
 

 

 

 

 

 

Water and energy consumptions of 
dishwashers and washing machines: 
 
An analysis of efficiencies to determine the 
possible need and options for a water 
efficiency label for wet white goods 

 
 

   

 

 

 

 

 

 

 

 
 
 
 
 
 
 

       
      Prepared for Defra 
      September 2008 
       

www.waterwise.org.uk 



Water and energy consumptions of dishwashers and washing machines       September 2008 

Page 2 of 48 

Waterwise is an independent, not-for-profit, nongovernmental organisation focused on 
decreasing water consumption in the UK, and on building the evidence base for large-scale 
water efficiency.  In England, we sit on the Environment MinƛǎǘŜǊΩǎ ²ŀǘŜǊ {ŀǾƛƴƎ DǊƻǳǇ 
alongside the water industry and regulators.  We also convene the Saving Water in Scotland 
network. 
 
Our aim is to reverse the upward trend in how much water we all use at home and at work 
by 2010.  We are developing a framework supported by a robust social, economic, and 
environmental evidence base to demonstrate the benefits of water efficiency. 
 
To achieve our aims we work with water companies, governments, manufacturers, retailers, 
non-governmental organisations, regulators, academics, agricultural groups, businesses, 
domestic consumers, the media and all other stakeholders. 
 
We conduct our own research and also undertake work as consultants. 
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Executive Summary 
 
The statistical analyses conducted as part of this study have revealed that, 

 across the entire production stocks of dishwashers and washing machines, as energy 
rating increases it can be expected that water efficiency will increase as well; 

 between energy ratings, there are significant differences in mean water use, with A-
rated machines generally more water efficient than B-rated models; however, it 
must also be noted that some less energy efficient models do use less water than 
some more energy efficient models, even when adjusted for capacity; 

 within a single energy rating, there exists a wide spread in water use among both 
dishwashers and washing machines; for example, for A-rated dishwashers with 12 
place settings (the most common capacity) the water consumption varies between 8 
and 19 litres per cycle;  

 among those models rated best on energy, there are still several that perform less 
than production stock mean water efficiency; and, 

 capacity and energy use do not alone or together completely explain the variation in 
water consumption: other variables also affect water consumption, which may 
include technological design, cycle programming, and trade-offs between less hot 
water / lower temperatures / more rinsing water. 

 
Analyses show that energy efficiency ratings are not a suitable proxy for water efficiency 
information because of the variation in water consumption between and within energy 
ratings.  These findings support a further detailed look at options for addressing the water 
consumption of washing machines and dishwashers, some of which are briefly examined in 
this report: 
ω eȄǘŜƴǎƛƻƴ ƻŦ ǘƘŜ .a!Ωǎ ²ŀǘŜǊ 9ŦŦƛŎƛŜƴǘ tǊƻŘǳŎǘ Label; 
ω expansion of Energy Saving Recommended; 
ω development of the Waterwise Marque; 
ω promotion of the EU Flower Ecolabel; 
ω adjustments to the EU Energy Label, such as  normalising consumption and or adding 

a water efficiency rating; and, 
ω introducing a new UK or EU voluntary or mandatory label. 

 
It is recommended that a more detailed assessment of costs and benefits for these options 
is carried out. 
 
Based on the findings from the statistical analyses and the brief examination of options, it is 
also recommended that the water consumption of dishwashers and washing machines be 
addressed, both in terms of technical efficiency and operational efficiency, to encourage 
good (not necessarily best) practice.     
 
It is further recommended that a rinse performance requirement be introduced alongside 
any efforts to increase water efficiency so that acceptable performance of washing 
machines and dishwashers is maintained. 
 
In addition, it is suggested that washer-dryers be examined in more detail once sufficient 
data on water consumption is available.  Because these appliances use water in the drying 
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phase (as part of the condensation process) as well as in the washing phase, washer-dryers 
use significantly more water than separated washers and dryers.  Therefore, there may be 
considerable scope to encourage greater water efficiency amongst these appliances. 
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1. Background 
 
At the UK1 and EU2 levels, concerns have recently been expressed over the future 
availability of freshwater.  Despite the floods of 2007, the droughts of 2005 and 2006 are 
still remembered.  The sustainability of some current water abstractions remain a real 
concern, particularly in light of predicted demographic, behavioural and climate changes. 
 
While household water demand is currently around 150 litres per person per day in the UK, 
the Environment Agency predict that total household demand will increase by 12 percent 
over the next twenty-five years.  Demand from agriculture and industry has shown an 
overall decrease; however, the growth in domestic demand has resulted in a net increase of 
water demand.  Therefore, the past few years have seen an increased support for a twin-
track approach in which water demand management is taken as seriously as the 
development of supply side measures. 
 
Management of household demand has long been targeted at toilet flushing.  Modern 
cisterns are now much smaller than they were ten years ago, and 4-litre single flush models 
can be purchased.  Therefore, the slice attributed to toilets has been shrinking as a 
proportion of the total water demand pie.  Other uses, however, have not decreased as 
significantly, with some uses actually increasing in volume, such as personal washing.  The 
majority of an indƛǾƛŘǳŀƭΩǎ ǿŀǘŜǊ ŘŜƳŀƴŘ ƛǎ still attributed to toilet flushing and personal 
washing, but clothes washing and washing up are also significant uses, together accounting 
for about 20 percent of household water use (figure 1). 

 
FIGURE 1.  Typical household consumption.

3
 

 

 

                                                 
1
 άAreas of watŜǊ ǎǘǊŜǎǎΥ Ŧƛƴŀƭ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴέΣ Environment Agency (2007): http://w ww.environment-

agency.gov.uk. 
2
 άAddressing the challenge of water scarcity and ŘǊƻǳƎƘǘǎ ƛƴ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴέΦ  European Commission 

Communication to the European Parliament and the Council (July 2007): 
http://ec.europa.eu/environment/water/quantity/scarcity_en.htm. 
3
 Waterwise (2006): 

http://www.waterwise.org.uk/reducing_water_wastage_in_the_uk/house_and_garden/save_water_at_home
.html. 
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2. Research questions and structure of report 
 
It is generally accepted that individual demand can be reduced by utilising modern 
technology and encouraging behavioural changes.  Waterwise estimate that water 
consumption in the home can be reduced by about one-third through retrofit and simple 
behavioural adjustments.  The typical components of domestic demand that are found in 
homes often differ significantly from the consumption of best available components (figure 
2). 

 

FIGURE 2.  Water consumption of typical versus water efficient products.
4
 

 

 
 

Toilets have been targeted for a long while through retrofit programmes, the distribution of 
cistern displacement devices and the development of legislation; personal washing is 
beginning to be addressed through the promotion of water efficient showerheads and 
shower timers.  In contrast, washing machines and dishwashers have received much less 
attention. 
 
Therefore, this report will look at the water consumption of washing machines and 
dishwashers.  Washer-driers are briefly addressed (section 5), but since Waterwise do not 
have access to a complete database of these appliances, an in-depth analysis was not 
undertaken. 
 
This report first examines whether there is a need to address the water consumptions of 
washing machines and dishwashers, with particular examination of the relationship 
between energy efficiency and water efficiency.  The report then considers options for 
addressing the water consumption of these appliances, focusing particularly on labelling.   
 
The role of and successes/failures of labels in influencing consumer behaviour are not 
examined, as an extensive collection of literature exists on this topic, which is beyond the 
scope of this report. 
 
The EU Energy Label is dealt with superficially.  Praises and critiques of this label, particularly 
of test standards, have not been examined in-depth.  Please refer to the work of the Market 
Transformation Programme for more information.5 

                                                 
4
 Waterwise (2007). 
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Details of the databases used for analyses are presented in Appendix 2. 
 
 
3.   Present situation and trends 
 
The water consumption of washing machines and dishwashers has decreased in recent 
years (figure 3).  Dishwashers manufactured in 2005 used 30 percent less water than those 
made in 1990.  The water consumption of front-loading washing machines has been 
reduced by 76 percent since 1970, from 30 litres per kilogram in 1970 to 13.6 l/kg in 1990 to 
7.2 l/kg today. 
 

FIGURE 3.  Trends in energy and water consumption of Bosch und Siemens Hausgeräte appliances.
6
 

 

 
 
The water and energy consumptions of washing machines and dishwashers were already 
decreasing before the introduction of the EU Energy Label; however, it is generally accepted 
that the EU Energy Label contributed to a steeper trendline toward greater energy 
efficiency.  As energy use was driven down so, too, was water use - this relationship is 
explored in section 4. 
 
 
3.1 Washing machines 
 
Over 2,200,000 washing machines are sold in the UK every year.  Sales are expected to 
increase along with the projected increase in the number of households.  While penetration 
of washing machines has remained steady at about 80 percent of households, this 
percentage may decrease slightly as more people may move toward washer-driers (section 

                                                                                                                                                        
5
 See, for example, ñBNW08 Energy and performance test methodologies for domestic washing machines and 

washer dryersò at http://www.mtprog.com/spm/download/document/id/585. 
6
 Otto, Ruminy and MrotzekΣ ά!ǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ Ŝnvironmental impact of household appliancesέΣ Appliance 

Magazine (April 2006): http:// www.appliancemagazine.com. 

Energy Water Energy Water 
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5), which currently account for 15 percent of households.7  On average, a clothes washing 
machine is replaced once every 12 years.8 
 
The Waterwise database contains over 260 washing machine models that were available on 
the UK market in 2007, representative of over 25 brands (appendix 2.1).  Wash capacities 
vary from 3 to 10 kilograms, with the most common loads being 5-6 kg. 
 
Mean water consumption for 6 kg machines was 50.20 l/cycle (SD=4.93), with a mean water 
efficiency index9 of 8.37 l/cycle/kg (SD=0.82). 
 
Mean water consumption overall was 54.08 l/cycle (SD=8.28) with a mean water efficiency 
index of 8.44 l/cycle/kg (SD=1.15).  Median water consumption was 53.00 l/cycle, and the 
median water efficiency index was 8.43 l/cycle/kg.  Figures 4 and 5 illustrate the 
distributions of water consumption and efficiency in the 2007 Waterwise database. 
 

  
 
The real water and energy impacts of washing machines are heavily dŜǇŜƴŘŜƴǘ ƻƴ ǳǎŜǊǎΩ 
behaviours (section 6). 
 
 
3.2 Dishwashers 
 
Around 600,000 dishwashers are sold in the UK every year; sales are expected to remain 
stable over the next few years.  Only about 28 percent of UK households own a dishwasher, 
and penetration is not expected to increase significantly anytime soon.  The penetration of 
dishwashers in the UK is well below that of other European nations; for example, 60 percent 
of households in Germany own a dishwasher.  Reasons often cited for low penetration in 
the UK include the lack of space in homes, perceptions of high purchase and running costs, 

                                                 
7
 άBNW05: Assumptions underlying the energy projections for domestic washing machinesέΣ aŀǊƪŜǘ 

Transformation Programme (2008): http://www.mtprog.com. 
8
 Ibid.  Other sources indicate 9 years. 

9
 The water efficiency index was obtained by dividing total water consumption per cycle by wash capacity, to 

obtain litres consumed per kilogram (or place setting) washed. 
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and the view amongst householders that they do not have enough dishes to wash to justify 
the purchase.10  The typical lifespan of a dishwasher is approximately 16 years.11 
 
The Waterwise database contains over 260 models of dishwashing machines that were 
available on the UK market in 2007, representative of about 30 brands.  Wash capacities 
vary from 6 to 15 place settings (PS), with the most commonly occurring capacity being 12 
PS. 
 
Mean water consumption for 12 PS machines was 14.62 l/cycle (SD=2.28), with a mean 
water efficiency index of 1.22 l/cycle/PS (SD=0.18). 
 
Overall, mean water consumption was 14.10 l/cycle (SD=2.11), with a mean water efficiency 
index of 1.22 l/cycle/PS (SD=0.21).  Overall median water consumption was 14.00 l/cycle, 
and the median water efficiency index was 1.22 l/cycle/PS.  Figures 8 and 9 illustrate the 
distributions of water consumption and water efficiency in the 2007 Waterwise database. 
 

  
 
In general, the use of a dishwasher may be more water efficient than washing up by hand.12  
In practice, however, the water and energy impacts of washing up are heavily dependent on 
the individual ǳǎŜǊǎΩ ōŜƘŀǾƛƻǳǊΦ  Section 6 further explores behaviour. 
 
 
4.   Water consumption and relationship to energy consumption 
 
The statistical analyses conducted as part of this study have revealed that, 

 across the entire production stocks of dishwashers and washing machines, as energy 
rating increases it can be expected that water efficiency will increase as well; 

 between energy ratings, there are significant differences in mean water use, with A-
rated machines generally more water efficient than B-rated models; however, it 

                                                 
10

 άBNW07: Assumptions underlying the energy projections for dishwashersέΣ Market Transformation 
Programme (2008): http://www.mtprog.com. 
11

 Ibid.  Other sources cite 6 years. 
12

 άBNW16: A comparison of manual washing-up with a domestic dishwasherέΣ Market Transformation 
Programme (2008): http://www.mtprog.com. 
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must also be noted that some less energy efficient models do use less water than 
some more energy efficient models, even when adjusted for capacity; 

 within a single energy rating, there exists a wide spread in water use among both 
dishwashers and washing machines; for example, for A-rated dishwashers with 12 
place settings (the most common capacity) the water consumption varies between 8 
and 19 litres per cycle;  

 among those models rated best on energy, there are still several that perform less 
than production stock mean water efficiency; and, 

 capacity and energy use do not alone or together completely explain the variation in 
water consumption: other variables also affect water consumption, which may 
include technological design, cycle programming, and trade-offs between less hot 
water / lower temperatures / more rinsing water. 

 
The following sections detail findings for washing machines and dishwashers. 
 
Note that the mandatory EU Energy Label only recognises A to G ratings.  The A+ and A++ 
ratings used by some manufacturers have been created through a voluntary industry 
agreement and though they may be used in promotional materials they are not displayed on 
the EU Energy Label.  Refer to section 7.2.2.2. for more information. 
 
The statistical analyses used in this report take A+ and A++ manufacturer claims to be valid, 
in order to differentiate washing machines beyond the A level, with which the market is 
currently saturated. 
 
 
4.1 Washing machines 
 
Analysis of the 2007 Waterwise database of washing machines revealed that 43 percent of 
the variance in water use is explained by the variance in capacity (figure 8).  It was also 
found that 46 percent of the variance in water use is explained by the variance in energy use 
(figure 9).  These findings are both expected since larger volumes of clothing would require 
more water to clean effectively, and about 80 percent of ŀ ƳŀŎƘƛƴŜΩǎ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴ ƛǎ 
attributed to the hot water wash phase.13  Thus, water use is expected to increase as 
capacity increases, but is expected to decrease as energy use decreases. 
 

                                                 
13

 Op cit. 6. 
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When adjusted for capacity, 26 percent of the variation in water use is attributed to the 
variation in energy use (figure 10), suggesting that one or more other variables influence the 
water and energy efficiencies of washing machines.  These may include technology, design, 
and programme duration; the precise source(s) of the unexplained variation was not 
examined. 
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A comparison of the relationship between water use and energy use amongst models with a 
capacity of 6 kg also revealed a wide spread in water consumption (figure 11).  ANOVA (F(3, 
92) = 9.18, p < 0.01) ŀƴŘ ¢ǳƪŜȅΩǎ post hocs analyses revealed that the water use of those 6 
kg machines with an energy consumption of 1.14 kWh/cycle (52.86 l, SD = 5.25) was 
significantly different from that of 6 kg machines that consume 1.02 kWh/cycle (48.16 l, SD 
= 3.73).  Because the number of models in other energy consumption groups was low, 
comparisons were not possible.  Water use varied even amongst those models of the same 
specific energy consumption.  
 

 
 
It was found that as washing machines achieve better overall energy ratings, the overall 
water efficiency of the machines is also likely to improve. 
 
There was a significant effect of energy rating on water efficiency (l/cycle/kg); F(3, 258) = 
20.39, p ғ лΦлмΦ  {ǇŜŎƛŦƛŎŀƭƭȅΣ ǳǎƛƴƎ ¢ǳƪŜȅΩǎ Ǉƻǎǘ ƘƻŎǎΣ ǘƘŜ ǿŀǘŜǊ ǳǎŜ of A++ models (7.52 
l/cycle/kg, SD = 0.16) was significantly (p < 0.01) lower than that of A+ (9.19, SD = 0.91), A 
(9.13, SD = 1.08) and B (9.69, SD = 1.49) models.  The A+ models consumed significantly less 
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water than A models.  B rated models, on the other hand, did not differ significantly from A 
or A+ rated models, but did differ from the A++ models.  This discrepancy can be attributed 
to the low sample number (n=3) of B rated machines in the 2007 Waterwise database.  
Results of the analyses follow: 
 
Descriptives - Water Use (l/kg/cycle)  

  N Mean Std. Deviation Std. Error 

95% Confidence Interval for Mean 

Minimum Maximum 

Lower Bound Upper Bound 

B 3 9.6900 1.49007 .86029 5.9885 13.3915 8.67 11.40 

A 94 9.1281 1.08459 .11187 8.9059 9.3502 6.50 12.00 

A+ 126 8.1870 .90797 .08089 8.0269 8.3471 6.14 10.60 

A++ 39 7.5177 1.01315 .16223 7.1893 7.8461 6.25 10.00 

Total 262 8.4422 1.15193 .07117 8.3021 8.5823 6.14 12.00 

 
Test of Homogeneity of Variances - Water Use (l/kg/cycle)  

Levene Statistic df1 df2 Sig. 

1.321 3 258 .268 

 
ANOVA - Water Use (l/kg/cycle)  

  Sum of Squares df Mean Square F Sig. 

Between Groups 90.433 3 30.144 30.392 .000 

Within Groups 255.898 258 .992     

Total 346.331 261       

 
 
Post Hoc Tests - Multiple Comparisons - Dependent Variable: Water Use (l/kg/cycle) - Tukey HSD  

(I) Equivalent 
Energy Rating 

(J) Equivalent 
Energy Rating 

Mean 
Difference (I-J) 

Std. Error Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

B 

A .56191 .58410 .771 -.9485 2.0723 

A+ 1.50302 .58180 .050 -.0014 3.0075 

A++ 2.17231(*) .59670 .002 .6293 3.7153 

A 

B -.56191 .58410 .771 -2.0723 .9485 

A+ .94110(*) .13573 .000 .5901 1.2921 

A++ 1.61039(*) .18969 .000 1.1199 2.1009 

A+ 

B -1.50302 .58180 .050 -3.0075 .0014 

A -.94110(*) .13573 .000 -1.2921 -.5901 

A++ .66929(*) .18249 .002 .1974 1.1412 

A++ 

B -2.17231(*) .59670 .002 -3.7153 -.6293 

A -1.61039(*) .18969 .000 -2.1009 -1.1199 

A+ -.66929(*) .18249 .002 -1.1412 -.1974 

*  The mean difference is significant at the .05 level. 
 
Homogeneous Subsets - Water Use (k/l/cycle) - Tukey HSD  

Equivalent Energy Rating N 
Subset for alpha = .05 

1 2 3 

A++ 39 7.5177     

A+ 126 8.1870 8.1870   

A 94   9.1281 9.1281 
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B 3     9.6900 

Sig.   .411 .133 .565 

Means for groups in homogeneous subsets are displayed. 
a  Uses Harmonic Mean Sample Size = 10.595. 
b  The group sizes are unequal. The harmonic mean of the group sizes is used. Type I error levels are not guaranteed. 

 
There is an unusual clustering of machines at the boundaries of energy ratings (figure 10).  
This clustering may demonstrate the influential role that the EU Energy Labelling scheme 
has had on machine design, encouraging manufacturers to design in order to meet the next 
better energy rating.  Given the high tolerance that is allowed by test standards for the EU 
Energy Label, the clustering may also be indicative of a need to tighten testing standards 
and enforcement. 14,15 
 
It is also important to note the wide spread in water efficiency amongst models of the same 
energy efficiency (figure 10).  This spread cannot be explained by differences in capacity or 
in energy use alone; other variables must also be influencing water consumption. 
 
One of the simplest ways to reduce energy use is to alter the hot water wash phase, which 
acŎƻǳƴǘǎ ŦƻǊ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ŀ ƳŀŎƘƛƴŜΩǎ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴΣ ŜƛǘƘŜǊ ōȅ ǊŜŘǳŎƛƴƎ ǘƘŜ 
amount of hot water used or by reducing the temperature of the hot water.  Both these 
options may result in an increase in overall net water use, as more water may be needed in 
the pre-wash or rinsing phases.  These trade-offs may explain some of the variation in water 
use among models with the same capacity and energy use.  Other likely variables affecting 
water use may be technological design and cycle programming. 
 
Testing of five Energy Saving Recommended washing machines revealed that two models 
used more water on the 40°C cycle than on the 60°C cycle, and that the other three models 
used about the same amount of water regardless of cycle temperature.16 
 
Several variables influence the consumption of washing machines.  Since energy use is of 
more interest to manufacturers because of the mandatory EU Energy Label, the effects of 
these options on water use may not necessarily factor into the production of a washing 
machine: the wide spread in water use amongst washing machines of the same capacity and 
specific energy consumption demonstrates this unintentional effect.  Some manufacturers 
may be increasing cold water use in order to make up for the decrease in hot water use, 
thus meeting energy efficiency requirements at the expense of water efficiency. 
 
Furthermore, the analyses of washing machines reveal that the most energy efficient 
models are not always the best in terms of water efficiency.  Organisations providing advice 
to consumers wishing to buy a water efficient washing machine often advise that an energy 
efficient model will likely be water efficient.  This is true: an A++ or A+ model chosen at 
random is likely to be better than an A- or B-rated model; however, even amongst the A++ 

                                                 
14

 There is a 15 percent tolerance allowed on measured energy consumption, or 10 percent as an average of 
three re-tests if measured consumption is greater than stated value plus 15 percent. 
15

 άA review of the range of activity throughout Member States related to compliance with the EU Energy Label 
regulations in those countriesέΣ ANEC (2007): http://www.anec.org/attachments/ANEC-R&T-2006-ENV-
008%20(final).pdf. 
16

 Market Transformation Programme, personal communication (2007). 
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and A+ models there are several that are well below the mean water efficiency of the 
washing machine production stock (figure 12).  There is a good chance that an A+ or A++ 
ŜƴŜǊƎȅ ǊŀǘŜŘ ƳŀŎƘƛƴŜ Ƴŀȅ ƴƻǘ ōŜ ǿŀǘŜǊ ŜŦŦƛŎƛŜƴǘΣ ŀǎǎǳƳƛƴƎ ΨǿŀǘŜǊ ŜŦŦƛŎƛŜƴǘΩ ƛǎ ŘŜŦƛƴŜŘ ŀǎ 
better than production stock mean - representative of best practice. 
 

 
 
In general, as the energy rating of a model increases so, too, will its water efficiency; 
however, as the above analyses have shown, there is still a wide range in water 
consumption - even amongst those models with the same capacity and specific energy 
consumption.  Therefore, there is scope to encourage greater water efficiency among 
washing machines.  This is particularly the case for the production market as a whole, since 
water use varies significantly across energy ratings and capacities. 
 
The need to address the water use of washing machines is discussed further in section 6. 
 
 
4.2 Dishwashers 
 
It was expected that analyses of the 2007 Waterwise database of dishwashers would result 
in similar findings to the washing machines; however, this was not the case.  It was found 
that the relationship between the capacity (PS) and the water use (l/cycle) of dishwashers 
was very weak.  Only about 3 percent of the variation in water use could be attributed to 
the variation in capacity (figure 13). 
 

Mean and 
median = 8.44 

FIGURE 12. Figure 10 with production stock mean indicated. Those models that are on a rating 
boundary receive the higher rating. 
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There was a stronger relationship between the water use and the energy use of dishwashers 
(figure 14).  About 12 percent of the variation in water use could be attributed to the 
variation in energy use. 
 

 
 
When adjusted for capacity, about 25 percent of the variation in water use was explained by 
the variation in energy use (figure 15); but, when the water use and the energy use of 12 PS 
models was examined, is was found that there was a much weaker relationship between the 
two variables: only about 5 percent of the variation in the water use of 12 PS machines 
could be explained by the variation in energy use (figure 16). 
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All this points to the finding that, like washing machines, one or more variables other than 
capacity and energy use have a strong influence over the water use of dishwashers.  These 
may include technological design and cycle programming, as well as trade-offs between 
water use, energy efficiency, and wash performance.  The relationship of these variables to 
water use was not explored in this study. 
 
There is a wide spread in water use among the A-rated models (figure 17), partly because 
there is also a wide spread in energy.  The vast majority (96 percent) of the dishwashers in 
the 2007 Waterwise database are rated A for energy.  Whereas a Voluntary Industry 
Commitment for washing machines has led to the marketing of models rated A+ and A++, 
which are not official EU Energy Ratings, there has been no similar commitment for 
dishwashers. 
 
Therefore, there is a wide spread of energy uses among A-rated models, leaving scope for 
energy and water improvements.  A t-test showed that the water efficiency (l/cycle/PS) of 
A-rated machines was significantly better overall than that of B-rated machines (t (18) = -
13.88, p < 0.01).  It is likely that this spread may tighten further if the EU Energy Label is 
revised to include better than A ratings. 
 

 
 

Production 
stock mean 
and median 




