m_dn\odji rjmf ajm o`nodib _pm\]dgdot ja \kkgd\i^`n \i_*jm 

components. In this context, the safety standards would have to be checked for details of the testing 

conditions to make sure that they are applicable for an alternative purpose.  

Ricardo-AEA (2015) argued in the same direction, that the adoption of the EN 60335 test requirements 

into an ecodesign regulation would not affect the durability performance of appliances since these re-

quirements should already be achieved and declared for LVD compliance. However, they could be the 

basis of tests, potentially with higher minimum standard pass requirements. 

Ardente & Talens Peirò (2015) conducted a survey in the websites which revealed that several manufac-

turers of household dishwashers claim to perform durability tests on sample of devices before putting 

them in the market. Tests are generally based on intensive use under pre-set conditions, in order to simu-

late the total number of washing cycles during lifetime. Ardente & Talens Peirò (2015) propose these 

h\ipa\^opm`mn½ kmj^`_pm`n oj ]` kjo`iod\ggt om\ing\o`_ dioj no\i_\m_dn`_ kmj^`dures.  

1.3.3.2. Recyclability  and end-of -life treatment of electrical and electronic equipment  

@olij_[h >iggcmmcihºm H[h^[n_ H*0,3 `il mn[h^[l^cm[ncih ch nb_ `c_f^ i` Q[mn_ @f_]nlc][f [h^ @f_]nlihc] 

Equipment (WEEE) 

In January 2013, the European Commission sent Mandate M/518 to the European standardisation organi-

sations with the purpose to develop one or more European standard(s) for the treatment (including recov-

ery, recycling and preparing for re-use) of waste electrical and electronic equipment, reflecting the state 

of the art. The European standard(s) requested by this mandate shall assist relevant treatment operators 

in fulfilling the requirements of the WEEE Directive. (European Commission 2013d) 

EN 50625 standard series: Collection, logistics & treatment requirements for WEEE 

>@I@G@>' ocmjpbc don O`^cid^\g >jhhdoo`` ¼@iqdmjih`io½ #>G>*O> ,,,S$' dn g`\_dib oc` _`q`gjkh`io ja 

standards (and other deliverables) that will support the implementation of the EU Directive on Waste 

Electrical and Electronic Equipment. These standards cover various aspects of the treatment of electronic 

waste (including collection, treatment requirements, de-pollution and preparing for re-use). TC111X works 

on standards related to the environment and set up Working Group 6 for the EN 50625 series. 

According to SENS/Swico/SLRS (2014), the general standard EN 50625-1 (Collection, logistics & treatment 

requirements for WEEE - Part 1: General treatment requirements) came into force recently. On 20 Decem-

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 establish-

es the basis for the standards to 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 for appliances with 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 50625-3-1 for de-

pollution (general) has been developed in 2014.  

The standard on general treatment requirements includes on the one hand administrative and organisa-

tional requirements for the treatment operator and the treatment facility such as management, infra-
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structural pre-conditions, training and monitoring. On the other hand, technical requirements regarding the 

handling of WEEE, the storage of WEEE prior to treatment, the de-pollution process, the determination of 

recycling and recovery targets and documentation requirements. The technical specification further details 

different methodologies for monitoring of de-pollution.    

According to SENS/Swico/SLRS (2014), the technical specifications are just as binding as the standards 

themselves, except that they contain limit values and target values as well as instructions for taking 

samples of material and specific details for performing tests.  

Besides Part 1 on general treatment requirements, further parts are under development:  

¶ EN 50625-2-1: Treatment requirements for lamps plus associated Technical Specification for 
de-pollution TS 50625-3-2 

¶ EN 50625-2-2: Treatment requirements for WEEE containing CRTs and flat panel displays plus 
associated Technical Specification for de-pollution TS 50625-3-3 

¶ EN 50625-2-3: Treatment requirements for WEEE containing volatile fluorocarbons or volatile 
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 Specifica-
tion for de-pollution (TS 50625-3-4) will be developed. According to stakeholder feedback, the 

draft is not yet available, however, will replace TS 50574-2:2014 when adopted.  

¶ EN 50625-2-4: Treatment requirements for WEEE for photovoltaic panels plus associated Tech-
nical Specification for de-pollution TS 50625-3-5.  

Additionally to these 5 standards and corresponding Technical Specifications (TS), three further TS shall be 

developed covering horizontal matters:  

¶ TS 50625-4: Specification for the collection and logistics associated with WEEE 

¶ TS 50625-5: Specification for the end processing of WEEE fractions  ̧copper and precious met-
als 

¶ TS 50625-6: Report on the alignment between Directive 2012/19/EU and EN 50625 series 
standards 

For household dishwashers and washing machines, especially the standard and technical specification 

regarding the treatment of WEEE containing refrigerants would be applicable in case of appliances oper-

ated with heat pumps. If in future, appliances would be equipped with control panels greater than 100 

cm2, also EN 50625-2-2 and TS 50625-3-3 would apply. Precious metals, for which the technical specifi-

cation TS 50625-5 is planned, can be found for example in PWBs, containing palladium, silver and gold, 

and in permanent magnet motors of dishwashers and washing machines.  

Whereas the standards 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 treatment process, they do not specify require-

ments for better identification or ease of dismantling of those components to facilitate the end-of-life 

treatment process itself.       

 

Further national and international standards with regard to end-of-life treatment and facilitating recycla-

bility are listed in the following:   

EN 50574: Collection, logistics and treatment requirements for end-of-life household appliances containing 

volatile fluorocarbons of volatile hydrocarbons 

This European standard was prepared bt >@I@G@>½n O`^cid^\g >jhhdoo`` ,,,S * Rjmfdib Bmjpk +/' 

"Environment - End of life requirements for household appliances containing volatile fluorinated sub-
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stances or volatile hydrocarbons" and published in 2012. It defines requirements for the end of life han-

dling, transportation, storage, sorting and treatment of WEEE household appliances containing volatile 

fluorocarbons, volatile hydrocarbons, or both; as well as requirements for monitoring and reporting. Fur-

thermore, this European standard only applies to WEEE household appliances that use heat-transfer 

media other than water e.g. refrigerators, freezers, heat pump tumble dryers, de-humidifiers and portable 

air conditioners. Also dishwashers and washing machines, if operated with heat pump, are covered by this 

standard. Discarded appliances covered by this European Standard will have to be deposited at a collec-

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 heat pump tumble dryers based on 

instructions for identifying tumble dryers containing fluorinated refrigerants. According to the European F-

gas Regulation (cf. section 1.3.1.5) and the WEEE Directive (cf. section 1.3.1.2), volatile fluorinated hydro-

carbons (VFCs) have to be removed when recycling appliances. Special treatment plants are required to 

recycle appliances containing VFCs. To achieve the right treatment for heat pump tumble dryers with VFCs 

it is therefore necessary to ensure identification and correct sorting of these appliances. The following 

procedure should be used to facilitate this identification: Marking according to the requirements of the 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 appliance 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 F-gas label or the main rating plate is the existence of a compressor and a heat exchanger 

which can be seen when opening the device. 

Although these requirements have been exemplified for tumble dryers, they should also be applicable to 

other household appliances if operated with heat pumps, such as e.g. dishwashers and washing machines 

with a heat pump.  

TS 50574-2: Collection, logistics & treatment requirements for end-of-life household appliances containing 

volatile fluorocarbons or volatile hydrocarbons - Part 2: Specification for de-pollution 

This Technical Specification, published in November 2014, is intended to support EN 50574:2012 (see 

above) by providing further normative requirements for the measurement of de-pollution for treatment of 

end-of-life household appliances containing volatile fluorocarbons or volatile hydrocarbons. Any charac-

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.    

EN 50574:2012 gives the responsible take-back parties the task of defining target values (e.g. for treat-

ment, and minimum masses of volatile fluorocarbons or volatile hydrocarbons to be recovered). This 

Technical Specification provides applicable target values, characteristic numbers, sampling 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/TR 62635: Guidelines for end-of-life information provided by manufacturers and recyclers and for recycla-

bility rate calculation of electrical and electronic equipment  

The Technical Report IEC/TR 62635:2012 ed1.0 (IEC 2012) provides a methodology for information ex-

change involving EEE manufacturers and recyclers, and for calculating the recyclability and recoverability 

rates to  
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¶ Provide information to recyclers to enable appropriate and optimized end-of-life treatment oper-
ations,  

¶ Provide sufficient information to characterize activities at end-of-life treatment facilities in order 
to enable manufacturers to implement effective environmental conscious design (ECD),  

¶ Evaluate the recyclability and recoverability rates based on product attributes and reflecting real 
end-of-life practices.  

Furthermore this technical report includes: 

¶ Criteria to describe EoL treatment scenarios; 

¶ Criteria to determine product parts that might require removal before material separation and 
related information to be provided by manufacturers (location and material composition); 

¶ A format for information describing EoL scenarios and the results of EoL treatment activities; 

¶ A method 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 a percent-
age of the mass of the product that can be recycled or reused, whereas the recoverability rate in 
addition includes a portion derived from energy recovery. This technical report can be applied to 
all electrical and electronic equipment; 

¶ Some example data corresponding to identified scenarios.  

IEC/TC 111 PT 62824: Guidance on consideration and evaluation on material efficiency of electrical and elec-

tronic products in environmentally conscious design.  

Further, under the IEC Technical Committee 111, Project Team 62824 has been established to provide 

guidance on consideration and evaluation on material efficiency of electrical and electronic products in 

environmentally conscious design.   

ISO 11469: Plastics - Generic 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 materials. The marking system is intended to help identify plastics 

products for subsequent decisions concerning handling, 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:  

¶ ISO 1043-1, Plastics Ö Symbols and abbreviated terms Ö Part 1: Basic polymers and their spe-
cial characteristics. 

¶ ISO 1043-2, Plastics Ö Symbols and abbreviated terms Ö Part 2: Fillers and reinforcing materi-
als. 

¶ ISO 1043-3, Plastics Ö Symbols and abbreviated terms Ö Part 3: Plasticizers. 

¶ ISO 1043-4, Plastics Ö Symbols and abbreviated terms Ö Part 4: Flame retardants. 

The standard includes requirements on the marking system and the method of marking. The marking 

system is subdivided into marking of products, of single-constituent products, of polymer blends or alloys, 

and of compositions with special additives (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 and end-of-

life treatment of appliances.  
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British standard BS 8887: Design for Manufacture, assembly, disassembly and end-of-fc`_ jli]_mmcha #·H<?@¸$ 

The British Standards Institution has developed a design for manufacture standards series BS 8887 

(Design for Manufacture, Assembly, Disassembly and End-of-life processing MADE) first in 2006. The 

series contains of following sub-standards:  

¶ BS 8887-1: Design for manufacture, assembly, disassembly and end-of-life processing (MADE) ̧ 
part 1: General concepts, process and requirements (01 February 2012, superseding BS 8887-
1:2006) 

¶ BS 8887-2: Design for manufacture, assembly, disassembly and end-of-life processing (MADE) ̧ 
part 2: Terms and definitions (01 July 2014) 

¶ BS 8887-211: Design for manufacture, assembly, disassembly and end-of-life processing 
(MADE) ̧ part 211: Specification for reworking and remarketing of computing hardware (31 Au-
gust 2012). This sector-specific standard focuses on the information and communication tech-
ijgjbt n`^ojm \i_ ^m`\o`_ oj kmjqd_` oc` qj^\]pg\mt \i_ kmj^`_pm`n ajm ¼m`h\mf`o`_ kmj_p^on½' 
i.e. products that cannot be sold as new. It is planned to develop a generic remarketing standard 
for use by all sectors, using BS 8887-211 as a template (BSI Group [n.d.]).   

¶ BS 8887-220: Design for manufacture, assembly, disassembly and end-of-life processing 
(MADE) ̧ part 220: The process of remanufacture ̧ specification. It outlines the steps required 
oj ^c\ib` \ pn`_ kmj_p^o dioj \i ¼\n-i`r½ kmj_p^o' rdoc \o g`\no `lpdq\g`io k`majmh\i^` \i_ 
warranty of a comparable new replacement product (BSI Group [n.d.]).  

¶ BS 8887-240: Design for manufacture, assembly, disassembly and end-of-life processing 
(MADE) ̧ part 240: Reconditioning (March 2011) 

According to BSI Group [n.d.],  

In 2012, BS 8887-1 was put forward to the ISO and it has been accepted onto the work pro-

gramme of the ISO committee with responsibility for technical product documentation. A new 

working group is being set up, which will be led by the UK, and work to convert BS 8887-1 into an 

international standard. 

The international standard BS ISO 8887-1 Design for manufacture, assembly, disassembly and end-of-life 

processing (MADE) Part 1: General concepts, process and requirements is currently in development, by the 

=ND ^jhhdoo`` O?R*/ ¼O`^cid^\g Kmj_p^o M`\gdu\odji½ ]`dib m`nkjind]g`)  

1.3.3.3. Test standards regarding the performance  of detergents  

According to JRC IPTS (2014), in ecolabels the cleaning performance of dishwasher detergents is either 

tested according to a modified standard EN 50242 (cf. section 1.2.2.1), or according to a standard test 

developed by the Association of German Detergent Manufactures (IKW). A detailed description of the IKW 

test method can be found in IKW (2006); however, according to JRC IPTS (2014), for household dishwash-

er detergents the IKW test method is currently under revision.   

Within the current EU Ecolabel for dishwasher detergents (under revision, cf. section 1.3.2.3), for example, 

tests shall be carried out to ensure that the product has a satisfactory wash performance at the recom-

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 55 °C 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 multifunctional products the 

applicant must submit documentation proving the effect of the claimed functions.  

Modifications apply if the EN 50242:2008 test is to be used:  

¶ 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 pre-wash without detergent.  
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¶ The machine used in the test shall be connected to cold water and must hold 12 ps with a wash-
ing index of between 3.35 and 3.75.  

¶ Oc` h\^cdi`½n _mtdib kmjbm\hh` nc\gg ]` pned, but only the cleanliness of the dishes shall be 
assessed.  

¶ A weak acidic rinsing agent in accordance with the standard (formula III) shall be used.  

¶ The rinsing agent setting shall be between 2 and 3.  

¶ The dosage of dishwasher detergent shall be as recommended by the manufacturer.  

¶ Three attempts shall be carried out at water hardness in accordance with the standard. 

¶ An attempt consists of five washes where the result is read after the fifth wash without the 
dishes being cleaned between the washes.  

¶ The result 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 III) see Ap-
pendix B in the standard EN 50242:2008 (the surfactants are to be stored in a cool place in wa-
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 (IEC-D or IEC-B), with an average for 

each soil category (of minimum 3 cycles) at 50 °C in all 4 soil categories (bleachable, burnt-on, amylase-

specific, protease-specific). 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 detergent. A 95% 

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: 

¶ Wash temperature 50 °C for the test product and 55 °C for the reference 

¶ Water hardness 6 °dH 

¶ Reference detergent IEC-D or IEC-B is to be used at a dose of 20 g 

¶ Reference rinsing agent (formula III) at dose setting of between 2 and 3 

Appliance manufacturers doubt the relevance of the IKW standard for appliance testing as it has been 

developed to test detergents, not dishwashers, and therefore it is supposed to be quite different to exist-

ing standards developed for appliances.  

 

1.3.4. Other studies on material resource efficiency  

1.3.4.1. Mno^s ¹?]i^_mcan Directive version 2.0 · from energy efficiency to resource eff i-

]c_h]sº by Bundgaard et al.  

Bundgaard et al. (2015) m`qd`r`_ di oc`dm nop_t º@^j_`ndbi ?dm`^odq` q`mndji -)+  ̧from energy efficiency 

oj m`njpm^` `aad^d`i^t» di ojo\g -. ^pmm`iogt \_jko`_ dhkg`h`iodib h`\npm`n \i_ qjgpio\mt \bm``h`ion 

under the Ecodesign Directive, criteria for resource efficiency in voluntary instruments such as ecolabels 

and Green Public Procurement as well as recent Commission projects with regard to implementation of 

resource efficiency aspects into the Ecodesign Directive.  

In the study, Bundgaard et al. generally np]nph` pi_`m ºm`njpm^` `aad^d`i^t» the following measures:  
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¶ Reducing materials and energy use in the entire life cycle of products (mining of materials, pro-
duction / use / final disposal of the product) 

¶ Improving possibilities for maintenance and repair (e.g. guidelines) 

¶ Ensuring re-use 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 spare parts) 

¶ Improving recyclability of materials used in the product 

The review of existing instruments revealed that resource efficiency is already widely applied in voluntary 

instruments covering energy related products. The instruments include following criteria which were also 

assessed by the study team with regard to their transferability to the Ecodesign Directive (Bundgaard et 

al. 2015): 

Declaration and threshold of RRR ratio (reusability, recyclability and recoverability) 

According to Bundgaard et al. (2015), transferring declaration and threshold requirements with regard to 

RRR ratio to the implementing measures and voluntary agreements of the Ecodesign Directive first 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 in fact 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 prioritising reuse before recycling, and recycling before recovery.  

Declaration and/or threshold of recycled content 

According to Bundgaard et al. (2015), setting criteria for the threshold of recycled materials can help 

create a market for these materials. The environmental benefits of using recycled materials would depend 

on the type of material. However, before transferring these requirements to the Ecodesign Directive, it is 

important to assess if the manufacturers of recycled materials can handle the increase in demand that a 

requirement would create. A 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 technologies for an analytical assess-

ment of the recycled content in the products to enable verification and market surveillance.  

Bill of materials (BOMs) 

=JHn \m` \i dhkjmo\io njpm^` ja diajmh\odji oj ^ji_p^o G><n' \nn`nn oc` kmj_p^o½n m`^t^g\]dgdot' m`^jq`r-

ability and recycled content and identify priority resources in the product to ensure their reuse and recy-

cling; all of these activities are the 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, a 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 first need the setup of a system 

oc\o ^\i `inpm` oc` ^jhk\id`n½ kmjk`mot mdbcon' `)b) rdoc m`b\m_ oj oc` pn` ja m\m` h`o\gn) 

Identification of plastic components 

Marking of plastic components according to ISO 11469 shall help recyclers identifying different plastic 

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 market surveillance authorities when dismantling the product. 

On the other hand, there are certain drawbacks shown by the literature research of Bundgaard et al. 

(2015): A certain percentage of the labels were found to be incorrect and, mainly, for automatic sorting 

(currently the large majority of treatment) systems the ISO labels had no effect as these systems sort 

\^^jm_dib oj oc` kg\nod^½n h`^c\id^\g' jkod^\g \i_ `g`^omjno\od^ kmjk`mod`n)  

Thus, Bundgaard et al. (2015) recommend that before setting criteria for visual marking of plastics in the 

Ecodesign Directive it should be further examined 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 like. Further-

more, alternative marking methods should be examined (e.g. Radio Frequency ID), which could be applied 

for example in automatic sorting systems. 

Contamination of materials / plastics 

Requirements regarding contamination of materials are relevant for the recyclability, as the potential for 

recycling is reduced if incompatible materials are combined, e.g. painting, coating or metallizing large 

plastic parts making them not compatible with recycling. Depending on the specific requirement, it could 

be verified visually.  

Mono-materials 

Using compatible or a reduced number of plastics can improve the recyclability 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 the stakeholders 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 Ecodesign Regulation 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 avoiding over-dosage and 

overconsumption of detergents. Several 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. None of 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 limits also the usability of the 

system for the cycles where powder detergent is necessary, or recommended, including during testing.  

Durability requirements (incl. extended warranty, upgradability and repair, spare parts, modularity) 

All criteria strive to extend 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 should be 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 should be available 

taking into account both economic and resource efficiency aspects: On one hand components should be 

available to enable repair, but on the other hand the risk is that a too large inventory of components will 

be out-dated and never utilized. Modular design and easy disassembly enable upgrading and repair and 

are thus prerequisites for lifetime extension. Upgradability can potentially reduce the frequency of re-

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 efficiency re-

quirements in the Ecodesign Directive, also due to the requirements being possibly 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 evened 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 product. Criteria might be detailed with regard to the components to be separated, the 

type of connections or the tools to be used.  

Regarding end-of-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 

recyclability 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 or destructive disassembly in many developed countries 

which questions if requirements for easy or manual disassembly will improve the recyclability and recov-

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 containing valua-

ble resources, or when Regulations such as the WEEE Directive require it, e.g. by removal for separate 

treatment of components containing hazardous substances. Bundgaard et al. (2015) propose require-

ments in addition to manual disassembly which might target automatic or destructive disassembly, how-

ever, without further specifying this proposal.  

Waste from manufacturing 

By including requirements to the manufacturing, the scope would be expanded from a product focus 

towards a production focus which is applicable to the Ecodesign Directive which mainly sets requirements 

to the design of the product, however targeting the environmental performance of the entire product life 

cycle. Therefore, design requirements 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 criteria. (Bundgaard et al. 2015) 

Further requirements 

Further requirements on hazardous substances, take-back schemes and packaging identified in voluntary 

instruments such as ecolabels are not recommended to be transferred to the Ecodesign Directive as there 

are rather large overlaps with existing legislations such as REACH and RoHS, WEEE and the European 

Directive on packaging and packaging waste.   

Information requirements related to resource efficiency 

With regard to information and specific requirements targeting resource efficiency in ecodesign, 

Bundgaard et al. (2015) recommend in their study the following:  

¶ Information and specific requirements 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 enable them selecting the most durable product. 

¶ 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 and the best suitable detergents.   

¶ 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 materials.  

¶ Information relevant for disassembly, recycling or disposal at end-of-life  

- Relevant for end-users to know how to correctly dispose the product at its end-of-life. 

- Relevant for recyclers to know how to disassemble and recycle the products in the best pos-

sible way, for example to ensure that hazardous substances are removed and treated correct-

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 available, by embedding it in 

the product in e.g. a RFID. This results in a higher benefit for the recyclers compared to infor-

mation provided on webpages or in user instructions. Furthermore, it could be specified in the 

Directive which type of information the recyclers may need. This could be done in close col-

laboration with the recyclers to ensure that the information is indeed relevant for their pro-

cesses. 

¶ Information and specific requirements on easy disassembly:  

- Relevant for consumers / repair facilities to help improving maintenance and repairs. Generic 

information requirements for non-destructive disassembly for maintenance could be supple-

mented by requirements for the producers to make repair and service manuals public. It may 

also be relevant to set specific requirements for easy disassembly of the product for mainte-

nance purposes.  

- Relevant for recyclers to help improving end-of-life treatment, for example the removal of 

certain components which have to be treated separately in accordance with the WEEE Di-

rective (batteries, heat pumps etc.).  

1.3.4.2. Mno^s ¹G[n_lc[f-efficiency Ecodesign Report and Module to the Methodology for the 

Ecodesign of Energy-l_f[n_^ Jli^o]nm "G??lJ#º \s <CI Chn_ffca_h]_ M_lpc]_ 

BIO Intelligence Service (2013) conducted a study to clarify the implications of material efficiency 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 methodol-

ogy and its component EcoReport tool, to include the necessary means for better analysing material 

efficiency in MEErP (Part 2). Part 2 also contains a guidance document for analysing material efficiency in 

ErP; as well as an updated version of the EcoReport Tool and a report of the test of the updated method-

ology on two case studies. 

The project identified from available evidence the most significant parameters regarding material effi-

ciency that may be used in MEErP, in order to analyse the environmental impacts of ErP, and assessed 

their suitability and robustness for ecodesign purposes, together with associated information parameters. 

The parameters selected as most suitable were:  

¶ Recyclability benefit ratio, _`n^md]dib oc` ºkjo`iod\g jpokpo» ajm apopm` m`^t^gdib' ]\n`_ ji \ ajr-
mula considering the recyclable mass per material and its recycling rate and a down-cycling in-
dex. It 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 benefit rate for bulk and 
technical plastic is included.  

¶ Recycled content, _`n^md]dib oc` ºdikpo» ja h\o`md\gn rdoc jmdbdi ji r\no`' ]\n`_ ji i`r _\o\ 
sets for materials. The dataset makes it possible to model products with recycled material as in-
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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¶ Lifetime, a mechanism to display impacts not only as a total over the whole lifespan, but also 
per year of use, allowing an easier comparison of products with different lifetimes or analysing 
the effect of lifetime extension. The product lifetime can refer to:  

- The technical lifetime is the time that a product is designed to last to fulfil its primary func-

tion (technical lifetime).  

- The actual 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 on the us-

er than on the manufacturers of the product design. 

¶ Critical raw materials, a tool to analyse products including critical raw materials to display dif-
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 

material efficiency aspects in products, are fully functional and ready to be used in future ecodesign 

preparatory studies. However, Bundgaard et al. (2015) conclude in their study: 

The MEErP methodology has not been changed significantly. The alterations made to the EcoRe-

port Tool are minor and to some extent updates of existing elements. Hence, despite the good in-

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 ¹Nb_ ^ol[\cfcns i` jli^o]nmº \s Lc][l^i-AEA 

Ricardo-<@<' di ^jgg\]jm\odji rdoc Npno\di\]dgdot H\i\b`h`io \o N^pjg\ Npk`mdjm` N\io½<ii\ _d Kdn\ #NpH$ 

and Intertek, has been commissioned by the European Commission  ̧DG Environment to conduct a study 

on the durability 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 then be used in relevant product policies. (Ricardo-

AEA 2015)  

Within the durability study, the authors undertook a literature analysis to develop an appropriate definition 

of durability. For example, the Ecodesign Directive 2009/125/EC in Annex I, Part 1.3 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. According to European Parliament (2009a), 

this includes inter alia  

ɅExtension of lifetime as expressed through: minimum guaranteed lifetime, minimum time for 

_t_gj_`gjgrw md qn_pc n_prq* kmbsj_pgrw* snep_bc_`gjgrw* pcn_p_`gjgrw,Ɇ  

The following definition has been developed by Ricardo-AEA (2015) proposed to be potentially also ap-

plied to other policy interventions in Europe aimed at improved durability of products.  

ɅDurability is the ability of a product to perform its function at the anticipated performance level 

over a given period (number of cycles ȿ uses ȿ hours in use), under the expected conditions of use 

and under foreseeable actions. 

Performing the recommended regular servicing, maintenance, and replacement activities as speci-

dgcb `w rfc k_lsd_arspcp ugjj fcjn rm clqspc rf_r _ npmbsar _afgctcq grq glrclbcb jgdcrgkc,Ɇ 

The authors further discussed the possibility of creating an extended definition of durability that encom-

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.  
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Ʌ? npmbsar rm k_glr_gl grq dslargons over time and the degree to which it is repairable before it be-

amkcq m`qmjcrc,ɆɌ, ɅGl mrfcp umpbq* _ npmbsar qfmsjb lmr ac_qc rm dslargml _drcp pcj_rgtcjw jgrrjc ss-

age and its reparability should not be hindered by its design,Ɇ  

It is thus worth considering 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 definitions on durability, Ardente et al. (2012) concluded their literature review, cited in 

Ricardo-AEA (2015), the following definitions for a number of relevant terms: 

¶ Design for durability5 ^jind_`mdib oc` kmj_p^o½n gjib`qdot' m`k\m\]dgdot \i_ h\dio\di\]dgdot6 ^jindd-
ering environmental improvements emerging from new technologies (ISO/TR 14062 2002). 

¶ 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. 

¶ Extension of operating time: estimated time frame extension of the operating time that can be 
achieved due to specific design and maintenance actions. 

Within the study of Ricardo-AEA (2015), domestic 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 dishwashers or washing machines, the study results are expected 

to be transferable to a large extent as following components are similar: 

¶ Outer casing 

¶ Pumps 

¶ Filters 

¶ Heating elements 

¶ Mechanical elements such as hinges and catches 

¶ Electronics, including controls and displays 

1.3.4.4. Mno^s ¹Chp_mnca[ncih chni nb_ l_jarability of Domestic Washing Machines, Dis h-

q[mb_lm [h^ @lc^a_mº \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 with re-use, repair and recycling activities. They cover 

42 000 Full Time Equivalent (FTE) employees and over 200 000 volunteers working throughout 22 mem-

ber organisations across 12 EU Member States. 

In 2013, RReuse has conducted an investigation into some of the main obstacles its members encounter 

when repairing products, inter alia for dishwashers and washing machines, to provide part of the basis for 

setting requirements within implementing measures to improve the reparability 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 (Spain), Repanet (Austria), Réseau Envie (France) and the Furniture Reuse Network (UK). 

(RReuse 2013) 

The study identifies obstacles for repair and maintenance of dishwashers and washing machines. Exam-

ples of common causes of break downs as well as suggestions for product design to help improve repara-

bility of domestic dishwashers are provided. Based on the study results, the following horizontal measures 

within ecodesign Implementing Measures are suggested by RReuse (2013):  



Ecodesign and Energy Label revision: Household Dishwashers 

98 

¶ 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 

¶ Free of charge access to 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 provid-
ers, together with any relevant fault diagnostic software and hardware. 

¶ The availability of replacement parts must be guaranteed for a minimum period of 10 years fol-
lowing the last product batch. Critical spare part components should be available at a reasonable 
price (without specifying what reasonable is). 

¶ The product should be able to be disassembled non-destructively into individual components and 
parts without the need for special proprietary tools to do this. If special tools are required how-
ever, these must be readily and freely available to all approved reuse and repair cen-
tres/networks (not just to the after sales service providers of the manufacturers). 

1.3.4.5. ¹Mno^s ih Mi]ci_]ihigc] cgj[]nm i` ch]l_[m_^ l_j[l[\cfcnsº \s <CI \s >_ficnn_ 

DG Environment has commissioned a study to BIO by Deloitte to analyse the socioeconomic impacts of 

increased reparability (Deloitte 2016). A second 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 the requirements, 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 study 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 studies enhance the mechanisms barriers and 

drivers in the perspective of their potential integration of generic or product-specific requirements in 

product policy instruments (either mandatory or voluntary). The operational objectives of the project were 

stated as follows: 

¶ Perform case studies on four product groups; 

¶ Review existing barriers and identify suitable reparability requirements; 

¶ Quantify the job creation, economic and resource-savings potential of the selected reparability 
requirement policy scenario and its individual elements, including impact on SMEs; 

¶ Describe the characteristics of possible job creation potential in terms of skills requirements, pri-
vate/public, entrepreneurship and self-employment, entry to labour market and global mobility; 
and 

¶ Describe 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 creation potential, the resource savings potential 

and the net cost and benefits for society. The results are compared in order to identify an EU policy sce-

nario.  

In April 2015 a first questionnaire has been sent out to stakeholders. For domestic dishwashers, Bio by 

Deloitte (2015) ask about the importance of certain barriers to repair:  

¶ Availability of service manuals, diagnosis software 

¶ 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 
on-mode) 

¶ Low consumer awareness about repair possibilities 

Additionally, stakeholders are asked about their opinion regarding possible reparability requirements and 

their effectiveness to increase the repair of products by being voluntary or mandatory tools (Bio by 

Deloitte 2015):  

¶ Provision of instructions for troubleshooting, diagnosis software, diagrams of the Printed Circuit 
Board 

¶ Ensure accessibility in the switched on position for the purpose of troubleshooting during the re-
pair work 

¶ Ensure accessibility to inner parts (e.g. cable lengths, space for mounting, welding, screw orienta-
tion and size, scale of design) 

¶ Ensure the possibility of 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 non-reversible 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 

¶ Provision of information to consumers about reparability in product energy labels, brochures, etc. 
(e.g. similar to Austrian rating Standard ONR 192102) 
 

1.3.4.6. Mno^s ¹L_jiln ih \_h_`cnm [h^ cgj[]nm)]osts of options for different potential 

g[n_lc[f _``c]c_h]s l_kocl_g_hnm `il ^cmbq[mb_lmº (Ardente & Talens Peirò 2015)  

and study "Durabi lity, Reusability, Reparability - Assessment for dishwashers and 

washing machines" (Tecchio et al. 2016)  

The objective of the study "Report on benefits and impacts/costs of options for different potential material 

efficiency requirements for dishwashers" (Ardente & Talens Peirò 2015) is supporting the European Com-

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 process. In particular, the report 

analyses potential requirements for dishwashers which could be implemented within the framework of 

the Ecodesign Directive) Oc` \i\gtndn dn ]\n`_ ji oc` \kkgd^\odji ja \ ^`mo\di h`ocj_ #ºM@<Kmj»$ _`q`gjk`_ 

by JRC IES, already applied to various product groups in the context of the EU Ecodesign and EU Ecolabel, 

to the product group dishwashers for the following resource efficiency criteria: reusability / recyclability / 

recoverability, recycled content, use of hazardous substances and durability. A set of specific indicators 

are calculated to support the analysis, including the Recyclability benefits indicator as introduced in the 

revision of the MEErP and Ecoreport tool in 2013. 



Ecodesign and Energy Label revision: Household Dishwashers 

100 

Ardente & Talens Peirò (2015) conclude that the resource efficiency of dishwashers could significantly be 

improved by the manual extraction of key parts before shredding, and also by extending the lifetime of a 

dishwasher. Based on their results, the report proposes following potential ecodesign measures: 

¶ The time for extraction of PCBs larger than 10cm2, LCDs screens and pumps (circulation pump 
and drain pump) shall not exceed 300 seconds, performed by professional worker, assuming an 
jq`m\gg g\]jpm ^jno ajm \ _dnh\iog`m ja \]jpo ,0+ Õ*_\t; 

¶ The design for durability of the dishwasher based on: 

- The reparability of the following key components: pumps, printed circuit boards, heating sys-

tem, thermostat, valves, filters, hoses, spray arms, door panels, seals and racks (including the 

availability of spare parts); 

- The setting of a minimum 2 years warranty for some key components (e.g. pumps, electron-

ics, heating system and door panels). 

- The study "Durability, Reusability, Reparability - Assessment for dishwashers and washing 

machines'' Tecchio et al. (2016) is an updated and enlarged version of the previous study. The 

study consists of four section that focus on the environmental assessment of the durability 

of dishwashers and washing machines, the analysis of reusability of dishwashers and wash-

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 recommendations and po-

tential policy requirements to promote durability, reusability and reparability of dishwashers 

and washing machines.  

- This study provides results regarding reparability and reuse and confirms that an extension of 

the lifetime of the product is positive from an environmental point of view provided that the 

energy efficiency improvement of the new product remains with a given range (e.g. >15% for 

DWs). The study also points out that a significant percentage of the defects are caused by in-

appropriate use of the appliance.  

On reuse/repair, the study provides information on what are considered the "common failures/defects". For 

example for dishwashers, the study considers that "electronics" and "pumps" are the most common fail-

ures and also the failures where a large percentage is 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. Mno^s ¹;^^l_mming resource efficiency through the Ecodesign Directive . Case study 

ih _f_]nlc] ginilmº \s >[fb[gg[l _n [f(  

Dalhammar et al. (2014) conducted a case study in 2012 on the potential inclusion of permanent magnet 

(PM) motors in the ecodesign requirements for electric motors (permanent magnet motors are also used 

in household dishwashers, cf. section 4.3.5). The objective was to see how the Ecodesign Directive could 

promote eco-innovation for resource use in PM motors, and to: 

¶ Investigate what kind of requirements related to resource use of rare earth elements (REE) are 
of relevance for permanent magnet electric motors, and 

¶ Obtain input from experts on the feasibility of outlined potential requirements, and the most im-
portant drivers for eco-innovations. 

Against the background of increased demand for REE, combined with global supply imbalances and una-

vailable post-consumer recycling options for REE, their substitution in the magnets is currently being 

investigated in several pilot projects. Replacing REEs with other materials however can come with a per-

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). Therefore, increasing 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 energy-efficient motors. 

Based on interviews with material experts, Dalhammar et al. (2014) outline potential implementing 

measures facilitating recycling of REE.  

¶ Generic requirements that producers should show how they take design for recycling into ac-
count in the design process.  

¶ Design for dismantling, e.g. modularisation; or preventing that permanent magnets are for in-
stance covered by plastic, which would ease recycling practices. 

¶ BOMs providing information about key materials and their positions to promote future recycling 
(when new technologies may allow for profitable recycling if the motors are easy to disassem-
ble). 

¶ Additional information to recyclers that are relevant for allowing cost-effective recycling. 

¶ Take-back 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 the Ecodesign Directive until pilot projects and ongoing research have provided more insights on 

the technical and economic viability of REE recycling. The long-time scales involved (i.e. time before the 

motors are at the EoL stage) however mean that future recycling options and associated costs and bene-

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][ncihmº ",*+.# 

This study for the Dutch Ministry of Infraestructure and Environment explores the potential role of materi-

al resource efficiency, except energy efficiency during use, in the ecodesign of ErP Directive. This study 

strengths the role of material efficiency in Ecodesign, beyond energy efficiency and concludes that 

Ecodesign measures regarding savings on non-energy resources consumption in the use-phase have 

proven to be enforceable, at least for directly consumed resources, legally and in practice. Methodology 

and measures regarding weight-saving measures in Ecodesing would need to be developed. Measures on 

product durability (lifetime extension) have proven to be enforceable when formulated in terms of mini-

mum technical life of the product or components according to harmonised test and calculation proce-

dures. Also minimum warranty times and the time period during which spare parts are available can be 

enforced.  

Should ecodesign preparatory studies be able to provide robust evidence that justifies introduction of 

specific RRR measures in legislation (a set of) specific or tailor-made requirements should be introduced in 

Ecodesing legislation that could meet legal and practical criteria enforceability. Amongst others this 

means that the requirements should be technically and economically feasible and preferably relate to 

parameters that can be assessed with an accurate, reliable and reproducible test and calculation methods 

at product-level. If they would depend on input from upstream actors (suppliers) or downstream (end-of-

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 emphasize the 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 they relate to non-product 

related production and process methods. Several RE parameters incorporate such non-product related 

measures. There are however measures that may relate solely to the product, such as parameters dealing 

with durability, light-weighting, presence of substances (hazardous or critical raw materials, etc.)  
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2. Task 2: Market s 

2.1. Generic economic data  

This section presents an economic analysis based on official European statistics provided by Eurostat 

concerning production and trade data. Based on these data, the apparent EU-28 consumption of house-

hold dishwashers is calculated in section 2.1.3. 

It has to be noted, however, 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 well comple-

ment the general market analysis which is presented in subsequent sections as they do represent the 

official source for EU policy. 

Classification of household dishwashers in Eurostat statistics 

Household dishwashers apply to the following classifications in the Prodcom database and the European 

trade statistics. In the EU-28 trade statistics, the so called Combined Nomenclature codes (CN8) are used. 

¶ Prodcom database: Household dishwashers (Prodcom code 27511200) 

¶ Trade database: Dishwashing machines of the household type: (CN code 84221100) 

Further differentiation, e.g. regarding their way of installation (standalone, built-in) 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 volume of household dishwashers produced in EU Member States and 

EU28 totals in the years 2007 to 2013 according to Eurostat (2015b).  

The Prodcom data suggests that Poland, Germany and Italy are the main Member States producing 

household dishwashers with declining production volume by around two-thirds in Italy, and more than 

doubling the production in Poland between 2007 and 2013. However, 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 since 2011. This leads 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 that the volume of produced household dishwashers in EU28 declined 

from 9.6 million units in 2007 by 15% to 8.2 million units produced in 2013.  

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 0 0 0 0 0 0 0 

Finland 0 0 0 0 0 0 0 

France : : : : : : : 

Germany 3 426 495 3 177 512 2 804 282 3 023 716 : : : 

Greece 31 074 : : : : : : 

Hungary 0 0 0 0 0 0 0 

Ireland 0 0 0 0 0 0 0 

Italy 2 920 533 2 800 827 2 058 367 1 828 785 1 554 872 1 205 681 896 619 

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 1 674 203 2 205 244 2 333 616 2 727 533 2 909 866 3 087 610 3 509 555 

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 

United Kingdom : : : : : 0 0 

EU28  

TOTALS 

9 623 978 9 575 970 8 373 919 8 917 795 8 697 511 8 071 726 8 204 164 

º5» h`\in _\o\ ijo ]`dib \q\dg\]g` 

 

Value of EU production of household dishwashers 

The following table provides an overview of the value corresponding to the number of units produced in 

certain Member States and EU28 totals (cf. Table 2.1). It can be resumed that the total value of produced 

household dishwashers in EU28 declined from 2.5 billion Euros in 2007 by 20% to 2.0 billion Euros in 

2013; i.e. according to the Eurostat data, the production value decreased more sharply than the produc-

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 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 



Ecodesign and Energy Label revision: Household Dishwashers 

105 

Declarant 2007 2008 2009 2010 2011 2012 2013 

Estonia 0 0 0 0 0 0 0 

Finland 0 0 0 0 0 0 0 

France : : : : : : : 

Germany 1 145 011 1 086 789 992 436 1 139 032 : : : 

Greece 2 614 696 : : : : : : 

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  

TOTALS 

2 510 033 2 411 758 2 123 188 2 326 347 2 295 381 2 199 558 2 000 000 

º5» h`\in _\o\ ijo ]`dib \q\dg\]g` 

2.1.2. EU exports 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 countries 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 Nether-

lands.  

Table 2.3: Quantity and value of exports and imports of household dishwashers in 2013 (Eur o-
stat 2015b)  

Declarant Exports Imports 

Quantity 
(units) 

Value  
(Euro) 

Unit value 
(Euro) 

Quantity 
(units) 

Value  
(Euro) 

Unit value 
(Euro) 

Austria 14 620 4 867 070 333 254 203 64 116 790 252 

Belgium 151 192 24 932 150 165 375 128 85 244 920 227 

Bulgaria 2 491 567 990 228 36 237 7 047 360 194 

Croatia 1 514 299 700 198 52 020 9 579 930 184 

Cyprus 1 950 950 5 894 1 709 220 290 
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Declarant Exports Imports 

Quantity 
(units) 

Value  
(Euro) 

Unit value 
(Euro) 

Quantity 
(units) 

Value  
(Euro) 

Unit value 
(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 15 577 3 667 580 235 

Finland 1 222 473 580 388 150 824 33 674 210 223 

France 71 133 11 664 450 164 4 279 703 319 741 390 75 

Germany 2 414 396 720 767 960 299 1 720 592 300 985 030 175 

Greece 3 843 1 662 780 433 66 368 13 920 790 210 

Hungary 24 387 4 701 170 193 73 614 12 605 140 171 

Ireland 6 987 1 518 570 217 95 994 17 472 510 182 

Italy 827 980 182 995 830 221 806 292 134 884 390 167 

Latvia 2 352 779 340 331 11 630 2 926 520 252 

Lithuania 21 896 5 334 850 244 29 086 6 839 780 235 

Luxemburg 2 036 796 430 391 14 834 4 479 910 302 

Malta : : : 2 544 651 290 256 

Netherlands 3 005 329 28 334 820 9 516 906 103 802 240 201 

Poland 3 383 405 543 338 450 161 418 446 82 956 500 198 

Portugal 4 477 1 289 930 288 117 238 20 116 620 172 

Romania 1 169 203 420 174 32 119 5 709 950 178 

Slovakia 22 071 5 669 820 257 50 364 10 968 770 218 

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 388 532 125 785 800 324 587 195 126 024 460 215 

UK 68 121 12 643 960 186 1 223 779 210 630 800 172 

EU27TOTALS 2 123 487 576 070 160 271 2 894 219 425 569 960 147 

EU28TOTALS 2 095 955 570 560 950 272 2 917 393 429 233 590 147 

 

2.1.3. Apparent consumption  of household dishwashers  

Apparent consumption of EU Member States as shown in the following table can be calculated as follows:  

<kk\m`io ^jinphkodji8 Kmj_p^odji & Dhkjmon - @skjmon  Equation 2.1 

Note that for several EU Member States, import and export data have been reported in PRODCOM but 

kmj_p^odji c\q` ]``i m`kjmo`_ \n u`mj jm ijo \o \gg #di rcd^c ^\n`n º5» dn di_d^\o`_ di oc` o\]g`$) Oc`n` 

figures should thus be considered with caution, for example in cases where the apparent consumption 

results in negative data such as for Netherlands.  

In total, for EU-28 the volume of apparent consumption was around 9 million dishwashers in 2013, with 

highest volumes in Germany, Italy 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 207 183 205 395 206 157 226 655 239 990 248 227 239 583 

Belgium 220 673 215 340 233 262 238 972 259 514 244 380 223 936 

Bulgaria 47 824 50 759 32 178 34 785 25 741 30 288 33 746 

Croatia 73 029 69 564 50 419 51 281 59 285 52 464 50 506 

Cyprus 15 606 15 940 14 201 12 121 13 986 : 5 893 

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 1 845 649 1 879 723 1 931 000 2 269 948 : : : 

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 1 121 813 1 211 839 1 074 685 1 166 259 1 098 242 936 973 874 931 

Latvia 14 607 11 813 5 728 5 182 5 620 7 283 9 278 

Lithuania 20 469 22 573 9 326 11 080 7 963 9 559 7 190 

Luxemburg 12 395 12 410 13 131 13 376 12 261 13 182 12 798 

Malta : : 2 783 : : : : 

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 32 774 18 178 28 601 28 826 37 682 30 950 

Slovakia 33 717 52 555 825 64 864 34 316 27 324 28 293 

Slovenia 28 401 32 993 26 860 28 398 30 354 26 888 : 

Spain : : : : : : : 

Sweden : : : : : : 198 663 

UK : : : : : 1 034 736 1 155 658 

EU27 

totals  

9 808 822 8 636 203 8 974 491 9 730 913 9 454 067 8 932 870 8 974 896 

EU28 

totals  

9 890 377 8 711 658 9 027 803 9 782 384 9 510 501 8 987 157 9 025 602 

º5» h`\in _\o\ ijo _`mdq\]g` \n dikpo _\o\ #hjnogt kmj_p^odji _\o\$ ijo ]`dib available 

2.1.4. EU sales and Intra/Extra -EU28 trade of household dishwashers  

The following table shows the Intra- and Extra-EU trade of EU Member States in 2014 according to Euro-

stat (2015c).  

The trade data suggest that for nearly all Member States, the Intra-EU trade is greater than the Extra-EU 

trade. Germany and France have the largest number of imports from other EU Member States (Intra-EU 

imports), followed by Italy, UK and Sweden. The Netherlands, Poland and Germany, on the other hand, 
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have the largest number of exports to other EU Member States (Intra-EU exports). Trade with countries 

outside Europe is mainly done by Germany, Poland and Italy (Extra-EU exports); the largest number of 

imports of household dishwashers from Extra-EU countries is reported for France, UK 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 145 673 405 255 631 157 812 

Bulgaria 15 904 1 026 25 305 1 694 

Croatia 19 174 1 130 31 104 1 290 

Cyprus 777 4 6 245   

Czech Republic  44 952 1 574 116 331 189 101 

Denmark 16 849 14 733 189 339 32 553 

Estonia 1 906 1 267 14 999 1 833 

Finland 16 196 16 134 931 1 174 

France 721 121 22 488 1 129 581 25 345 

Germany 283 400 810 659 1 595 572 1 596 970 

Greece 24 447 282 59 041 3 781 

Hungary 33 867 1 454 56 648 21 772 

Ireland 28 322 1 632 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 1 926 

Luxembourg   2 16 186 2 410 

Malta 644   1 936   

Netherlands 219 024 1 521 399 036 4 188 650 

Poland 136 576 552 141 250 961 3 183 836 

Portugal 46 466 2 865 91 632 2 831 

Romania 17 608 288 30 973 1 556 

Slovakia 19 744 15 38 974 41 494 

Slovenia 50 066 75 250 43 975 103 135 

Spain 361 294 113 256 157 191 305 174 

Sweden 95 702 163 868 583 100 183 592 

UK 676 815 2 752 597 402 51 999 

 

Comparing Table 2.5 with Table 2.3 shows that due to the different nature of the 2 databases and to 

some limitations existing in such statistics (e.g. precision, completeness), the presented data may contain 

some inherent inconsistencies. Nevertheless, this 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 

ecodesign, energy label, Energy Star and Tyre Labelling measures, including 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/C3/412-2010/FV575-012/12/SI2.657835 DG Energy has 

contracted Van Holsteijn en Kemna B.V. (VHK) to undertake this exercise. (VHK 2014 / status 2013) 

The accounting method developed in this study (Ecodesign Impact 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 and comple-

mented to fit the methodology. For the period up to 2025-2030, inputs were derived from the available 

studies. The period beyond 2025-2030 is an extrapolation of the existing trend without any new 

measures, i.e. it is not in the scope of the Impact Accounting study to develop new policies.  

Projections use two scei\mdjn5 \ ¼]pndi`nn-as-pnp\g½ #=<P$ n^`i\mdj, which represents what was perceived 

to be the baseline without measures at the moment of the decision making, and an ECO scenario that is 

derived from the policy scenario in the studies which come closest to the measure taken. The BAU scenar-

io is not a 'freeze' scenario; it is derived from extrapolating historical trends at the time of the preparatory 

study analysis, including possible ongoing trends in energy efficiency improvement and emission abate-

ment. The ECO scenario is the scenario with the impact of known ecodesign, energy label, Energy Star, 

Tyre Label and/or voluntary agreements. Up to 2020-2030 it is derived from Impact Assessment (IA) and 

preparatory study scenarios for the selected/ proposed measures. Longer term scenarios are extrapola-

tions of the trends, but do NOT assume that new measures will be introduced. All prices, rates and euro 

amounts are in 2010 euros, i.e. inflation corrected (at 2%) to 2010.  

Regarding dishwashers this study reports about a continuous increase of sales of dishwashers in the 

European market with more than doubling the number of installed appliances from 2015 to 2050 (Figure 

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 

(Table 2.6). While the size of the dishwasher is seen as rather constant (in terms of rated capacity and 

used capacity measured as ps per cycle), the average temperature used for the cleaning cycle is assumed 

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 calculated (Figure 2.2). This calculation prognoses a 

significant difference of the total amount of energy used per year for a dishwasher between the BAU 

(220 kWh) and the ECO (140 kWh) scenario in 2050. This is mainly caused by the improvement of dish-

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 automatic dishwashing 

in the EU is estimated to be at 30 TWh electricity in 2050 causing 8 MtCO2 eq./a greenhouse gas emis-

sions (Figure 2.3, Figure 2.4). Notably, this is twice as high as it is calculated for washing machines use. 

Not included in these calculations are the savings achieved in terms of energy, water and greenhouse gas 

emissions avoided by substituting manual dishwashing by automatic dishwashing. As it has been shown in 

ISIS (2007e), automatic dishwashing is using considerably less amount of energy/electricity and water and 

thus the total amount of greenhouse gases emitted is at least partly balanced by the reduced amount 

needed for manual dishwashing. 
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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)  

 

 

Figure 2.2: Average energy consumption of a dishwashers installed in the European market 
from 1990 to 2050 (data from VHK (2014 / status 2013) ) 



Ecodesign and Energy Label revision: Household Dishwashers 

111 

 

Figure 2.3: Total electricity consumption of installed dishwashers in the European market from 
1990 to 2050 (data from  VHK (2014 / status 2013) ) 

 

 

Figure 2.4: 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 ACCOUNTING (VHK 2014 / status 2013)  

1990 2010 2015 2020 2025 2030 2035 2040 2045 2050

Stock in units of million 36,633 82,799 98,345 115,036 131,797 148,553 165,303 182,047 198,790 215,532

Sales in units of million 3,200 6,999 8,116 9,233 10,351 11,467 12,583 13,699 14,815 15,931

Real average programme temperature°C 61.6 57.6 56.6 55.6 54.6 53.6 53 52 51 50

Rated capacity in place setting ps/cycl 11.9 12.6 12.7 12.8 12.8 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

Cycles/year per unit (estimated) cyc/a 210 210 210 210 210 210 210 210 210 210

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 1.21 1.18 1.14 1.1 1.07 1.03 1

Sales energy/year BAU kWh/a 310 269 262 254 247 239 232 225 217 210

Sales energy/cycle ECO kWh/cycle 1.48 0.94 0.87 0.83 0.79 0.76 0.72 0.69 0.65 0.62

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 1.05

Stock energy/year BAU kWh/a 343 278 271 264 256 249 242 234 227 220

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 ϵ όнлмлύ 541 541 541 541 541 541 541 541 541 541

Unit price ECO ϵ όнлмлύ 541 718 719 704 686 667 649 631 614 596

Revenue Wholesale BAU Ƴϵ όнлмлύ 52 114 132 150 168 186 204 222 240 259

Revenue Wholesale ECO Ƴϵ όнлмлύ 52 151 175 195 213 230 245 260 273 285

Revenue Industry BAU Ƴϵ όнлмлύ 698 1528 1771 2015 2259 2502 2746 2989 3233 3476

Revenue Industry ECO Ƴϵ όнлмлύ 698 2028 2353 2621 2862 3087 3296 3489 3668 3832

year
Data Dishwasher unit



 

113

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 2012, approximately 

40% of households in EU-27 owned a dishwasher (JRC IPTS 2014). However, penetration rates vary 

widely between the Member States. According to JRC IPTS (2014), countries with the highest rate of 

dishwasher ownership in 2013 include Austria 82%, Sweden 75%, Germany 69%, Ireland 67% and Den-

mark 67%. Countries with the lowest rate of dishwasher ownership include Latvia 4%, Lithuania 5%, 

Bulgaria 6%, Romania 6% and Slovakia 13%. Although the ownership rate of dishwashers varies 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 to CLASP (2013) and VHK (2014 / status 2013), sales and stock data of dishwashers continu-

ously increase (Table 2.7).  

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 and penetration/diffusion of dishwashers, population and, as a standardized 

comparative figure, the inhabitants per sold appliance of various European countries in 2014 (Scharf 

2015).  

Penetration rates in Spain and Portugal are low; the level of inhabitants per sale is high, which means that 

few dishwashers were sold in 2014. This is a result of the economic crisis still inhibiting private house-

holds to make big purchases. In UK and Italy the diffusion rate are also low, but the level of inhabitants 

k`m n\g`n dn ji hd_g`q`g) Cdbc k`i`om\odji m\o`n ɦ 1+% can be found for France, Denmark, Germany, Swit-

u`mg\i_ \i_ oc` I`oc`mg\i_n) Ocjn` ^jpiomd`n \gnj cjg_ oc` admno kjndodji di ºDic\]do\ion k`m njg_ \kkgd\i^`» 

m\ifdib) ºEven without the recent statistical data, we can affirm with certainty that the situation is not 

different in Norway, Sweden and Finland)» (Scharf 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 (1 000 units) Diffusion (%) Population (million) Inhabitants per sold unit 

Italy 900 45 60.0 67 

France 1 450 60 65.8 45 

Germany 2 250 68 81.8 36 

Great Britain 1 020 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 (1 000 units) Diffusion (%) Population (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 (Spain, Italy, 

and Portugal) are expected to show higher growth rates in future, when the economic situation is im-

proved for priq\o` cjpn`cjg_n) Di oc` i`r @pmjk`\i h`h]`m no\o`n #ºIHS-,-»5 @nojid\, Hungary, Latvia, 

Lithuania, Poland, Czech Republic, Slovakia, Slovenia, Romania, Bulgaria, >tkmpn \i_ H\go\$ ºV¶X h\mf`o 

penetration so far only reached approximately 10%, V¶X)» (CLASP 2013) 

Di @\no`mi @pmjk` ºV¶X oc` _dncr\nc`m dn \ gpspmt do`h, prerogative of few wealthy people and its posses-

sion becomes a status symbol.» (Scharf 2015) 

There is a fast growth in dishwasher penetration in the NMS-12 market, ºV¶X m`\^cdib \i jq`m\gg @P-27 

average household ownership level of just above 60% di -+.+)» (CLASP 2013) 

Table 2.9 shows the estimates of future sales and total installed stock data of dishwashers by (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 11.5 

Stock (million units) (VHK) 98.3 115.0 131.8 148.6 

 

On the contrary, JRC IPTS (2014) assume that the increase of single-person households in many EU coun-

tries will also have an impact on dishwasher sales. In the UK, for example, only 22% of single-person 

households own a dishwasher. Currently, the number of single adult households across Europe ranges 

from 16% of households 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 development of available dishwasher models of a certain energy efficiency class 

(cf. Figure 2.16 in section 2.2.3.4), the sales data of dishwashers belonging to a certain energy efficiency 

class has changed. Figure 2.5 shows the relative distribution of sales of dishwashers of a certain energy 

efficiency class from 2004 to 2012 in 14 European countries (AT, BE, DE, DK, ES, FI, FR, GB, GR, IE, IT, NL, 

PT, SE).  

The share of sold dishwashers with an energy efficiency class A steadily increased up to 98% in 2010. 

Since new energy efficiency classes were implemented in December 2011, the share of sold dishwashers 

with energy efficiency class A+, A++ and A+++ increased by 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, ES, FI, FR, GB, GR, IE, IT, NL, 
PT, SE), (data from  GfK, personal communication)  

Figure 2.6 visualizes the share of A++ and A+++ appliances (accumulated for washing machines, dish-

washers, fridges and freezers) on sold units from January to February 2014 in 28 European countries. The 

highest share of energy efficient appliances was sold in Germany, Belgium and Austria, with a share of > 

50%, followed by Denmark, the Netherlands, Sweden, Czech Republic and Slovakia (between 50% and 

40%). Low shares (> 30%) can be seen in France, UK, Ireland and Eastern European countries like Hunga-

ry, Romania, Croatia, 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 (Stöckle 2014)   

Replacing old dishwashers by new ones is a further way to decrease the energy consumption by dish-

washers. Average life time expectancy of dishwashers can be assumed to be 12.5 years. As the average 

energy efficiency has been much lower 12.5 years ago (cf. Figure 2.16) it is highly likely that many older 

and inefficient dishwashers will be replaced by new high efficient appliances in the next years.  

2.2.2.4. Market structure of the European white goods industry  

The European white goods industry in 2012 was dominated by seven major players, as shown in Table 

2.10., BSH is ranked European number one in terms of turnover, and global number 3. Electrolux is ranked 

number 2, both at European and global market level. Indesit is European number 3. Whirlpool is European 

number 4, followed by Samsung, LG and Miele. Globally, Whirlpool was number 1 player in 2012. Other 

important players are Haier, Amica and Fagor. (Capgemini Consulting 2012) 

In 2004, Whirlpool took over Indesit which gives it an equal size as Electrolux in Europe (Livesey 2014). 

Table 2.10:  Major players in European white goods industry  (Capgemini Consulting 2012 ) 

Company Main brands (non exhaustive) Total turnover* in 
EU (2010, \fh Ô$ 

European 
ranking 

Total turnover* 
(2010, \fh Ô$ 

Global 
ranking 

BSH Bosch, Siemens, Gaggenau, Neff 6.7 1 8.4 3 

Electrolux** Electrolux, AEG, Zanussi 4.8 2 11.5 2 

Indesit Hotpoint, Indesit, Scholtès 2.7 3 2.9  

Whirlpool** Whirlpool, Bauknecht, Ignis, 
KitchenAid 

2.2**** 4 13.0 1 

Samsung** Samsung 1.7***  7.5  
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Company Main brands (non exhaustive) Total turnover* in 
EU (2010, \fh Ô$ 

European 
ranking 

Total turnover* 
(2010, \fh Ô$ 

Global 
ranking 

LG** LG 1.2***  6.1  

Miele Miele --  2.8  

* Not all turnover is white goods related. Most figures concern the overall home appliance turnover, incl. small home appliances.  

%% >jiq`mo`_ oj Õ, based on June 2010 currency rates. 

*** High level estimate, based on published European Turnover share for all product groups. 

**** EMEA figure, assuming that turnover in Middle East and Africa is small compared to Europe. 

 

Leading manufacturers operate numerous production locations in different European countries, mainly in 

Italy, Poland, Germany, Spain, Hungary and Turkey. Each production location is specialized in one product 

group and supplies the whole of Europe.  

Retail channels for white goods are diverse: there is a large number of smaller retailers specialized in 

white goods and household appliances, large grocery chains, kitchen manufacturers and resellers, mail-

order companies and online shops (Capgemini Consulting 2012). Data of the importance of e-commerce 

when purchasing dishwashers have not been found. Generally, the e-commerce of white goods (category 

º@g`^omjid^n \i_ <kkgd\i^`n»$ dn npkkjn`_ oj _daa`m rd_`gt ocmjpbcjpo oc` @pmjk`\i ^jpiomd`n, as shown for 

the example of Germany and UK in 2012 (Figure 2.7). As in UK 42.3% of Electronics and Appliances were 

bought online, in Germany only 25.5% were sold by this purchase channel.  

 

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 Europe-

an market from 1998 to 2014.  

2.2.3.1. Total number of dishwasher models available on the market  

Apart from sharp declines in 2006 and 2011, the general market trend shows an increase in the number 

of available dishwasher models (Figure 2.8). This trend can be ascribed to the continuously increasing 

market (chapter 2.2.2) 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 features. The number of models 

does not necessarily correlate with the number of sold appliances in a certain 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  CECED, personal communication)  

2.2.3.2. Capacities of dishwasher models available  on the market  

The capacity of a dishwasher is declared by the manufacturer by the amount of ps that can be loaded into 

the baskets, also called rated capacity. In general, the market is mainly divided in two relevant dishwasher 

segments:  

¶ Full size models (width: 60 cm, capacity: 12-15 ps) and 

¶ Slim line models (width: 45 cm, capacity: 8-10 ps).  

Further, there are few models with less than 8 ps on the market, the so-called countertop models,   

The overall development of dishwasher capacities on the European market between 1998 and 2013 is 

shown in Table 2.11 and Figure 2.10. 

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 trend shows an 

increase in the market shares of dishwashers with a capacity > 12 ps. Since the beginning of this 

database in 1998 until 2013, 12 ps models have been dominating the dishwasher market. However, since 

2005, their market share has continuously been decreasing (2005: 81.7%; 2013: 40.1% and 2014: 

25.4%) in favour of dishwashers with a capacity of 13 ps (2005: 0%; 2013: 31.1% and 2014: 31.2%) and 

14 ps (2005: 0.6%; 2013: 10.9% and 2014: 23.3%). Further, first full size models with a capacity of 15 ps 

entered the market in 2004 (1.6%); their market share growed to 3.0% 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 on a constant level of (15 ± 3)%. but the rated capacity of 

slim line models increases. By 2000, slim line models with a capacity of 8 ps held the majority in this 

market segment. Since 2001, the majority of slim line models have a capaicity of 9 ps. Also in 2001, slim 

line models with a capacity of 10 ps 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 9% and 7.1% in 2014 of all 

dishwasher models. Since 2009, finally, the shares of slim line models of a certain capacity on the total 
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market are on a steady level: (4±2)% for 10 ps-models, (8±3)% for 9 ps-models and (0.5±0.2)% for 8 ps-

models. 

Dishwashers with a capacity < 8 ps (so called countertop models) have a small but steady market share 

of 0.5% to 1.5%. Whereas for many years 4 and 5 ps were common, in 2002 models with 6 ps entered 

the market. In 2010, 4 ps models and in 2011, 5 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  CECED, personal communica -
tion)  
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4  0.4 0.2 0.2 0.2 0.4 0.5 0.7 0.6 0.0 0.4 0.4 0.3 0.0 0.0 0.0 0.0 0.0 

5  0.5 0.3 0.4 0.4 0.4 0.5 0.3 0.2 0.5 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 

6  0.0 0.0 0.0 0.0 0.4 0.4 0.6 0.4 1.2 0.5 0.5 1.3 1.3 1.5 1.5 1.5 0.6 

8  10.2 6.2 5.6 4.8 3.2 2.7 1.0 0.4 0.5 0.6 0.7 0.7 0.3 0.4 0.4 0.4 0.0 

9  2.2 5.8 6.1 11.0 11.5 9.0 12.2 12.2 10.9 13.5 10.0 8.9 8.0 11.4 8.2 9.0 7.7 

10 0.0 0.1 0.0 0.4 0.8 0.5 0.4 1.5 4.2 2.5 2.7 4.2 4.7 3.7 4.0 4.1 6.2 

11 0.3 0.7 0.7 0.6 0.6 0.5 0.4 0.0 0.6 0.7 0.4 0.5 0.5 0.5 0.3 0.0 0.0 

12 85.0 84.3 84.2 79.5 78.5 83.5 82.1 81.7 77.1 78.2 71.9 55.1 51.4 48.2 46.6 40.1 25.4 

13 0.0 0.0 0.0 1.0 1.7 1.3 0.8 0.0 0.0 0.1 8.0 17.2 19.6 24.3 28.9 31.1 31.2 

14 1.3 2.4 2.7 2.0 2.5 1.0 0.0 0.6 0.3 1.1 3.2 9.1 11.4 8.8 9.5 10.9 23.3 

15 0.0 0.0 0.0 0.0 0.0 0.0 1.6 2.4 4.7 2.1 2.0 2.7 2.6 1.3 0.7 3.0 5.6 

 

Oc` ncdao ja h\mf`o nc\m`n di a\qjpm ja _dncr\nc`m hj_`gn rdoc \ ^\k\^dot ja ɦ ,. kg\^` n`oodibn is also 

visualised in Figure 2.9. 
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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  
CECED, personal communication)  

2.2.3.3. Energy and water consumption of dishwasher models available on the market  

Figure 2.10 (energy) and Figure 2.11 (water) visualize the average consumption values per cycle or per ps 

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. Continuous technical advances and changes in pro-

gramme courses lead to decreasing energy and water consumptions per cycle. In combination with in-

creasing dishwasher capacities, this leads to decreased consumptions values per ps. That means: although 

the amount of table- and dishware that can be cleaned per cycle increases, the consumption of energy 

and water per cycle decreases. Both developments often go hand in hand: technical advances (e.g. im-

provements in filter design, pump motor efficiency, moving the heater from the tub to the water sump) 

offer more space for additional dishwasher load (iea-4e 2014).  

Important technical developments to reduce energy consumption of a dishwasher during the observation 

period were temperature-time trade-off , sophisticated electronic process controls and electronic water 

and temperature controls.  

ɅDsprfcp gknpmtckclrq ugrf rfcqc bcqgel mnrgmlq _pc qrgjj nmqqg`jc, with the greatest potential 

to further reduce the energy consumption are temperature-time trade-off, sensors and inno-

vative drying systems (e.g., the adsorption drying systems that were only recently introduced 

rm rfc k_picr',Ɇ (CLASP 2013) 

For a detailed analysis of technical improvement options, please refer to section 4.2.4.  

From 2004 to 2010, the energy consumption per cycle and ps (Figure 2.10) showed a significant de-

crease; the amount of realised energy savings per year decreased: 

¶ 2002 to 2003: - 0.045 kWh per cycle and - 0.004 kWh per ps  
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¶ 2003 to 2004: - 0.024 kWh per cycle and - 0.002 kWh per ps 

¶ 2004 to 2005: - 0.017 kWh per cycle and - 0.002 kWh per ps  

¶ 2005 to 2006: - 0.011 kWh per cycle and - 0.001 kWh per ps 

Since 2004, the vast majority of dishwasher models met the demands of energy efficiency class A ac-

cording to the former Directive 97/17/EC on energy label. There was neither pressure nor incentive for 

manufacturers to further reduce the energy consumption values of their Eco programme. In 2010, the 

Ecodesign Regulation (EC) No 1016/2010 for dishwashers implemented a revised energy efficiency index, 

introducing the new energy efficiency classes A+++, A++, A+, A and B. It also defines specific require-

ments of future dishwasher models that come into force on specific dates:,  

¶ December 2011: all dishwashers with a capacity of > 10 ps \i_ \ rd_oc ja ɦ /0 ^h i``_ oj apgadg 
the requirements of energy eaad^d`i^t ^g\nn <) Jigt _dncr\nc`mn rdoc \ ^\k\^dot ja ɥ ,+ ps and a 
width of < 45 cm may belong to energy efficiency class B.,  

¶ ?`^`h]`m -+,.5 \gg _dncr\nc`mn rdoc \ ^\k\^dot ja ɦ ,, ps as well as dishwashers with a ca-
pacity of 10 ps \i_ \ rd_oc ja ɦ /0 ^m need to fulfil requirements of energy efficiency class A+. 
@i`mbt `aad^d`i^t g\nn < dn jigt \ggjr`_ ajm _dncr\nc`mn rdoc \ rd_oc ja ɥ /0 ^h jm \ ^\k\^dot ja 
ɥ 4 kn)  

¶ December 2016: all dishwasher models need to fulfil the requirements of energy efficiency class 
A+. 

As a resulting effect, realised energy savings per cycle and ps per year again increased: 

¶ 2011 to 2012:, - 0.020 kWh per cycle and - 0.003 kWh per ps  

¶ 2012 to 2013: - 0.020 kWh per cycle and - 0.002 kWh per ps  

¶ 2013 to 2014: - 0.017 kWh per cycle and - 0.005 kWh per ps  

 

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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Water consumptions per cycle and place setting have been reduced (Figure 2.11) by 46% from 1998 to 

2014, while energy consumption per cycle and place setting has been reduced by 34% over the same 

time period (Figure 2.10). Besides technical advances (section 4.2.4), savings in water consumption are 

realised by variations in programme courses, e.g. omitting the pre-rinse phase or re-using final rinse water 

for the pre-rinse of the following dishwashing cycle. 

According to iea-4e (2014), the correlation between water and energy consumption suggests to imple-

ment ɅYɌ[ kglgksk qr_lb_pbs for water consumption and achieve a double benefit of reduced water and 

energy use. However, YɌ[ _q k_lsd_arspcpq amsjb dmp cv_knjc glapc_qc rckncp_rspcq rm pcbsac u_qfgle 

rgkcq YɌ[ it is important that any water regulations are introduced in conjunction with energy regulations)»  

 

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  

Figure 2.12 (energy) and Figure 2.13 (water) visualizes the development of average consumption values 

for energy and water per cycle in 9 and 12 ps-models from 1998 to 2014. 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 corresponding year. Per cycle, slim line dishwashers with 

a capacity of 9 ps use less water and energy than full size 12 ps-models.  
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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  CECED, personal communication)  

 

Figure 2.13:  Development of average water consumptions per cycle for 9 and 12 ps -models on 
the European market  (data from  CECED, personal communication)  

Development of energy and water consumption per place 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 promoting the distribution of slim line dish-

washer models. But full size models show their superior efficiency when consumption values are related 

to the overall capacity. Figure 2.14 and Figure 2.15 show that per ps, dishwashers with a capacity of 12 

ps use less water and energy than 9 ps-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  CECED, personal communication ) 

 

Figure 2.15:  Development of aver age water consumptions per ps for 9 and 12 ps -models on the 
European market (data from  CECED, personal communication)  

Table 2.11 provides a breakdown of the energy and water consumption of 2014 models available on the 

market with regard to different capacities. A similar table with the data from 2013 is included in the 

annex. It shows that the energy and water consumption per place 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  CECED (2014)   

Number 
of ps 

Annual 
energy 
consumption 
(kWh/year) 

Energy 
consumption 
per cycle 
(kWh/cycle) 

Energy con-
sumption per 
standard ps 
(kWh/cycle/ps) 

Annual water 
consumption 
(L/year) 

Water con-
sumption per 
cycle (L/cycle) 

Water con-
sumption per 
standard ps 
(L/cycle/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 2 213 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 2 704 9.66 1.07 

10 245.35 0.88 0.09 2 885 10.30 1.03 

11 n.a. n.a. n.a. n.a. n.a. n.a. 

12 280.28 1.00 0.08 3 221 11.51 0.96 

13 267.90 0.96 0.07 2 733 9.76 0.75 

14 259.08 0.93 0.07 2 825 10.09 0.72 

15 272.76 0.97 0.06 3 038 10.85 0.72 

 

For the year 2014, the average values of the most popular full-size dishwasher with 13 ps are shown in 

Table 2.13. 

Table 2.13: Average values of CECED (2014)  for dishwashers with 13 ps  

 

2014 

average valid data 

Annual energy consumption in (kWh/year) 267.90 1 821 

Annual water consumption (in L) 2 733 1 821 

Noise (in dB(A)) 45.19 1 821 

Width (in cm) 61.9 1 821 

Weight (in kg) 44.0 1 703 

Energy consumption per cycle (in kWh)* 0.96 1 821 

Energy consumption per standard place setting (in kWh) 0.074 1 821 

Water consumption per cycle (in L)* 9.76 1 821 

Water consumption per place setting (in L) 0.750 1 821 

*calculated from annual consumption values by dividing annual value by 280 cycles. 

 

For dishwashers with 10 place settings the performance and consumption values are shown Table 2.14. 

The average 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 number of models available in the market 

(362 versus 1821). It is expected that manufacturers do not put equal amounts of effort in these ma-

chines to make them more efficient. 
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Table 2.14: Average values of CECED databases 2014 for dishwashers with 10 ps  

 

2014 

average valid data 

Annual energy consumption in (kWh/year) 245.35 362 

Annual water consumption (in ) 2 885 362 

Noise (in dB(A)) 47.80 362 

Width (in cm) 45.7 362 

Weight (in kg) 36.8 358 

Energy consumption per cycle (in kWh)* 0.88 362 

Energy consumption per standard place setting (in kWh) 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 by dividing annual value by 280 cycles. 

 

2.2.3.4. Development of energy efficiency classes of dishwasher models available on the 

market  

Since the Ecodesign Regulation (EC) No 1016/2010 came into force, the relative contribution of dishwash-

er models to certain energy efficiency classes changed (Figure 2.16) from 2010 to 2011. Manufacturers 

hurried ahead: Although the Regulation requires all dishwasher models to fulfil requirements of energy 

efficiency class A only from December 2016 on, already in 2011 nearly all dishwashers on the European 

market have been at least classified as energy efficiency class A (except 4 models out of 6 663, see 

Figure 2.18). As expected, the share of dishwasher models with higher energy efficiency classes (A+++, A++ 

and A+) increased from 61% in 2010 to 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 capacities of the models, the following 

spread can be observed for 2013 (Figure 2.17): Dishwashers with a capacity of 6 ps (countertop models) 

only were energy efficiency class A and A+, slim-line models with 9 to 10 ps already were 16% class A++ 

and 1% A+++; for full-size models with 12 ps or more, 41% achieved A++ and 18% A+++. Data for the 

year 2014 showed that the percentage of dishwasher that achieved A+++ was 16%, A++ was 37%, A+ 

was 41% and finally A was only 5.75.  

After 2013 a market shift has been observed as Tier 2 of the Ecodesign Regulation (EC) No 1016/2010 

\kkgd`_ di ?`^`h]`m -+,. \ggjrdib ^g\nn < jigt ajm hj_`gn rdoc kn ɥ 4 jm rd_oc 7/0 ^h any more. Data 

for the market breakdown regarding the energy efficiency classes is included in Figure 2.17. From Decem-

ber 2016, class A will be banned for all models (Tier 3).  
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Figure 2.17:  Distribution of different dishwasher capacities to certain energy efficiency classes 
on the European market ( 2014 ) (data from  CECED, personal communication)  

In 2014, 5 832 dishwasher models were offered on the European market. 

Figure 2.18 illustrates the distribution of dishwasher models in terms of their EEI. The majority of models 

have an EEI that complies with the lower limitation of the corresponding energy efficiency class. E.g., 2 

033 dishwasher models had an EEI of just below 63, which is the lower limit of energy efficiency class A+ 

#01 ɥ @@D 7 1.$. The same effect can be observed for the other energy efficiency classes.  

Since manufacturers seem to adjust the energy performance of the Eco label programme to the minimum 

requirements of a desired energy efficiency class, there seems to be further potential to decrease the 

energy consumption of automatic dishwashers.  

Data from 2013 are included in the Annex 8.1.4, although the 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  CECED, personal 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 the clean-

ing and drying performance of dishwashers. They even could be increased, as shown in Figure 2.19 (clean-

ing performance) and Figure 2.20 (drying performance).  

Since 1999, the share of dishwasher models reaching cleaning performance class A steadily increased to 

99% in 2010. According to the requirements of Ecodesign Regulation (EC) No. 1016/2010, all dishwasher 

models on the European market have to meet cleaning performance class A from December 2011. As this 

was realised already in 2011, and as the cleaning performance class is no longer declared on the new 

energy label for dishwashers, database entries end with 2010.  

Also the share of dishwasher models with a drying performance class A continually increased. In 2013, 

98.5% of the dishwasher models on the European market fulfilled the expected requirements and this 

number increased to 99.6% in 2014. Since 2007, no dishwasher models with a drying performance class 

< C were offered. In 2013 only 0.1% (which equals an amount of seven dishwasher models) still met 

drying performance class C, and only a few percent class B. Ecodesign Regulation (EC) No 1016/2010 

requires that from December 2013 on, all dishwasher models have to meet a drying performance class of 

A (the 0.4% dishwasher that did not reach the drying performance class A in 2014 were dishwashers with 

6ps). 
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Figure 2.19:  Development of the distribution of dishwasher models of a certain cleaning perfo r-
mance class (data from  CECED, personal communication) . Note that cleaning per-
formance is obligatory class A since December 2011 . 

 

Figure 2.20:  Development of the distribut ion of dishwasher models of a certain drying perfo r-
mance class. (data from  CECED, personal communication)  Note that drying perfo r-
mance is obligatory class A  for ps > 8 and class B for ps < 8 since December 2013.  

According to (Benchmarking study 2014), improvements in cleaning performances at lower consumption 

values are based on technical advances, such as ɅYɌ[ kmpc cddcargtc kcaf_lga_j _argml &gknpmtcb 



Ecodesign and Energy Label revision: Household Dishwashers 

131 

pump/motor efficiency, spraying technology and electronic controls), kmpc _lb mp `crrcp bcrcpeclrq YɌ[Ɇ, 

Since 2010, they are primarily based on changes in the programme course of the Eco. According to the 

contexts of the Sinner circle (cf. section 4.2.2), the same cleaning 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 durations, the dirt is able to soak for a longer time, the expo-

sure time of the automatic dishwashing detergent is extended and the exposure time of the mechanical 

forces of the water jets is prolonged (see chapter 2.2.4). 

Technical improvements (increased ventilation, sorptive drying methods, auto open function etc.), as well 

as reduced water temperatures in the hot rinse with a contemporary prolongation of the drying phase of a 

dishwasher programme reduced the energy demand of the drying process at improved drying perfor-

mances. For further details on the technical improvement options of household dishwashers, please refer 

to section 4.2.4.  

 

2.2.4. Market t 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. section 4.2.4), savings in resource consumption of a dishwash-

ing programme can be realised by modifications of the dishwashing programme course, e.g. cutting the 

amount of water that has to be heated up and by 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 temperature automatic dish-

washing) is the latest trend in realising energy savings of dishwashing programmes, and in particular for 

Eco programmes.  

Eco programmes are designed to use little energy and deliver high cleaning and drying performances, in 

order to maintain high energy efficiency classes and high performance classes on the energy label. Espe-

cially since the implementation of the new energy efficiency classes in 2010, manufacturers apply the low 

temperature automatic dishwashing strategy to realise energy savings needed to meet the requirements 

of the highest energy efficiency class possible. This tendency is also reported in current studies:  

ɅYɌ[ gr qcckq rf_r gl Cspmnc YɌ[ rfc npmep_kkc awajc rgkcq dmp bgqfu_qfcpq slbcp rcqr f_tc gn-

creased enormously since 1996. In Denmark, for example, it is estimated that cycle time has gone 

sn `w kmpc rf_l 0..# gl rf_r ncpgmb,Ɇ (iea-4e 2014)  

The evaluation of dishwasher test results from STIWA from 2010 to 2015 provides an insight on 

this topic as well. Figure 2.21 shows the arithmetic mean values of all dishwasher models tested 

in a certain year for (a) the average energy consumption and (b) the programme durations of pop-

ular dishwashing programmes: Eco programme, automatic programme, rapid programme.  

While the energy consumption of the Eco programmes decreased, programme durations increased. The 

range of programme duration of Eco programmes is large: in 2015, the minimum programme duration of 

the Eco programme for dishwashers of energy efficiency class A++ was 179 minutes (2 h 59 min) (Beko 

DIN 5930, Amica EGSP 14386 V), whereas the maximum duration was 252 minutes (4 h 12 min) 

(Bauknecht GSX 81454). (Stiftung Warentest 2015a)  

On the contrary, programme durations of the rapid and the automatic programme are shorter and they do 

not show an increasing trend over the observation period. 
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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 programmes de-

ndbi`_ ajm ^g`\idib òijmh\ggt njdg`_ o\]g`r\m`º) Oc` m`nk`^odq` _dncr\nc`m hj_`g dn _`^g\m`_ cdbc `i`mbt 

efficiency on the energy label, which is a purchasing incentive for consumers. In practice, many consumers 

avoid using the Eco programme because of its long running times and many consumers do not know the 

context of the Sinner circle. They believe that long programme durations end in higher energy consump-

tion values. Also, many consumers use other available dishwashing programmes of their dishwasher 

model, e.g. the automatic programme or the rapid programme (cf. section 3.1.6). Thereby, the energy 

saving potential of high energy efficient dishwasher models is not exploited to its full extend. 

Figure 2.22 gives an impression of the impact of choosing other programmes than the Eco programme. 

The compilation, conducted by Uni Bonn, shows the relative height of energy and water consumption as 

well as the duration of popular dishwashing programmes (automatic programme, normal programme and 

rapid programme) in relation to the respective data for the Eco programme as a basis (= 100%). The data 

is not representative. It is taken from instruction manuals of twelve dishwasher models of various produc-

ers that were offered on the European market since 2010 (see Table 2.15). The models were selected 

according to tests published by consumer organisations. 
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Figure 2.22:  Relative heights of consumption values and programme durations of popular dis h-
washing programmes in relation to the Eco programme as a basis  (note:  ȱÂÅÓÔ ÃÁÓÅȱ 
means the lowest (consumption) value , Ȱ×ÏÒÓÔ ÃÁÓÅȱ ÔÈÅ ÈÉÇÈÅÓÔ ɉÃÏÎÓÕÍÐÔÉÏÎɊ ÖÁl-
ue, corresponding to light or heavy soiling). Source: compi lation by Uni versity of  
Bonn. 

Table 2.15:  Dishwasher models used for calculating relative height of consumption values and 
durations compared to the Eco programme  
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The manuals of those dishwasher models were researched for the consumption values and duration of 

the automatic programme, the rapid programme and the normal programme. Corresponding values for 

the Eco programme were taken from the product data sheet. Six of twelve dishwashers have a normal 

programme (n=6), eight dishwashers have an automatic programme (n=8) and ten dishwashers have a 

rapid programme (n=10).  
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For the automatic programme two scenarios were assumed: a best case scenario, calculating with the 

lower limits of the indicated consumption value range and a worst case scenario, calculating with the 

upper limits. For each programme (and scenario), the differences of the energy consumption, the 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 consumption of rapid 

programme compared to the Eco programme) the average value was calculated out of the single values 

of the twelve dishwasher models. Those average values are depicted in Figure 2.22.  

Figure 2.22 shows that all researched programmes have shorter programme durations than the Eco 

programme. Even the automatic programme in the worst case scenario, which relates to heavily soiled 

dishware, is on average 24.1% shorter than the Eco programme, meant for cleaning normally soiled 

dishware. The only programme using less energy and water than the Eco programme is the automatic 

programme when performing in the best case scenario, which relates to slightly soiled dishware. All other 

programme options use at least 13.5% more energy (rapid programme) or 20.3% more water (normal 

programme) on average.  

ɅN_prgasj_pjw gl rfc CS rfcpcdmpc, regulators should be aware that any energy benefits associ-

ated with these longer programme cycles will not be reaped if consumers are using faster 

u_qf awajcq rf_l rfmqc sqcb gl rfc rcqr,Ɇ (iea-4e 2014)  

2.2.4.2. Trends to increasing convenience of household dishwashers  

Besides efforts to improve performance and/or reduce consumption values, manufacturers focus on 

improving the design (e.g. coloured illumination of the dishwasher inside) and the consumer convenience 

of their dishwasher models. These are sales appeals for consumers that tend to buy high efficient prod-

ucts highly equipped with design and convenience features (CLASP 2013; Stöckle 2014). 

Trends to increase convenience are for example (CLASP 2013):  

¶ The further refinement of adjustable baskets to load e.g. long stemmed wine glasses, vases or 
ladles etc.,  

¶ To improve an easy operation of the baskets and of the dishwasher itself (intuitive handling such 
as knock2open and comfort close, both by Miele) and 

¶ To increase the number of special dishwashing programmes (e.g. hygienic programmes to clean 
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 market, named ExtraSilent, Super Silence Plus, etc. Some of 

them are designed and recommended especially for nocturnal use of the dishwasher, with minimum noise 

emission levels of 37 dB (A).  

>pmm`io @^j kmjbm\hh`n k`majmh rdoc ijdn` `hdnndji ja ɦ /, _= #<$) Ndi^` -012, declaration of noise 

emission values of dishwasher models is mandatory data on the energy label. Therefore, it 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 to Bio by Deloitte (2014), the automatic dishwashing detergent market for the EU 28 is gradu-

ally growing (Figure 2.23), with an ii^m`\n` ja 3г ]t -+,. ^jhk\m`_ oj -++3) ºThe five countries with the 

largest market share in 2013 are, in decreasing order of volume, Germany, France, UK, Gr_jw _lb Qn_gl YɌ[, 

The majority of remaining [member states] only has small market shares, on an average around three 

percent or less)» (Bio by Deloitte 2014) 

In the EU 28 (except Romania, Croatia and Bulgaria), the average consumption of automatic dishwashing 

detergents per capita was 0.864 kg/year in 2006 (Bio by Deloitte 2014). With regard to the expected 

increase of dishwasher penetration in the European Union (chapter 2.2.2), an increase of detergent con-

sumption per capita is also to be expected.  

 

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)  

According to a market analysis done within the EU Ecolabel revision for dishwasher detergents, the dish-

washer detergent products on the European market can be broadly categorised into four different product 

types (JRC IPTS 2014): 

1.  Dishwasher detergents, consisting of: 

¶ Powdered detergents ̧ made up of granules which are poured into the dishwasher dispenser. 

¶ Gel/liquid detergents ̧ to be poured into the dishwasher dispenser. 

¶ Tablet detergents ̧ a compact amount of detergent in a premeasured tablet. These are most 
commonly in powdered form, but gel tablets are becoming more widely seen. 

2.  Other dishwasher additives ̧ including water hardness regulators. 

3.  Rinse aids ̧ used to improve cleaning (particularly for reducing smearing on glasses) and to aid dry-

ing. 

4.  Combined products ̧ for example dishwasher detergents combined with rinse aids or other dishwash-

er additives. Often, these products come in tablet form. 

According to JRC IPTS (2014), in the past few years, the largest dishwasher detergent manufacturers have 

primarily been focused on promoting sales of tablet detergents, the most recent innovation in the dish-

washer detergents market. The biggest incentive for consumers to switch to these tablets detergents is 



Ecodesign and Energy Label revision: Household Dishwashers 

136 

convenience; the tablets provide an easy to use single dose measure, which often contains both detergent 

and other additives such as rinse aid (i.e. a combined product). 

JRC IPTS (2014) summarises the market trends of dishwasher detergents as follows: 

¶ Detergent tablets ̧  these have an estimated market share of 83% in Europe, based 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. However, they are 
typically more expensive and do not allow the consumer to control dosing of the product. Deter-
gent tablets have seen a steady increase in sales value since 2007 and this increase is expected 
to continue. 

¶ Powder detergents ̧ this type of product has an estimated market share of 9% in Europe, based 
on sales values (ranging from 25% in Denmark to 4% in Italy). Across Europe, sales of powder 
dishwashing detergents remain flat. This means that as the detergent market grows, powdered 
detergents are losing market share. 

¶ Liquid detergents ̧ this type of product has the lowest market share in Europe, with estimated 
8%, based on sales values (ranging from 25% in Italy to 1% in Germany). Sales of liquid dish-
washer detergents have seen an increase in the past five years, although this increase has lev-
elled since 2011 and is slight compared to the increase in sales value seen in the detergent tab-
let market. 

Market data by Euromonitor International with regard to the European market of dishwasher detergents 

provided via stakeholder feedback slightly deviates from above data on market shares, namely a still 

larger market share of powder detergents (23%) and accordingly lower share of detergent 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%) 

Automatic Dishwashing Tablets 204.1 206.2 209.7 (=70.7%) 

(Automatic) Dishwashing Additives (includes all rinsing 
agents, salts, water softeners, and deodorisers used in 
dishwashing machines in addition to dishwashing deter-
gents. Also includes products that clean the inside of 
dishwashers and remove lime scale.) 

not available not available not available 

 

Dishwasher detergents, in general, have followed a trend of offering multi-functional products, often 

including rinse aidn \i_ n\gon di oc` kmj_p^o) ?p` oj oc`dm \]dgdot oj api^odji \n ¼hpgod-kpmkjn`½, detergent 

tablets and gels have the potential to cannibalise sales of dishwashing additives  ̧ these will now be 

combined in a detergent tablet/gel and so additives on their own may be considered redundant. However, 

sales of ancillary products still remain reasonably strong in Europe which suggests that consumers are 

still willing to buy these products separately, perhaps alongside cheaper dishwasher detergent. In the UK, 

for example, around 50% of shoppers who bought dishwasher detergents also bought rinse aids. 

(JRC IPTS 2014) 

According to JRC IPTS (2014), the Detergents Regulation which takes effect from 2017 for dishwasher 

detergents (cf. section 1.3.1.6) will catalyse the move to phosphate-free dishwasher detergents which use 

zeolites instead. The move to zeolite-based detergents will reduce phosphorus loading in the environment 

and, in doing so, reduce problems of eutrophication. In 2010, 40% of new automatic dishwasher detergent 

products introduced in Europe were phosphate-free compared to 2007 (13%). 
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2.3. Consumer expenditure base data  

In the EcoTopTen-Report for dishwashers of 2006 (Rüdenauer 2006), absolute and relative annual costs 

of household dishwashers are shown (see Table 2.17), assuming an average purchase price of 600 Õ, a 

life cycle of 12 years, and a washing frequency of 200 cycles per year, given that 0.196 Õ/kWh, 4 Õ*hͬ ja 

water, and 0.11 Õ k`m o\]g`o ja _`o`mb`io \m` ads`_ \i_ ,/ l of water and 1.05 kWh of energy are used 

per cycle.  

Table 2.17:  Total annual costs of household dishwashers (efficiency class A)  (Rüdenauer 2006)  

Dishwasher type 

Annual costs for 

Total annual costs Acquisition Power Water Detergent 

Absolute 

Average appliance 0+ Õ /, Õ ,, Õ -- Õ ,-0 Õ 

Free-standing .1 Õ /, Õ ,, Õ -- Õ ,,+ Õ 

Built-in 0/ Õ /, Õ ,, Õ -- Õ ,-4 Õ 

Relative 

Average appliance 40% 33% 9% 18% 100% 

Free-standing 32% 37% 10% 20% 100% 

Built-in 42% 32% 9% 17% 100% 

 

In the following sections, more recent figures are compiled and discussed. On that basis the assumptions 

for further calculations are described in Task 5. 

2.3.1. Average unit value of household di shwashers produced in EU28 

According to the Ecodesign Impact Accounting study by VHK (2014 / status 2013), the price of a house-

hold dishwasher (Figure 2.24) dn \nnph`_ oj ]` ^jino\io \o 0/, Õ #di -+,+ kmd^`n$ ajm oc` assumed BAU 

scenario, while for the ECO scenario the cost increase estimated by the introduction of the energy label 

requirements according to EU Regulation 1059/2010 and ecodesign requirement according to EU Regula-

tion 1016/2010, dn km`_d^o`_ oj ]` ,23 Õ di h\sdhph ]po dn m`_p^`_ ^jiodipjpngt \ao`m -+,0 \i_ rdgg `i_ 

pk rdoc \__dodji\g kmd^` ja 00 Õ ajm oc` _dncr\nc`m ajggjrdib oc` @CO scenario compared to the BAU 

scenario. For further details regarding the ECO and BAU scenarios, please refer to section 2.2. 
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Figure 2.24:   !ÖÅÒÁÇÅ ÐÒÉÃÅ ÉÎ Ό ɉÂÁÓÉÓ ςπρπɊ ÆÏÒ Á ÄÉÓÈ×ÁÓÈÅÒ ÉÎ ÔÈÅ %ÕÒÏÐÅÁÎ ÍÁÒËÅÔ ÆÒÏÍ ρωωπ 
to 2050 (VHK 2014 / status 2013)  

Additional to these data, Table 2.18 shows the calculated average unit values of household dishwashers 

produced in EU28 and certain Member States as reported by Eurostat (2015b) for those Member States 

where information is available. The unit values have been calculated by dividing the value data by the 

volume data of the EU production units (cf. section 2.1.1). It can be seen that household dishwashers 

produced in Germany achieve higher unit values compared to Italy, Poland and the EU28 average, which 

moreover have been increasing between 2007 and 2010. Compared to the above data, the calculated 

average unit values are significantly lower compared to the average price estimated by VHK (2014 / 

status 2013) above. However, it has to be noted that Prodcom values data relate to the manufacturer 

selling price, not to the end consumer price and 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)  

Declarant 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 

º5» h`\in _\o\ ijo ]`dib \q\dg\]g` 

 

2.3.2. Consumer prices of consumables  

According to \ h\mf`o m`n`\m^c \o h\ejm kg\t`mn½ r`]ndo`n _ji` di -+,/ ]t Bio by Deloitte (2014), all over 

Europe a variety of multifunctional dishwashing tablets is available for 0.+3 Õ oj +... Õ k`m o\]g`o) O\]g`on 

that are free from phosphate can be purchased for 0.,, Õ oj +.-- Õ k`m r\nc (in 2014 euros), tablets 

containing phosphate have similar prices between 0.+3 Õ \i_ +.-/Õ) With the estimated 280 cycles per 

year, which are the basis for determining the energy efficiency according to Regulation (EC) No. 
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1059/2010, consumers would spend between 22./ Õ \i_ 12.- Õ k`m t`\m ajm _dncr\nc`m _`o`mb`ion rc`i 

using tablets only. 

A consumer study in 2007 revealed that about half of the consumers in Germany (55%), France (64%), 

UK (50%) and USA (40%) choose environmental-friendly dishwashing detergents (Userneeds 2009). 

In 2010 extensive tests had been performed to compare monofunctional and multifunctional tablets and 

tablets with and without phosphate by STIWA (Table 2.19). In 2010, more than 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 phosphate. (Stiftung Warentest 2010a, 2010b, 2013, 2014, 2015b) 

Table 2.19:  Prices per table ts (incl. VAT) in Germany 2010 -2015  

Tab type 

Year  Pro-
ducts 
tested 

Without phosphate With phosphate 

Source  Min. Max. Min. Max. 

Mono-Tabs 2010 7 - - 0.05 0.14 Stiftung Warentest (2010b) 

2010 9 +),+ Õ +)-1 Õ - - Stiftung Warentest (2010a) 

Multi-Tabs 
(*:powder) 

2010 18 - - +)+2 Õ +)-. Õ Stiftung Warentest (2010b) 

2010 8 +),+ Õ +),- Õ +),+ Õ +)-/ Õ Stiftung Warentest (2010a) 

2013 14 +)+2 Õ - +)-1 Õ#+)+/ Õ - +),2 Õ$% Stiftung Warentest (2013) 

2014 15 +)+2 Õ - +)-, Õ Stiftung Warentest (2014) 

2015 13 +),+ Õ +)-. Õ +)+2 Õ +)-- Õ Stiftung Warentest (2015b) 

 

2.3.3. Further costs 

The Methodology M`kjmo ºH@@mK -+,,» npbb`non oj pn` @P \q`m\b` q\gp`n ajm \gg km`k\m\ojmt nop_d`n, 

partly adjusted with an overall escalation rate (e.g. for energy prices) which results in the monetary out-

comes of all studies being comparable (COWI and VHK 2011b). The EU-27 average data provided in this 

study are the following for electricity, gas, 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) Long-term growth 
per year 

Electricity +),3 Õ*fRc 5% 

Gas (net calorific value NCV) ,/)0/ Õ*BE 3-5% 

Water .)2+ Õ*hͬ 2.5% 

Interest 7.7% - 

Inflation rate 2.1% - 

Discount rate (EU default) 4.0% - 

Energy escalation rate, i.e. real (inflation-corrected) 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 the real inflation-
corrected energy prices growth rates do not deviate more than 1%-point from the given 4%. If that happens, the 
differentiated LCC calculation with actual prices should be followed. 
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In COWI and VHK (2011b), the electricity prices for households in EU-27 are indicated as a sum of produc-

tion and distribution costs, indirect taxes and value added taxes. The total price per kWh lies between 0.09 

Õ*fRc di =pgb\md\ \i_ +)-3 Õ*kWh in Denmark, whdg` oc` \q`m\b` ja \gg -2 @P ^jpiomd`n dn +),3 Õ*fRc) O\s 

rates are fluctuating and contribute a high percentage of the total electricity price in several countries, e.g. 

Denmark and the Netherlands.  

 

Figure 2.25:  EU-27 Electricity prices households Jan. 2011 (recent annual growth rates in brac k-
ets, in %/a) (COWI and VHK 2011b) 

Consumer information material published by VZ RLP & Öko-Institut (2012) provide a comparison of total 

costs for energy and water, for dishwashers with different energy efficiency classes (see Table 2.21).  

Table 2.21:  Comparison of costs for dishwashers of different efficiency classes (Database: VZ 
RLP & Öko-Institut  (2012) ) 

 
Efficiency class 

A+++ A + old appliance* 

Power consumption 237 kWh 292 kWh 384 kWh 

Power cost** 57 Õ 2+ Õ 4- Õ 

Water consumption 2 800 l 3 360 l 4 200 l 

Water cost*** ,, Õ ,. Õ ,1 Õ 

Total costs 13 Õ 3. Õ ,+3 Õ 

Assumptions: 12 - ,/ kn' -3+ ^t^g`n*t`\m6 % ,- t`\mn jg_' %% +)-/ Õ* fRc' %%% .)4 Õ* hͬ 
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3. Task 3: Users  

For the purpose of this task a study about the consumer behaviour was carried out. This study explores 

how consumers perceive and work with their appliances today, and what they would like to change with a 

special focus on energy and resource saving. The study was conducted through an on-line 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 1st TWG meeting and are reported in section 3.2  

The information reported in section 3.1 is the outcome of a desk review including literature in peer-review 

publications, consumer's magazines and governmental and non-governmental organizations.  

In section 3.4, the end-of-life behaviour is discussed. 

 

3.1. Consumer behaviour regarding household dishwashers · status  be-

fore 2015  

3.1.1. Purchase behaviour  

TNS Opinion & Social (2014) shows that European consumers are aware of the impact of their daily 

household consumption on the environment. Therefore, reducing home consumption for lighting, heating 

and household appliances was ranked number 2 of top-three priorities in order to help protect the envi-

ronment in daily life. Connected to the topic of dishwashing, reducing water consumption at home was 

ranked number 8 (Figure 3.1). 
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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 expressed in ^jinph`mn½ purchase criteria for white goods. Energy efficiency is the 

most important criterion in purchase decision making, including the sub-aspect that possible higher in-

vestment costs have to pay off after few years of usage. The size of the appliance (i.e. capacity of dish-

washers) is the second most important purchase criterion, followed by design, convenience functions, 

connectivity and the fitting into a build-in kitchen concept. (Stöckle 2013) 

Purchase criteria for white goods have also been researched in an online survey (Richter 2010a), investi-

gating dishwashing habits in Germany, Sweden, Italy and UK with 1 206 respondents (Table 3.1). On 

average, resource efficiency related to energy and water is the top criterion for decision making (82.9%). 

Performance quality is ranked number 2 (72.5%), followed by noise emission (48.2%) and a low purchase 

price (37.1%). Consumers also trust the energy label when buying household appliances: for 36.2% of 

respondents the information given on the energy label influences their purchase behaviour (rank 5). Short 

programme durations are ranked number 7 (20.9%), whereas the capacity (rank 10, 11.5%) and the 

appliance design (rank 11, 5.1%) 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 
buying a new household appliance?  
Maximum of four answers allowed, shares in % 

Germany 

(n=331) 

UK 

(n=311) 

Sweden 

(n=256) 

Italy 

(n=308) 

Total 

(n=1 206) 

Low water and/or energy consumption 95 76 77 81 82.9 

Very good 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 the energy label 44 37 36 28 36.2 

Good dishes/textile protection 39 13 20 24 24.3 

Short programme 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 

 

Dünnhoff & Palm (2014) confirm that the most important criterion for the consumers when choosing 

electrical or electronic appliances is the electricity consumption and energy efficiency (49%). Additionally, 

they show that, the durability of the products (43%) and the price-performance ratio (36%) are important 

criteria for consumers as well. (Figure 3.2). 

 

 

Figure 3.2:  Selection criteria for the purchase of electrical and electronic appliances (Dünnhoff 
& Palm 2014)  



Ecodesign and Energy Label revision: Household Dishwashers 

144 

3.1.2. Consumer attitudes and perceptions regarding the  lifetimes of electrical 

products  

In a study commissioned by the British organisation WRAP, ̂ pmm`io =mdodnc ^jinph`mn½ qd`rn, attitudes and 

perceptions of the lifetimes of electrical products were explored based on a desk review, focus groups and 

a nationally representative survey in England and Wales. Inter alia, the study analysed washing machines, 

fridges and vacuum cleaners being heavily and prolonged used #ºrjmfcjmn` kmj_p^on»$. (WRAP 2013a) 

It is assumed that dishwashers, \gnj ºrjmfcjmn` kmj_p^on», follow the same trends as identified by the 

study for washing machines:  

¶ >jinph`mn½ fijrg`_b` \]jpo kmj_p^o gda`odh`n: According to the results of the study, consumers 
do not feel knowledgeable about how long washing machines last, and are not aware of infor-
mation available on how long these products last. They use \ ^jh]di\odji ja ¼b`i`m\g 
fijrg`_b`½, sources of knowledge available during the purchase process, and proxies to make 
assessments about the lifetimes of comparative products. Younger respondents are less likely to 
have personal experience of how long these products last, and some consumers also have 
doubts about whether the lifetime of products can be accurately measured. The main sources of 
information consumers think they can access during the purchase process to compare the likely 
lifetimes of different products are online reviews by other consumers. However, consumers pri-
marily rely on brand, and to a lesser extent price, as proxies for the lifetime, with the expectation 
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 primarily attracted to long guarantees / war-
ranties by the reassurance that products would be quickly repaired or (ideally) replaced if they 
broke down. (WRAP 2013a) 

¶ Importance of product lifetimes for consumers: The WRAP study revealed that product lifetimes 
are not a front-of-mind consideration for most consumers when buying products, but are still 
held to be important. Often product lifetimes are not expressed directly but are inferred through 
other, more salient terms such as quality, reliability and durability. When prompted, consumers 
say they do consider product lifetimes of washing machines important, and this is consistent for 
different socio-demographic groups. The importance of lifetime for workhorse products (inter 
alia washing machines) is underpinned by a desire to avoid the expense and inconvenience of re-
pair or replacement if they break down. Older consumers and lower income groups, as well as 
consumers with a less consumption-driven mind-set, appear to place particular importance on 
product lifetimes. (WRAP 2013a) 

¶ >jinph`mn½ `sk`^o\odjin ji kmj_p^o gda`odh`n: On average, consumers expect washing machines 
six years to last. Older consumers and consumers living alone or without children, expected 
products to last longer than other consumers, which may reflect the lesser frequency and inten-
sity with which they use these products in comparison to consumers in larger households and 
with children. Consumers were unlikely to envisage replacing workhorse products, inter alia 
washing machines, before the end of their functional life and wanted them to last as long as 
possible. Equally, the majority said they were satisfied with how long these products currently 
last, with satisfaction being lower for washing machines. 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 satisfied, suggesting previous experiences have shaped both 
expectations and satisfaction. (WRAP 2013a) 

¶ >jinph`mn½ kpgg ajm gjib`m kmj_p^o gda`odh`n: According to findings of the WRAP study, the key 
barriers to the uptake of products with longer lifetimes are that it is not generally a front-of-
mind issue for consumers, the current lack of information and advertising on product lifetimes, 
\i_ ^jinph`mn½ _dnompno ja h\ipa\^opm`mn) The key opportunities for increasing the pull for long-
er lifetimes are the underlying importance of lifetime to consumers, their appetite for more in-
formation about product lifetimes, \i_ oc` h\gg`\]dgdot ja ^jinph`mn½ kmdjmdod`n _pmdib oc` kpr-
chase process. Clearly communicated product lifetimes identified by participants were Kia cars 7 
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year guarantee and Ikea in-store product testing demonstrations. Interest in products with longer 
lifetimes is not a minority issue, confined to a small subset of consumers. Around half of all con-
sumers would be willing to pay extra for products that are advertised to last longer, and on av-
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 are advertised 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 warranties  ̧both as a means of reassuring con-
sumers about the validity 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 products, and the provision of trusted information on product lifetimes through 
mainstream channels. (WRAP 2013a) 

3.1.3. Frequency of automatic dishwashing  

Due to different data bases, studies reporting on the average dishwashing frequency in a European 

household show wide ranges. The last EuP survey identified average dishwashing frequencies of 4.1 

cycles per week, which adds up to 214 cycles per year (ISIS 2007a). According to an in-home consumer 

study in Italian, Swedish, German and British households by Richter, the average number of dishwashing 

cycles is 3.4 cycles per week = 177 cycles per year (Richter 2010b).  

In a representative online survey in 4 000 German households by Bichler et al. ºV¶X the average 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 single-person households and this increase with the number of 

people per household up to 383.7 cycles per year in households comprising five or more people.» (Bichler 

et al. 2015)  

The calculation of the annual energy and water consumption according to Ecodesign Regulation (EC) No 

1016/2010 is based on the assumption of 280 dishwashing cycles per year (= 5.4 cycles per week), as 

recommended by ANEC (2009). This seems to be overestimated in terms of average European household, 

but it relates to an important consumer group of frequent users, with a corresponding share on the re-

source consumption caused by automatic dishwashing. According to Bichler et al. (2015), 22.8% of Ger-

man households use their dishwasher Ô 7 times per week, which adds up to at least 364 cycles per year. 

According to Richter (2010b), a frequency of 280 cycles per year relates to a 4 to 5 person household. 

According to stakeholder feedback to the questionnaire (JRC IPTS 2015b), market research across Europe 

done by a panel of about 500 consumers in 23 countries in October 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 the information 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/week Cycles/year Remarks 

ISIS (2007a) 4.1 214 
Previous preparatory study for ecodesign 
requirements 

Richter (2010b) 3.4 177 Study in Italy, Sweden, Germany and UK 

Bichler et al. (2015) 
4.1 107.7 In 1-person households in Germany 

 383.7 In households >5 persons in Germany 

Ecodesign Regulation  
(EC) No 1016/2010 

 280  

Richter (2010b)   280 In 4-5-persons households 

JRC IPTS (2015b) 4.3  Variations between 4.1 cycles/week in 
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Reference Cycles/week Cycles/year Remarks 

Scandinavia and 4.4 in Eastern Europe  

 

3.1.4. Capacity use and composition of dishwasher load  

A stakeholder indicated via the questionnaire (JRC IPTS 2015b) that market research across Europe done 

by a panel of about 500 consumers in 23 countries in October 2014 resulted in an average of 94% load 

when asking consumers for the percentage of their washes they considered the dishwasher to be full. The 

results range from 91% (UK, Eastern Europe) to 95% (Western Europe, Scandinavia) 

Using photos of around 1200 dishwasher loads from 106 households in Germany, Sweden, Italy and UK, 

(Richter 2010b) assessed 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 capacity (Figure 3.3).  

 

Figure 3.3:  Capacity use in dishwashers based on assessment of used space (Richter 2010b)   

This finding does not match the self-assessment of these test persons in terms of their loading efficiency. 

90% of the respondents claimed to load the dishwasher to its full capacity or even overload the dish-

washer. Less than 10%, especially single- and 2-person households, admitted that they run their dish-

washer even with few numbers of dishes inside (Figure 3.4).  
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Figure 3.4:  2ÅÓÐÏÎÄÅÎÔÓȭ ÅÖÁÌÕÁÔÉÏÎ ÏÎ ÄÅÇÒÅÅ ÏÆ ÄÉÓÈ×ÁÓÈÅÒ ÃÁÐÁÃÉÔÙ use (Richter 2010b)   

By increasing the load efficiency in consumer households, 8% of dishwashing cycles could be saved if 

they would get loaded to full extent (Richter 2010b).  

Asked about the inclusion of partly-load cycles into the calculation of the Energy Efficiency Index, one 

stakeholder informed that  

ɅGl amlrp_qr rm u_qfgle k_afglc ufcpc _ jmucp amount of load requires less water because less wa-

ter is bounded by the textiles, a similar reduction is not possible for dishwasher. Each cleaning step 

pcosgpcq _ acpr_gl _kmslr md u_rcp ufgaf bcnclbq ml rfc bgqfu_qfcpɃq glrcpgmp bcqgel _lb rfc u_rcp 

level required by the pump. Due to the attempt to reduce water and therefore the energy needed to 

heat up the water, the water level per cycle is already quite low. The amount of water which de-

pends on the load (attached droplets on the load) is relatively low in comparison to the water need-

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 consumption is au-

tomatically reduced when less load is 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 re-

quired to heat the thermal mass of the load, while the rest is needed to heat the dishwasher and 

water it is always advisable for the consumer to fully load the dishwasher to be most energy effi-

cient. Instead of including partly loaded cycles in the Regulation the consumer should be informed to 

dsjjw sqc rfc bgqfu_qfcpqɃ a_n_agrw,Ɇ (JRC IPTS 2015b) 

The photo assessment 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 (cups, saucers, dessert plates, dinner plates, soup plates, serving bowls, an oval platter), 

glass (drinking glasses) and stainless steel (forks, knifes, dessert spoons, soup spoons, tea spoons, serving 

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 higher (Table 

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 4.57 2.88 

Soup plates 1.66 2.16 3.48 2.57 2.54 3.15 1.31 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 1.44 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 size (60 cm)dishwashers only 

 

Consumers load large items like pots, pans or bowls into their dishwasher. Especially in Italy the number 

of cooking utensils per dishwasher load is relatively high. (Richter 2010b)  

A German in-home study by Bichler (2014) found that 53.7% of German households load at least one 

cooking utensil (pot, pan, casserole etc.) into their dishwasher per cycle.  

Consumers also load plastic items into their dishwasher. Between a minimum of 7% (UK) and a maximum 

of 16% (Germany) of all loaded items were made out of plastic (Richter 2010b). The share of plastic 

items in German dishwashers is very close to the share of 20% that was found in an earlier study (Zott & 

Hubbuch 2008). Only 1% 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 of a dish-

washing programme. The shape has an impact on the amount of water residues, e.g. in cup cavities, while 

different materials with different heat capacities influence heat absorption, which is important to acceler-

ate the drying .  

Besides the load, the soiling of EN 50242/EN 60436:2008 does not represent average real-life conditions. 

Compared to the average soiling load in German households, the test standard overestimates the total 

amount of soiling and does not reflect their observed composition (Hubbuch & Goodall 1999). Currently, 

IEC 60436 as a basis of EN 50242/EN 60436:2008 is being revised. The test load and soiling are modi-

fied and adjusted to observed conditions in consumer households (Brückner et al. 2012), inter alia by an 

increased diversity of materials and forms (e.g. including pots, coffee mugs and plastic items), cf. section 

1.2.5.1. 

3.1.5. Pre-treatment of dirty dishes  

The energy and water consumption for pre-rinsing dirty dishes that are afterwards cleaned in a dishwash-

er could be added into the calculation of resource consumptions of a dishwashing cycle (Stamminger & 
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Streichhard 2009). Although dishwasher manufacturers and stakeholders advise that pre-rinsing is not 

necessary, and recommend scraping or wiping remaining residues off the dishes (Forum Waschen 2015b), 

many consumers still pre-rinse their dirty dishes before loading them into the dishwasher. According to 

the last EuP study, on average > 30% of respondents usually pre-rinse each item (ISIS 2007a).  

Richter (2010a) also revealed that on average 30% of respondents in Germany, Sweden, Italy and UK pre-

rinse each item. The cross-^jpiomt ^jhk\mdnji ncjrn _daa`m`i^`n di k`jkg`½n km`-rinsing habits (Figure 

3.5):  

ɅYɌ[ gl Ecpk_lw &27#' _lb rfc SI &3.%), the most common practice is to scrape or wipe food 

leftovers off the dishes, whereas in Sweden and Italy, respondents stated that they give the 

dirty dishes a quick rinse before they are loaded into the dishwasher (51% respectively 43%). 

Only 14% of all households (24% in Germany) do not pre-treat dishes at all. Seven to 10% of 

the participants only pre-rinse or soak heavily soiled items, such as pots and pans, or casse-

pmjc bgqfcq,Ɇ (Richter 2010a)  

 

Figure 3.5:  Pre-treatment habits of European consumers (Richter 2010a)  

Although both online surveys revealed that high shares of consumers still pre-rinse their dirty dishes, the 

analysis of observation data in the in-home study of Richter (2010b) (Figure 3.6) shows that  

ɅYɌ[ rfc k_hmpgrw md bgqfcq ecr jm_bcb ugrfmsr `cgle npc-treated at all. In Germany (90%), the 

UK (82%) and Sweden (70%) the proportion of non-treated items is way higher than in Italy, 

where a little less than half of the items did not get pre-rpc_rcb YɌ[, ?jkmqr f_jd md rfc grckq 

cleaned in the Italian dishwashers was pre-rinsed with water, whereas the most common 

practice is to pre-treat the dishes with water and detergent (42%). Also in Sweden (25%) the 

proportion of dishes, which got pre-rinsed is still considerably higher than in Germany (4%) or 

the UK (8%). The proportion of items being soaked in water is relatively small in all the coun-

tries, `sr ugrf _ qf_pc md 3# rfc fgefcqr gl rfc pcqc_pafcb Gr_jg_l fmsqcfmjbq,Ɇ (Richter 

2010b)  
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Figure 3.6:  Share of pre-treatment types in total number of dishes cleaned (Richter 2010b)   

ɅYɌ[ The most intensive pre-treatment is for heavily soiled items; 15 to 22% of pots, pans or 

casserole dishes got pre-rinsed or soaked, whereas pans and casserole dishes were more fre-

quently soaked with detergent than pots. In comparison, in Italian and Swedish households 30 

to 60% of the cookware got pre-pglqcb mp qm_icb,Ɇ (Richter 2010b) 

Even though the correlation analysis between pre-treatment habits and the satisfaction with the dish-

washers cleaning performance did not show significant differences in terms of either dissatisfaction or 

satisfaction, consumers do not benefit from pre-rinsing by an increased satisfaction in cleaning perfor-

mance. (Richter 2010b) 

3.1.6. Programme choice 

3.1.6.1. In-home study by Richter (2010b)  

The in-home observation of Richter (2010b) revealed that 79% of households have chosen only one 

programme to clean their dishes throughout the duration of the study. 17% of the observed households 

used on maximum two different types of programmes. In total, five out of 149 households used more 

than two different programmes (Table 3.4). 

Table 3.4:  5ÓÅ ÏÆ ÄÉÓÈ×ÁÓÈÅÒÓȭ ÐÒÏÇÒÁÍÍÅ ÖÁÒÉÅÔÙ ×ÉÔÈÉÎ ÈÏÍÅ ÏÂÓÅÒÖÁÔÉÏÎ (Richter 2010b)   

Number of households Germany 
(n=39) 

Italy 
(n=37) 

Sweden 
(n=38) 

UK (n=35) 

¶rdoc ij ^c\ib` di kmjbm\hh` choice during period of 
home observation 

30 30 29 29 

¶ rcj pn`_ - otk`n ja kmjbm\hh`n 8 6 7 5 

¶ rcj pn`_ . otk`n ja kmjbm\hh`n 1 1 1 1 

¶ rcj pn`_ / otk`n ja kmjbm\hh`n 0 0 1 0 

Ʌ?qicb dmp rfc pc_qmlq rm bm qm, the majority of participants (104) mentioned to have made 

the best experience with that particular programme concerning the cleaning and drying per-
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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 programme because others would take too much 

rgkc,Ɇ (Richter 2010b)  

Table 3.5 shows the relative share of programme types used by respondents of the online surveys by 

Richter (2010a) and Bichler et al. (2015). Most frequently consumers choose a normal programme (33.9% 

and 29.1%). The Eco programme is ranked number 2, followed by the automatic programme (3) and the 

intensive programme (4). Note that only from 2012 the Ecodesign Regulation (EC) No 1016/2010 requires 

the Eco programme to 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 
(50-55°C) 

Normal 
(60-65°C) 

Rinse/Rinse 
and hold 

German Online 
Survey (n=3836) 
(Bichler et al. 2015) 

14.5 18.7 14.3 6.4 12.2 17.0 16.9  

European Online 
survey (n=1209) 
(Richter 2010a)  

12.4 17.0 14.8 7.8 11.3 29.1 7.7 

 

Regarding water temperatures of dishwashing programmes, the in-home study of Richter (2010b) re-

vealed an average water temperature of 59.0 °C (Table 3.6). This complies with the average water tem-

perature of 59.3 °C that was identified in the last EuP study, conducted in 2006 (ISIS 2007a). 

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 Warentest (Stiftung Warentest 2015a) points out that 

the Eco and the automatic programme are the most used programmes: 43%, of the participants of an 

online survey in January and February 2015 indicate that they 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. Reasons for consumers to not chose  the Eco programme  

Even though energy efficiency, low water consumption and information on the energy label are important 

purchase criteria (Figure 3.1 and Table 3.1), the share of consumers using the Eco programme could be 

increased.  

ɅYɌ[ dmp t_pgmsq pc_qmlq amlqskcpq k_w lmr afmmqc rfcqc cam npmep_kkcq YɌ[,Ɇ (iea-4e 

2014)  

Within the in-home study of Bichler et al. (2015) consumers were forced to use the Eco programme for a 

period of 10 dishwashing cycles. Afterwards, they were asked if they will further use the Eco programme 

as their main dishwashing programme. Consumers that were not willing to further use the Eco pro-

gramme were asked about the reasons to do so. Over 60% of the respondents claimed that the Eco 

programme takes too much time.  

This criterion for not using the Eco programme is supported by findings of the online survey of Bichler et 

al. (2013) and are shown in Figure 3.7: 89.1% ja m`nkji_`ion _j ijo \^^`ko kmjbm\hh` _pm\odjin ɦ . 

hours, which relates to the programme duration of actual eco programmes (section 2.2.4). 4.8% do not 

care about the runtime of their dishwashing programme. For 4.2% of consumers, the acceptance of the 

programme running time depends on their actual time schedule. Only 2% of consumers accept pro-

gramme running times Ô 3 hours. (Bichler et al. 2013) 

 

Figure 3.7:  Accepted maximum programme durations (Bichler et al. 2013)   

Before being forced to use the Eco programme in the in-home study of Bichler (2014), consumers were 

informed about the background of eco programmes by an information flyer. The flyer contained short 

information about the coherences of Sinner factors (cf. section 4.2.2) and why eco programmes have long 

programme durations and still are the most efficient programme to choose. This led to an increase in 

acceptance of eco programmes: three months after the study was finished, the share of households that 

predominantly used the Eco programme of their dishwasher was almost doubled. (Bichler 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 extrapolated without further indications. Data regarding the 
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use of automatic dishwashing detergent products are collected through the consumer behaviour survey 

(see 3.2).  

3.1.7.1. Detergent types  

According to JRC IPTS (2014), functionality is one of the biggest drivers for consumer purchases of dish-

r\nc`m _`o`mb`ion6 ^jinph`mn di^m`\ndibgt _`h\i_ \ ¼ncpdcar pcqsjr ctcpw rgkcɃ from the use of dish-

washers, especially in Western Europe. This means that, although consumers are still price-sensitive and 

driven by price promotions, they are often willing to spend more money on products with a higher efficacy. 

This links to the increased use of detergent tablets, rcd^c \m` jao`i ¼hpgod-kpmkjn`½ \i_ di^gp_` rinse aid 

and other additives to ensure better cleaning results, especially for glassware. 

Statistical _\o\ ja ^jinph`mn½ real dosage behaviour of automatic dishwashing detergents is very rare. 

Two German studies carried out by Bichler (2014) and Schneider & Stamminger (2011), give an impres-

sion of how consumers use automatic dishwashing detergents and other products meant for use in auto-

matic dishwashers (e.g. regenerating salt, rinse aid). 

Within the in-home study of Bichler (2014), 59.0% of 200 participating German households used multi-

functional tablet products (2-in-1 to All-in-1), 24.1% used standard tablet (including solely automatic 

dishwashing detergent) and 16.9% of the household used a detergent powder (Figure 3.8).Data were 

gathered through individual in-home visits and by dishwashing diaries. Each of the 200 households partic-

ipating in the study reported the data from 10 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 powder and stand-

ard tablets, \i_ m`^jhh`i_`_ ajm pn`mn ja hpgodapi^odji\g o\]g`o gdqdib di \m`\n rdoc r\o`m c\m_i`nn ɦ 

3.75 mmol CaCO3/l (=21°dH). However, when asked about the use of rinse aid and regenerating salt, 

59.3% of respondents claimed to use rinse aid and 57.6% claimed to use regenerating salt. Since 41% of 

observed household used standard tablets and detergent powder, \i_ \m`\n rdoc r\o`m c\m_i`nn ɦ .)20 

mmol CaCO3/l are very rare in Germany, those shares necessarily include consumers using rinse aid and 

regenerating salt in addition to a multifunctional tablet product (Figure 3.9). 
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Figure 3.9:  Use of rinse aid and regenerating salt  (Bichler 2014)  

The second German study about consumer behaviour in terms of automatic dishwasher products evaluat-

ed 2 567 responses to a questionnaire that have been provided within the nation-wide campaign-day 

ºNpno\di\]g` r\ncdib» di -+,+, initiated by the Forum Waschen (http://forum-waschen.de/). (Schneider & 

Stamminger 2011) 

26.4% of respondents use detergent powders, ,3).г pn` no\i_\m_ o\]g`on #ºHjij-o\]g`on»$, 57.5% use 

multifunctional tablets. For multiple answers were allowed, the sum of shares add up to 102.2, which 

means that some consumers use more than just one type of automatic dishwashing detergent. (Schneider 

& Stamminger 2011) 

http://forum-waschen.de/


Ecodesign and Energy Label revision: Household Dishwashers 

155 

 

Figure 3.10:  Usage of automatic dishwashing products in German households (Schneider & 
Stamminger 2011)   

Users of multifunctional tablet products were asked about their usage of additional dishwashing products 

(Figure 3.11). Answers were compared to those of a former questionnaire from the campaign-day in 

2006. 

Figure 3.11 shows that in 2010, 38.6% of multifunctional tablet-users (2-in-1, 3-in-1 up to all-in-1) 

additionally used a rinse aid product. The share of 2-in-1-tablet users is 22.4% following Figure 3.10. 

Users of 2-in-1-tablets (combining detergent powder and regenerating salt) are recommended to use a 

rinse aid product. 16.2% (38.6% (multifunctional) - 22.4% (2-in-1)) of the multifunctional tablet users use 

an additional rinse aid product, even if their tablet includes rinse aid function. 27.7% of multifunctional 

tablet-users additionally use regenerating salt, although their tablet 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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Figure 3.11:  Users of multifunctional tablets: usage of additional automatic dishwashing pro d-
ucts (Schneider & Stamminger 2011)  

With regard to the expected regulatory restriction on phosphorous that would technically mean a ban of 

phosphates from consumer dishwasher detergents (cf. section 1.3.1.6), a study by Bio by Deloitte (2014) 

revealed that consumer attitudes toward phosphate-containing detergents (both consumer automatic 

dishwasher detergents (CADD) and consumer laundry detergents) in EU have been influenced by adver-

tised environmental friendliness of phosphates-free brands. Environmentally superior detergents remain 

the top choice of approximately half of customers in Germany (55%), France (64%), UK (50%) and the 

USA (40%), according to a 2009 consumer survey by User needs cited by Bio by Deloitte (2014). The only 

hindrance for the interviewed consumers in buying green products would be performance with 47% of 

French respondents saying they would buy 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 

(JRC IPTS 2015c), a sample study of the market leaders for consumer dishwasher detergents was done. 

The analysis found that multi-function tablets weigh around 19 g and single-function tablets do not weigh 

over 17g. According to the on-going revision of these EU Ecolabel criteria and its latest proposal for dos-

age requirements, the reference dosage shall not exceed the amounts proposed in Table 3.7 (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 fixed). However, as commented this scheme 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: JRC IPTS (2015c)  

Product type Dosage 

Single-function dishwasher detergent 18 g/wash 

Multi-function dishwasher detergent 20 g/wash 

 

In the report regarding EU Ecolabel criteria, also dosage requirements of other ecolabels and voluntary 

schemes were analysed which are presented in the Table 3.8. Note that the dosage levels for the EU 
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Ecolabel are calculated based on medium water hardness whereas for other ecolabels it 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 ls and voluntary 
schemes; source: JRC IPTS (2015c)  

Scheme Requirement 

AISE Charter for 
sustainable 
cleaning 

¶ For automatic dishwashing (ADW) powders and unit doses (e.g. tabs, gel sachets, liquid 
sachets) with rinse function: Dosage g/job (1 dish wash cycle, normal soil, excluding free 
r\o`m amjh gdlpd_ * b`g pido _jn`n$5 ɥ -0 b 

¶ For ADW powders and unit doses (e.g. tabs, gel sachets, liquid sachets) without rinse 
function: Dosage g/job (1 dish wash cycle, normal soil, excluding free water from liquid / 
gel unit dos̀ n$5 ɥ -+ b 

Nordic Swan The maximum dosage limits are: 

¶ Single function products: 18 g/wash 

¶ Multifunctional products 20 g/wash 

Rinsing agent is exempted from this requirement. 

Env. Choice NZ No dosage limits specified 

Current EU 
Ecolabel 

Total chemicals (TC) are the recommended dosage in g/wash minus the water content: The 
amount of total chemicals shall not exceed the following amounts: 

a) For single-functional dishwasher detergents: TCmax = 20.0 g/wash 

b) For multi-functional dishwasher detergents: TCmax = 22.0 g/wash 

Good Env. 
Choice 

Products must give good results at a dosage not exceeding 18 g for soft water (0-6°dH) in a 
12-setting dishwasher. 

 

Using a detergent powder, manufacturers and professional associations recommend a dosage of 20 g for 

a normally soiled dishwasher load and 30 g for a heavily soiled dishwasher load (Forum Waschen 2015a). 

Consumers tend to overdose (Figure 3.12): 51.9% of the observed households used more detergent pow-

der than recommended (30.0 to 40.0 g), 13% `q`i c`\qdgt jq`m_jn`_ oc` m`^jhh`i_\odjin #ɦ /+)+ b$) 

31.9% of households dosed according to the recommendations from Forum Waschen (2015a), 3.2% used 

less detergent powder than recommended for a normally soiled dishwasher load. (Bichler 2014)  

 

Figure 3.12: Dosing behaviour of detergent powder in German  households (Bichler 2014)  
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3.1.8. Best practices in automatic dishwasher 

Forum Waschen provides information on sustainable behaviour in daily housework. Their ]mj^cpm` ºNps-

o\di\]g` _dncr\ncdib» (Forum Waschen 2014) contains general information on manual and automatic 

dishwashing, di^gp_dib ºNds bjg_`i mpg`n di \pojh\od^ _dncr\ncdib») Oc` nds bjg_`i mpg`n di \pojh\od^ 

dishwashing advice consumers to 

¶ Dispose food scraps into the waste bin 

¶ NOT do manual pre-rinsing 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 

¶ Un` _`o`mb`ion \^^jm_dib oj h\ipa\^opm`m½n \_qd^` 

¶ Choose the Eco programme for cleaning normally soiled dishwasher loads 

According to stakeholder feedback from the questionnaire (JRC IPTS 2015b), efforts of consumers to 

avoid under-filling the machine, using the water-saving programme and doing dishes at low temperatures 

increased over the past years, cf. Figure 3.13. 

 

Figure 3.13:  Efforts made to clean more sustainable; provided in  JRC IPTS (2015b)   

On an international basis, the programme committee Household Technology & Sustainability (PC HT&S) of 

the International Federation for Home Economics (IFHE) identifies "best practices" for doing household 

jobs. Among its dissemination activities, in July 2014 a poster dealt with best practices in automatic 

dishwashing (Figure 3.14). It advices the reader in terms of pre-om`\odib ja _dnc`n #ºBmlɃr pre-wash dirty 

dishes!»$, gives 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 level, dose detergent 
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\^^jm_dib oj h\ipa\^opm`m½n \dvice), what to do when the dishes are clean (e.g. switch off the dishwasher) 

or what to consider when buying a new dishwasher (e.g. looking for efficient appliances). (IFHE n.d.) 

 

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 semi-representative (as only a part of all consumers is surveyed according to the described rules) EU 

online survey was conducted by the University of Bonn in ApriļMay 2015. The aim of the survey was to 

assess the dishwashing behaviour of more than 5 000 households in 11 European countries (Czech Re-

public, Finland, France, Germany, Hungary, Italy, Poland, Romania, Spain, Sweden and the United Kingdom) 

\i_ j]o\di diajmh\odji \]jpo oc` rdnc`n \i_ g`q`g ja ^jinph`mn½ \r\m`i`nn m`b\m_dib oc` energy label. 

These results support standardisation activities and the revision of ecodesign and energy label require-

ments for household dishwashers.  

A professional market research company Toluna, located in Frankfurt (am Main), Germany, was responsi-

ble for translating the questionnaires into different languages, recruiting participants from the panel of 

registered consumers and fulfilling the quotas for each country. 

Households were selected following predefined criteria: 

¶ Selected age groups: 

- 20 3̧9 years 

- 40 5̧9 years 

- 60 7̧4 years 

¶ Household size: 1, 2, 3, 4 and > 4 people 

¶ Involvement in dishwashing: substantial 

¶ Distribution of gender: more than 50% female. 

- DW equipped with heat pump. These labelling requirements should be covered by the amend-

ed F-Gas Regulation 517/2014.  

Furthermore, Eurostat data were used to calculate the distribution of the population in the particular age 

classes and household sizes in each country. This was then, truly reflected in the selection of the partici-

pants for each country panel.  

The participants were asked about their automatic and manual dishwashing behaviour, their opinion 

regarding energy saving issues and their awareness of information reported on the energy label of dish-

washers and user manuals. Demographic data were also recorded. Identification and exclusion of outliers 

has been done as described in Annex 8.1.3. 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 each country compared to the sum of all countries 

investigated was implemented for calculating EU average results.  

Table 3.9 illustrates the contribution of the European countries in the survey. The EU averages represent 

82% of all households in EU-28. 
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Table 3.9  Contribution of European countries in the survey  

Country Panel Valid data* Households** Contribution to total 
results (in %) 

Czech Republic 300 292 4 502 431 3% 

Finland 300 290 2 579 781 1% 

France 600 582 27 106 517 16% 

Germany 600 585 40 656 000 23% 

Hungary 300 285 4 105 708 2% 

Italy 600 581 2 500 700 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 4 725 279 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 EU-28   213 656 847  

* The selection criteria were modified after the first stakeholders meeting held in Seville on 23 June. Therefore, 
small differences in the data are explained. 

** Source: UNECE Statistical Database, compiled from national official sources. 

 

3.2.3. Results  

3.2.3.1. Penetration of dishwa shers 

In the beginning of 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 

questionnaire that deals only with manual dishwashing behaviour. It was necessary to recruit Spanish 

households without a dishwasher additionally, because of misunderstanding translations. Therefore, the 

results for the ownership rate of Spanish households have been disregarded. For the remaining countries 

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 2013 (Figure 3.15). Deviations can be explained by the contri-

bution of the survey panel, which only includes people between 20 and 75 years and who have internet 

access, while Euromonitor takes all households into consideration for their calculations.  
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Figure 3.15:  Ownership of dishwashers (n = 5277); source: JRC IPTS (2014)  

On average, 61% of all households participating own a dishwasher. There is a significant relationship 

between the household size and the possession of a dishwasher (see Annex 8.1.3). The penetration rate of 

dishwashers is clearly higher in households with four people (71%) and more than four people (69%), and 

clearly lower in single-person households with an average of 41% (Figure 3.16).  

 

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 the survey were asked for the main features that are taken into consideration when 

buying a new dishwasher. Nineteen features were given; firstly, six of them should be chosen as the most 

important ones and, secondly, they should be arranged according to the priorities of the participant. Fea-

tures that were not chosen, i.e. 13 out of 19 features, received 0 points while the others got 1 to 6 points.  

Oc` a`\opm` ºlow energy and water consumption and associated bills» dn oc` hjno dhkjmo\io ji` ajm oc` 

participanon ja oc` npmq`t rc`i ^cjjndib oc`dm apopm` _dncr\nc`m) ºGood cleaning performance» \i_ oc` » 
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purchase price» \m` oc` n`^ji_ \i_ ocdm_ hjno dhkjmo\io a`\opm`n, respectively, ajggjr`_ ]t \ ºlong life-

time», ºlow noise emissions» \i_ ºsimple and easy to use» (Figure 3.17). 

 

Figure 3.17:  Important features for consumers when buying a new dishwasher; 1 [most i m-
portant] to 6 [least important]) (n = 5277)  

3.2.3.3. 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 sources of information are websites of manufacturers (46%) and online product 

ratings (46%). 34% of the consumers trust the advice of a sales-person in a shop and 30% consider 

recommendations from relatives, family, friends or neighbours. The product fiche is consulted by 35% of 

the consumers and the label on the machine by 20% (Figure 3.18). The relative low relevance of the 

energy label and related data may b̀ `skg\di`_ ]t \nfdib nk`^dad^\ggt oj oc` diajmh\odji ¼]`ajm` kpm^c\s-

dib½) Apmoc`mhjm` \ hdnpi_`mno\i_dib ja oc` o`mhn ¼ad^c`½ \i_ ¼g\]`g½ h\t c\q` g`_ oj oc` gjr m`g`q\i^` ja 

the label and higher relevance of the fiche.  

 

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 
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Figure 3.18:  3ÏÕÒÃÅÓ ÏÆ ÉÎÆÏÒÍÁÔÉÏÎ ÂÅÆÏÒÅ ÐÕÒÃÈÁÓÉÎÇ Á ÄÉÓÈ×ÁÓÈÅÒ Ȱ7ÈÅÒÅ ÄÏ ÙÏÕ ÌÏÏË ÆÏÒ 
ÉÎÆÏÒÍÁÔÉÏÎ ÂÅÆÏÒÅ ÐÕÒÃÈÁÓÉÎÇ Á ÎÅ× ÄÉÓÈ×ÁÓÈÅÒȩȱ ɉ-ÕÌÔÉÐÌÅ ÃÈÏÉÃÅɊ ɉ×ÅÉÇÈÔÅÄ Î Ѐ 
3216)  

3.2.3.4. Manual treatment of dishware in households with dishwashers  

Although there is an automatic dishwasher in the household, certain 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 be cleaned afterwards: of these items, 5.0 items are cleaned 

manually. Generally more than 40% of all pots and pans and 21% of all bowls are in average washed by 

hand. Even plates, cups, glasses and items of cutlery are washed by hand in households owning a dish-

washer (Figure 3.19). 

 

Figure 3.19:  Percentage of items washed by hand (weighted n = 3216)  

Items which are cleaned in the dishwasher are pre-treated in most of the households (Figure 3.20). Only 

19% of households indicate that their dishes are not pre-treated at all. The majority of the participants 
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scrape or wipe off left-over pieces of food before washing the items. Each item is pre-rinsed under the 

tap in almost a third of all households, 10% wash heavily soiled items by hand and 4% state that they 

only load items into their dishwasher that get clean without pre-treatment. Another 15% only pre-rinse or 

soak pots, pans and casseroles.  

 

Figure 3.20:  Pre-treatment of dishes , multiple choice (weighted n = 3216)  

Three aspects were shown as reasons for pre-treating the dishware, being all of them of equal im-

portance (Figure 3.21): Pre-rinse the dishes for preventing bad odour inside the machine (45%), afraidness 

of not getting clean dishes without pre-rinsing (42%) and concerns that the dishwasher cannot handle the 

amount of soiling on the dishes (41%) 

 

Figure 3.21:  Reasons for pre -treating  dishware (multiple choice) Ȱ9ou indicated that you usually 
pre -ÒÉÎÓÅ ÙÏÕÒ ÄÉÓÈÅÓȢ 7ÈÙ ÄÏ ÙÏÕ ÄÏ ÔÈÉÓȩȱ  
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3.2.3.5. Dishwashing frequency and programme choice  

An average of 5.1 automatic dishwashing cycles is run per week in all households participating on the 

survey (Figure 3.22). French and German households are below this average, with only 4.3 and 4.4 cycles 

per week, while the Hungarian households run their dishwashers 6.9 times per week. 

 

Figure 3.22:  Frequency of automatic dishwashing per week (n = 3252)  

Regarding the influence of the family size, the data show that the number of dishwashing cycles per week 

significantly relates to the number of people in the household (see Annex 8.1.3). On average, 2.7 cycles 

are run per week in a single-person household, while the dishwasher is run 7.2 times per week in house-

holds with more than four people (Figure 3.23). 

 

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 survey 39% of all cleaning cycles are run in a normal programme: 22% 

use a normal programme at 45 5̧5°C and 17% use a normal programme at 60 or 65°C. 19% of all dish-

washing cycles are run in Eco or energy-saving programme cycles. The short programme has a contribu-

tion of 11%, automatic and intensive programmes have a share of 9% each. The glass and the rinse (and 

hold) programmes have the lowest relevance and are chosen in only 5% and 7%, respectively, of all 

cases. The percentages are illustrated in Figure 3.24.  

 

Figure 3.24: $ÉÓÈ×ÁÓÈÉÎÇ ÐÒÏÇÒÁÍÍÅÓ ÕÓÅÄ ɉÐÅÒÃÅÎÔÁÇÅ ÏÆ ÁÌÌ ÃÌÅÁÎÉÎÇ ÃÙÃÌÅÓɊ ȰPlease indicate 
what kind of programme you use for washing your dishes and how often it is used Ȣȱ 
weighted n = 3216  

The programme depends, to a certain extent, on 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 a significant relationship of the use of the Eco pro-

gramme and the age of the dishwasher (see Annex 8.1.3). Oc` ¼normal/regular½ kmjbm\hh`n at 45 5̧5°C 

and at 60 6̧5°C are used more frequently in the machines which are eight or more years old, but not 

significantly.  

A distribution of programme use is applied in section 5.1.1.4 to calculate the energy consumption under 

real life conditions. A slightly different distribution is used than in Figure 3.24 as the distribution used for 

the calculation is based on the distribution of programmes observed in dishwashers younger than three 

years. 
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Figure 3.25:  Dishwashing programmes used based on the age of the machine  

Regarding particularly the usage of the Eco programme in households with younger and older machines, 

the data show that this programme is used more often with younger machines (Figure 3.26). About half 

of the households with younger machines (0 to 3 years old) use the Eco programme at least once a week., 

However, in households with older machines, more than 50% percent of the participants do not use it at 

all and about 30% use it at least once a week. The Eco programme is not used at all in 30% of the 

households with younger machines (0 to 3 years old).  

 

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 investigated (Figure 3.27). The main reason, chosen by 

60% ja oc` ^jinph`mn r\n ºto save energy and water») Ocdn \inr`m reveals that most of the people who 

use short programmes might not know the relationship between energy consumption and duration in 

dishwashing corresponding to the Sinner circle (see section 4.2.2). In the questionnaire it was not distin-

guished if the short programme which is chosen by the consumers is a programme for normally soiled 

dishes or for lightly soiled ones. If people put only lightly soiled dishes in their appliance and then use an 

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 answer would be correct. If 

they however choose a short programme for normally soiled dishes thinking it needs less energy because 

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 on the appliances 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 ener-

gy, if they know these relationships at all. Additionally, 55% use a short programme because the dishes 

are slightly dirty. It is not clear if these are the same people 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 14% apply the short programme because of its main characteristic and purpose, which is 

the saving of time. 

 

Figure 3.27 #ÏÎÓÕÍÅÒÓȭ ÍÏÔÉÖÅÓ ÆÏÒ ÕÓÉÎÇ ÔÈÅ ÓÈÏÒÔ ÐÒÏÇÒÁÍÍÅȠ ÍÕÌÔÉÐÌÅ ÃÈÏÉÃÅÓ ɉȰ7ÈÁÔ &ÉÇÕÒÅ 
ÉÓ ÙÏÕÒ ÒÅÁÓÏÎ ÆÏÒ ÕÓÉÎÇ ÓÈÏÒÔ ÐÒÏÇÒÁÍÍÅÓȩȱ), weighted n = 1540  

3.2.3.6. Programme duration  

The participants of the survey chose contradictory options concerning programmes with long cycles 

(Figure 3.28). 34% ja oc`h di_d^\o`_ oc\o oc`t c\q` ºno problems with programmes with long cycles» \i_ 

22% `q`i pi_`mno\i_ ºthat long cycle times can be energy efficient») Ji oc` joc`m c\i_, 28% of the 

consumers Ʌbm lmr `cjgctc rf_r _ npmep_kkc ugrf _ jmle awajc gq clcpew q_tgle». 29% of the respondents 

do not want to run the machine with no-one at home. For a certain percentage of the participants, long 

cycles are inconvenient as they may disturb people nearby during the day (8%) or night (15%) and also 

make it impossible to clean all the dishes in the time available (10%). 
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Figure 3.28: !ÃÃÅÐÔÁÎÃÅ ÏÆ ÌÏÎÇ ÐÒÏÇÒÁÍÍÅ ÃÙÃÌÅÓȠ ×ÅÉÇÈÔÅÄ Î Ѐ σςρφ ɉȰWhat is your opinion of 
ÃÌÅÁÎÉÎÇ ÐÒÏÇÒÁÍÍÅÓ ×ÉÔÈ ÌÏÎÇ ÃÙÃÌÅÓȩȱɊ 

The participants of the survey possessing a dishwasher were introduced to seven activities they could 

apply to save energy and/or money (Figure 3.29). The most acceptable one for 69% of all households is 

oc` pn` ja ºenergy-saving programmes offered by the machine», 28% would take it into consideration and 

only 3% disapprove the use of energy-saving programmes. Additionally, more than 50% of the house-

cjg_n rjpg_ ]` rdggdib oj ºskip pre-rinsing by hand» \i_ jigt ,/% refuse to do this. When it comes to long 

programme cycles, 35% are willing to accept them, 13% refuse to accept them and 52%% of the partici-

pants are not confident with long programme cycles.  

 

Figure 3.29: Acceptance of energy-saving ÁÃÔÉÖÉÔÉÅÓ ɉȰWhich of the following options would you use 
if doing so would enable you to save energy and/or moneyȩȱɊȠ ×ÅÉÇÈÔÅÄ Î Ѐ σςρφ 

This is supported by the results concerning the maximum time that is acceptable for a cleaning cycle 

(Figure 3.30). Almost 70% of all consumers do not accept cycles requiring more than 2 h and 27% accept 



Ecodesign and Energy Label revision: Household Dishwashers 

171 

a maximum duration of 3 h. The acceptance of cycles with 4 h or more during night-time is low, even 

though it is higher than for programmes running during the day. Less than 20% of the consumers would 

accept a cycle time of 4 h or more.  

 

Figure 3.30:  Acceptable programme duration for an energy -saving programme , weighted n = 
σςρφ ɉȰIf an energy-saving programme required a longer cleaning time , what is the 
ÍÁØÉÍÕÍ ÔÉÍÅ ÙÏÕ ×ÏÕÌÄ ÁÃÃÅÐÔ ÆÏÒ Á ÃÌÅÁÎÉÎÇ ÃÙÃÌÅ ÄÕÒÉÎÇ ÄÁÙ ÁÎÄ ÎÉÇÈÔȩȱɊ 

The highest acceptance of longer programme time is found in households with a young machine (Figure 

3.31). More than 30% of the participants with machine of 1 year old or less would accept programme 

time of 3 hours during daytime. During night time, a programme duration of 4 hours is acceptable for 

13% and even more than 4 hours for 8% of the participants with young machines (age of 1 year or less). 

This data shows that the provided eco programmes with long cycle's times are being more and more 

accepted by the users. 

 

Figure 3.31:  Acceptable programme duration for an energy -saving programme of participants 
owning a new machine (max. 2 years  ÏÌÄɊ ɉȰIf an energy saving programme required 
a longer cleaning time , what is the maximum time you would accept for a cleaning c y-
ÃÌÅ ÄÕÒÉÎÇ ÄÁÙ ÁÎÄ ÎÉÇÈÔȩȱ) 
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Participants, who indicated that they would be willing to accept longer programme times to save energy 

and/or money, tend to accept longer programme times during daytime and night time, than 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 for a cleaning cycle during day and night and accepting longer 

programme cycles or not (see Annex 8.1.3).  

3.2.3.7. Energy label  

The results of the survey (Figure 3.32) 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 of 65% believe that 

machines with a high energy efficiency class save energy and water in all of the programmes and 22% 

believe that only energy is saved in all of the programmes. Only 4% and 9% believe that energy or energy 

and water, respectively, are saved only in a selected programme. 

 

Figure 3.32:  Perception of the energy label  ɉȰ) ×ÏÕÌÄ ÅØÐÅÃÔ ÆÒÏÍ Á ÄÉÓÈ×ÁÓÈÅÒ ×ÉÔÈ ÔÈÅ ÈÉÇÈÅÓÔ 
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 on a future energy 

label (Figure 3.33). The energy-efficiency class is the most important issue that is chosen by 78 % of 

consumers and 61% want to retain the indication of noise emission on the label. Only 41% and 40 % are 

interested in energy and water consumption, respectively, per year; 59% and 56% prefer to find values for 

energy and water consumption per cycle. Cleaning performance is chosen by 54% of the consumers, while 

the drying efficiency is relevant for only 44%. A total of 53% want to retain the indication of the capacity 

(in place settings) on the label. Additional aspects that are requested by 47% and 43% of the participants 

are the duration of the energy-saving programme and the expected lifetime of the machine, respectively. 
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Figure 3.33:  Information on the future energy label  ɉȰIn your opinion,  which of the following 
pieces of information is it important to indicate on the future energy labelȩȱɊȠ 
weighted n = 3216  

 

3.3. Manual dishwashing compar ed to automatic dishwashing  

Not all of the dishes are washed in a dishwasher for several reasons such as the non-ownership of a 

dishwasher. Even if the household owns a dishwasher, not all items are cleaned in the dishwasher (be-

tween 12 and 42% of the dish items are cleaned by hand (see Figure 3.19). This process consumes a 

relevant amount of resources, as it was already indicated in the previous preparatory study (Lot 14) (ISIS 

2007e). This section reports the new data that have been gathered since, the findings of Lot 14.  

Richter (2010b) has investigated the dishwashing resource consumption of 200 households in four Euro-

pean countries (Germany, UK, Italy and Sweden) by direct observation in these households for two weeks. 

In 82 of those households measurement equipment was installed for detailed recording of the resource 

consumption for manual and automatic dishwashing. The analysis reveals that households owning a 

dishwasher consume on average only about half of the water and 28% less energy per item washed up 

compared to households without a dishwasher (Figure 3.34). This result is even more important when 

taking into account that in at least two of the countries (IT and SE) many items were still washed by hand 

and manual pre-rinsing was frequently done even when a dishwasher was present. 
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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) ) 

According to 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 when the dishwasher penetration rate in 

Europe would be increased from currently 40% to 60% (i.e. by 20%). More detailed calculations can be 

found in Annex 8.1.2. 

Amjh >@>@?½n ^\g^pg\odjin, the savings sum up to 36-38 TWh per year. These savings results from the 

lower energy and water consumption when the same amount of dishes is cleaned with a household dish-

washer instead of manually. The energy consumption of prewashing items before putting them in the 

dishwasher is considered in these savings. What is not considered is the fact that, the number of items 

might increase when a household owns a dishwasher. This would reduce the saving potential.  

3.4. End-of -life behaviour   

3.4.1. Product use & stock life  

Whereas this section describes the consumer behaviour with regard to the duration of the product use, in 

section 4.4.6 the product lifetime from a technical point of view (i.e. time to failure of critical parts) is 

analysed.  

In a study commissioned by the German Federal Environmental Agency (Umweltbundesamt), Öko-Institut 

together with University of Bonn analysed data of the Society for Consumer Research (GfK) for large 

cjpn`cjg_ \kkgd\i^`n di B`mh\it rdoc m`b\m_ oj oc` _`q`gjkh`ion ja oc` \q`m\b` ºadmno pn`apg n`mqd^`-

gda`» (Prakash et al. 2016). This indicator is the timespan in which the product is used only by the first 

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 service-life if 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 such 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 products, GfK asked for the first useful service-life of the existing product; the GfK 

data did not provide information about potential second-hand use of products still functioning, i.e. the 

overall technical lifetime. This can only be derived for those products that were replaced due to a defect 

(cf. section 4.4.6). 

The results of the study show that the average first useful service-life of large household appliances at all 

(covering washing machines, dryers, dishwashers, ovens, refrigerators and freezers) in Germany has 

declined slightly from 14.1 to 13.0 years between 2004 and 2012/2013 (Prakash et al. 2016).  

On average, the 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 replace-

ment; on the other hand, it is important to realise that almost one third of the replaced large household 

appliance was still functional. In 2012/2013, the proportion of devices that were replaced because of a 

desire for a better device, although the old device still worked, was 30.5% of the total product replace-

ments. 

Extracting the data specific for dishwashers, the results show that the average first useful service-life 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 but being replaced due to a wish for a better appliance, 

the average first useful service-life 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 early to get a better device, increases. For dishwashers, 18% of all appliances being replaced on 

the basis of the wish for a better one were less than 5 years old in 2012 (while in 2004 this was around 

13%).  

3.4.2. Maintenance and r epair  practice  

In 2013, RReuse (Reuse and Recycling EU Social Enterprises network) conducted an investigation into 

some of the main obstacles its members encounter when repairing products, inter alia for dishwashers, to 

provide part of the basis for setting requirements within implementing measures to improve the reparabil-

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 (Spain), Repanet (Austria), Réseau Envie (France) and the 

Furniture Reuse Network (UK). (RReuse 2013) 

The study revealed the following common obstacles in repairing household dishwashers which all together 

result in repair activities being very costly, thus resulting in a high rate of direct replacement of a defect 

machine with a new model instead of repairing it (RReuse 2013):  

Lack of access and cost of spare parts and repairs:  

¶ The entire replacement price of replacing a new motor, pump and electronic boards is often too 
high and prohibits repair.  

¶ 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.  

¶ A lack of interoperability of key components across different brands and even within brands is 
making repair more difficult. The rapid change of product and component design is making it dif-
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ficult for reuse centres to stock up with the parts needed for repair especially in the case of mo-
tors and electronic boards.  

¶ Accessories are often very difficult to replace because their designs vary significantly from mod-
el to model (e.g. dishwasher trays).  

¶ The length of time that spare parts are available for purchase also significantly impacts the po-
tential repair of a given product. For older machines in need of repair, sometimes the spare parts 
are simply not available from the manufacturer anymore. 

¶ Sometimes only a full set of spare parts can be purchased when only a single part is needed. 

¶ The main problems are the mechanical timers and electronic circuit boards, as a specific re-
placement part is needed. The costs of the electronic circuit board are too high and the replace-
ments are very specific ones. It is difficult to stock up these items from older machines as one 
needs the specific design. 

Lack of access to service manuals, software and hardware:  

¶ The exact documentation, service manuals and relevant software and hardware to diagnose the 
faults of the product are difficult to access for reuse and repair operators that are not official 
after sales service providers of the manufacturers. Further, approved reuse and repair cen-
tres/networks often have to pay high prices for this information if they are not the direct after 
sales service providers of the manufacturers. 

¶ Oj_\t½n di^m`\ndib pn` ja `g`^omjid^ dino`\_ ja h`^c\id^\g ^jhkji`ion h`\in oc\o ji` ^\i jf-
ten only identify the problem with the appliance by attaching it to a laptop using special hard-
ware and using 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 of dish-
washers for reuse centres often impossible due to a simple lack of information. 

Examples of design that hinders disassembly for repair:  

¶ 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 access the in-
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 consuming, and one has 
to turn the machine on its side which is not easy.  

¶ The internal components cannot be accessed and removed easily; e.g. heating resistors are fas-
tened and must be physically broken due to the use of clips in a restricted space.  

¶ The large number of different models and levels of performance of components make it difficult 
to interchange components across different machines even from the same manufacturer. 

¶ It is often difficult to diagnose the problem, especially if the problem is related to cleaning and 
drying performance where the testing for problems is time consuming.  

The Austrian Ministry for transport, innovation and technology (Pirkner et al. 2008) gathered and compiled 

the existing knowledge and results from repair industries and distributors of white and brown goods. It 

was attempted to raise the interest of the producer companies in the Sustainability Label that has been 

developed (see section 1.3.3.1) 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 14 (ISIS 2007c) used the following generic input data for the cate-

gomt ºH\dio`i\i^`, repairs, n`mqd^`» 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:  ISIS (2007c)   

Maintenance, repairs, service Dishwasher 9 ps Dishwasher 12 ps 

Number of km over product life -  160 km/product life 

Spare parts  
(fixed value: 1% of product materials and manufacture) 

402 g  482 g 

 

According to stakeholder feedback to the sent-out questionnaire (JRC IPTS 2015b), maintenance and 

repair are very important, and more important with more efficient machines. Some stakeholders state 

that products are provided with extensive installation instructions to ensure that maintenance and durabil-

ity are not impacted. Good maintenance is important and not doing it can result in service requirement. 

For example, cleaning the drain filter and running an empty cycle every couple of months is recommend-

ed. Advice for consumers is given in the instruction manuals. Descalers can also be used on an optional 

basis.  

Some stakeholders assume that if products are installed in a kitchen that is used by more than one 

household (e.g. in student dormitory buildings), it can be expected, that product maintenance is on average 

not as good as for a product used by only one household. This will then also reduce the durability. 

Another stakeholder provides results of a study from 2006 analysing what usually breaks in dishwashers 

(cf. also section 4.4.6). The following information is given regarding the repair practice: 37% of the dish-

washers in this survey had been repaired during the first 5 years. 26% was repaired by a professional, 

36% repaired the appliances themselves, 33% of the appliances could not be repaired and 5% did not 

know. The reason why about one third of the respondents repair their machines themselves is possibly 

due to the fact that it is very expensive to get a professional after the warranty expired (as most errors 

occur after the two year warranty expired).  

Another stakeholder points out that for essential household appliances such as dishwashers, consumers 

can usually not manage without them for a longer time. Offering a similar 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) describe the following possibilities for consumers to get rid of no longer used 

(waste) electric and electronic equipment (W)EEE, inter alia large household appliances like dishwashers.  

¶ Municipal collection point5 <gnj ^\gg`_ ¼r\no` om\ina`m no\odji½ jm ¼^jio\di`m k\mf½) Cjpn`cjg_n _ds-
card bulky household waste like furniture, hazardous waste and also WEEE at these container 
parks. By law, municipalities are obligated to have at least one such location. From these collec-
tion points, most WEEE is handed over to the system of the compliance schemes (treatment 
plants being in compliance with at least the minimum standards required for accreditation). An-
other possibility is that municipalities sell WEEE or dismantled fractions like copper cables to 
metal scrap processors to receive more money than the reimbursement per ton collected from 
the compliance schemes. 

¶ Retailers: When households buy new equipment, oc`t ^\i c\i_ di oc` jg_ do`h #¼jg_ ajm i`r½$) Re-
tailers having a contract with the compliance schemes will hand over the received equipment to 
recyclers that are under contract of the compliance schemes. Some of the contracted retailers, 
however still deliver such equipment outside the compliance scheme. Retailers without a contract 
can still legally sell WEEE to local or regional metal scrap processors. 

¶ Door-to-door collection: Households can also choose to give or sell WEEE to door-to-door collec-
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 pathways exist and obviously the col-
lected WEEE will never be handed over to the system of the compliance schemes. 

¶ Charity initiatives: Charity initiatives often work in close cooperation with municipalities and 
businesses. Their main function is to sell 2nd hand appliances, if still functioning, to other con-
sumers. 

¶ 2nd hand/internet market: Usable equipment will be sent from one household to another. Strictly 
speaking, this is not WEEE but it affects the amounts of WEEE since the equipment can be used 
for a longer period. In order to prevent double counting of equipment, it is necessary to exclude 
the 2nd hand market from the WEEE prediction model. 

Due to the large size of devices, disposal via the municipal household waste is believed not to be relevant 

in terms of quantities.  

For Italy, Magalani et al. 2012 state that for large household appliances the two main disposal paths are 

through municipal collection points and retailers. Regarding retailers, large household appliances are 

hjnogt kd^f`_ pk \o ^jinph`mn½ cjh`n 20-95% of the time, often in conjunction 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 bin, plastic waste, other wrong streams) 5.8% 

Life extension (old cjpn`¶$ 5.3% 

Do not know, do not remember 4.1% 

Warranty replacement 0.6% 

* Note: In this study large household appliances subsume: dishwashers, washing machines, wash dryers and centri-
fuges, furnaces and ovens, and microwave ovens. The rates within these waste streams might vary, e.g. the re-use 
rate is 1.5% for boilers and 20% for microwave ovens. Further, the likelihood of improper disposal practices ap-
pears negatively correlated with the size of the equipment, i.e. for dishwashers the values might be smaller.  

 

According to stakeholder feedback to the sent-out questionnaire (JRC IPTS 2015b), 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  

Although this section shows data for washing machines, it is assumed that the following information and 

values are also transferrable to household dishwashers as a similar category of large white goods and to 

the best of the authors' knowledge no specific data for household dishwasher are available.  

According to WRAP (2011), washing machines are thought to pass through a wide range of pathways once 

they have reached the end of their first life. This may be via direct reuse (e.g. passed on to friends and 

family, sold in online networks, or given to a charity), m`o\dg`m òo\f`-]\^fԉ n^c`h`n, bulky waste collections 

and drop off at Household Waste Recycling Centres. Owing to their bulk, washing machines are not 

thought to be disposed of 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 sent to recycling (43%) or landfill (54%), 

meaning that 3% might be reused.  

Refurbishment for reuse only takes place in cases where it is economically viable. According to WRAP 

(2011), on average, 25% of the machines received by reuse organisations are sent to recycling immedi-

ately, with another 10% sent to recycling after initial testing. The result is a low level of reuse of washing 

machines. In the UK approximately 100 000 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 organisations currently accounts for just 1.5% of discarded washing machines in 

the UK, while 1.3% is reused directly via online exchanges or otherwise.  

WRAP (2011) 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 which the 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 years assumed by WRAP (2011), this suggests that a reused item may last up to 8 years in its second 

life. The technical lifetime can typically be extended by refurbishment. Data describing refurbishment 

periods are limited, but the WRAP study assumed that refurbishment occurs once and extends the lifetime 

of a washing machine by 6 years (1 500 cycles).  
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4. Task 4: Technologies 

4.1. Local infrastructure  

4.1.1. Energy 

Around 70% to 90% of the electric energy supply in dishwashers is used for heating the water, the dishes 

and the machine. However this heat can also be supplied by other sources apart from electricity. Technical 

options such as heating by a cjo r\o`m ^dm^pg\odji gjjk #ºc`\o-a`_ h\^cdi`n»$ jm cjo adgg \m` \hjib ocjn` 

options. (See section 4.2.44.3) 

4.1.1.1. 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 final rinse of a washing cycle, a 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. Today, most household 

dishwashers can be connected to a hot water supply. Under certain preconditions (optimal length and 

insulation of the hot water pipe, efficiency and control characteristics of circulation pump or renewable 

water heating sources), this can result in reduced energy consumption and lower greenhouse gas (GHG) 

emissions.  

The hot water supply option is expected to achieve higher market shares in the near future as the installa-

tion of renewable energy technologies in the residential sector is supported by the Art.13 (4) of Directive 

2009/28/EC on the promotion of the use of energy from renewable sources (European Parliament 2009b). 

According to this Directive, Member States should have introduced in their building regulations and codes 

appropriate measures to increase the share of renewable energy sources. See also technical description in 

section 4.3.4. 

4.1.1.2. Demand-response enabled appliances  

As the energy system of the future is getting more and more variable due to fluctuating energy genera-

tion from renewable energy sources such as wind power and solar PV stations, it is necessary and helpful 

to have some flexibility on the demand side as well. This can be realised by appliances which offer a 

demand-response possibility. However, before launching such an energy system a sufficiently large num-

ber of appliances need to be on the market. It might 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 demand-enabled appliances. See also description provided in section 4.3.9. 

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 10.72 litres per cycle in 2013, cf. Figure 2.11. This reduction is even more 

significant if the water used per place setting is compared. The water reduction has been achieved by 

several technical design options which are described in section 4.3.11.  

With regard to infrastructure and system aspects, the following measures of reduced or sustainable use 

of water are to be mentioned.  
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4.1.2.1. Changing use patterns  

Avoiding manual pre-rinsing of dishes would be the most relevant option to reduce the overall water 

consumption connected to dishwashing (cf. section 3.1.5). 

4.1.2.2. Use of greywater and ra inwater  

Use of domestic greywater and rainwater can play a role in water efficiency. A rainwater harvesting sys-

tem can be attached to a tank where the water is stored until needed and by using a pump the water can 

then be recycled through the water supply for dishwashers. This has additional advantages as rainwater is 

soft water and therefore causes no lime scale which can often cause problems with filters and elements 

in such appliances (Claridge 2015). Soft water would also require less or no water softener and therefore 

no regeneration of the interchange column (water softener).  

Rainwater harvesting systems can 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 system, the rainwater is pumped up to a rainwater header tank, where 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 time an appliance is used (RainWaterHarvesting [n.d.]).  

4.1.3. Telecommunication  

The smart home has reached domestic dishwashers as well and electronics companies are racing to offer 

Wi-Fi connected multi-featured dishwashers. These connected 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 remotely, trouble shooting, setting the cycles 

and several other features, to be operated and controlled via smartphones, tablets and PCs. For example, 

LG, Samsung and Whirlpool have all announced smart washing machines with 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 

a\dm ºDA<» di N`ko`h]`m -+,0. 

According to (European Commission 2013c), increased frequency of internet usage, coupled with faster 

speeds and the growth of mobile access are accelerating recent trends in internet use and induce new and 

different behaviour patterns by users. In general, the increasing trend to internet via mobile access such 

as smartphone, tablet, 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. 1059/2010 (European Commission 2010a) and 

Regulation (EC) No. 1016/2010 (European Commission 2010b), \ ¼fmsqcfmjb bgqfu_qfcpɃ kc_lq _ ka-

chine which cleans, rinses, and dries dishware, glassware, cutlery and cooking utensils by chemical, me-

chanical, thermal, and electric means and which is designed to be used principally for non-professional 

purposes.  

Besides this general definition, both regulations further use various sub-categories of dishwashing appli-

ances (built-in appliances; different requirements related to capacity and size of the machines, cf. section 

1.1.1). 
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Figure 4.2 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 a 

circulation, pump that pumps the water into the spray arms, which are rotating due to the pressure by the 

escaping water. The hydraulic system can be described as the circulation of the water from the sump 

through the circulation pump, the spray arms over the crockery and then through a filter system back to 

the sump. During certain phases of the dishwashing programme, e.g. at the end of the programme, the 

water is drained via the drain pump. 

 

Figure 4.1: Basic construction principle of a household dishwasher (BSH , personal communic a-
tion ) 
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Figure 4.2: Basic construction principle of a household dishwasher  (Remove and Replace 2013)   

4.2.1.1. Basic differentiation of dishwashers by the way of installation  

The dishwashers on the market can be divided in various sub-categories according to the way they are 

installed.  

¶ Freestanding or stand-alone dishwashers have a preinstalled countertop and are not supposed to 
be integrated into the kitchen cabinets.  

¶ Undercounter dishwashers (non-integrated): usually it is possible to remove the preinstalled 
countertop of freestanding dishwashers in order to put the appliance under the general counter-
top of the kitchen.  

¶ Integrated/built-in 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 hidden behind a kitchen cabinet front. Either they are semi-integrated which 
means that the control panel is located at the front of the door and thus still visible or they are 
fully integrated which means that the control panel is located at the upper side of the door and 
thus invisible from the front. The front looks identical as any other kitchen cabinet.  
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¶ Countertop dishwashers are mounted on top of the countertop.  

4.2.1.2. Basic differentiation of dishwashers by capacity and size  

With regard to size and capacity there is a wide variety of dishwashers on the market, cf. section 2.2.3.2.  

¶ Full size dishwashers have a rated capacity of 12 to 14 ps. They comply with the standard size 
of a kitchen cabinet which is a width of 60 cm, a depth of 55 to 60 cm and a usually slightly ad-
justable height of 81 to 87 cm. Recently, also models with 15 ps appeared on the market. A spe-
cial product offered by one manufacturer is a full size dishwasher with two separate drawers in-
stead of one door (Fisher & Paykel 2016). This product is, for the time being, not available on the 
European market and only offered on the Australian market. 

¶ Slim line dishwashers have a standard width of approximately 45 cm and a typical rated capaci-
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 freestanding, undercounter and semi-/fully inte-

grated devices.  

¶ Countertop 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 Circle the cleaning process is based on 4 factors: mechanics, temperature, chemis-

try and time. These factors depend on each other, i.e. one factor cannot be reduced without increasing 

another one when maintaining the same cleaning efficiency. In comparison to hand dishwashing, in an 

automatic dishwasher all factors are of similar importance (Figure 4.3). For hand dishwashing, mechanics 

is by far the most important factor. 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 the dish-

washing by hand process is less important compared to the automatic dishwasher does not necessarily 

result in lower energy demand. This is mainly due to the much higher amount of water used to clean the 

same amount of dishes, which has to be heated (Richter 2010b) (cf. also section 3.3). 

 

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 dishwa shing cycle  

The typical phases of a dishwashing cycle are 

¶ Pre-rinse 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 water to avoid carryover of cleaning agent into the hot rinse phase; 

¶ Hot rinse with rinsing agent to remove all remaining suds, to coat the crockery with rinsing agent 
and to heat it (for hygienic reasons and to facilitate the drying); 

¶ Drying.  

Additionally there 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 certain ca-

pacity and has to be regularly regenerated, which is done automatically 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 phases, the first one in the main cleaning phase, and the second one in the 

hot rinse phase.  

The different programme types mainly differ in the length of the different phases, the reached tempera-

tures and the water pressure. In some programme types some phases are missing. The following figure 

gives an overview of a typical temperature profile of a dishwashinb ^t^g` #`s\hkg` kmjbm\hh`5 ºijmh\g 

00®>»$)  

 

Figure 4.4: 4ÙÐÉÃÁÌ ÔÅÍÐÅÒÁÔÕÒÅ ÐÒÏÆÉÌÅ ÏÆ Á ÄÉÓÈ×ÁÓÈÉÎÇ ÐÒÏÇÒÁÍÍÅ ɉÅØÁÍÐÌÅȡ ȰÎÏÒÍÁÌ υυЈ#ȱɊȠ 
adapted from  Miele  (2015)  

4.2.4. Best Available Te chnologies (BAT) (best products on the market)  

According to TIG (2015), Topten shows the availability of high efficiency dishwashers, the BAT. This infor-

mation is regularly updated. All dishwashers currently listed as BAT are in energy efficiency classes A+++ or 

A++, in drying efficiency class A, have a maximum water consumption of 2 800 litres per year (based on 

280 cycles/year, 10l/cycle), flood protection and the option to be connected to hot water supply (minimum 

Topten.eu criteria for household dishwashers).  




























































































































































































































































































































































































































































































































































