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1 Summary overview and outcomes 

Dishwashers, often grouped with washing machines as wet appliances, have been the 

subject of energy-focussed regulation in many countries starting in the early 1990s. Whilst 

they are not one of the larger energy users in a domestic setting, the prevalence of 

regulation along with some technological differences between the major international 

markets mean that identifying areas of potential improvement has benefits for individual 

households and governments alike.  

 

This benchmarking report examines: 

¶ Variations in the scope and stringency of national minimum performance levels 

required for dishwashers, and a summary of additional national policies seeking to 

promote dishwasher efficiency;  

¶ Key differences in product performance between countries over the 1996-2012 

period and any links to the policies in place over that period; 

¶ Areas of opportunity where additional or modified policy intervention may be 

desirable in the future to improve product energy performance; 

¶ The potential energy savings that are currently possible, and may be possible in the 

future if aggressive policy intervention is undertaken. 

The analysis has been undertaken as part of the Mapping and Benchmarking Annex, 

operating under the IEAôs Efficient End-Use Electrical Equipment (4E) Implementing 

Agreement. In addition to this quantitative-based analysis, members of the 4E Implementing 

Agreement can access separate additional qualitative insights into some of the policy 

drivers, barriers and resulting opportunities that exist regarding dishwashers and other 

domestic appliances at the national and regional level.1 

Coverage and limitations of the analysis 
The analysis is based on data supplied from Australia, Austria, Canada, Denmark, the 

European Union (EU), the Republic of Korea, Switzerland, the UK and the USA. Data was 

collected on all dishwashers with capacity of 6-16 places, including built-in, portable and 

drawer-type units but excluding table-top dishwashers. 

 

To enable comparison of the energy performance of products between countries, data was 

ónormalisedô based on the differences in the inlet water temperature and the load specified in 

each of the local test methodologies. North American2 data was also adjusted to show the 

full cycle energy consumption including that used for powered drying3. There are a number 

                                                

1
 This qualitative analysis is confidential and restricted to Mapping and Benchmarking Annex participants only. 

The analysis can be downloaded by participants from http://login.mapping.iea-4e.org/policy-benchmarking.   
2
 For the purposes of this analysis and report, North America refers to Canada and the USA. 

3 
Powered drying is the introduction of electrically generated heat into the washing chamber for the purpose of 

improving the drying performance of the dishwasher.  For models with this option, declared results in North 
America normally show the average of a test cycle with and without the powered drying in use. 

http://login.mapping.iea-4e.org/policy-benchmarking
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of other differences in the various regulations (for example variations in soiling regime and 

different reporting requirements) but these have not been adjusted for.  

 

To minimise uncertainties in the normalisation process and allow use of an Energy Efficiency 

Index (EEI) which has the flexibility to compare appliances of differing capacities, all country 

data was normalised to the EU regulations in force in 2013 and the associated EN 

methodology EN50242. However, due to some limitations in the normalisation methodology, 

the reported values for countries that required normalisation must be viewed with some 

degree of caution (Australia, Canada, Republic of Korea and the USA).    

 

This is particularly true for the USA and Canada where the normalisation steps about which 

there is some uncertainty have the largest impact, although direct comparisons between 

these countries remain robust.  Caution should also be taken with the normalised results for 

Australia where differences in the reporting requirements, for which there is no reliable 

method to adjust, mean that normalised energy metric results (UEC, UEE and EEI) are 

likely to appear better than they are in reality, although to what extent is unknown.   

 

Aside from this issue, the overall degree of impact on the comparability of normalised values 

across all countries is likely to be limited, and will have very little impact on direct 

comparisons between the EU countries and Switzerland who test to EN50242.   

Summary of policy actions 
The first mandatory requirements for labelling and/or minimum energy performance 

standards (MEPS) in the countries studied were those introduced by Canada and the USA in 

1994/95. Since then, all countries in the analysis have introduced mandatory comparative 

labelling with MEPS now in place in everywhere except Switzerland, which is planning to 

introduce them in 2014, and Australia. At the time of analysis, the MEPS in North America 

and Korea had been strengthened, as had those in the EU most recently in late 2013. 

 

Different metrics are regulated in each of the major markets, with the North Americans using 

Total Annual Energy Consumption while different types of Energy Efficiency Index (EEI) are 

used in the EU and the Republic of Korea, the latter using a combined energy and water 

efficiency index. The Korean and Australian governments have set minimum performance 

standards for cleaning and drying, as has the EU from late 2013. These variations are also 

reflected in a variety of approaches to labelling which, aside from energy, include information 

on some combination of cleaning/drying performance, CO2 emissions, cost and water use, 

the latter on a separate label in Australia. 

 

The integration of water efficiency in the Korean EEI makes direct comparison impossible but, 

by normalising North American MEPS it is possible to compare them on a like for like basis 

with the EU EEI. Although the assumptions that are necessary make the comparison 

illustrative, it is clear that the 2013 MEPS in Europe require significantly more energy efficient 

dishwashers than those in North America, by approximately 30% for standard size 
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dishwashers. There are a number of market differences that account for this significant 

variation in MEPS which are investigated below. 

 

In addition to these mandatory regulations, all countries have a number of other supporting 

policies. In particular, many countries have voluntary labelling to identify premium products 

(ENERGY STAR in North America and Energy Saving Recommended in the UK). Often 

these product labelling programmes are used as the focus for financial incentive schemes to 

encourage the adoption of these premium products. Other national-level activities range 

from mandatory reporting requirements to more generalised awareness campaigns.  

Comparative energy performance of dishwashers 
The average unit energy consumption for new dishwashers has fallen steadily in all 

countries/regions over the period for which data is available. When normalised to account for 

differences in local test methodology, dishwasher energy consumption has improved by an 

average of 1.9% each year across all countries. Despite this consistent pattern of 

widespread reductions throughout the 

period, Figure 1 shows that there remains a 

significant difference in average UEC 

between the North American market and the 

rest of the world. Comparing the 

performance of products in Denmark (the 

other dataset that runs over the same 

period) shows that in 1996 Canadian 

models used 47% more energy whereas by 

2012 that value had fallen but only to 43%.  

 

The scale of this difference is so significant 

that a separate evaluation was undertaken 

to establish whether the additional energy 

consumption could be accounted for and therefore whether the results were realistic. 

Although this was only a first order analysis, the results showed clearly that the difference in 

energy consumption is genuine and the scale of difference is reasonable.    

 

There are some fundamental differences in the North American dishwasher market that 

account for the extra energy. Firstly, North American dishwashers are almost always 

installed to take a hot feed whereas a cold feed is used elsewhere. As certain stages of a 

dishwasher's cycle do not require hot water, much of the embodied energy in a hot feed 

water supply is wasted during those stages, leading to an energy penalty. The second major 

difference is the predominance of powered drying4 functionality in North America, again a 

technology that is almost unused elsewhere. This functionality, which speeds up the drying 

process, is energy intensive and so again entails an additional energy cost.   

                                                

4
 The introduction of electrically generated heat into the washing chamber for the purpose of improving the drying 

performance of the dishwasher. 

Figure 1: Normalised unit energy consumption 

(refer to Annex 8 for data table). 
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However, as is always the case for the Mapping and Benchmarking Annex, the analysis is 

based on delivered energy efficiency. Given that dishwashers use a large proportion of 

energy for water heating, it may be that the primary energy use is lower in the North 

American models if the hot water source is a very efficient boiler in close proximity to the 

dishwasher. Policy makers in all regions should consider also assessing the primary energy 

use to establish under which circumstances hot water feeds may save primary energy. It 

may also be beneficial to encourage both hot and cold fill options in a single machine so that 

energy performance can be optimised to the local circumstances. 

 

However, in terms of delivered energy, there are still significant differences and North 

American policy makers should look closely at the opportunities to bring performance in line 

with other markets. Within the bounds of the legal framework in North America, in which 

regulators are required to ensure that any market intervention meets a number of criteria 

such as not precluding product classes or characteristics that are widely available, a number 

of options seem worthy of immediate review. These include: encouraging the introduction of 

new low energy powered drying; evaluating the extent to which water consumption can be 

reduced without negatively impacting on wash performance; and publicising the use of 

longer eco cycles from cold feed models so that consumers can choose lower energy 

options if they wish to.   

 

Comparing the better performing dishwashers in the rest of the world, European models are 

all very closely aligned, with Korean dishwashers performing similarly. Australian 

dishwashers appear to be the lowest energy consumers, using on average 5% to 12% less 

energy per cycle than those in Denmark for example. It is thought that the improved 

performance of Australian products can 

be attributed to some combination of 

differences in reporting requirements for 

wash and dry quality and consumer 

purchasing preferences, although the 

relative contributions of these are 

unknown.  

 

The first of these (the difference in 

reporting requirements5) means that this 

result should be treated with caution. It 

allows test cycles to be better optimised 

for energy performance. This has not 

been normalised for and will contribute to 

some extent to these lower test results 

                                                

5
 Australia has a minimum performance requirement for wash and dry quality but, unlike in the Republic of Korea 

and the EU, the result is not declared on the energy label (although since this analysis was undertaken, the EU 
has changed to an approach similar to Australia). 

Figure 2: Comparing UECs of the average product 

available to that of the average product purchased 

in Australia (refer to Annex 8 for data table). 
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for UEC. Secondly, it is possible that some of the difference is genuine and attributable to 

Australian purchasing preferences, which can be interpreted from Figure 2. One aspect of 

this is that slightly larger dishwashers are more popular in Australia and, perhaps counter-

intuitively, these consume less energy than the slightly smaller models that are more popular 

in Europe. Another aspect may be that Australian consumers are proactively buying the 

more efficient products although the evidence for this is not clear. 

 

The preference for larger dishwashers in Australia is shown clearly when looking at overall 

average capacity data. Figure 3 shows that while in most countries the average dishwasher 

capacity has remained fairly steady at between 11 and 12 place settings, Australian 

consumers are buying dishwashers 

with an average capacity of 

between 12 and 13 place settings. 

This is simply driven by a much 

greater market share of products 

with a capacity of 14 place settings 

compared to the other markets in 

the study.   

 

Having said that, there is a definite 

trend in most markets towards the 

purchase of larger capacity  units 

which, despite being somewhat 

offset by a concurrent increase in 

the numbers of very small 

dishwashers being purchased, 

leads to a slight increase in average capacity in markets across the EU. While no capacity 

data is available for Canada6, the data available from the USA suggests that this trend is not 

as apparent in North America where the range of capacities available on the market has 

remained fairly constant. The cause and significance of the relatively volatile capacity trend 

in Korea is unknown although the fact that it is a much smaller market may be a factor. 

 

Given that Australian dishwashers have both the lowest average unit energy consumption 

and the highest average capacity of the datasets analysed, it is no surprise that it is also the 

best performing market for energy efficiency. This is most apparent for the simple metric of 

Unit Energy Efficiency (UEE kWh/cycle/place setting) but remains true even when looking at 

an EU Energy Efficiency Index (which is designed to remove any inherent scale effects in 

energy consumption). The relatively consistent capacities of dishwashers in other parts of 

the world mean that the relative performance of the other countries is very similar to that for 

                                                

6
 While Canada does not collect model-specific capacity data, the markets are considered to be similar, with 

common products being sold in both markets. In general, the Canadian average capacity is expected to follow a 
similar trend to that shown for the U.S. 

Figure 3: Average capacity of dishwashers 

(refer to Annex 8 for data table). 
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energy consumption, including the very different performance of North American 

dishwashers. 

 

An unusual characteristic of dishwashers is that in many markets the largest models have 

lower UECs than the most popular mid-sized models. Figure 4 shows this in the UK where 

EU MEPS were introduced in 2011 

and were scheduled to be 

tightened in 2013. Because the 

larger capacity models offer 

greater functionality to the 

consumer, they are often sold at 

the top end of the market, allowing 

manufacturers to sell them at a 

higher price point. One reason for 

this improvement in performance 

at the higher capacities may be 

that manufacturers are using these 

premium products to invest in the 

product developments that are 

necessary to improve energy 

performance.   

 

It is also possible that the design and technology changes implemented by manufacturers to 

create additional capacity coincidentally deliver better performance. Changes such as 

improvements to filter design, pump motor efficiency, alternating pumping to upper and lower 

spray arms (thereby reducing the volume of water needed) or moving the heater from the tub 

to the water sump will create space and improve efficiency. Policy makers should work with 

manufacturers to understand these technologies and the other market drivers that allow 

larger units to consume less energy and develop policies that will encourage similar 

efficiency improvements in smaller capacity units. 

 

There are two non-energy metrics that can also shed some light on the drivers behind 

dishwasher energy performance over the period of the analysis. Firstly the water 

consumption of dishwashers has been reducing at a very similar rate to the energy 

consumption. This reinforces the importance of water use and suggests that it may be useful 

for regulators to incorporate water performance standards into their regulations, provided 

they are set alongside, and not in the place of, energy regulations. 

 

Although little data was available to the study, it seems that in Europe and Australia the 

programme cycle times for dishwashers under test have increased enormously since 1996. 

In Denmark, for example, it is estimated that cycle time has gone up by more than 200% in 

that period. There are a number of energy benefits to longer dishwasher cycles, but 

regulators should be aware that they will not be reaped if consumers are using faster wash 

cycles. Policies should therefore address this risk in some way, either by increasing the 

Figure 4: Energy performance of UK dishwashers 

by capacity (refer to Annex 8 for data table). 
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likelihood that consumers use the eco cycles or by making the test better reflect consumer 

use.  

The impact of regulations on performance 
Evidence of the effectiveness of 

regulations to improve efficiency in 

the markets studied is variable but 

the consistent trend towards 

improved product energy efficiency 

suggests that regulations have been 

effective in all countries. For 

example, Figure 5 shows that the 

average EEI of standard sized 

dishwashers in the EU and Swiss 

markets has fallen consistently 

since the introduction of energy 

labels in 1999. The enforcement of 

EU MEPS in late 2011 with the 

introduction of new premium label 

classes can also be seen to be driving further improvements in both the Austrian and EU-

wide results. The recent impact in the UK and Denmark is less clear, but a closer review of 

the UK situation suggests that average UK EEIs are almost certain to have improved 

significantly between 2011-13. It is also apparent that the introduction of more stringent EU 

MEPS in 2013 will significantly improve UK dishwasher efficiency again. Overall, this clearly 

suggests that the regulations in Europe are working effectively.  

 

Figure 6 compares the spread of product performance over the label classes in Australia in 

2009 and the UK in 2011, just before the introduction of the new premium labels in the EU. 

UK products and sales were mostly clustered in the top category of the old label whereas the 

products in Australia are more evenly spread across the different classes. This suggests that 

regular updates of energy labels are important and that the EU update of its label classes 

was needed when it was implemented. Regulators in all markets should look to ensure that 

labels retain sufficient differentiation of performance so that consumers can continue to 

choose the most efficient models. 
 

Figure 5: The impact of regulations on EU 

dishwasher EEIs (refer to Annex 8 for data table). 
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Updating MEPS regularly is also likely to drive improvements in the market and the most 

recent model data in Australia, North America and Korea shows that there is still a wide 

range of energy performances in those markets. This is less clear in the EU due to a lack of 

recent product data, although the 2012 data from Denmark does have a reasonable spread 

of performance. This suggests that the option to introduce or strengthen MEPS remains 

viable in most markets and should remain under review. 

Current best performing products  
The opportunity to continue to strengthen MEPS to help maintain the steady improvements 

in energy performance will depend on the development of new, more efficient products. The 

extent to which this is feasible is not addressed in this report, but policy makers could gain 

some insight into what may be possible by knowing the performance of the most efficient 

products found on the market at the time of data collection. 

 

For those countries where model-level data was available (Australia, Canada, Denmark, the 

UK and the USA), an analysis was undertaken to identify the most efficient dishwashers in 

the market. This analysis looked at all models (using the EU EEI metric to compare) and 

models by capacity (using normalised UEC). Figure 7 shows the best products identified. 

 

 

Figure 7: Best performing dishwashers in the markets covered. Overall product ranked 

by EU EEI, each capacity ranked by normalised UEC (kWh/cycle). 

 
 

Country 

on sale
Capacity

Normalised 

unit energy 

consumption 

(kWh/cycle)

Declared unit 

energy 

consumption 

(kWh/cycle)

Energy 

efficiency 

index 

(EEI)

Water 

consumption 

(litres)

All dishwashers in scope Australia 14 0.69 0.62 41.5 12.3

Dishwasher by capacity:

8 place settings Denmark 8 0.74 0.74 65.4 8.5

10 place settings Australia 10 0.71 0.63 45.2 12.5

12 place setting Denmark 12 0.82 0.82 51.2 10.2

14 place settings Australia 14 0.69 0.62 41.5 12.3

Figure 6: Comparison of the spread of product performance in Australia (SRI) in 2009 

with the United Kingdom (EU EEI) in 2011. (Size of circles shows sales volume) 
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These results reinforce the hypothesis that even within the existing products available on the 

market there is scope for increasing the efficiency of dishwashers. For example, the average 

performing Australian dishwashers with capacities of 12 and 14 places respectively use 35% 

and 30% more energy than the current best performing product. Given that these two 

capacities account for the majority of the market in many countries, the potential energy 

savings by moving the market towards the existing best performer would be substantial. 

 

Australia has a relatively wide spread of performance but is also the best performing market 

so the opportunities to improve energy performance in other locations are probably similar. 

Thus, policy makers can be assured that, in the short to medium term, aggressive policy 

intervention should not to lead to the inability of manufacturers to supply products to market. 

Long term potential energy savings 
Having established the opportunity for energy savings through greater uptake of the best 

products already on sale, there is value in briefly investigating the potential magnitude of 

energy savings that may be achieved through continued vigorous policy intervention.  

 

A forward projection of energy consumption of dishwashers in Australia, Canada, the 

Republic of Korea, Switzerland, the USA and the 27 member states of the EU has been 

undertaken on behalf of the 

Mapping and 

Benchmarking Annex using 

a derivative of the Danish 

ELMODEL-bolig (domestic) 

model.7 Using information 

presented in this report as 

input data, the projections 

examine two potential 

future scenarios for energy 

consumption from 2010 to 

2050. The two scenarios 

presented are: 

¶ Baseline scenario: This scenario assumes a óbusiness as usualô baseline where the 

efficiency of dishwashers continues to improve at current rates.  

¶ BAT/BNAT scenario: This scenario uses the same input data but attempts to 

estimate the maximum theoretical potential, by coercing the markets to offering only 

the currently best available technology (BAT), and future best technology that is not 

currently available (BNAT) which is assumed to improve at a rate of 1% per year. 

 

                                                

7
 http://www.ens.dk/en/info/facts-figures/scenarios-analyses-models/models/elmodel-bolig 

Figure 8: Baseline and BAT/BNAT projections of total 

dishwasher energy consumption in all regions analysed. 
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The resulting projections are shown in Figure 8. While it is clear that the full BAT/BNAT 

scenario will not be reached in the timescales used in the projections, it is at least useful for 

policy makers to see an estimate of the maximum theoretical savings potential. Despite 

assumed improvements in the efficiency of new dishwashers under the baseline scenario, 

the BAT/BNAT scenario projects that total consumption would be reduced to 25 TWh/yr by 

2020 (approximately 30 TWh/year below baseline) and achieve compound energy savings of 

no less than 1,200 TWh by 2050. 

 

While this is not as significant as for some other domestic appliances, it still suggests that 

ongoing policy intervention in the dishwasher market is very much worthwhile and will be 

necessary if some of the energy saving potential available in the full BAT/BNAT scenario is 

to be realised. 
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3 Introduction 

Dishwashers, often grouped with washing machines as wash appliances, have been widely 

studied by energy policy groups and have been subject to regulation in many countries since 

the 1990s. Whilst they are not one of the larger energy users in a domestic setting, the 

prevalence of regulation, along with some technological differences between the major 

international markets, mean that they are an interesting product to review in the Mapping 

and Benchmarking Annex.  

 

This benchmarking report outlines the primary policies implemented, and provides an 

analysis of the associated improvements in the energy performance of dishwashers over the 

period 1996-2012. It also investigates the potential for future improvement in dishwasher 

efficiency. The analysis is based on data supplied from Australia, Austria, Canada, Denmark, 

the European Union (EU), the Republic of Korea, Switzerland, the UK and the USA.  

 

The benchmarking has been undertaken as part of the activities of the Mapping and 

Benchmarking Annex, operating under the IEAôs Efficient End-Use Electrical Equipment (4E) 

Implementing Agreement.  

3.1 Objectives of the benchmarking analysis 
The analysis compares the performance of new and installed dishwashers in various 

markets over a period of years, and seeks to provide policy makers with evidence-based 

analysis of: 

¶ Variations in the scope and stringency of national minimum performance levels 

required for dishwashers, and a summary of additional national policies seeking to 

promote dishwasher efficiency;  

¶ Key differences in product performance between countries over the 1996-2012 

period and any links to the policies in place over that period; 

¶ Areas of opportunity where additional or modified policy intervention may be 

desirable in the future to improve product energy performance; 

¶ The potential energy savings that are currently possible, and may be possible in the 

future if aggressive policy intervention is undertaken. 

In addition to this quantitative-based analysis, members of the Mapping and Benchmarking 

Annex can access separate, additional qualitative insights into some of the policy drivers, 

barriers and resulting opportunities that exist for dishwashers and other domestic appliances 

at the national and regional level.8 

  

                                                

8
 This qualitative analysis is confidential and restricted to Mapping and Benchmarking Annex participants only. 

The analysis can be downloaded by participants from http://login.mapping.iea-4e.org/policy-benchmarking.  

http://login.mapping.iea-4e.org/policy-benchmarking


 

P a g e  | 2  P a g e  | 2 

Benchmarking Document Dishwashers 

  

The information and analysis contained within this summary document is developed to inform policy makers.  Whilst the information analysed was supplied by 

representatives of National Governments, a number of assumptions, simplifications and transformations have been made in order to present information that is 

easily understood by policy makers, and to enable comparisons with other countries. Therefore, information should only be used as guidance in general policy - it 

may not be sufficiently detailed or robust for use in setting specific performance requirements. Details of information sources and assumptions, simplifications and 

transformations are contained within the document or the related Mapping Documents. 

 

Issue date: 4 April 2014: 

 

3.2 Product coverage 
To enable like-for-like comparisons of products from markets subject to different regulatory 

definitions and culturally specific product specifications, a generic product definition was 

created to ensure that the products analysed in the different market datasets were of the 

same type. Figure 9 provides a summary of this product definition.9  

Figure 9: Summary product definition, categorisation and basis for analysis. 

Definition: Description: 

Definition and 

scope 

A machine which cleans, rinses, and dries dishware, glassware, cutlery, 

and, in some cases, cooking utensils by chemical, mechanical, thermal, 

and/or electric means, normally through the use of water and detergent. 

The machine may or may not have a specific drying operation at the end 

of the programme. 

The scope is to primarily include: 

¶ Single door built-in (this includes freestanding units in European 
definitions), portable and drawer-type dishwashers; 

¶ Both non-soil-sensing and soil-sensing units. 

The scope will exclude: 

¶ Table top dishwashers (with fewer than 6 place settings). 

Rated 

Capacity 
6-16 place settings 

Other 

characteristics 

to be noted/ 

analysed 

Analysed: 

¶ Wash Cycle Time 

Insufficient data to analyse: 

¶ Cleansing Performance; 

¶ Drying Performance; 

¶ Standby Functionality and Power Levels (Delayed Start, End of 

Cycle and Off). 

 

Based on this product definition, significant efforts were made to gain information on all 

dishwashers from all countries/regions participating in the Annex. Information was sought at 

the individual model level to allow the most accurate analysis of each of the markets. When 

model level data was not available, market average data was sought. All participating 

countries were able to provide data on the primary energy metrics and capacity (with the 

exception of Canada). Data on each of the other characteristics was only available for some 

countries. 

 

                                                

9
 The full Product definition for dishwashers is available at http://mappingandbenchmarking.iea-

4e.org/matrix?type=product&id=11.  
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3.3 Approach to benchmarking dishwashers, data quality and 
associated cautions 
Simply comparing the declared average annual unit energy consumptions, or other 

measures of appliance performance, can be very misleading. This is primarily due to: 

¶ Significant differences in testing methodologies used in the various countries/regions. 

In particular, the inlet temperature of the water used for the dishwasher and the size 

and make-up of the dishwasher load; 

¶ Differences in the requirements for data declarations in each country/region resulting 

in apparently similar (for example) energy consumption values actually providing 

values that differ substantially from the original test results. 

Thus, to enable effective comparison, source data has to be óprocessedô. The following sub-

sections provide an outline of the data processing undertaken to enable effective cross-

border analysis of dishwasher performance, and the associated cautions for interpreting the 

resulting outcomes due to limitations in the original data available, and the degree of 

processing required. 

3.3.1 Approach to benchmarking of dishwashers 
A full description of the analysis undertaken is provided in Annex 2. However, Figure 10 

provides an overview of the stages in the process with a summary description following.    

3.3.1.1 Data cleaning and pre-processing 

Data cleaning and pre-processing is best described as a mechanism for aligning all datasets 

to have comparable data to those received from elsewhere. These actions are country-

specific, but include: 

¶ Creation of annualised datasets and removal of duplicate entries where necessary; 

¶ Classifying product type and functionality in a manner consistent with the product 

definition (refer to section 3.2); 

¶ Adjusting reported values to be equivalent to test values based on national/regional 

regulatory regimes. 

In almost all cases, a number of assumptions were required in the data cleaning and pre-

processing activity. These are detailed in the individual country/region mapping reports (refer 

to section 3.3.1.2).  

Data Cleaning 
and Pre-

processing 

Production of 
Mapping 
Outputs 

 

Normalisation 

 

Production of 
Benchmarking 

Outputs 

 

Figure 10: Summary of stages in the mapping and benchmarking of 

domestic appliances. 
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3.3.1.2 Production of graphical mapping outputs 

Once the source data has been converted to a consistent format, this information is 

presented in individual mapping documents.10 These documents provide a summary of new 

appliance (and where possible stock) performance under local test conditions and include 

details of: 

¶ The average Unit Energy Consumption (UEC) of appliances in kWh/cycle; 

¶ The average Unit Energy Efficiency (UEE) of appliances in Wh/cycle/place-setting; 

¶ The average capacity of dishwashers in number of place settings; and 

¶ The average water use in litres. 

The mapping documents also provide summary information on the test methodology in 

place, product policy implemented and cultural information relevant to dishwashers.  

 

Where possible data presented is based on a sales weighted average as this provides the 

clearest indication of the appliances purchased and entering the stock in an individual 

country. However, this has not always been possible and, in some cases, average product 

weighted information is presented (i.e. an average of all models available in the market not 

weighted by the sales of each model).11 

3.3.1.3 Normalisation of product performance to enable international comparisons 

To move from the position where all product performance data is based on the differing 

national/regional regulations, to a position where productsô performance is more directly 

comparable, a further process is required to account for the differences in the test 

methodologies used in the different datasets analysed. This process is referred to within the 

4E Mapping and Benchmarking Annex as ónormalisationô. 

 

The individual unit energy performance of appliances from each country/region has been 

normalised to the requirements detailed in the 2008 EU regulations,12 the test method for 

which is EN50242 which is largely based on IEC 60436:2004. This benchmarking óstandardô 

has been selected due to: 

¶ The number of reporting countries included within the analysis which test using this 

(or similar) methodologies, hence minimising the risk of introducing error during the 

normalisation process; 

¶ The inclusion of a methodology for the calculation of an Energy Efficiency Index (EEI) 

which has the flexibility to compare appliances of differing capacities. 

  

                                                

10
 All dishwashers mapping documents are available at: 

http://mappingandbenchmarking.iea-4e.org/matrix?type=product&id=11.  
11

 Where datasets of different types are used, this is indicated in the graphics. 
12

 COMMISSION REGULATION (EC) No 60436:2008 of 2008, effective 1 October 2008. 

http://mappingandbenchmarking.iea-4e.org/matrix?type=product&id=11
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The specific process for normalisation is somewhat complex and is detailed in Annex 2. In 

summary however, while there are a number of differences in the test method that may have 

an impact on energy consumption, adjustments were made for only three of these 

differences: 

1. Conversion of truncated cycle UECs to full cycle UECs: in North America 

powered drying13 is commonly available on dishwashers. The North American 

product performance declarations for models with this functionality are the average 

of Unit Energy Consumption (UEC) for two test cycles; one in which the powered 

drying is switched on and one in which it is switched off (known as a truncated 

cycle). This analysis adjusts the declared UEC values to estimate the full cycle 

energy consumption with the powered drying switched on.14 An estimate of the 

adjustment needed is made using a small sample of data from an international test 

house that shows the percentage of energy used in each cycle stage, including 

powered drying.   

2. Differences in inlet water temperature: the various test methodologies require 

different nominal cold water inlet temperatures, which has a direct impact on the 

energy needed to raise the water to the temperature required at the various stages 

of the dishwasher cycle. However, there is a well understood methodology for 

adjusting the water inlet temperatures to comparable levels based on the specific 

heat capacity of water. All results in this report are therefore adjusted to have the 

same nominal inlet water temperature of 15°C.  

3. Differences in load size and content: the test methodologies used for measuring 

product performance included in the datasets used in this analysis specify slightly 

different load types (ie the type of crockery and cutlery which define a standard 

óplace settingô, the inclusion of serving utensils, etc). Perhaps more importantly, all 

tests other than the North American test require that dishwashers are loaded with 

the number of place setting equal to the rated capacity of the appliance, while in 

North America a standard unit15 is always loaded with eight place settings. The 

difference in total thermal mass of the various loads has an impact on tested energy 

consumption as the load absorbs and releases some of the heat from/to the water at 

the different stages of the dishwasher's cycle. An adjustment has been made to all 

results (other than those tested to benchmarking methodology) based on an 

                                                

13
 The introduction of electrically generated heat into the washing chamber for the purpose of improving the 

drying performance of the dishwasher. 
14

 It is Annex policy to normalise for differences in test methodology that alter the UEC of the appliance so that 
the normalised result is an approximation of the result if the machine had been put through the benchmarking test 
method. While this might suggest that the powered drying energy should be removed from the North American 
results, the EU test method has no requirement for powered drying because this technology is mostly not 
available in the EU. However, the EU regulations do have a minimum standard for the dryness of the load at the 
end of the programme cycle. EU models tend to use a very high temperature final rinse to aid the drying process 
through evaporation which also has an energy cost. It is unclear whether a load in North America will be dry 
when a truncated cycle is used which would also make the results incomparable. Given that powered drying is 
very common in North American dishwashers and is most likely used by many consumers, it has been decided to 
use the full cycle energy in this analysis to ensure that the load is dry as is the case in the benchmark test. This 
approach will overstate to some degree the actual average UEC of dishwashers as used by consumers in North 
America but is the most comparable result to the benchmarking test. 
15

 This is defined in North America as a unit with a capacity of 8 or more place settings. In the EU test, the 
definition of standard is 10 or more place settings, while in Korea it is 7 or more place settings. 
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estimate of the difference in energy required to raise the temperature of the load 

through a typical EU test cycle. This estimate requires a series of assumptions 

about: 

a. the mass of the different components of the load; 

b. the specific heat capacities of those load components; and 

c. the temperature profile through which the load is heated in a typical EU 

cycle. 

3.3.2 Original data quality, impact of the normalisation and the grading of 
resulting outputs 
Significant efforts were made by all participants to obtain information on the performance of 

products within their national/regional markets, and to ensure the integrity of the data 

supplied. However, inevitably the specific nature of each dataset is different. For example, 

some datasets are based on detailed information on individual models while others are 

based on aggregated data across a market. Even where datasets are based on individual 

models, the specific content may differ either in the product attributes captured during 

original data collection, or in the method of capture, e.g. compulsory product registration as 

products originally enter a market compared with somewhat less comprehensive surveys of 

the actual products sold within a market in a particular year. 

 

In an effort to assist readers in understanding the degree of confidence they may place in 

each of the results presented, the Annex has developed a system for ógradingô the outputs 

associated with individual datasets, and the comparability of those outputs with outputs from 

data sourced elsewhere. 

3.3.2.1 Approach to grading of data and associated analysis 

The grading system developed by the Annex to provide a measure of the confidence in the 

reliability of analysis and associated outputs is based on an appraisal of the type and quality 

of the initial data input, the degree to which any consequential manipulations are likely to 

have degraded the reliability of the original data, and/or the comparability of outputs with 

those of other countries. While expert opinion is used to formulate the specific grading 

allocated to individual datasets or outputs, this expert opinion is formed based on a 

consistent framework outlined in Annex 3.  

 

The system enables the allocation of a órobustô, óindicativeô or óillustrativeô grading to each 

output. 

3.3.2.2 Grading of outcomes and cautions when interpreting data 

Based on the grading system outlined above, each output used in this report has been 

allocated a robust, indicative or illustrative grading. The justification for the grading of each 

output is provided in Annex 4, but the key elements of the analysis that introduce uncertainty 

are described below. 

 

It is strongly recommended that readers familiarise themselves with the gradings 

allocated to each output to ensure they have an understanding of the degree of 

confidence they may place in individual outputs and associated observations. To aid 
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transparency and understanding, unless otherwise stated, all graphic outputs in this 

report that compare new product performance show the grading by use of solid, 

dashed and dotted lines to represent outputs that are robust, indicative and 

illustrative respectively.  

 

Uncertain aspects of the analysis approach 

When normalising the unit energy consumption of dishwashers for differences in the test 

procedures between regions, the primary impacts on energy consumption are believed to be 

those that have been normalised for as described in Section 3.3.1.3. The cautions 

associated with these different steps are as follows: 

1. Conversion of truncated cycle UECs to full cycle UECs: Readers should be aware 

that normalised North American results show an estimate of full cycle UEC which include 

powered drying. The adjustment used to move from declared to full cycle UEC are based 

on an assumption drawn from the analysis of a small sample of test results. While expert 

opinion suggests the adjustment is reasonable, the precise accuracy is unknown and 

consequently this reduces confidence in the relative position of the North American 

results to other datasets. 

2. Differences in inlet water temperature: This aspect of the normalisation approach can 

be viewed with a high confidence because the methodology for adjusting results is well 

understood and widely used. 

3. Differences in load size and content: The theoretical approach used for this 

normalisation step has been reviewed by a number of dishwasher experts from the 

participating countries and is considered a reasonable approximation for the impact of 

this difference in test methodology. However, again the precise accuracy is unknown and 

consequently the confidence with which this adjustment can be viewed is uncertain. This 

reduces confidence in the relative positions of the following country results to all other 

datasets: Australia, Canada, Republic of Korea, USA. 

 

The impact of these three different normalisation steps for the different datasets is 

summarised in Figure 11. This table shows the range of average adjustments made for each 

normalisation step (from the largest reduction in UEC to the largest increase in UEC) across 

all years for which data was normalised in each country. This range of UEC adjustments  

gives an indication of the scale of impact that the uncertainties described above for each 

normalisation step have on the final results for each country.  

Figure 11: The range of impact of three main normalisation steps on the annual 

average Unit Energy Consumptions (UECs) for each country dataset. 

 

Normalisation step:

Powered Drying N/A 5.3% to 6.1% N/A 2.9% to 4.9%

Differences in load (place settings) -2.0% to 4.6% 5.9% to 10.8% 3.4% to 3.7% 8.7% to 10.3%

Inlet water temperature 5.7% to 6.8% -8.9% to -5.7% N/A -7.0% to -6.5%

Australia Canada USA
Republic of 

Korea
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It should be noted that in both Canada and the USA the normalisation steps for powered 

drying and load variation combine to increase normalised UECs by 11.1%-19.4%. As the 

assumptions for these normalisation steps are less certain than for inlet water temperature, it 

is likely that the accuracy of these normalised North American results have the greatest 

uncertainty associated with them. However, North American results are still directly 

comparable. 

 

During the course of the analysis, another difference in the way dishwashers are regulated 

was identified that has an impact on energy consumption and should be noted specifically. 

The Australian and Korean regulations have a minimum performance requirement for 

washing and drying quality but these metrics are not declared on the label in Australia. This 

allows Australian manufacturers to tune their dishwasher test cycles to optimise energy 

consumption while just meeting the wash and dry quality standards. The EU has set 

minimum wash performance standards since late 2013 (albeit at a potentially higher level i.e. 

the old A class level) but before then, when the data in this report was captured, the EU 

approach was different. There was no minimum standard for wash and dry quality but, as in 

Korea, wash and dry quality were shown on the label, meaning that manufacturers had an 

incentive to use additional energy to achieve better cleaning and drying performance results. 

This is known to have an impact on the relative energy performance of Australia to the EU 

and Korea but the scale of that impact is unknown and cannot be normalised for.16 This 

means that relative to the normalised results of the other countries analysed, Australian 

energy performance results are likely to appear better than they are in reality, although to 

what extent is unknown. 

 

A number of other differences in test methodology that are not adjusted for are described in 

the product definition for dishwashers17 and include differences in soiling regimes and the 

requirements for water hardness and the use of detergents. No adjustments were made for 

the other differences identified in the product definition because either their impact was 

considered too small to allow reliable normalisation and/or because neither empirical nor 

theoretical methods for normalisation were known to the Annex at the time of publication. 

While in most cases, it is likely that ignoring these differences will not have a significant 

impact on the comparability of results from the different datasets, differences remain 

between the results shown from different test methodologies and readers should be 

aware of this when using this report.   

 

The data gradings allocated to each result on the basis of the justifications provided in 

Annex 4 are shown in Figure 12. Please refer to the notes below the figure which explain 

each of the annotations in the table. 

                                                

16
 Any difference in the minimum standards in Australia and Korea will also affect energy consumption but as no 

comparison of the stringency of these standards is available, the impact is of unknown scale. North American 
models will benefit even further from having no wash or dry quality requirements but this is a minor aspect of the 
differences in that test compared with the other markets. 
17

 Available from: http://mappingandbenchmarking.iea-4e.org/matrix?type=product&id=11 

http://mappingandbenchmarking.iea-4e.org/matrix?type=product&id=11
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In summary, the most important cautions to be aware of when reviewing the energy metrics 

results (UEC, UEE and EEI) presented in this report are: 

¶ Comparisons between countries originally testing to the benchmarking test methodology 

(EU and Switzerland) can mostly be considered robust.   

¶ Results from other test methodologies require varying degrees of normalisation in order 

to be comparable to the EU test method. Data is normalised for differences in inlet water 

temperature and composition of the load. This reduces slightly the confidence in the 

comparability of the energy metrics to the benchmarking test method for the results from 

Australia, Canada, Korea and the USA. 

¶ Confidence in the comparability of the North American (Canada and the USA) results to 

the benchmarking test method is reduced further due to the additional normalisation 

step required to adjust UECs to those for a full cycle including the powered drying 

functionality. 

¶ A different approach to reporting wash and dry quality metrics in the EU regulations that 

other datasets cannot be normalised for is likely to cause EU results to appear worse in 

comparison to other countries than they are in reality, although to what extent is unknown.  

¶ Confidence in the comparability of Canadian data is significantly affected by the absence of 

capacity values, which are not required for compliance under its regulatory regime. This has 

knock-on impacts on both UEE and EEI results, leading to illustrative gradings in an 

otherwise robust dataset. 

Figure 12: Summary of grading of mapping and benchmarking outputs. 

Mapping/ 
Benchmarking: 

UEC UEE EEI Capacity Water 

SWA PWA SWA PWA SWA PWA SWA PWA SWA PWA 
Country   

Australia 
M 1 1 1 1 N/A N/A 1 1 1 1 

B 2 2 2 2 2 2 1 1 1 1 

Austria 
M 1 1 3 3 N/A N/A 2 2 N/A N/A 

B 1 1 3 3 2 2 2 2 N/A N/A 

Canada 
M 1 1 3 3 N/A N/A N/A N/A N/A 1 

B 2 2 3 3 3 3 N/A N/A N/A 1 

Denmark 
M 1 1 1 1 N/A N/A 1 1 1 1 

B 1 1 1 1 1 1 1 1 1 1 

Korea 
M 1 1 1 1 N/A N/A 1 1 2 2 

B 2 2 2 2 2 2 1 1 2 2 

Switzerland 
M 2 2 3 3 N/A N/A 2 2 N/A N/A 

B 2 2 3 3 3 3 2 2 N/A N/A 

UK 
M 1 1 1 1 N/A N/A 1 1 1 1 

B 1 1 1 1 1 1 1 1 1 1 

USA 
M 1 1 1 1 N/A N/A 1 1 3 3 

B 3 3 3 3 3 3 1 1 3 3 

EU 
M 1 1 2 2 N/A N/A 1 1 N/A N/A 

B 1 1 2 2 2 2 1 1 N/A N/A 
NOTES: 

Grading:   1 = Robust, 2 = Indicative, 3 = Illustrative 

Metrics: UEC: Unit Energy Consumption, UEE: Unit Energy Efficiency, EEI: Energy Efficiency Index 

Averages: PWA: Product weighted average data, SWA: Sales weighted average data 

Results: M: Mapping results, B: Benchmarking results (grading is relative to the EU test method) 
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4 Summary of policy interventions 

4.1 Overview of dishwasher policies by country 
Among the countries analysed, dishwashers first saw policy intervention related to energy 

efficiency in the mid 1990s. In 1994/95, mandatory requirements for labelling and minimum 

energy performance standards (MEPS) were introduced in both Canada and the USA.   

 

Australia had introduced energy mandatory labelling by 1998, the first region to do so using 

an Energy Efficiency Index (EEI) method. At the same time, Minimum Performance 

Standards (MPS) were introduced, although these did not address energy efficiency, but 

rather focused on the minimum performance levels for both wash and dry quality.  

 

The European Union introduced mandatory energy labelling in 1999, using a different EEI 

method to that used in Australia. This was mirrored by Switzerland in 2002/3. The Republic 

of Korea also followed in 2002, using a third EEI methodology that incorporates water 

efficiency, and simultaneously introduced MEPS based on that EEI metric. The Korean 

regulations also have minimum performance standards for washing and drying performance. 

 

Twelve years after introducing labelling, the EU became the last region in this study to 

introduce MEPS, doing so in 2011 with a revised EEI methodology that includes standby 

power in off and left-on modes. This EEI was also used to update the labelling requirements. 

The EU MEPS were to be tightened in late 2013 (and 2016 for compacts) introducing a 

minimum requirement for wash and dry quality and removing those from the energy label. At 

the time of the publication of this report, Switzerland was planning to bring its regulations in 

line with those of the EU in August 2014. 

Since the introduction of regulations in these markets, a number of updates have been made 

which increase the stringency of the MEPS and/or revise the labels to allow the identification 

of ever more efficient products. The most significant of these was the introduction of more 

stringent MEPS in USA and Canada in 2010, the USA version including water consumption 

performance standards. These were strengthened again in 2013 in the USA, with Canada 

planning to align again in 2014. Australia introduced MPS for water use, which has a direct 

impact on energy, in 2006 and for standby power in 2007. 

In addition to this mandatory regulations, all countries have a number of other supporting 

policies. In particular, many countries have voluntary labelling schemes to identify premium 

products (e.g. ENERGY STAR in North America). Often these product labelling programmes 

are used as the focus for financial incentive programmes to encourage the adoption of these 

premium products. Other national-level activities range from mandatory reporting 

requirements to more generalised awareness campaigns. Additional local and/or national 

actions targeted at specific social groups are numerous in many countries.  

 

Figure 13 provides a summary timetable for the introduction of MEPS and labelling within 

participating countries, with Annex 5 providing a more detailed summary of the major 

national and pan-national policy interventions that have occurred to date, or that are 

anticipated in the near future.
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 Metrics: 

¶ Å EEI = Energy Efficiency 
Index 

¶ Å (T)AEC = (Total) Annual 
Energy Consumption 

¶ Å EF = Energy Factor 

¶ Å EOC = End of Cycle 
standby Power 

¶ Å Off = Off mode standby 
power 
Å g/c = gallons/cycle 

 

Other notes: 

Å EEI methods vary by 
country. For details see the 
country mapping reports.

18
 

 

Å EU shows late 2013 
regulations. Previously wash 
and dry quality were on label 
and not Minimum 
Standards. 

 

* Size:  Definitions of standard (Std) and compact (Com) 

dishwashers vary by test method as follows:  

                                                

18
 See:  http://mappingandbenchmarking.iea-4e.org/matrix?type=product&id=11 

Country Standard: Compact

Canada/USA
rated capacity ps Ó 8 

and 6 serving pieces

rated capacity ps < 8

and 6 serving pieces

EU
rated capacity ps Ó 10 

and width > 50 cm

rated capacity ps Ò 9 or 

> 9 and width Ò 50 cm

Republic of Korea rated capacity ps > 6 rated capacity ps Ò 6

Figure 13: Summary table of MEPS and labelling schemes with implementation dates for each region. 
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Introduction Revision(s) Introduction Revision(s)

Australia V V
Wash and dry only

1988
Water: July 2006

Standby: April 2007
1988

Water: July 2006
October 2000 V

Canada V V

Jan ô95 - Energy Factor:
Std* > 0.46 kWh/cycle
Com* > 0.62kWh/cycle

Jan 2010: TAEC + water
Std* < 355 kWh/yr + 6.5 g/c
Com* < 260 kWh/yr + 4.5 g/c

May 2013 : TAEC + water
Std* < 307 kWh/yr + 5.0 g/c
Com* < 222 kWh/yr + 3.5 g/c

1995 for EF 2010 for TAEC V

EU

Countries
V V V

Dec 2011 ïlocal EEI:
Std* < 71

Com* < 80

Dec 2013/16 - local EEI:
Std* < 63/63

Com* < 71/63
March 1999 December 2011 V

Republic of 

Korea
V V V V

2002 - local EEI:
Std* < 10
Com* < 8  

2010: local EEI:
Std*: > 10
Com* > 5

2002 Regular revisions V V V V V

Switzerland 2014: MEPS align with EU 2002/2003 Jan-Jun 2012 V V V

USA V V

1994 - Energy Factor:
Std* > 0.46 kWh/cycle
Com* > 0.62kWh/cycle

Jan 2010: TAEC + water
Std* < 355 kWh/yr + 6.5 g/c
Com* < 260 kWh/yr + 4.5 g/c

May 2013 : TAEC + water
Std* < 307 kWh/yr + 5.0 g/c
Com* < 222 kWh/yr + 3.5 g/c

1995 for EF 2010 for TAEC V V

http://mappingandbenchmarking.iea-4e.org/matrix?type=product&id=11
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4.2 Comparison of MEPS and energy labels 

The minimum energy performance standards (MEPS), and corresponding label schemes, 

are based on a different metric in each country. Whilst Canada and USA use total annual 

energy consumption, Australia (labels only), the EU and the Republic of Korea use a locally 

specific form of energy efficiency index (EEI). For Australia and the EU this EEI is derived by 

comparing the annual energy performance of a dishwasher to a standard machine of the 

same capacity. The Korean EEI is a little more complex as it combines a similar EEI for 

energy consumption with an equivalent comparison for water consumption. 

 

The net result of these variations in the approach to regulation is that it is not simple to 

compare directly the stringency of the regulations in the different markets. However, using 

the normalisation approach described in section 3.3.1.3 and some assumptions on typical 

values for water consumption for a given capacity and standby power, it is possible to 

estimate the equivalent EEI values for the North American MEPS19 as well as for the highest 

and lowest Australian label boundaries and the North American ENERGY STAR levels.  

These comparisons are as shown in Figure 14.  
 

 

                                                

19
 European and North American MEPS are both different for ócompactô and óstandardô models but the transition 

point is at a different capacity. This creates an unusual step effect for the normalised North American MEPS 
which is not informative and so the comparison only shows larger models. This is still useful however as these 
models form the bulk of the market in both regions anyway. 

Figure 14: Comparison of recent MEPS for standard size models in the EU and  

the USA with Australian Energy label and North American ENERGY STAR levels.  

All values normalised to the EU EEI methodology.  
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As a result of the uncertainty in the normalisation approach and the assumptions made, this 

comparison can only be regarded as illustrative.20 However, despite this, it is clear that the 

MEPS in place during the period of this analysis and planned for 2013 are more stringent in 

the EU than in North America (by around 32% in 2013). This is a significant difference that 

reflects the different technology in use and different consumer expectations in the North 

American market, as will be investigated further in section 5.1.2 and in more detail in Annex 

6. Even the requirements for being awarded the Premium ENERGY STAR label allow a 29% 

higher EEI than the EU MEPS and 44% higher than the top EU label boundary. A more 

comprehensive assessment of the differences described in Annex 6 would be necessary to 

understand whether or not this indicates that North American MEPS and ENERGY STAR 

levels could be tightened but given the magnitude of difference, this is an exercise that North 

American regulators may wish to pursue. 

 

While Australia has no MEPS, the lowest EEI value awarded to the worst energy label 

category (1.5 Star) is somewhat higher than the EU MEPS but the highest label boundary is 

significantly better than the EU best label (A+++). This again reinforces the opportunity for 

review in North America but may also point to a similar opportunity in the EU, provided 

Australian models are achieving the higher energy label categories, as is investigated in 

Section 5.7.3.  

 

Figure 15 shows the same 

comparison of regulations for 

dishwashers but for all 

capacities within the scope of 

the analysis. The comparative 

stringency of the regulations is 

similar for the less common 

compact dishwashers but, as 

can be seen, differences in the 

way the different regulations 

treat the transition from compact 

to standard sizes makes 

comparison very complex. 

Standard size models in North 

America have a capacity of 8 or 

more place settings and have 

higher total annual energy 

consumption allowances in the 

MEPS. In addition, the MEPS in the EU are different for compact and standard sizes 

(transitioning to standard at 10 place settings) but the EEI calculation is also different, so 

there is an impact at 10 place settings for the normalised North American MEPS and the 

normalised Australian SRI label boundaries.   

                                                

20
  As described in more detail in Annex 6, the difference is still considered statistically significant in that it is 

believed to be considerably larger than the uncertainty introduced by the normalisation process. 

Figure 15: Comparison of recent MEPS in the EU and the 

USA with Australian Energy label and North American 

ENERGY STAR levels (for all in-scope capacities). All 

values normalised to the EU EEI methodology. 
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4.3 Key observations for policy makers 

Comparing the different policies in place raises a number of issues to be considered by 

policy makers in each of the countries:   

¶ The clearest question is whether or not MEPS in North America can be tightened in 

order to come more into line with the rest of the world. Despite the differences in the 

marketplace, the scale of difference suggests that a detailed review of this 

opportunity would be worthwhile in that region. 
 

¶ Comparing performance required to achieve the top rating in the Australian label 

scheme with that in the EU suggests that the Australian label offers greater 

differentiation of the better performing products. It may also be possible for policy 

makers in the EU to look again at energy labels and set levels for the better 

performing products at a more stringent level. 
 

¶ Aside from the opportunities to implement more stringent standards and labels, there 

are a number of other differences in the way dishwashers are regulated and tested in 

the various markets. These different approaches to regulation are almost certainly 

implemented in each market with sensible rationales. It is therefore worth 

summarising them here so that the rationale behind each of them can be reviewed by 

policy makers: 

o Metrics for regulating: North America regulates energy consumption using a 

value for total annual energy consumption while all other markets use an Energy 

Efficiency Index (EEI). The Korean EEI includes a metric for water use while the 

North Americans regulate this separately. All markets except Korea include 

standby power within their regulated energy metric but different approaches to 

standby power are used.   

o Approaches to testing: the loading regime for a standard dishwasher in North 

America has 8 place settings irrespective of the capacity while all other 

regulations require models to be loaded to capacity. There are benefits to both, 

the North American approach aiming to more closely replicate real consumer use 

while the others allow the clean and dry quality assessment which must be done 

at the worst case to ensure it cleans and dries properly when loaded to capacity. 

The North American tests do not have a test for cleanliness21 or dryness and, for 

models without soil-sensing, also run with a clean load which makes the test 

simpler and less costly.22 

Understanding the rationale behind these different approaches may also offer insight 

into ways regulations can be improved. Furthermore, if it is established that some of 

the differences are not essential, e.g. due to differences in local market conditions, 

the opportunity to harmonise the regulations can be assessed, which would improve 

the comparability of dishwasher energy performance in different markets.  

                                                

21
 Note that at the time of publication, the ENERGY STAR program was developing a cleaning performance test 

method. 
22

 Expert opinion suggests, however, that a significant proportion of dishwashers in Canada and the USA now 
have a soil-sensing functionality, while the Canadian data suggests it is approximately one third of models. 
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5 Comparison of dishwasher energy performance 

5.1 Unit energy consumption  
5.1.1 Unit energy consumption of dishwashers under local test conditions 
The average unit energy consumption for new dishwashers tested under local conditions has 

fallen consistently in all countries/regions over the period for which data is available (see 

Figure 16). Where data is available for the whole period, these improvements have been 

significant, typically with annual reductions in energy consumption of 2-3%. Over the whole 

period, this amounts to a compound reduction in UEC of as much as 35% in the USA.   

 

For some of the European countries, where data is only available for more recent years, the 

annual reductions have been smaller at closer to 1%. However, the larger reductions in the 

UK and 

Denmark, 

which have 

data over a 

longer period, 

suggest that 

this may have 

been mirrored 

in the other EU 

markets. 

Overall, 

average 

annual 

reduction in 

unit energy 

consumption 

across all 

countries over 

reported years 

was 1.9%.   

 

Despite this consistent pattern of widespread reductions throughout the period, there 

remains a significant difference in average UEC between the North American market and the 

rest of the world. However, looking at declared unit energy consumption can be very 

misleading due to the significant differences in test methodologies in use in the different 

countries/regions. It is necessary to review the normalised results to understand whether this 

difference reflects reality. 

 

 

 

 

Figure 16: Declared average unit energy consumption for new 

dishwashers 1996-2012 (refer to Annex 8 for data table). 
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5.1.2 Unit energy consumption of dishwashers normalised to the EU test 
Figure 17 displays the same time series of average unit energy consumption for all 

dishwashers, but normalised to account for differences in local test methodology described 

in Section 3.3.1.3. It is immediately apparent that even after normalisation, dishwasher unit 

energy consumptions are still much higher in North America.  

 

Comparing performance with Denmark (the other dataset that runs over the same period) 

shows that in 1996 Canadian models used 47% more energy than those in Denmark 

whereas by 2012, that value was 43%. For USA, the additional energy consumption is 

slightly higher. This difference in energy consumption is so significant that it is worth 

investigating the causes of the apparent additional energy use in order to be confident that 

they reflect reality. 

5.1.2.1 Exploring the causes of higher normalised UECs in North America 

In order to understand whether or not the increased energy consumption in North America is 

real, an analysis was undertaken to look at the possible causes of the additional energy use. 

This high-level analysis, a full description of which is shown in Annex 6, first looked at 

whether it was simply because North American machines had larger capacities but, as can 

be seen in section 5.2, this is not the case.23 However, the analysis did identify two other 

fundamental differences in the way dishwashers work in North America as the cause of the 

additional energy consumption. The use of more water from a hot feed and powered drying 

are believed to be the main causes as described below.   

                                                

23
 Note that if the same capacity models have significantly different dimensions between the markets, this could 

have an impact on energy consumption. Data was only available on product dimensions in Australia but a brief 
survey of current models in North America and the EU suggests that the dimensions are broadly similar. 

Figure 17: Normalised average unit energy consumption for new dishwashers 

1996-2012 (refer to Annex 8 for data table). 
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Additional hot water 

North American dishwashers almost always use hot feed water and so are tested with a hot 

feed, whereas in the rest of the world dishwashers take in cold water which they heat 

internally. Having a cold feed allows dishwasher designers to only heat the water when 

absolutely necessary and therefore pre-rinse and intermediate rinse fills are usually not 

heated. While some of the heat within the load is lost to the cold water as a result of these 

cold fills, this only offsets slightly the energy premium needed for using heated water at the 

stages. The size of this energy penalty for North America is increased by the fact that North 

American machines also have significantly higher water consumptions overall as can be 

seen in section 5.6. 

 

Powered drying 

The second difference is that the vast majority of North American machines include the 

option for powered drying24 which, as described in Annex 2, incurs a significant energy 

penalty. This option is not available on most, if not all, machines in other markets and the 

additional energy contributes significantly to the higher average UECs in North America. The 

explanation for the inclusion of the powered drying energy in this analysis is given in Section 

3.3.1.3. 

 

Accounting for the difference 

In a comparison of Canadian results with those from the UK (see Annex 6 for details) the 

contribution of each of these differences was estimated. The analysis was very high-level but 

the results shown in Figure 18 do suggest that removing the additional energy used by 

Canadian dishwashers on the extra hot water and powered drying takes the average UEC of 

Canadian 

dishwashers 

down, to be in 

line with those 

in the UK. 

Consistently 

across all 

years, the 

additional hot 

water accounts 

for around 70% 

of the 

additional 

energy whilst 

the powered 

drying 

accounts for 

around 30%.    

                                                

24
 The introduction of electrically generated heat into the washing chamber for the purpose of improving the 

drying performance of the dishwasher.   

Figure 18: Estimate of the factors contributing to larger UEC values in 

Canada compared with the UK (refer to Annex 8 for data table). 
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Whilst this analysis requires some significant assumptions, the approach has been reviewed 

by a number of dishwasher experts who concluded that the orders of magnitude were 

realistic, i.e. that the scale of the difference in UEC was far more significant than the 

uncertainty introduced by the normalisation process. It can therefore be reasonably 

concluded that North American dishwashers do in fact use significantly more energy than 

those in the other markets analysed. 

 

It is worth emphasising that the Annex focuses on delivered energy, i.e. the energy used by 

the appliance itself, rather than the primary energy used, e.g. including losses back to a 

power station upstream. Given that so much energy is used in water heating in this instance, 

it may be that the picture is very different for primary energy consumption. For example, if 

the hot feed water is generated by a very efficient boiler system in close proximity to the 

dishwasher, it may be that the primary energy use is better, or at least is more in line with 

other markets, in the North American models.   

5.1.2.2 Review of UEC in the better performing markets 

Having established that the striking difference in energy consumption in North America is 

most likely genuine, it is worth looking at whether there are any notable trends in dishwasher 

performance in the other markets, i.e. products on sale in countries that do not use hot feed 

dishwashers or powered drying. Of those, the normalised UEC results suggest that Australia 

has the best performing models in all years with, for example, consumptions being between 

5%-12% lower than those of Denmark.  

 

As has already been stated in section 3.3.2.2, the difference in the Australian reporting 

requirements for wash and dry quality are likely to make Australian UEC results look better 

relative to the normalised results 

from other countries than they are in 

reality. It is possible that a 

combination of this and the 

uncertainties caused by the 

normalisation process are the cause 

of this apparent better performance 

in Australia. However, as this cannot 

be certain, it is worth exploring other 

possible reasons. 

 

The first thing to consider is whether 

or not Australian dishwashers have a 

different capacity to those in the rest 

of the world that may cause a 

reduction in energy consumption. It 

is clear from Figure 22 that 

Australian dishwashers are on average larger than those in the rest of the study. This is 

important because, as can be seen from Figure 19, dishwashers with capacities of 14-15 

Figure 19: Declared Product Weighted 

Average unit energy consumption for new 

Australian dishwashers by capacity 2001,  

2008-10 (refer to Annex 8 for data table). 

 

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

6-7 8-9 10-11 12-13 14-15
Capacity (place settings)P

ro
d

u
c
t 
W

e
ig

h
te

d
 A

v
e
ra

g
e
 U

n
it
 

E
n

e
rg

y
 C

o
n

s
u

m
p

ti
o
n

 (
k
W

h
/c

y
c
le

)

2
0

0
1

2
0

0
8

2
0

0
9

2
0

1
0

2
0

0
1

2
0

0
8

2
0

0
9

2
0

1
0

2
0

0
8

2
0

0
9

2
0

1
0

2
0

0
1

2
0

0
8

2
0

0
9

2
0

1
0

2
0

0
1

2
0

0
8

2
0

0
9

2
0

1
0



 

P a g e  | 19  P a g e  | 19 

Benchmarking Document Dishwashers 

  

The information and analysis contained within this summary document is developed to inform policy makers.  Whilst the information analysed was supplied by 

representatives of National Governments, a number of assumptions, simplifications and transformations have been made in order to present information that is 

easily understood by policy makers, and to enable comparisons with other countries. Therefore, information should only be used as guidance in general policy - it 

may not be sufficiently detailed or robust for use in setting specific performance requirements. Details of information sources and assumptions, simplifications and 

transformations are contained within the document or the related Mapping Documents. 

 

Issue date: 4 April 2014: 

 

places use slightly less energy than those with room for 12-13 places in Australia.25 Also, 

compared with those in the UK, it appears that Australian consumers are more likely to 

purchase these low UEC 14-15 place setting models. Given that the relatively high UECs for 

the 12-13 place models are more pronounced in the UK market (see Figure 28), it appears 

that the larger capacity dishwashers bought in Australia are contributing to the lower average 

unit energy consumption in that market. 
 

Another possible driver for better energy consumption may be the regulations that are in 

place in the Australian market. Interestingly, considering that Minimum Energy Performance 

Standards have been key to driving efficiency improvements for most products studied in the 

Mapping and Benchmarking Annex, Australia is the one market in this study that does not 

have MEPS in place. This may be because dishwashers are not manufactured in Australia 

but 'European style' dishwashers are imported from other countries. 

 

However, Australia does have a 

strong mandatory labelling program 

in place for dishwashers which not 

only requires the product to display 

a mandatory energy label, but also 

requires the display of a separate 

water consumption label, water 

consumption being culturally 

important in Australia and linked to 

energy consumption. It could be 

that these labels are driving 

consumer preferences towards the 

more energy efficient dishwashers 

on the market. On the surface, 

Figure 20 would appear to support 

this hypothesis as it shows that the 

average product bought in Australia uses considerably less energy than the average product 

available. This is normally seen as a sign that consumers are making efficient choices and 

there is significant evidence that labelling programmes are effective.   

 

However, there are two issues that may shed doubt on drawing such a conclusion in this 

case. Firstly, Australia has a very thorough product registration system that captures the 

sales of legacy products in small numbers better than most other markets. As a result, these 

older models, which mostly consume more energy, can push up the product weighted 

average value contributing to the difference shown in Figure 20. Secondly, as we have 

already seen, dishwashers are an unusual example where the larger models actually use 

less energy. It is possible that Australian consumers choosing larger models is a driver for 

this difference as well as or instead of the impact of labels.   

                                                

25
 This is also the case in the UK as described in section 5.5 where possible reasons for this, perhaps counter 

intuitive, trend are investigated. 

Figure 20: Comparing the UEC of the average product 

available to that of the average product purchased in 

Australia (refer to Annex 8 for data table). 
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In summary, while this analysis clearly shows that Australian dishwashers use less energy 

than those in other countries, the reason for this is not clear. The most likely contribution 

comes from the difference in regulatory requirements around reporting wash and dry quality 

metrics in Australia compared with the EU that allow Australian test cycles to be better 

optimised for energy performance. As outlined above, a number of the other possible 

reasons for the better UEC performance may also play a role in isolation or in combination 

with others but it is not possible to be certain which, if any, are genuinely responsible.   

5.1.2.3 Other observations on normalised Unit Energy Consumption 

European models are all very closely aligned but rapid reductions in energy consumption in 

the late 1990s have tailed off with improvements slowing down in more recent years. Korean 

models are also closely aligned with those in Europe as best shown by the proximity of the 

product weighted average results in Figure 21. However, there is a marked difference in 

Figure 17 which clearly shows that, compared with Europeans, Korean consumers have 

purchased dishwashers that use less energy in recent years despite the average UEC of 

models on the market being similar. The market for dishwashers in Korea is very small and it 

is not clear why this is improvement has taken place. 

 

 

Finally, as would be 

expected given the 

similarity in the 

markets, the UEC of 

dishwashers in 

Canada and the 

USA is very similar 

in all years. 

Comparing the 

product weighted 

averages and sales 

weighted averages 

of these markets 

reveals little 

difference in the 

average energy 

consumption, 

suggesting that the North American consumer is not yet showing any discernible preference 

for the more efficient dishwashers available in the market. 

  

Figure 21: Normalised Product Weighted Average Unit Energy 

Consumption (refer to Annex 8 for data table). 

 
 

0.0

0.5

1.0

1.5

2.0

2.5

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

P
ro

d
u

c
t 
W

e
ig

th
e
d

 a
v
e
ra

g
e
 U

n
it
 E

n
e
rg

y
 

C
o
n

s
u

m
p

ti
o
n

 (
n

o
rm

a
lis

e
d

 k
W

h
/c

y
c
le

)
S

W
A

: 
s
a
le

s
 w

e
ig

h
te

d
 a

ve
ra

g
e
 P

W
A

: 
p
ro

d
u
c
t 

w
e
ig

h
te

d
 a

ve
ra

g
e

Australia Austria

Canada Denmark

Republic Of Korea Switzerland

UK USA

EU

Confidence in comparison to EU test:     Solid line: robust      Dashed line: indicative  Dotted line :illustrative 



 

P a g e  | 21  P a g e  | 21 

Benchmarking Document Dishwashers 

  

The information and analysis contained within this summary document is developed to inform policy makers.  Whilst the information analysed was supplied by 

representatives of National Governments, a number of assumptions, simplifications and transformations have been made in order to present information that is 

easily understood by policy makers, and to enable comparisons with other countries. Therefore, information should only be used as guidance in general policy - it 

may not be sufficiently detailed or robust for use in setting specific performance requirements. Details of information sources and assumptions, simplifications and 

transformations are contained within the document or the related Mapping Documents. 

 

Issue date: 4 April 2014: 

 

5.2 Product capacities 
The variation in energy consumption caused by variations in capacity is not as large for 

dishwashers as it is for some other domestic appliances. A large proportion of the energy 

consumed in a dishwasher is used to heat the water. Unlike, for example, washing machines 

in which a larger load absorbs and therefore uses more water, a larger dishwasher load 

does not require much extra water. The load will require heating however and this increases 

energy use although only in proportion to its contribution to the overall mass, which includes 

the water and dishwasher fabric. There will be an impact however and, given that the 

capacity of the dishwasher will have a direct impact on efficiency metrics, it is worth 

considering what the trends are in dishwasher capacity. 

 

Figure 22 shows that the average capacity of dishwashers in most markets has remained 

relatively stable over the time period of the analysis. Other than in Australia, where as has 

been stated, consumers buy slightly larger models, most countries have a similar average 

capacity of between 11 and 12 place settings. The EU markets have seen a slight but 

discernible increase in capacity over the period while the Australian market has seen a slight 

downward trend. Dishwashers in Korea, and to a lesser extent the USA, appear to have both 

increased and decreased in capacity during the period.26 While Canada does not collect 

model-specific capacity data, the markets are considered to be similar, with common 

products being sold in both markets. In general, the Canadian average capacity is expected 

to follow a similar trend to that shown for the U.S. 
 

 

                                                

26
 Although it should be noted that the Korean dataset is small and therefore subject to more variation when 

dishwashers are removed from or added to the market. 

Figure 22: Average capacity of dishwashers 1996-2012 (refer to Annex 8 for data table). 
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However, looking under the headline average figures reveals a slightly more complex picture 

in most markets. Figure 23 shows a breakdown of the percentage of products and sales in 

the different capacity ratings in the United Kingdom. It suggests that in recent years the 

market has seen a significant increase in the availability of larger capacity dishwashers 

(those with 14 place settings), with sales of these models increasing also, although not to the 

same degree.   

 

However, the impact this has on average capacity is offset somewhat by a concurrent 

increase in the number of smaller products available. Meanwhile the percentage of products 

with the most common capacity (12 place settings) has diminished. This combination of 

factors is replicated in other EU markets for which data is available and appears to be what 

is driving the slight upward trend in average capacity.   

 

 
 

 

 

 

 

Figure 23: Market share of different capacity dishwashers in the  

United Kingdom (products and sales). 
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The same data is presented in Figure 24 for the products available in the USA, and is 

thought to be representative of Canada also. Data is only available for the years since 2007 

but in that time things have remained relatively stable, with a slight recent increase in models 

with a capacity of 16 place settings being offset by a co-incident increase in models with 8 

place settings.27   

 

Figure 25 shows the sales breakdown for Australia where again the story is slightly different. 

The most striking aspect is the much greater proportion of sales in the 14 place settings 

category. Although this decreased between 2001-2005, numbers increased again until 2010. 

The sales of small models have switched from 7 place settings in the earlier years to 6, 8 and 

9 place settings more recently, with a surge in demand for the six place setting model in 

2010. Again, these variations account for the overall average trend shown in Figure 22. 
 

 

 

                                                

27
 The US data also suggests a one-off increase in the number of models with 14 place settings in the year 2010 

which will contribute to the slightly higher average capacity in that year. It is not known whether this is a genuine 
anomaly in the market or whether there is some issue with the database in that year. 

Figure 25: Market share of different capacity dishwashers in Australia. 
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Figure 24: Market share of different capacity dishwashers in the USA. 
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5.3 Unit Energy Efficiencies (UEE) of dishwashers 
There is no standard metric used internationally to calculate the efficiency of a dishwasher 

but we can look at efficiency trends using a couple of well understood measures. The first of 

these is a unit energy efficiency (UEE) which is a simple calculation to look at the energy 

consumption required to clean a single place setting (i.e. UEC/capacity giving a result of 

kWh/cycle/place setting). Figure 26 shows this metric for all countries normalised to the EU 

test methodology. 

 

As would be expected given the similarity in the capacities across the markets, there is still 

significant difference between the efficiency of the North American dishwashers and those in 

the rest of the world. Also, because those capacities have not changed significantly, the 

downward trend that was clear from the Unit Energy Consumption (UEC) results is still 

apparent in all markets.   

 

Whilst European dishwashers and those in the Republic of Korea appear to have very 

similar efficiencies on average, the Australian models appear significantly more efficient, with 

their average UEE being between 13%-21% better than Denmark over the period. The better 

performance identified with the UEC results in Section 5.1.2, which is believed to result from 

a combination of the different reporting requirements for cleaning and drying performance 

and consumer purchasing preferences, is enhanced by the larger capacities of Australian 

dishwashers as described in section 5.2. Again, the extent to which each of these different 

factors influences the overall better performance in Australia is unknown.  

 

Figure 26: Normalised average Unit Energy Efficiency of new  

dishwashers 1996-2012 (refer to Annex 8 for data table). 
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5.4 Unit Energy Efficiency Index (EEI) of dishwashers 
An Energy Efficiency Index (EEI) is a mechanism through which products of different types 

and size can be compared. The index aims to do this by removing any inherent effects that 

increasing capacity may have on the efficiency of a product. The index chosen for this study 

is the European version as it is taken from the benchmarking test methodology and the 

results can be seen in Figure 27. Note that for dishwashers in the EU a product with a lower 

EEI is more efficient. 

 

Once more the picture is very positive, with continual improvements in the EEI values across 

all countries at an average of 2% per year. The impact of the EEI methodology can clearly 

be seen as the Australian results, from on average larger dishwashers, are consistently 

closer to those in Europe and Korea than was the case for energy efficiency which does not 

take into account scale effects. Even so, the Australian dishwashers are once more the 

standout performers on the market.   

5.5 Energy performance for different capacity products 
As has already been stated, in theory the variation in energy consumption with varying 

capacities is not as large for dishwashers as it is for some other domestic appliances. 

However, given we know that larger dishwashers in Australia are consuming less energy 

than elsewhere, it is worthwhile to look in more detail at products of different capacity to see 

how the energy performance does in fact vary. 

 

Figure 27: Normalised average Unit Energy Efficiency Index of new  

dishwashers 1996-2012 (refer to Annex 8 for data table). 
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Figure 28 shows the energy performance of 

products in the UK. The top graph shows 

unit energy consumption dropping for all 

capacities (except 6 places). There is not a 

direct relationship between capacity and 

energy consumption, although in the past 

larger models tended to use more energy. 

 

However, in more recent years the largest 

UK models (14-15 places) have reduced 

energy consumption to be equal to or less 

than the most common models (12-13 

places). This is reinforced in the first bar 

chart (showing 1999 data alongside 2009-

11). The energy use of these large 

dishwashers is closer to the 10-11 place 

models than it is to the 12-13 units. 

 

As would be expected, the third graph 

shows that the unit energy efficiency of 

these large models is therefore even better 

compared with the smaller models. The final 

graph shows water consumption, for which 

the largest models use the equivalent to 

units with a capacity of 8-11 place settings. 

This highlights again the importance of 

water use to energy consumption. 

 

These UK results are replicated, to a lesser 

extent, in the Danish data and so it appears 

that this unexpected outcome might be 

mirrored in a number of EU countries. It is 

not clear why these larger models are 

performing so well but two potential reasons 

are described below. 

 
Technological necessity. 
It is possible that in order to design a 

dishwasher that can accommodate the 

additional place settings, the extra space is 

found by making a small number of 

technological changes such as 

improvements to filter design, pump motor efficiency, alternating pumping to upper and lower 

spray arms (thereby reducing the volume of water needed) or moving the heater from the tub 

to the water sump which requires less standing water. Each of these is done to allow more 

Figure 28: UK dishwasher use metrics by 

capacity (refer to Annex 8 for data tables). 
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space but would have efficiency benefits, some as a result of lower water use, and an 

inevitable by-product of this would be a reduction in unit energy consumption. 

 
Larger capacity models can carry a price premium 
Accommodating additional capacity in a dishwasher requires some complex design solutions 

that incur a price premium at the design stage. Manufacturers tend to launch these 

innovations at the premium end of the market where they can recoup costs before rolling the 

technologies out to the rest of their models over time. This is particularly true for the 

premium brands which have the greatest opportunity to see returns for such innovations.   

 
Following the same principle in the EU market between 2010-11, it is also likely that these 

manufacturers were using the premium larger models to develop technologies to meet the 

December 2013 MEPS. Although unit energy consumptions tend to be lower across all 

capacities in dishwashers at the top end of the market, the premium manufacturers' focus on 

larger models and the greater number of lower cost models at other capacities mean that on 

average the larger models are more efficient. A brief review of the UK dataset suggests that 

this is at least to some extent true. 

 
The story is more 

pronounced in the other 

major region in the study, 

with data from the USA 

suggesting that the larger 

models here (14-16 place 

setting units) seem to use 

less energy than all the 

smaller units other than the 

very small six place setting 

machines (see Figure 29). 

Even though the two 

marketplaces are clearly 

very different, it's possible 

that the same reasons 

identified above for the 

better performance of larger products in the EU also apply in North America.   

 
Having said that there are some specific reasons that could explain the performance of the 

14 place setting machines. The USA data suggests that these machines have significantly 

lower water consumption than the other capacities but, more interestingly, they have virtually 

no powered drying functionality, which is present in almost all of the other standard model 

sizes. Both of these things are also true for the 16 place setting models but to a fraction of 

the extent that is true for 14 place setting units. It appears that this very clear split in 

functionality by capacity is caused by certain manufacturers, who do not use powered drying 

and whose models use less water, offering the majority of products at these capacities. 

 

Figure 29: Declared Unit Energy Consumption of USA 

dishwashers by capacity (refer to Annex 8 for data tables). 
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5.6 Other metrics relevant to energy consumption 
This analysis attempted to track a number of secondary metrics which impact on the energy 

consumption of dishwashers. In many cases, e.g. wash and dry quality performance, 

insufficient data was available to undertake any analysis. However data was available on 

water consumption and a small amount on cycle time, both of which play a role in 

determining the energy used by a dishwasher. 

5.6.1 Product water consumption 
There is a strong correlation between energy consumption and water consumption in 

dishwashers because, as has been stated before, a large proportion of the energy goes into 

heating up water for the various stages of the wash cycle. This correlation is clear to see 

when looking at the average water consumption across the different countries as shown in 

Figure 30.  

 
 

In most markets, water consumption has been falling at very similar rates to energy 

consumption (2-4% per year). Within Europe, for example, the additional water used in the 

UK compared with Denmark tracks quite closely to the additional UEC in the UK. There are, 

however, some notable differences. 

  

Whilst Canadian water consumption is much higher than that in Europe, the percentage extra 

is not as much as it is for unit energy consumption. This reflects the contribution of powered 

drying to the additional UEC in North America. 

 

Australian water consumption is higher than in Europe until the most recent year which in 

theory should not be the case given that Australian dishwashers have lower average unit 

energy consumptions. This reinforces the evidence that part of the reason for Australia's 

Figure 30: Average water consumption for new dishwashers  

1996-2012 (refer to Annex 8 for data table). 
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better performing products lies in the differences in the regulations in Australia, i.e. the ability 

of manufacturers to tune their test cycle to minimise energy consumption while just achieving 

the minimum performance requirements for wash and dry quality. This is likely to be done in 

part by running at lower temperatures than in the EU thereby allowing the use of additional 

water without an energy premium. 
 

The close correlation between water consumption and energy use might suggest that 

regulators could use minimum standards for water consumption and achieve a double benefit 

of reduced water and energy use. However, while water standards are worthwhile in their 

own right, they may not achieve energy consumption goals if introduced on their own, as 

manufacturers could for example increase temperatures to reduce washing times and UECs 

would increase. It is important therefore that any water regulations are introduced in 

conjunction with energy regulations. One example of this approach is to integrate water 

efficiency into a single metric with energy efficiency as is the case in the Republic of Korea 

(see section 5.7.4). This allows manufacturers to optimise the reduction in water and energy 

use in order to meet the overall aims of the regulations. 

 

5.6.2 Dishwasher programme cycle times28 
Manufacturers looking to reduce energy consumption whilst maintaining or improving 

cleaning and drying performance must optimise a number of variables. Energy consumption 

can be reduced by lowering 

water temperatures and 

volumes and reducing drying 

energy. For a given wash 

performance, lower wash 

temperatures can be 

achieved through more 

effective mechanical action 

(improved pump/motor 

efficiency, spraying 

technology and electronic 

controls), more and or better 

detergents or simply longer 

wash cycles. Similarly, drying 

energy can be reduced by 

better drying technologies 

(such as increased ventilation 

and ad/absorption techniques) and again, longer cycle times. Average programme cycle 

times were only available for a small number of countries, but as can be seen from Figure 

31, there is a very clear and dramatic upward trend in the length of programmes being used 

by dishwasher manufacturers during product testing. Although caution is needed as it is 

                                                

28
 Where programme cycle time is the time taken for the unit to complete a full washing, rinsing, and drying 

process and return to a steady state condition. Although programme time (to when the unit indicates that the load 
is finished) may be more relevant to consumers, data was only available on the cycle time as presented here. 

Figure 31: Average programme cycle time 

 (refer to Annex 8 for data tables). 
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based on a very small sample size, in the extreme case Denmark has seen an average of 

13% increase in cycle times per year or more than 200% during the time of the analysis.  
 

It is unfortunate that no cycle times were available from North America but given the 

dominance of dishwashers with powered drying in that market it is safe to assume that 

programme cycle times in that market are significantly shorter. 
 

Unlike washing machines, where fast programmes are valued by consumers who want to run 

several washes in sequence, longer dishwasher programmes are less difficult and in fact 

many European consumers run their dishwashers overnight. However, despite this, for 

various reasons consumers may not choose these eco programmes especially with the 

increasing prevalence of soil sensing programmes which are often described as the 

automatic programme. In fact, a study for the EU Ecodesign Preparatory Study29 for 

dishwashers suggests that eco washes are only used often by less than a third of consumers 

while over half use higher temperature programmes.   

 

Particularly in the EU therefore, regulators should be aware that any energy benefits 

associated with these longer programme cycles will not be reaped if consumers are using 

faster wash cycles than those used in the test. Regulators should look to counter this trend 

with a suitable mix of policy interventions that could include: 

¶ Add cycle time to the information provided on the energy label; 

¶ setting limitations on programme time; 

¶ requiring that manufacturers make the eco washes more prominent for consumers or 

even the default programme; and  

¶ some other form of energy control on other programmes on the dishwasher. 

 

 

 

5.7 The impact of regulations on Energy Performance 
As described in section 4, all the countries analysed regulate dishwasher markets in order to 

try to encourage the development and uptake of more efficient dishwashers. This section 

reviews data from the individual marketplaces and assesses how much impact the 

regulations have had.   

 

  

                                                

29
 http://www.ecowet-commercial.org/index.php 
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5.7.1 Implications of the results for EU and Swiss regulations  
The main policy interventions in the EU and Switzerland were the introduction of energy 

labels in 1999 which were revised in 2011 to coincide with new Minimum Energy 

Performance Standards (MEPS) which were due to be tightened in December 2013 (and 

further for compact models in 2016). Figure 32 shows the European Energy Efficiency Index 

(EEI) results for standard size dishwashers (where data is available) alongside the energy 

label and MEPS boundaries as they evolve over time. 

 
 

In the UK and Denmark, there was a clear and sustained improvement in efficiency following 

the introduction of the first labelling scheme in 1999. The Danish results were improving 

before the labels came into force but it is quite possible that this was in preparation for the 

introduction of the new energy label. Although insufficient data is available before the 

introduction of labels to be certain, it appears that the new label at least had some influence 

on the improvement in efficiency in the market. 

 

The impact of the first MEPS and the revised label in late 2011 is less clearly visible 

although there is a clear downward trend in the 2012 datasets (the EU and Austria). Given 

the visibility of these changes in the European market where new regulations are signalled 

well in advance, it seems likely that the ongoing tightening of the regulations would continue 

to have an impact on product performance in the other markets too. 

Figure 32: The impact of MEPS and labelling regulations on the average EEI of 

standard size dishwashers in the EU (refer to Annex 8 for data table). 

 


































































































