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3. TASK 3: USERS 101 

Users affect the environmental impact of electric kettles especially during the use phase. In line 102 
with the MEErP methodology [Kemna 2011], their influence on the life-cycle performance of kettles 103 
is analysed within this Task 3 across five subtasks. These subtasks cover the direct energy 104 

consumption (Subtask 3.1) as well as indirect energy consumption effects (Subtask 3.2) of the 105 
kettles during the use phase, user influence on end-of-life behaviour (Subtask 3.3), the relevance 106 
of local infrastructure (Subtask 3.4) and a set of conclusions (Subtask 3.5) for the following steps 107 
within this preparatory study. 108 

3.1. Subtask 3.1: System aspects affecting direct energy consumption during 109 

the use phase 110 

The aim of Subtask 3.1 is to detail the influence of users on the direct impact of kettles on the 111 
environment and resources during the use phase. Direct impact means any impact that is directly 112 
linked to the operation of the kettle. This analysis has different levels of scoping, starting from a 113 
“strict product approach”, followed by an “extended product approach”, passing to a “technical 114 
system approach” and finally concluding in a “functional system approach”. These different scoping 115 

levels can summarized as follows:  116 

 Strict product approach: In the strict product approach, the system boundary is limited 117 
to the electric kettle itself. Its operating conditions are nominal as defined in traditional 118 
standards.  119 

 Extended product approach: In the extended product approach, the influence of the 120 
kettle usage and real-life deviations from test standards are covered.  121 

 Technical system approach: When viewed from the technical system perspective, the 122 
kettle is embedded in its surrounding system.  123 

 Functional approach: In the functional system approach, the basic service of a kettle to 124 
provide boiled water is maintained, yet other ways to satisfy this need are reviewed, as 125 
well.  126 

3.1.1. Strict product/component scope 127 

The strict product approach is the most restrictive point of view with regard to user influence on 128 

product performance, as it is based on nominal operating conditions as defined in energy-related 129 
standards.  130 

As per the results of Task 1, there is no established standard dealing with the energy efficiency of 131 
electric kettles. Yet the standard IEC 60530:1975 (‘Methods for measuring the performance of 132 
electric kettles and jugs for household and similar use’) (including amendments) [IEC 1975] has 133 
been pointed out as an approach that could be extended towards energy-related aspects. In lack of 134 
another specific standard or methodology, IEC 60530:1975 will therefore be used as a proxy to 135 

discuss kettles from a strict product scope. Though the standard is not designed for energy-related 136 
measurements, it underlines basic requirements/assumptions that a standard or a methodology on 137 
energy consumption/efficiency will also require. Based on the following discussion of user 138 
behaviour on the environmental performance of kettles, suggestion for extending the current 139 
methodological approach will be provided in the final section of this task. 140 

IEC 60530:1975, followed by two amendments, describes a set of measurements for kettles and 141 

related conditions for measurement. While some measurements focus on physical properties of the 142 

kettles (e.g. its cord length), other aspects like the ‘time to boil 1 litre of water’ and the ‘time to 143 
boil water capacity’ seem very relevant for a potential extension towards energy consumption. 144 
Combined with additional measurements on electricity consumption, the standard or a derived 145 
methodology might serve as a reference for energy performance indications.  146 

As the focus of the existing measurements foreseen by the standard is on boiling time, some 147 
requirements particularly deal with time-related aspects of use. The main standardized operating 148 

conditions for measuring the time for boiling 1 litre of water for kettles with a water capacity above 149 
this value are the following:  150 

 The kettle should be preconditioned at a temperature of 23 ± 2°C. 151 
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 The kettle is to be filled with 1 litre of cold water at 15 ± 1°C. 152 

 All controls should be set to a maximum position1 and the kettle is to be switched on 153 
directly after filling. The time to raise the temperature 80°C above its initial value is to be 154 
determined and rounded to the nearest 10 seconds.  155 

 For temperature measurements, there are specific requirements to the position and type of 156 
the required sensor. 157 

The time to boil to capacity is determined in the same way, but based on the stated capacity or, in 158 
lack of this, a capacity measurement of the kettle as further detailed in the standard.  159 

Another measurement of potential relevance for the environmental performance within the 160 
standard is the determination of the minimum quantity of boiled water for kettles with an 161 
immersed heating element. This value reflects how much water must be boiled at a minimum when 162 
operating the kettle. 163 

It should be noted that assumptions as made for the measurements of boiling time are a regular 164 

element in standards to ensure a harmonized and objectively repeatable result on the one hand 165 

and to simplify the complex reality on the other hand. Here, they serve as a basis to structure the 166 
subsequent discussion of user influence on direct consumption of kettles in real-life. In view of this, 167 
some of the aspects mentioned in IEC 60530:1975 (e.g. the position of the sensor for measuring 168 
temperature) are irrelevant to a common user while there are others that a kettle user can actually 169 
influence, including the:   170 

 Amount of water for boiling  171 
 172 

 Settings of controls including a target temperature 173 

 Cold water temperature 174 

 Starting temperature of the empty kettle 175 

3.1.2. Extended product approach 176 

The aim of viewing the product from an ‘extended product approach’ in this section is to point out 177 

where real-life behaviour may deviate from the ‘ideal’ conditions as given in default calculations, in 178 
this case IEC 60530:1975. This discussion follows the items mentioned in the previous section and 179 
aims to contrast the assumptions with evidence on real-life usage. 180 

Amount of water for boiling 181 

The standard focuses on the time for boiling a pre-defined amount of water, i.e. 1 litre or nominal 182 
capacity. Yet usage patterns of kettles in general may vary. In an in-depth investigation of kettle 183 

usage in 14 houses in the United Kingdom [Murray et al. 2016], a seasonal shift of kettle usage 184 
was observed for example. Monitoring data on kettle utilization across one year suggests a slight 185 
increase during winter and holiday periods. Further investigations by hours of day suggests 186 
differences between working days and weekends (Figure 3-1). Among others, a general shift 187 
towards later hours in the morning and less evident peaks at certain hours later in the day have 188 
been observed during the weekend as compared to weekdays [Murray et al. 2016]. Since the study 189 
is limited to the sample households, there is no evidence on whether the changes are mirrored for 190 

example in boiled water consumption at offices where the inhabitants might alternately consume it 191 
during working days instead. Yet the data underlines a general variation in boiled water 192 

consumption.  193 

                                                

1  Due to the focus of the standard on boiling time, the reason for this setting is likely derived from 
the aim of indicating the minimum time for boiling. 
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Figure 3-1: Distribution of kettle usage across 14 houses in October 2014 by hour and type 194 
of day (Data source: Murray et al. 2016) 195 

 196 

Further information on kettles use is available is available from surveys in Germany and the United 197 

Kingdom. The data for Germany [Prakash et al. 2020] is based on responses to a consumer survey 198 
on obsolescence covering five types of domestic appliances including electric kettles. In this survey 199 
from 2013/2014, 692 participants answered questions relating to electric kettles. The data for the 200 
United Kingdom [EST 2013] contains self-reported information of consumers using an online tool. 201 
This survey also included a question on kettle utilization. While no specific indications on the 202 

number of answers to this question are yielded in the source, the report points out a high number 203 
of responses (86 171 participants) obtained for the report in general.  204 

Figure 3-2 shows the data from the German study, indicating that about 64% of the users use the 205 
kettle as least once per day. The values in Figure 3-3 from the United Kingdom point to a higher 206 
share of 84%2 with at least one use per day. Data presented in [Murray et al. 2016] suggests an 207 
average 6 kettles uses per house and day.  208 

In sum, the data suggests that kettles are used considerably more often than once per day, at 209 

least in the United Kingdom. While this data does not provide indications on the actual amount of 210 
water used for boiling for each utilization, it underlines the variation in kettle utilization in real-life. 211 

Figure 3-2: Use of kettles according to a consumer survey in Germany (Data: [Prakash et 212 
al. 2020]; Question: ‘How often did you use this kettle as a rule? If you do not know, please 213 
estimate a value.’, n=688) 214 
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Figure 3-3: Number of kettles uses per household and day according to a household survey 216 

in the United Kingdom2 (Data: [EST 2013]; Question: ‘How many times does your household use 217 

the kettle each week?’; n: not specified) 218 

 219 

The considerable variation in the number of uses per day has also been pointed out elsewhere [bio 220 
et al. 2015].  221 

A crucial parameter for the determination of the environmental performance of electric kettles is 222 
their annual usage. Both literature and comments from the stakeholder consultation show some 223 
variation in the actual usage data. One of the concern of stakeholders is that a simple transfer of 224 
figures from specific regions like the United Kingdom on usage patterns to the rest of Europe might 225 
lead to an overestimation of kettle use. For this reason, the available indications on the average 226 
consumption of electric kettles from various source have been put together here in a structured 227 
manner. These indications differ in quality, some being based on survey and statistics, others 228 

simple assumptions used in other contexts, yet they provide some insights on expected kettle 229 
usage. 230 

In total, 15 such indications on boiled water consumption from electric kettles have been collected 231 
(Figure 3-4). It should be noted that most of these values specify gross consumption, i.e. the 232 

amount of water heated in a kettle. One source refer to net consumption, i.e. the amount actually 233 
used as boiled water by consumers. The difference between gross and net is due to ‘overboiling’ 234 
(see below). One of the sources did not provide sufficient details to conclude on whether the 235 

indication is gross or net. The individual indications are:  236 

 Case 1: According to [bio et al. 2015], the UK Energy Saving Trust determined the annual 237 
electricity consumption of electric kettles based on measurements in 412 households. The 238 
average resulting consumption is 167 kWh/year. Assuming an average consumption for 239 
boiling in an electric kettle of 0.12 kWh/l translates into an overall consumption per kettle 240 
and year of 1392 litres.  241 

 Case 2: Also according to [bio et al. 2015], the UK Market Transformation Programme 242 
assumes a gross volume of 1542 litres per year and household. Under the assumption that 243 
‘overboiling’ causes about one third of total boiled water consumption, a net value of 1000 244 
litres per year and household is identified a proxy value. 245 

 Case 3: [bio et al. 2015] also refers to another study on 250 households in the UK and 246 
provides a value of 168 kWh/year per kettle. With the same assumption on specific 247 

consumption of 0.12 kWh/l, this yields 1400 litres per year. 248 

 Case 4:_Another investigation [Gallego Schmid et al. 2018] assumes a functional unit of 249 
1542 litres of gross boiled water, referring to the figures also mentioned in case 2. 250 

 Case 5: During the stakeholder consultation for this study, the UK test magazine ‘Which?’ 251 
indicated that data by their members points to six uses per day. With 1 litre per fill, this 252 
translates to 2190 litres gross consumption per year. Yet the authors also point out that 253 
this might not be representative nor might it reflect lower usage patterns in Europe. 254 

                                                

2  Please note that figures in the publication add up to 102%. 
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 Case 6: Based on the previously shown user surveys and additional assumptions, some 255 
estimates on gross consumption can also be derived. Using the UK survey data (Figure 3-3) 256 

and further assumptions (“up to once a day” is chosen as 0.5 uses per day, “4+ uses” is 257 
considered as 4.5 uses per day and for the remaining ones, the middle is chosen; 258 
consumption is 0.12 kWh/l again), an annual (gross) consumption of 1834 litres per year 259 
can be derived. 260 

 Case 7: An investigation on the environmental labelling on kettles [Schüler; Grießhammer 261 
2009] assumes an average demand of 3 litres of boiled water per two-person-household, 262 
translating into 1095 litres per year. In this investigation, the value is considered as a 263 
conservative, i.e. low estimate. 264 

 Case 8: Another source referenced in [bio et al. 2015] indicates a net consumption of 1000 265 
litres for boiling water with 650 litres for hot drinking and 350 litres for cooking. Yet there 266 
is no clear indication of whether this consumption is to be covered by electric kettles only.  267 

 Case 9: In a comparison between electric kettles and stovetop kettles [Ayoub, Irusta 268 
2014], a functional unit of boiling 0.5 litres water 3 times a day on each weekday is 269 
assumed. This translates into a gross consumption of 548 litres per year.  270 

 Case 10: For illustrating the overall impact of kettles, a Swedish study 271 
[Energimyndigheten 2018] uses the example of two fully filled vessels per day between 1 272 

and 1.7 litres. With the previous specific consumption (0.12 kWh/l), this translates into a 273 

gross consumption of 717 respectively 1167 litres per year. 274 

 Case 11: In a screening life cycle assessment investigation [Grzesik; Guca 2011], a kettle 275 
for operation in Poland is assumed to operate three times a day for boiling 1 litre of water. 276 
This translates into 1095 litres of gross consumption per year. 277 

 Case 12: In its test of electric kettles, the German magazine test [test 2013] uses a proxy 278 
value of 2.5 litres per day for illustrating energy demand and costs of various types of 279 
water heating options. On an annual basis, this translates into an annual gross demand of 280 

913 litres. 281 

 Case 13: Another input from the stakeholder consultation was received by the European 282 
association APPLiA who sees a realistic estimate in 1.7 uses per day with an average gross 283 
filling of 0.8 litres. This translates into 496 litres per year and kettle.  284 

 Case 14: Within the methodology by topten [topten.ch 2017], the assumption for 285 
determining the overall demand of an electric kettle is based on assuming boiling 1 litre per 286 
day, resulting in an annual gross consumption of 365 litres.  287 

 Case 15: Assuming for the German survey data (Figure 3-2) that “several times” means 3 288 
times (resulting in 1.36 uses per day) and assuming further that a kettle with a capacity of 289 
1.7 litres filled completely (resulting in 2.31 litres/day), this leads to an annual (gross) 290 
consumption of 845 litres.  291 

The indications of cases 1 to 6 in Figure 3-4 were given in context with the UK, while the cases 7 to 292 
15 are provided for other geographical areas. Despite the mentioned limits, the data seems to 293 

support the statement that the consumption in the UK is higher than in the other regions. The 294 
simple average for the remaining regions is about 800 litres of gross consumption per day. This 295 
roughly corresponds to about two uses of a 1.7 litre kettles per day filled to 2/3 of its capacity. In 296 
conclusions based on available data, a functional unit of 800 litres per electric kettle and year is 297 
considered as a suitable proxy. For the sake of completeness, it should be noted that the 298 
consumption varies by individual kettle. Some might not be regularly used while other might be 299 
under intensive regular use, e.g. in office kitchen or hotel lobbies. 300 

 301 
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Figure 3-4: Indications on annual amount of boiled water according to various sources 302 
(Data sources and assumptions: see text; blue: gross values; green: net value; grey: unspecified; 303 

*: in context of UK values) 304 

 305 

Another aspect related to kettle usage and user influence is descaling. Descaling of kettles is 306 
needed in case of hard water in the local water supply. Descaling is usually performed by cleaning 307 
the kettle with a cleaning agent at elevated temperatures, i.e. the kettle is turned on. Thereafter, 308 
the kettle needs rinsing, usually boiling the kettle with clean water several times before re-using it 309 

for drinking water. This will lead to an additional direct energy and water consumption. In terms of 310 
the frequency for descaling, a recommended frequency of descaling in case of normal kettles use 311 
up to 5 times a day ranges from a monthly to a quarterly basis depending on water hardness. 312 
Following the assumptions from Task 1, the overall consumption for descaling lies in the area of 1 313 

to 2% of overall energy consumption.  314 

There is evidence for a considerable impact on direct energy due to ‘overboiling’. ‘Overboiling’ is 315 

caused by a behaviour where the actually needed amount of boiled water is smaller than the 316 
amount of water filled and heated up in the kettle. Evidence on the occurrence of this phenomenon 317 
can be found in a survey in the United Kingdom by the British Department for Business, Energy & 318 
Industrial Strategy [BEIS 2020]. Its ‘Public Attitudes Tracker’ is a survey that is carried out four 319 
times a year. In the most recent wave of the survey, a representative sample of 1,851 adults were 320 
asked, among others, about energy-related behaviour including a specific question on their use of 321 
kettles. Figure 3-5 shows the results for boiling water in a kettle. The results underline that nearly 322 

two-thirds (65%) of the participants at least occasionally boil too much water in a kettle (result of 323 
preceding survey in March 2019: 61%). With regard to an extension to the standard or establishing 324 
an energy-related methodology for kettles, the approach could indicate whether any design 325 
features to minimize overboiling have been put into place. 326 
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Figure 3-5: Share of overboiling according to a household survey in the UK (Data: [BEIS 327 
2020]; Question: ‘How often, if at all, do you personally do any of the following … Boil the kettle with 328 

more water than you are going to use?’, n=1851) 329 

 330 

Next to the resulting direct impact on energy consumption due to heating more water than needed, 331 

this behaviour also entails an increase in water consumption if water is not ‘reboiled’. Some 332 
indication on the relevance of ‘reboiling’ can be found in a press release by SGS Institut Fresenius 333 
[SGS group 2017]. According to a survey among 500 persons in Germany, the majority (53%) 334 
disposes of remaining water after boiling it. Various reasons are provided for this behaviour, 335 
including scaling in the kettle (59% of answers), fear of bacteria growing the water (54% of 336 
answers), a fear of accumulating harmful substances from the inner kettle in the water (36% of 337 
answers) and an unsavoury taste of the water (31% of answers). 338 

Figure 3-6: Use of ‘overboiled’ water according to a survey in Germany (Data: [SGS group 339 
2017]; Question: ‘Do you boil water from the kettle again?’, n=500) 340 

  

This suggests that a considerable share of the boiled water is disposed of and that some energy 341 
might be “lost” in case of reheating if the water was still warmer than ambient temperature. With 342 
regard to potential design options as discussed later in Task 6, this could imply that an improved 343 
insulation of kettles to reduce energy losses might benefit from accompanying information on 344 

issues related to re-using boiled water. Yet it should also be noted that still nearly half of the users 345 

indicated that they re-boil water anyways. 346 

This discussion of aspects related to the amount of boiled water shows that the standard is making 347 
a simplification of reality when focusing on a particular amount of water for boiling only. 348 

Settings of controls including a target temperature 349 

With regard to the setup of the standard, a rather narrow behaviour is chosen with a maximisation 350 

of control settings and the specified increase in temperature of 80°C.  351 

This is a simplification for energy demand measurement. Water kettles generally allow users to 352 
interrupt the heating process at any given moment, e.g. to avoid an excessive release of vapour  353 
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or to reduce noise close to the boiling point or simply as a manual mean to adjust temperature 354 
levels. Information on such behaviour, however, is limited and likely also difficult to integrate in a 355 

standard. No data seems to be available on manual switch-off by users, but it was pointed out 356 
during the stakeholder consultation, that this behaviour is considered as unlikely because of the 357 
automatic switch as a main feature of a kettle.  358 

More advanced kettles also allow for setting desired target temperatures instead of fixed 359 

temperature levels (see also Tasks 2.4.1 and 4.1.2.5). If a lower or higher temperature than 95°C 360 
is chosen (as a result from the basic 15°C default temperature and the 80°C increase in the 361 
standard), this will have a direct impact on energy consumption. In a study on the environmental 362 
performance of kettles [Gallego Schmid et al. 2018], a distribution of 73% of consumption at 363 
100°C, 22% at 90°C and 5% at 80°C has been used. The market analysis in Task 2 has yet shown 364 
that sales for kettles with temperature control are still limited and no published quantitative data 365 
on actual temperature setting have been found and no data on this seems available from 366 

stakeholders during the consultation either.  367 

However, with a general trend towards smarter and IT-enabled products, there could be an 368 
increasing number of kettles offering this functionality. An energy-related standard or methodology 369 
for electric kettles might consider different target temperature levels for the calculation of energy 370 
demand (e.g. a weighted target temperature collective).   371 

Another aspect related to temperature levels is the warm keeping function in some kettles. This 372 

allows the user to select a mode of operation where the water temperature is maintained at a 373 
specified level after regular boiling stops, i.e. the kettle will reheat the water when it drops below a 374 
specified temperature. No data on the utilization of the warm keeping function could be identified, 375 
but the same principle might apply as for ‘overboiling’: If the water kept warm is not used, the 376 
warm keeping function leads to excessive resource consumption. For a limited sample of kettles, 377 
the duration for warm keeping function has been identified as between 15 and 40 minutes 378 
(Energimyndigheten 2018). 379 

Considering all aspects with a regard to a future methodology for determining the performance of 380 
kettles, it seems advisable to foresee a more differentiated view in a standard to come with regard 381 
to target temperatures and warm keeping to enhance capturing real-word behaviour. 382 

User impact on the starting temperature of the empty kettle 383 

The assumed “starting temperature of the empty kettle” is also a simplifying assumption. In real-384 
world behaviour, a kettle might still be filled with remaining water from the last boiling (see also 385 
Figure 3-5). Furthermore, the assumed temperature of the kettle might deviate from reality since 386 

many factors affect this temperature.  387 

 In case water the kettle was recently used, the kettle might still have a higher temperature 388 
as the assumed 23°C plus tolerance.  389 

 Based on the location of use, the user might place the kettle in a particular warm location 390 
(e.g. close to an oven, heat outlet of a fridge, radiator or in the sunlight) or cold location 391 
(e.g. close to an air conditioner vent, near an open window in winter). This could affect the 392 

assumed starting temperature. 393 

While all these issues related to user behaviour can lead to deviations from the standard, the 394 
benefits from considering varied starting temperatures of empty kettles seem limited. 395 

User impact on cold water temperature 396 

With regard to the “cold water temperature”, the actual temperature can vary in different ways 397 
based on user behaviour:  398 

 Water temperature varying with intensity of use: Independently of a particular intervention 399 

by a user, water temperature may vary. In a summer with previous little water use, water 400 
may have adopted elevated temperatures of the building after staying in a rather warm 401 
pipe heated by the general warmer ambient temperature for some time. In another case, 402 
much water might have been consumed recently, thus leading to water that passed an 403 
underground and thus rather cool pipe network for some time, thus leading to a lower 404 
consumption. 405 
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 Water temperature consciously changed by user: A user might also fill a kettle by selecting 406 
a hot water position at a tab, expecting for example a shorter heating time or a decrease in 407 

electricity use if the tab water is heated by other means.  408 

 Composite temperature of water: Finally, the kettle might not have been emptied entirely. 409 
Thus, some water with an elevated temperature from the last use might remain in the 410 
kettle, thus affecting the resulting temperature in the kettle when new water is added.  411 

While these points affect energy consumption in real-life, they also seem difficult to capture and 412 
quantify. Thus, an average assumption on cold water temperature seems justified for simplifying 413 
reality. 414 

Other aspects related to applying the standard 415 

There are also circumstances when applying the standard that do not necessarily meet the reality 416 
of users:  417 

 First, there is no specification on the status of the lid. For minimizing boiling time and 418 

ensuring proper operation (e.g. the proper working of the automatic switch-off), it is likely 419 

closed during the test. A closed lid is also needed to prevent scalding hazards due to hot 420 
water spitting. In practice, however, kettles could also be switched on with an open lid.  421 

 Second, it seems likely that the test will be operated on new kettles. In practice, real-world 422 
kettles may not be regularly cleaned by the user, leading to scaling of the kettle. Scaling 423 
can affect the thermal conductivity of an “empty” vessel and thus affect the energy 424 

consumption of a kettle. However, no information on the magnitude of this effect could be 425 
identified.  426 

 Third, a keeping warm function as available for some kettles is not covered by the 427 
standard. Maintaining the high water temperature may entail addition energy consumption 428 
for re-boiling over a specific interval of time. A similar situation as for “overboiling” can 429 
occur, i.e. the water is kept warm but not used by the user in the end.  430 

3.1.3. Technical systems approach 431 

The technical system approach extends the scope of the analysis further and aims to consider 432 

kettles as a part of a larger system. Since electric kettles are stand-alone devices, there seems no 433 
particular aspects relevant to this product group. A first aspect is the aforementioned water 434 
temperature from the tap, which can affect direct energy consumption. A second aspect it the 435 
“thermal load” character of the kettle which might affect indirect energy consumption of a building 436 
(see section 3.2). If the kettle is combined with a water filter, the filter might need regular 437 

replacement, also depending on the local water properties. In sum, the project teams could not 438 
identify any user-related aspects on direct energy consumption from the technical system 439 
approach. 440 

3.1.4. Functional systems approach 441 

The functional systems approach shall cover other ways to provide the same services as an electric 442 
kettle. According to Task 1, the “main function of an electric kettle is to heat water either to boiling 443 

or pre-set temperature. The functional unit is the amount of boiled water.” Furthermore, the kettle 444 
might offer the possibility to keep boiled water warm for some time.  445 

In general, boiled water is used for many purposes in food preparation. Accordingly, there are 446 

many products for specific purposes that may also deliver boiled water as a core feature (“boiled 447 
water essential feature for the product”), as additional feature to another core feature (“boiled 448 
water accompanying addition”) or also as a non-design feature (“product requires boiled water, but 449 

boiled water is only a ‘side-effect’”) (see also product scoping in Task 1.2):  450 

Core features:  451 

 Stove-top kettles 452 

 Mounted electric water heaters 453 
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 Hot water dispensers 454 

 Urns and similar vessels 455 

Additional feature:  456 

 Electric tea or coffee machines including derivate products 457 

 Microwave ovens 458 

Non-design feature:  459 

 Other stove-top kettles (e.g. cooking pans; pressure cookers; slow cookers; steam 460 
cookers) 461 

 Products with other core usages that might heat water (e.g. egg boilers; rice cookers; milk 462 
heaters) 463 

Even though ‘non-design feature’ products could yield boiled water, it seems rather unlikely that 464 

users would use these broadly as a regular substitute for electric kettles. In case of products with 465 
‘additional features’, using them as a substitute is more likely than for the previous group. Yet, 466 

depending on the product, some aspects might limit their use, e.g. the achievable temperature, the 467 
available maximum volume per use, the boiling time and depending on the product, the boiled 468 
water might also adopt the flavour of the ‘core’ product (e.g. hot water from coffee machines).  469 

The products with the same basic core features as the electric kettles are most likely used as a 470 
substitute for electric kettles. According to the market estimates for urns (Task 2), their relevance 471 
as a substitute for kettles seems negligible for consumers, also due to the expected larger storage 472 

vessels. Household hot water dispensers might serve as a substitute for electric boilers. Yet their 473 
current sales volume has been identified as negligible compared to electric kettles (Task 2). 474 
Indications on the performance of other ways for boiling water is given in a general comparison of 475 
the German consumer magazine ‘test’ [test 2013]. There, different ways of boiling water are 476 
compared which includes the duration and energy demand to boil water (Figure 3-7). In terms of 477 
boiling time, the electric kettle is attributed with the shortest time, followed by the induction 478 
cooktop (without boosting function). Other options for boiling water (e.g. other types of cooktops, 479 

microwave ovens) follow, but take longer and use more final energy according to the provided 480 

data.  481 

In sum, when concluding on electric kettles from a functional perspective, users might most likely 482 
use traditional cooktop kettles as an alternative to operating electric kettles. However, stand-alone 483 
plug-in hot water dispensers might serve as substitutes only for some usages (especially limited 484 
amount of hot water needed) and they are currently not sold broadly.   485 



 

19 

 

Figure 3-7: Comparison for boiling water for 1 litre of water using different products 486 
Warentest (Data: [test 2013]: *: average of tested products; **: without booster function) 487 

 488 

  

 489 

3.2. Subtask 3.2 - System aspects affecting indirect energy consumption during 490 

the use phase with indirect energy consumption effect 491 

The aim of this subtask is to report on any indirect consumption effects during the use phase that 492 
affect the environment and resources. The operation of particular products (e.g. windows) might 493 
affect the energy consumption of other systems, thus causing an indirect consumption in these 494 

systems. 495 

In general, the operation of electric kettles causes an energy transfer from the electrical grid to 496 

water with the result of obtaining boiled water. Due to losses, some of this energy is dissipated to 497 
the environment, e.g. through the vessel of the kettle and by steam emanating from the boiling 498 
process. Depending on the local operating conditions and the use of the water, this might affect the 499 
energy needed for heating (in winter) and cooling/air conditioning (in summer). Yet the magnitude 500 

of the impact does not only depend on the local environment, but also on the actual use of the 501 
water. A few example for illustration: A user might drink some hot water and then move to another 502 
location, thus dislocating also part of the energy used for boiling. In another scenario, the boiled 503 
water might be poured down an outlet. These examples hint at the difficulty in tracking where the 504 
thermal energy taken actually ends up. Furthermore, the additional net effect on any 505 
heating/cooling systems seems difficult to quantify in a generalized manner. The effects might 506 
even themselves out depending on the actual location and heating/cooling requirements.  507 

With regard to the order of magnitude of the thermal impact, a rough estimate can be provided. 508 
Assuming:  509 

 an average energy demand for boiling 1 litre of water of about 0,12 kWh (warm keeping 510 
function not considered),  511 

 the previously mentioned consumption of 1500 litres per year and household (including 512 
overboiling) and  513 

 further that the energy does not leave the location where the kettle is located,  514 

 515 

the thermal impact would be about 180 kWh/year. For comparison: this value is in the area of the 516 
specific heating demand for heating 1 m²/year in an average building. 517 

Due to the thus relatively limited impact, the considerable heterogeneity with regard to the need 518 
for heating and cooling buildings, the multitude of different heating and cooling technologies and 519 
especially the aforementioned uncertainties, it is suggested not to further consider the indirect 520 

energy consumption of electric kettles on heating/cooling of the building. 521 

03:18
04:36

05:18
05:42

06:18

12:18

00:00

03:00

06:00

09:00

12:00

15:00

D
u
ra

ti
o
n
 [

m
m

:s
s
]

115 123

270

169

208
231

0

50

100

150

200

250

300

E
n
e
rg

y
 [

W
h
]



 

20 
 

3.3. Subtask 3.3 - End-of-Life behaviour 522 

The aim of this subtask is to identify, retrieve and analyse data and to report on consumer 523 
behaviour regarding end-of-life aspects from an average European perspective.  524 

3.3.1. Product use & stock life 525 

With regard to the lifetime of electric kettles, the corresponding analysis of the Ecodesign Working 526 
Plan study [bio et al. 2015] points out that the electric kettle market is very competitive and that 527 
price is more important than durability despite an effort by reputable brands to provide reliable 528 
products. Difference in product quality by brands were also pointed out by the UK-based test 529 
magazine ‘Which?’ [Williams 2020]. Based on a survey of its members, the analysis points out that 530 
well above 90% of the products of the top brand do not show any faults after three years of 531 
operation while the least reliable brand had about 70% of products still in operation after the same 532 

time.  533 

Manufacturers of elevated quality kettles with concealed heating elements are reported to design 534 
their products for up to 20,000 uses [bio et al. 2015]. This corresponds to seven years of operation 535 
assuming eight uses per day according to the cited study. Lower priced models are reported to 536 

have a lifetime of 3 years, yet an average aggregate lifetime of 5 years have been assumed in the 537 
Working Plan study [bio et al. 2015]. Further evidence on kettle lifetime is available based on 538 
consumer survey data for the Netherlands. For hot water and coffee making products, a median 539 

lifespan of 7.0 years in the year 2000 and a value of 6.4 for the year 2005 is referred to [Bakker et 540 
al. 2014]. A survey for the German Environment Agency [Prakash et a. 2020] points in a similar 541 
direction. Figure 3-8 shows the age distribution of replaced kettles as indicated by survey 542 
participants. The results illustrate well the heterogeneity in kettle lifetimes; the average 543 
replacement cycle was determined at 5.7 years in the study with a standard deviation of 4.2 years.  544 

To conclude, an average lifetime assumption of 6 years seems to be a suitable order of magnitude 545 

to capture the average real-life usage of electric kettles for the study. In the individual case, 546 
considerably shorter or longer observed lifetimes are possible. 547 

Figure 3-8: Age distribution of kettles according to a consumer survey in Germany (Data: 548 
[Prakash et a. 2020]; Question: ‘How old was the kettle? If you do not know, please estimate a 549 
value [in years].’, n=692) 550 

 551 

Further interesting results with regard to user behaviour is given in the German study [Prakash et 552 

al. 2020]. This study also investigates on the perception of the achieved lifetimes. Specifically, the 553 
survey participants were asked about their satisfaction with the lifespan of the kettle. More than 554 
half of the participants indicated that their lifetime expectations were met (36%) or that they saw 555 
the need to replace the existing kettle (17%). More than one third pointed out that they expected a 556 
longer lifetime (24%) or that the lifetime was well below expectations (12%). About 7% of the 557 
participants, on the contrary, were surprised on the long lifetime. This seems to suggest that 558 
consumers are generally satisfied with the lifetime of current kettles, though there might be a 559 

tendency for preferring longer lifetimes.   560 
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Figure 3-9: Satisfaction with kettle lifetime according to a consumer survey in Germany 561 
(Data: [Prakash et al. 2020]; Question: ‘How satisfied were you with the lifespan of this electric 562 

kettle?’; n=692) 563 

 564 
 565 

An investigation into the reasons for disposing of the kettle [Prakash et al. 2020] points to defects 566 
in various areas. Problems with the heating element of the automatic switching off were the most 567 

often mentioned answers (Figure 3-10). In the survey by the UK test magazine ‘Which?’ [Williams 568 
2020], a broken lid was the most commonly reported error mentioned by the participants (problem 569 
in 15% of cases). Yet it should be noted that while the German study focuses on disposed kettles, 570 
the UK survey does not necessitate a prior disposal. 571 

Figure 3-10: Defects of kettles according to a consumer survey in Germany (Data: 572 
[Prakash et al. 2020]; Question: “What exactly was wrong with the electric kettle?”; n=473, 573 
multiple answers possible)  574 

 575 
 576 
Further information on the end-of-life of kettles from a user perspective can be derived from 577 
another set of information mentioned in the German study [Prakash et al. 2020]. It reports on an 578 
analysis of 28 electric kettles collected at a local waste collection point close to Bonn, Germany, in 579 

2013/2014. These kettles were further investigated at the local University. Figure 3-11 shows the 580 
result of this investigation: Most of the kettles (20) did not show any obvious faults that affected 581 

their utilization/function; a few (3) were classified as operating with limits (e.g. due to a broken 582 
switch that had to be manually held down/released) and the remaining kettles (5) were identified 583 
as broken. Based on these results combined with a review of external design and appearance as 584 
well as an internal inspection, the study concluded on probable reasons for disposal. The analysis 585 

of the sample concludes that for half (14) of the kettles, no apparent reason for disposal could be 586 
identified, yet 9 of them showed heaving scaling. Technical defects were identified as probable 587 
reason of disposal for 8 further kettles, defects of the casing for 5 kettles3 and for 1 kettle, an 588 

                                                

3   The study mentioned that it could only be ensured for two kettles that the external damage did 

not originate from rough handling at the waste collection/recycling centre. 
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outdated design was pointed out. It has furthermore been pointed out that no connection between 589 
disposal and the nature of the product as branded or non-branded product was found [Prakash et 590 

al. 2020].  591 

Figure 3-11: Working order test results (left) and the probable cause for disposal (right) 592 
of a sample of disposed electric kettles collected from a local waste collection point in 593 
Germany (Data: [Prakash et al. 2020]) 594 

  

Stakeholders pointed out during the consultation that at least in the United Kingdom and Germany, 595 

manufacturers offer breakfast sets of filter coffee machines, toasters and electric water kettles in 596 
the same design. This might lead to early replacements of the devices in case consumers change 597 
all of them at the same time. 598 

3.3.2. Repair and maintenance practice  599 

With regard to maintenance and repair practice, the price of appliances will be a very important 600 
criterion since any repair will likely compete with the purchase of a new product. According to 601 

available data, repairs of kettles are carried out rather seldom. According to the German survey 602 

[Prakash et a. 2020], less than 3% of all kettles undergo repair and less than 1% were repaired 603 
under the warranty period. In conclusion, repairs of electric kettle are rather uncommon.  604 

Figure 3-12 : Repair of electric kettles according to a consumer survey in Germany (Data: 605 
[Prakash et al. 2020]; Questions: ‘Was the electric kettle ever repaired? ‘, ‘Was the repair carried 606 
out during the warranty period?‘; n=686 (first question), 17 (second question)) 607 

 608 
 609 

 610 

3.3.3. Collection rates 611 

Generally, information on collection rates for electric kettles seem limited. Again, the survey results 612 
of the German study [Prakash et al. 2020] provide some indications on the disposal respectively 613 
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second hand utilization of electric kettles. Offered a set of choices, most of the participants 614 
indicated that their kettles were directly disposed of (84%). 615 

Figure 3-13 : Behaviour in case of putting kettle out of commission according to a 616 
consumer survey in Germany (Data: [Prakash et al. 2020]; Question: ‘What did you do with the 617 
old kettle?’, n=690) 618 

 619 

3.3.4. Estimated second hand use 620 

Due to the relatively low price of basic kettles, the hypothesis by the project team is that the 621 
second hand market for electric kettles is limited. The survey for the German Environmental 622 
Agency [Prakash et al. 2020] shows that nearly 92% of the respondents bought the kettle new 623 

while less than 7% bought the kettle second hand (Figure 3-14). This seems to support the initial 624 
hypothesis of a low passing on of kettles.  625 

Figure 3-14 : Acquisition of the most recently acquired kettle according to a consumer 626 
survey in Germany (Source: [Prakash et al. 2020]; Question: ‘Was the kettle bought new or 627 
second-hand?‘, n=689) 628 

 629 

3.3.5. Best practice in sustainable product use, amongst other regarding the items above 630 

Based on the previously discussed items, a summary of best practices by manufacturers to support 631 
a sustainable user behaviour with regard to electric kettles can be given. 632 

 Since overboiling is a major source for energy and water waste, it is of particular relevance 633 
for user behaviour. Strategies therefore aim at optimizing the filling levels of the kettle that 634 

the uses chooses. Technical means to do so are for example water indicators or integrated 635 
displays.  636 
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 In case of kettles with warm-keeping functions, alarms and automatic turn-off functions 637 
after a set duration could improve the environmental performance in this mode of 638 

operation. 639 

 Other conceivable strategies are related to smart functions provide users with feedback on 640 
kettle utilization (see Section 4.1.4.1/Task 4).  641 

 In view of avoiding a shift from electric to stove-top kettles, a suggestion by stakeholders 642 

is to point out the time to boil a particular amount of water (e.g. 1 cup, 1 litre) as 643 
compared to a typical stove. This could support the use of kettles as fast and 644 
environmentally well-performing mean for cooking water. 645 

 Another factor that appears relevant for kettle lifetimes is scaling. As indicated by the cited 646 
studies, scaling appears to be a relevant factor for an early disposal of electric kettles. Best 647 
practice therefore supports the user in descaling the kettle. Shipping a descaler has been 648 
mentioned by stakeholders as a suggestion in the context of encouraging users for regular 649 

descaling. 650 

3.4. Subtask 3.4 - Local infrastructure 651 

The aim of this subtask is to identify, retrieve and analyse data and thereby to report on barriers 652 

and opportunities relating to any local infrastructure needed for the operation of kettles. 653 

3.4.1. Energy infrastructure 654 

Kettles as defined in Task 1 are devices connected to the electrical grid via a plug. There is no 655 
particular influence of kettles users on the energy infrastructure.  656 

3.4.2. Water infrastructure 657 

Kettles are commonly used to boil water from a tap. As mentioned earlier, users might affect the 658 
direct energy consumption of kettles if they fill them with warm water from the tap.  659 

Depending on the local setup for heating tap water (e.g. via decentralized boiler vs. a centralized 660 

without circulation; operation by electricity or other energy carrier), obtaining hot water from the 661 
tap might require opening the tap for some time, thus leading to increases in water consumption 662 
and energy losses. 663 

With regard to the role of the water infrastructure and local water supply, it should also be 664 
mentioned that harder water might increase scaling and the need for descaling. It might influence 665 
energy demand (see also section 3.1.2) and the use of scale filters.  666 

3.4.3. Telecom infrastructure  667 

Recent “smart kettles” may require wireless connections (e.g. bluetooth, wifi), e.g. for linking them 668 
to a smartphone app. These models offer services as traditional kettles via additional manual 669 
controls, e.g. for selecting certain temperature levels or a warm keeping function.  670 

In general, this additional functionality and its impact on IT infrastructure/energy consumption of 671 
mobiles is in general similar to other “smart home devices” and it thus not seem to be of particular 672 

relevance. 673 

3.4.4. Installation 674 

As the electrical kettles as defined in Task 1 only need to be connected to a plug socket, no 675 
physical installation (e.g. wall mounting, piping) is relevant for this product group. Smart devices 676 
might yet need to undergo a setup procedure (e.g. pairing with smartphone). 677 

3.4.5. Physical environment 678 

Within the aspect entitled “physical environment”, the MEErP points out to analyse sharing 679 
opportunities for the products. No particular data on sharing opportunities of kettles could be 680 
identified. Yet there are several aspects mentioned earlier that give an indication on the likelihood 681 
of sharing: Kettles are relatively low-priced products. This is underlined by the observation that a 682 
substantial share of kettles still operational is disposed of. Few users buy second-hand kettles and 683 
kettles are often used several times a day.  684 
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While it is technically conceivable to share kettles, the combination of the previous aspects suggest 685 
that few users will tend to share the product outside of their household. In an office kitchen or 686 

similar location, kettles might be run a shared equipment. This should not be perceived as 687 
additional or new sharing opportunity but a long-established characteristic of shared kitchens. 688 

3.5. Subtask 3.5 - Recommendations 689 

The aim of this subtask is to provide recommendations on a refined product scope and on barriers 690 
and opportunities for Ecodesign considering user behaviour. 691 

3.5.1. Recommendations on the refined product scope 692 

Based on the analysis of user behaviour, the following recommendations for the refined product 693 
scoping are made:  694 

 The analysis of user behaviour has shown a considerable variety in kettle utilization. The 695 

subsequent analysis should therefore take into consideration different usage intensities of 696 
kettles in Task 4/5.  697 

 Overboiling has been identified as an important aspect. If available, measures to reduce 698 
overboiling should be considered in the design options developed in Tasks 6 of this study.  699 

 Some indications on short-lifed products were found. Impact of short(er) lifetimes might 700 
also be included as a sensitivity in the scenario analysis in Task 7. 701 

 While at the current state, there is little evidence on the actual boiling temperature 702 

selected by users, different temperature profiles for kettles with a temperature selection 703 
function/indicator could be included in Tasks 6/7, also including the consideration of a 704 
warm keeping function. 705 

3.5.2. Recommendations on Ecodesign 706 

Based on the discussion on the role of users, some more general recommendations for the 707 
subsequent Ecodesign process should be made:  708 

 Overboiling is a related to user behaviour. Measures for reducing overboiling could in 709 
general be considered as well as heating water not beyond required temperature levels. 710 

 Care should be taken that measures taken within Ecodesign do not cause a substantial shift 711 
of users towards using cooktop operation. 712 

 Measures addressing the lifetime of the products might be included in the scenario analysis 713 
in Task 7. 714 

Other recommendations concern a potential development of a method to assess energy 715 
consumption/energy efficiency measurements based of the basic concepts of standard IEC 716 
60530:1975:  717 

 The standard currently focuses on boiling time as a key result. For determining energy 718 
demand, the measurements should be extended to include power measurements. If energy 719 
consumption is to be considered, a warm keeping should also be considered in the 720 
standard.  721 

 The temperature setup in the standard is limited to a fixed increase of 80 K to a 722 
temperature of about 95°C. More advanced modern kettles also allow selecting other target 723 
temperatures. The inclusion of a representative target temperature profile (where relevant) 724 
should be considered.  725 

 The fixed increase by 80 K should be reconsidered. In practice, a kettle will not stop 726 
heating at a fixed temperature, but at the temperature specified by the controller. This 727 
temperature should be used, also for a target temperature profile. Combined with that, the 728 

standard should also determine this automatic shut-off temperature.  729 

 Overboiling has been identified as a major source of energy losses. Measures to prevent 730 
overboiling should also be noted as a requirement in the standard when analysing a kettle.   731 

 As mentioned, the methodology does not explicitly specify the status of the lid and on 732 
scaling. This should be added to avoid ambiguity.  733 

 734 
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GETTING IN TOUCH WITH THE EU 781 

In person  782 

All over the European Union, there are hundreds of Europe Direct information centres. You 783 

can find the address of the centre nearest you at: https://europa.eu/european-784 

union/contact/meet-us_en  785 

 786 

On the phone or by email 787 

Europe Direct is a service that answers your questions about the European Union. You can 788 

contact this service: 789 

- by Freephone: 00 800 6 7 8 9 10 11 (certain operators may charge for these calls), 790 

- at the following standard number: +32 2 299 96 96, or 791 

- by email via: https://europa.eu/european-union/contact_en  792 

 793 
FINDING INFORMATION ABOUT THE EU 794 

Online  795 

Information about the European Union in all the official languages of the EU is available on 796 

the Europa website at: https://europa.eu/european-union/index_en 797 

 798 

EU publications 799 

You can download or order free and priced EU publications from: 800 

https://publications.europa.eu/en/publications.  801 

 802 

Multiple copies of free publications may be obtained by contacting Europe Direct or your 803 

local information centre (see https://europa.eu/european-union/contact/meet-us_en ).  804 

 805 

EU law and related documents 806 

For access to legal information from the EU, including all EU law since 1952 in all the official 807 

language versions, go to EUR-Lex at: http://eur-lex.europa.eu  808 

 809 

Open data from the EU 810 

The EU Open Data Portal (http://data.europa.eu/euodp/en) provides access to datasets 811 

from the EU. Data can be downloaded and reused for free, for both commercial and non-812 

commercial purposes. 813 
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