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7. TASK 7 – POLICIES AND SCENARIOS 195 

 196 

The purpose of this task is to provide an understanding of the impacts of future scenarios in line 197 

with policy measures that could be introduced at EU-level. This is a key task as it requires the 198 
combination of the results of all previous tasks. Its purpose is to derive estimates of the impacts of 199 
different Ecodesign policy measures and design options. Thereby, it is aimed at providing an 200 
analytical basis in support of the Ecodesign decision-making process. It contains a set of 201 
quantitative scenarios for the market penetration levels of various kettle technologies and the 202 
consequences for the environment, users and industry. To this end, a stock model has been 203 
developed to estimate future sales and stocks of kettles under different policy scenarios. The 204 

outcomes are then compared with the Business-as-Usual situation. 205 
 206 

 

Please note that the conclusions drawn here are preliminary and solely represent the 

view of the consortium. They do not necessarily reflect the opinion of the European 

Commission. Tasks 1 to 6 provide the baseline data for future work conducted by the 

European Commission (impact assessment, further discussions in the Consultation 

Forum and the development of implementing measures, if any). Unlike the previous 

tasks, Task 7 serves to provide a summary of policy implications as seen by the 

consortium. Furthermore, elements of this task may be analyzed further in greater 

depth during the impact assessment. 

 
 207 

SUMMARY OF TASK 7 208 
Will be provided later 209 

7.1. Analysis of policies 210 

Based on the review of the existing policies and standards (see Task 1), the feedback of the 211 
stakeholders and the cost-optimized technical improvement potential of the technologies (see Task 212 
6), this task identifies and discusses policy options aimed at fostering the energy efficiency of 213 
kettles and reducing their impacts on the environment. 214 

The following policy options are discussed later: 215 

– minimum energy performance standards (MEPS) 216 

– policy actions related to requirements regarding keep-warm 217 
– energy labelling 218 
– information requirements on the performance of the kettles 219 
– policy actions related to behaviour 220 
– policy actions related to circular economy 221 
– policy actions related to materials 222 

Furthermore, this task will include aspects related to measurements. 223 

7.1.1. Scoping of possible policy requirements and key definitions 224 

Objective: 225 

This section describes the prospective boundaries and "electric water kettle" definitions to address 226 
the Ecodesign performance improvement from this study. The proposed policy measures 227 
themselves and potential legislative instruments to be used are discussed in subsequent sections. 228 

In line with Task 1 and the work carried out during the study, the following product definition is 229 

suggested for the scope of this analysis of policies and scenarios: 230 

"Electric kettles” are stand-alone, unpressurized, electrically powered kitchen appliances 231 
primarily intended for boiling a batch of up to 10 litres of drinking water, potentially also 232 
including the possibility to heat water below boiling temperature and/or a warm-keeping 233 
function after heating. 234 

 235 
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7.1.2. Proposed requirements to consider in policy measures 236 

7.1.2.1. Specific ecodesign requirements 237 

Based on the work carried out in Task 4 (Technologies) and Task 6 (Design Options), there is room 238 
for improving the energy efficiency of kettles for the boiling phase and for the keeping-warm phase 239 
(for kettles with this feature). 240 

7.1.2.1.1. Specific energy efficiency requirement for boiling 241 

Minimum energy performance standards (MEPS) is the main policy option to transform the 242 
appliance market towards higher energy efficiency. A precondition for establishing and 243 
implementing MEPS is the availability of test procedure.  244 

Test procedure 245 

A main challenge for electric water kettles is the lack of test standards. Task 1 reviewed existing 246 
regulations and voluntary labels around the world. Based on this review, Table 7-1 provides an 247 
overview of the related test conditions and energy efficiency metrics applied for kettles. 248 

 249 
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Table 7-1:  Overview of the test procedures and energy efficiency metrics related to 250 
electric kettles (source: Fraunhofer ISI) 251 

Name / Reference Country 
Volume 

[l] 

Start 

temperature  
of the water 

[°C] 

End 

temperature 
of the water 

[°C] 

Energy efficiency 

metric 
Detail 

IEC 60530:1975   1 15 95 
None (focus on boiling 

time) 
 

Blue Angel / RAL-UZ 

1331 
Germany 1 20 

100 (switch 

off) 

Specific energy 

consumption [kWh/l] 

W20 = WM * 80 / TM 

 • WM: power 

consumption until 
automatic switch-off of 

the kettle  

• Temperature difference 

compared to the boiling 

temperature of 100°C 

TopTen2 Switzerland 1 15 
100 (switch 

off) 

Yearly energy 

consumption [kWh/a] 

Ekettle = Eboil + Ekeep warm + 

Estand-by 

• Eboil = 365 * Econsumption 

to heat 1 litre 

if T-setting feature is 

available: -10% 
• Ekeep warm = Pkeep warm x 

0.5 x (max time keep-

warm) x 365  

if no measurement 
possible: 15 W x 1h x 

365 

• Estand-by: Pstand-by x 8760 

h 

ESR003 UK       not specified   

Eco-Label Standard3 

(EL408:2013) 
South Korea 1 15 99 

Specific energy 

consumption [kWh/l] 
 

GB/T 22089-2008 China 
Rated 

volume 
204 80 η =

𝐶 ∗ 𝑀 ∗ (80 − 𝑇1)

𝐸
∗ 100% T1: start temperature 

Greenmark N1265 Taiwan 1 15 99 
Specific energy 

consumption [kWh/l] 
 

Energy Efficiency 

Label6  
Thailand   30 90 

η=ϱ*(90-30)/(0,24 

P*t)*100  
 

ISIRI 78757  Iran 1 20 90 
Specific energy 

consumption [kWh/l] 
  

Manufacturer 
  

20 98 

Efficiency: 
η = Q / Energy 

Consumption 

With: 

Q=(98-20)x4186xVolume 

 252 

                                                

1  https://www.blauer-engel.de/en/products/electric-devices/water-boilers-electric-kettles  

2  https://storage.topten.ch/source/files/Technische-Kriterien-Wasserkocher-2017.pdf  

3  http://el.keiti.re.kr/enservice/enpage.do?mMenu=2&sMenu=1  

4  not clearly specified, but the thermal efficiency test requires to "make the initial water 
temperature as consistent with the ambient temperature as possible", ambient temperature is 

20 +/- 5 °C. 

5  http://greenliving.epa.gov.tw/GreenLife/uploadfiles/Criteria/126/7ab784a7-239c-4e83-86c5-
ca7331a47b72.pdf  

6  http://labelno5.egat.co.th/new58/wp-content/uploads/2016/form/mn/ele_kettle.pdf 

7  http://www.behsa.ir/index.php/booklibrary/standards/20-isiri-7875/file  

https://www.blauer-engel.de/en/products/electric-devices/water-boilers-electric-kettles
https://storage.topten.ch/source/files/Technische-Kriterien-Wasserkocher-2017.pdf
http://el.keiti.re.kr/enservice/enpage.do?mMenu=2&sMenu=1
http://greenliving.epa.gov.tw/GreenLife/uploadfiles/Criteria/126/7ab784a7-239c-4e83-86c5-ca7331a47b72.pdf
http://greenliving.epa.gov.tw/GreenLife/uploadfiles/Criteria/126/7ab784a7-239c-4e83-86c5-ca7331a47b72.pdf
http://labelno5.egat.co.th/new58/wp-content/uploads/2016/form/mn/ele_kettle.pdf
http://www.behsa.ir/index.php/booklibrary/standards/20-isiri-7875/file
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Key findings: 253 

• most of the regulations focus on boiling water and are based on the specific energy 254 

consumption to heat 1 litre of water, but the scope of the regulations was rather small 255 

kettles (volume < 2.5 litres) 256 

• most of the standards assume that the kettles are tested with a volume of 1 litre. 257 

Therefore, they cannot deal with kettles with less than 1 litre of capacity, although such 258 

kettles are theoretically within the scope of the standards 259 

• the definition of "boiling water" is not harmonized 260 

• only in few cases (China, Thailand or manufacturers) energy efficiency is considered and it 261 

is defined as ratio between the measured energy and the theoretical energy to warm up 262 

water  263 

• only the TopTen approach takes the “keep warm performance” into account  264 

To regulate the energy efficiency of kettles, an appropriate methodology to assess the energy 265 
consumption and/or the energy efficiency has to be elaborated. 266 

Test procedure for electric kettles 

A test procedure could be elaborated based on the experience from IEC 60530:1975 to assess 
the energy efficiency of kettles, for which the Technical Committee TC 598 "Performance of 

household and similar electrical appliances" and especially SC 59L "Performance measurement of 
small household appliances and similar electrical appliances except for surface cleaning 
appliances" are responsible.   

According to IEC 60530-1975, "the time to boil 1 l of water is the time taken to raise the 
temperature of the water 80°C above its initial value" (which is 15°C). While this temperature 
level is used for determining boiling time, the standard does not take into account the real 

duration until the kettle will stop heating water. Therefore, it does not reflect the real use 
situation: neither the real energy consumption nor the real boiling time. Compared to IEC 
60530:1975, the following changes are suggested: 

1. The test procedure should describe how to measure energy consumption (in addition 
to the boiling time). 

2. The values should be based on heating water from 15°C until shut off with the 
requirement to increase temperature by at least 80°C, i.e. attaining at least 95°C.  

While the elaboration and the adoption of a test procedure from scratch usually takes a long 
time, drafting a test procedure for kettles is relatively straightforward. At the end of this report, 
"Annex A – Test procedure for electric kettles" provides the main elements of the suggested test 
procedure. 

 267 

A rationale behind suggesting the proposed test procedure is to minimize over-heating. Over-268 
heating is defined here as heating water too long or at an excessive temperature, which leads to a 269 
waste of energy and thus lower environmental performance9. As long as there is no requirements 270 
regarding the energy consumption of kettles and no information to be provided on the boiling time, 271 
manufacturers might have a tendency to design and produce over-heating kettles. However: 272 

• IEC 60530:1975 implicitly defines boiling temperature as 95°C, since the "boiling time" is 273 

defined as the time required to heat up 1 litre of cold water (15 °C) by 80°C (see Task 1). 274 

                                                

8  https://www.iec.ch/dyn/www/f?p=103:7:0::::FSP_ORG_ID,FSP_LANG_ID:1275,25   

9  not to be confused with "over-boiling", which is defined as boiling too much water 

https://www.iec.ch/dyn/www/f?p=103:7:0::::FSP_ORG_ID,FSP_LANG_ID:1275,25
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• water kettles are used to prepare beverages, whose temperature do not exceed 95°C. 275 

Solely the preparation of distilled water10 requires boiling water.11  276 

• limescale is formed during the transition phase from water to steam. Avoiding over-heating 277 

contributes to addressing the limescale issue (see also 7.1.2.5) 278 

Thus, the proposed test procedure used for an Ecodesign regulation is expected to give an 279 

incentive to avoid or at least reduce overheating. 280 

Table 7-2 provides an overview of the regulations and voluntary standards identified in Task 1. The 281 
specific energy consumptions to heat 1 litre of water was estimated for a temperature increase of 282 

80°C.   283 

Furthermore, it is suggested to assess the energy efficiency (Energy Efficiency Index) as a ratio of 284 
the heat - theoretically needed to bring a certain amount of water to the target temperature - and 285 
the electricity consumed to heat the same amount of water under the same real conditions (when 286 
the kettle shuts off). EEI is defined as follows: 287 

EEI = Q / ETboil 288 

With: 289 

Q = Cp  Mrated   (Tboil - 15)/3,600 [Wh] 290 

Cp = 4,186 J/kg/K as specific heat capacity of water at 15°C and 101 kPa 291 

Mrated: rated water capacity of the kettle [kg] 292 

Tboil: boiling temperature [°C]. In the context of this test procedure, Tboil corresponds to a 293 
water temperature of 95°C, at ambient pressure. 294 

ETboil: electricity consumed to heat the rated water capacity from 15°C to boiling 295 

temperature. It is measured until the kettle shuts off. 296 

 297 

Overview of regulations/voluntary schemes  298 

Few regulations and voluntary schemes for kettles have been identified in Task 1. Table 7-2 shows 299 
the requirements and formulates them according to the test method and the EEI suggested by the 300 
project team.  301 

                                                

10  for ironing or filling an aquarium 

11  please note, that the boiling point depends on the surrounding environmental pressure: water 
boils at 100°C at sea level but at a lower temperature at a higher altitude (e.g. 93.4°C at 1,905 
m). Accordingly, the boiling temperature is usually lower than 100°C. 
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Table 7-2:  Requirements for identified regulations, indicated for 80°C temperature 302 
increase (Fraunhofer ISI) 303 

Name Country 

Temperature 
increase [°C] 

Specific energy 
consumption 

[Wh/l] to heat 
1 litre of water 

Specific energy 
consumption12  
[Wh/l] to heat 
1 litre of water 

EEI13 [%] 

a b c d 

Conditions of the specific test 
procedure 

Calculated for 80°C increase 

Blue Angel / 
RAL-UZ 133 

Germany 80 115 115 81% 

TopTen Switzerland 85 12314 116 80% 

GB/T 22089-
2008 

China 60 - 116 80% 

Eco-Label 
Standard  

South Korea 84 120 114 81% 

Greenmark 
N126 

Taiwan 84 117 111 83% 

ISIRI 7875  Iran 70 125 143 65% 

 304 

While the ISIRI 7875 standard (Iran) sets a rather low performance requirement, the five other 305 
standards listed in Table 7-2 have more stringent boiling requirements ranging between 111 and 306 
116 Wh/l, and 115 Wh/l on average (for 80°C increase). This corresponds to an EEI range of 83% 307 

to 80%, with an average EEI of 81%.  308 

 309 

Specific energy consumption and filling level of the container 310 

The specific energy consumption (Wh/l) decreases with the increase of the volume of water to be 311 
heated. This could be observed by analysing data collected through measurements carried out by 312 
Fraunhofer ISI and the Swedish Energy Agency (see Figure 7-1), where the measurements for 313 

each kettle were repeated for different levels of water to be heated until the kettle shuts off. One of 314 
the reasons for the higher specific consumption at lower water levels might be, that the thermal 315 
mass of the kettle – which impacts the energy efficiency of the kettle - is always constant, no 316 
matter how full the kettle is. Moreover, for kettles with a controller which is based on the steam 317 
detection, a larger volume of steam has to be generated if the kettle is only partly filled compared 318 
to a fully filled kettle. This leads to an extended shut-off time and higher electricity consumption.  319 

                                                

12  where: c = b x 80 / a 

13  where: d =  4,186 x (80)/3,600) / c 

14  estimated for a basic kettle (without keep warm), with: 45 x 1,000 /365 = 123 Wh for 1 litre 
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Figure 7-1:  Specific energy consumption at maximum temperature (shut-off) according 320 
to the volume boiled (Source: Fraunhofer ISI and Swedish Energy Agency)15 321 

 322 

Many regulations focus on the energy consumption measured with 1 litre of water. However, for 323 
kettles with a rated capacity below 1 litre such a test is not applicable. Furthermore, large kettles 324 

will be filled with far more than 1 litre (up to 10 litres) and therefore 1 litre will not correspond to a 325 
realistic usage. Hence, it seems reasonable to focus on the energy consumption of kettles 326 
measured at rated capacity when defining the EEI requirement.16 327 

Specific energy consumption at rated volume 328 

Looking at the specific energy consumption of kettles, Fraunhofer ISI and Stiftung Warentest 329 
carried out tests on a sample of 26 kettles17 in total, of which 16 were measured at rated volume.18 330 
The results are presented in Table 7-3. Hereby, the energy consumption of the kettle was 331 

measured until shut-off. In addition, the energy consumption for an 80°C temperature increase 332 

was measured during the same test. This allowed the calculation of the specific energy 333 
consumption for raising the water temperature by 80°C19 and specific energy consumption until 334 
shut-off [Wh/l]20. The energy efficiency was calculated as the ratio of the heat required to heat the 335 
water by a certain level divided by the electricity consumed. The column (F) of Table 7-3 shows the 336 
EEI of the kettles according to the proposed test procedure. The column (E) shows the EEI of the 337 
kettles, if they would have really shut off at 95°C, which is the minimum boiling temperature of the 338 

proposed test procedure.  339 

                                                

15  Even if the specific energy consumption is higher for a small filling volume than for the rated 
volume, heating the right amount of water is always the best way to save energy. 

16  as done in the Chinese standard GB/T 22089-2008 

17  8 for Fraunhofer ISI and 18 for Stiftung Warentest 

18  n=1 for 1.0 litre, n=5 for 1.5 litres, n=9 for 1.7 litres and n=1 for 2 litres 

19  see (A) in Table 7-3 

20  see (B) in Table 7-3 
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Table 7-3:  Specific energy consumption and energy efficiency of kettles, measured at 340 
the rated capacity 341 

 

Size of 
the 

sample 

Specific 
energy 

consumpti
on to 

raise T by 
80°C 

[Wh/l] 

Specific 
energy 

consumpti
on until 
shut-off 
[Wh/l] 

Saving 
potential 
[%] 80°C 
increase 
vs. shut-

off 

Thermal 
efficiency 
measured 
at shut-

off [%]21 

EEI [%]  
(theoretic

al) 22 

EEI [%] 
(practical

)23 

  (A) (B) (C) (D) (E) (F) 

1.0 l 1 107.2 111.4 -3.7% 86.8% 86.1% 83.5% 

1.5 l 5 102.2 111.6 -8.3% 91.1% 88.2% 83.4% 

1.7 l 9 102.3 109.5 -6.6% 91.0% 90.3% 85.0% 

2.0 l 1 107.9 109.7 -1.6% 86.2% 86.8% 84.8% 

        

Min 

16 

96.7 107.1 -17.1% 86.2% 84.7% 79.7% 

Max 107.9 116.7 -1.6% 96.2% 92.3% 86.9% 

Quartile 1 101.6 108.7 -7.4% 89.3% 87.7% 83.6% 

Quartile 2 102.6 110.0 -6.5% 90.6% 89.4% 84.6% 

Quartile 3 104.2 111.2 -5.2% 91.5% 90.9% 85.6% 

Quartile 4 107.9 116.7 -1.6% 96.2% 92.3% 86.9% 

Average 102.9 110.3 -6.6% 90.4% 89.2% 84.4% 

 342 

Based on the figures in Table 7-3, the first quartile of the sample has an EEI of 87.7% (see E). This 343 
is still theoretical, since the controller of the kettles does not shut off at 95°C, leading, in practice, 344 
to higher electricity consumption. Considering this, the first quartile of the sample has a tested EEI 345 

of 83.6% (see F) and may be used as MEPS.  346 

Due to the current situation and based on the available data (Table 7-2 and Table 7-3), it is 347 
assumed that a moderate MEPS with EEI >= 81% could be set already in 2023, giving enough time 348 
to the European Commission to go through the Ecodesign legislative process and to give 349 
manufacturers room to test their products and if necessary, adapt them to fulfil requirements on 350 
energy consumption. Based on a larger set of data,25 the MEPS could be re-assessed 2 years later: 351 

 they could be tightened (e.g. EEI >= 84%, based Table 7-3) 352 

 and/or be based on a characteristic line depending on the rated volume  353 

 354 

                                                

21  defined as: Qshut-off/Eshut-off 

22  defined as: Q95°C/E95°C  

23  defined as: Q95°C/Eshut-off  

25  currently, there is still a lack of data for kettles below 1.2 litre as well as over 2.0 litres 
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7.1.2.1.2. Specific requirement for keep-warm  355 

As detailed in the previous tasks, a few measures can contribute to reducing the keep-warm 356 

energy consumption. 357 

 Maximum keep-warm time 358 

Until now, there is no limitation of the keep-warm time. Some kettles available on the market offer 359 

a time limit of 2 hours for keep-warm. Many stakeholders supported the idea of limiting the 360 
maximum keep-warm time. It is therefore suggested to limit the keep-warm time to a 361 
maximum of 30 minutes. Since such a requirement is easy to implement, the project team 362 
assumes that it can be implemented in the first stage of an Ecodesign regulation.  363 

The results of Task 6 show that reducing the keep-warm time from 60 to 30 minutes would reduce 364 
the yearly energy consumption of Base Case 3 by 16.5%.27 365 

 Default setting regarding keep warm function  366 

Due to the considerable influence of the keep-warm function on energy demand, it should only be 367 
consciously activated by the user. In other words, the function should be off by default when a user 368 

switches on the kettle. 369 

 Specific energy efficiency requirements for keep-warm 370 

There is very little data regarding the real-world use of the keep-warm functions, partly since it is 371 
currently only available for a smaller market share. The project team carried out keep-warm and 372 
cool-down measurements on a very limited sample of four kettles with different types of container 373 

(see Figure 7-2): 374 

- plastic (single wall) 375 

- glass (single wall) 376 

- stainless steel (single wall) 377 

- plastic (insulated) 378 

 379 

                                                

27  See Task 5 for more detailed regarding the way to calculate the yearly energy consumption.  
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Figure 7-2:  Cool down measurement of kettles with different containers (Source: 380 
Fraunhofer ISI, with 1 l of water heated at maximum temperature) 381 

 382 

 383 

The tests presented in Figure 7-2 indicate that all single wall kettles had similar heat losses during 384 
the cool-down phase28, while the insulated container had a much better performance.29 Based on 385 
these measurements, Table 7-4 shows the temperature drop after 15, 30 and 60 min for single 386 

wall kettles and for the insulated kettle. 387 

Table 7-4:  Temperature drop during the cool-down test (Source: Fraunhofer ISI, with 388 

1 l of water heated at maximum temperature) 389 

Time after shut-
off 

Single wall30 Insulated  
Insulated vs. 
single wall 

15 min -16.5 °C -9.6 °C -42% 

30 min -27.8 °C -17.3 °C -38% 

60 min -42.0 °C -28.8 °C -31% 

 390 

Furthermore, the type of container had an important impact on the average power required to keep 391 
1 litre of water warm. Figures in Table 7-5 show that the average keep-warm power for an 392 

                                                

28  42°C water temperature decrease within 1 hour  

29  only 29°C water temperature decrease during the first hour. However, more detailed analysis 

and larger sample of kettles tested would be required to quantify the impact of other factors 
(e.g. geometry, opening for spout...) on the cool down. 

30  average of the 3 single wall kettles: 1 x glass, 1 x stainless steel and 1 x plastic 
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insulated kettle was roughly half of the power required for a single-wall kettle. According to Task 5, 393 
the energy required to boil 1 litre of water is typically 115 Wh. 394 

Table 7-5:  Impact of the container on the keep-warm power (Fraunhofer ISI, with 1 l 395 
of water at maximum temperature) 396 

Kettle Unit Single wall31 Insulated 

Average power [1l @ Tmax] [W/l] 120 56 

 397 

According to the figures in Task 6, insulating the container (see Design Option 4) is a cost effective 398 
measure only for Base Case 3, i.e. the base case that includes a keep-warm function. An insulated 399 
container does not have a great impact on the boiling consumption. However, for kettles without 400 
keep-warm function (Base Case 1 and 2), the Design Option 4 was not cost effective since the heat 401 

losses through the container are low during the relatively short time required to boil the water.  402 

Consequently, it would be reasonable to require a minimum level of insulation for kettles with a 403 
keep-warm function. As the repeatability and accuracy in measuring heat transfer coefficient 404 

[W/m2/K] is challenging,32 it is suggested to define a requirement based on the temperature drop 405 
after 30 min, e.g.: max 20°C temperature drop allowed for kettles with keep-warm function.33  406 

Keep-warm or re-boil? 

The higher the temperature difference between the water in the kettle and the ambient 
temperature, the greater the heat loss through the container and the kettle lid. Consequently, 
keeping-warm the water at the target temperature will consume more energy than re-
heating the water up to the same target temperature, when the water will be needed. 
However, the keep-warm function delivers a different service than the solely boil function and 
might be useful, for users who need to have a certain volume of hot water ready anytime over a 

limited time period. 

  407 

7.1.2.2. Specific requirement for "lift-off / switch-off" 408 

The "lift-off / switch-off" function switches off a kettle when the container is lifted from the base. 409 
This function improves the safety but also can save energy, since the kettle will remain "switched 410 

off" when the container is placed back on the base. As mentioned by some stakeholders, the 411 
function is common on the EU market but still not standard. The project team suggests including 412 
this feature in the mandatory requirements.  413 

7.1.2.3. Generic Ecodesign requirement 414 

Currently, customers only have access to some technical data when purchasing a water kettle: 415 

• rated capacity of the container (Vrated) 416 

• rated input power (Prated), which shall be an indirect indicator on how fast the kettle can 417 
boil water 418 

• availability of some features (keep warm, temperature pre-setting,...) 419 

However, there is no information regarding the performance of a kettle thus consumers do not 420 

have the possibility to choose a product according to performance or energy efficiency criteria. In 421 

                                                

31  average of the 3 single wall kettles: 1 x glass, 1 x stainless steel and 1 x plastic 

32  stakeholders' comments 

33  see "cool-down test" in the Annex A 
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order to improve this situation, a generic ecodesign requirement would cover the mandatory 422 
provision of the following additional technical data35: 423 

 energy consumption ETboil,Vmin [Wh] and time required tTboil,Vmin [s] for heating the minimum 424 
volume of the container (Vmin) by an 80°C water temperature increase – measured until 425 
the kettle shuts off; 426 

 energy consumption ETboil,1 [Wh] and time required tTboil,1 [s]  for heating 1 litre of water 427 

by an 80°C water temperature increase – measured until the kettle shuts off; 428 
 energy consumption ETboil,Vrated [Wh] and time required tTboil,Vrated [s]  for heating the 429 

maximum volume of the container (Vrated) by an 80°C water temperature increase – 430 
measured until the kettle shuts off; 431 

 E70°C,Vrated [Wh] and t70°C,Vrated [s] for the performance at 70°C pre-set temperature (or the 432 
nearest pre-set temperature above 70°C) and Vrated – measured until the kettle shuts off; 433 

 E70°C,Vmin [Wh] and t70°C,Vmin [s] for the performance at 70°C pre-set temperature (or the 434 

nearest pre-set temperature above 70°C) and Vmin – measured until the kettle shuts off; 435 
 information regarding a standardised energy consumption (SEC) [kWh] for heating 100 436 

litres of water as follows:  437 
 438 

𝑆𝐸𝐶 =
100

1000
∙

(30% ∙ 𝐸𝑇𝑏𝑜𝑖𝑙,𝑉𝑚𝑖𝑛 + 50% ∙ 𝐸𝑇𝑏𝑜𝑖𝑙,𝑉𝑟𝑎𝑡𝑒𝑑 + 20% ∙ 𝐸70°𝐶,𝑉𝑟𝑎𝑡𝑒𝑑)

30% ∙ 𝑉𝑚𝑖𝑛 + 70% ∙ 𝑉𝑟𝑒𝑎𝑡𝑒𝑑
+ 𝑃𝑠𝑡𝑎𝑛𝑑𝑏𝑦 ∙

8760

1000
∙

1

8
 439 

 440 
 specific input power pkw,Vrated [W/l] to keep warm the rated water capacity when the 441 

highest keep-warm temperature is selected; ; 442 

 maximum keep-warm time tKWmax [min]; 443 
 power consumption in standby mode Pstandby [W]; 444 
 power consumption in off mode Poff-mode [W]; 445 
 water temperature drop measured during the cool-down test Tdrop [°C]. 446 

7.1.2.4. Proposed policy actions related to behaviour 447 

The energy consumption of an electric kettle is directly related to the amount of water heated. 448 

Therefore, over-boiling – defined as boiling a larger water volume than required – is one of the 449 
major issues to be addressed. The following requirements may have an impact for the users: 450 

7.1.2.4.1. Minimum water capacity (Vmin) 451 

Some kettles either have no clear indication regarding a minimum water level or indicate an 452 
unnecessary high volume (e.g. 0.7 litre). Still, it is difficult to set a direct requirement on the 453 

minimum capacity, especially for kettles with immersed heating elements, since the heating 454 

element has to be surrounded by enough water. 455 

To incentivise manufacturers to minimise Vmin, it is suggested to: 456 

 set a requirement regarding a mandatory indication of the minimum capacity of water 457 
(Vmin); 458 

 take into account the performance of kettle at Vmin in the calculation of the SEC.  459 

7.1.2.4.2. Indication of the water volume 460 

According to Task 2 figures, 90% of the kettles have an outside water level indication.38 It is 461 
unclear whether the indication is in litre or cup (e.g. with 1 cup = 0.125 litre)39, yet, both 462 
indicators are helpful for the user in order to fill the right amount of water required for the usage. A 463 
survey from Philips confirmed also that dual water level indication contributes to reducing over-464 
boiling (see Task 3). Consequently, the project team suggests including a requirement regarding 465 
a mandatory dual water level indication.  466 

                                                

35  see Annex A for more details regarding the testing procedure and the definitions 

38  4% have an inside indication and 6% do not have any 

39  see EN 60661:2015 "Methods for measuring the performance of electric household coffee 
makers"  
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7.1.2.4.3. Information requirements regarding over-boiling 467 

Information regarding over boiling should be included in the instruction manual. It should be 468 

explicitly mentioned in the instruction manual that: 469 

"The energy consumption of the kettle can be optimised by ensuring that only 470 
required amount of water is heated". 471 

In addition, a table showing the energy consumption for heating different volumes of water (Vmin, 1 472 
litre40 and Vrated) at different temperatures shall be included in the instruction manual. As the pre-473 
set temperatures are not harmonised and in order to limit the administrative burden for 474 
manufacturers, information should be provided at boiling temperature and at 70°C.  475 

Furthermore, the project team highly supports the idea of indicating on the container41 the 476 
"standard boiling time [s]" required to boil following volumes of water: Vmin, 1 litre and Vrated. Such 477 
information might be an additional incentive for the users to avoid over-boiling as they might pay 478 

more attention to the boiling time than to the relative low energy consumption per use. However, it 479 
should be clearly mentioned that the figures have been measured with the same model, but under 480 
test conditions, and might be subject to deviations.42 481 

7.1.2.5. Proposed policy actions related to limescale 482 

Many regions in the EU have access to "hard" - i.e. calciferous - tap water. When hard water is 483 
used in a kettle, limescale deposits are formed. When the temperature rises, the concentration of 484 

carbonic acid decreases, the so-called lime-carbonic acid balance shifts and the water becomes 485 
increasingly supersaturated with calcium carbonate. In practice, the precipitated lime tends to 486 
settle at the hottest points (e.g. the immersed heating element, see Figure 7-3). 487 

Figure 7-3: Limescale deposit in kettles: immersed (left) and concealed (right) 488 
(Fraunhofer ISI) 489 

   490 

The poor thermal conductivity of lime has the consequence that a supposedly layer of lime of 2 mm 491 
already reduces the heat transfer by about 15% and affects the energy efficiency of kettles 492 
accordingly.43 The calcification process accelerates with the temperature, meaning that heating 493 

                                                

40  if applicable 

41  e.g. as a separate piece of paper inserted in the container, providing the information about boiling 
time and emphasising that the indicated figures have been measured under standard test 

conditions.   

42  e.g. depending on water temperature or power supply 

43  see: https://www.sbz-online.de/sbz-schwerpunkt/chemiefreie-wasserbehandlung-energiesparer  

https://www.sbz-online.de/sbz-schwerpunkt/chemiefreie-wasserbehandlung-energiesparer
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water to 95°C instead of the physical boiling point will significantly reduce the formation of 494 
limescale deposit. In addition, limescale deposit has a negative impact on the kettle technical 495 

lifetime. For all these reasons, mandatory information in the instruction manual regarding 496 
the need to descale and how to proceed shall be provided. Many manufacturers already 497 
provide clear instructions, but not all.  498 

7.1.2.6. Proposed policy actions related to circular economy 499 

The Circular Economy Action Plan44 of the European Commission lists some sustainable principles. 500 
Among them, some would be particularly relevant for kettles:  501 

• improving product durability, reusability, upgradability and reparability, addressing the 502 
presence of hazardous chemicals in products, and increasing their energy and resource 503 
efficiency; 504 

• increasing recycled content in products, while ensuring their performance and safety; 505 

• enabling remanufacturing and high-quality recycling; 506 

• reducing carbon and environmental footprints; 507 

• restricting single-use and countering premature obsolescence. 508 

 509 

7.1.2.6.1. Recycling 510 

Based on the figures of the Bill-of-Materials (BoM) and EcoReport in Task 5 over 90% (in weight45) 511 

of a kettle consists of materials which can be recycled. This would be higher than the WEEE 512 
requirement for this product group.46  513 

EN 45555:2019 "General methods for assessing the recyclability and recoverability of energy-514 
related products" provides a general method for assessing the recyclability and recoverability of 515 
energy-related products. As base of discussion, the project team suggests following threshold on 516 
the recyclability rate (Rcyc): 517 

 Rcyc ≥ 75% 518 

 519 

In addition, an information requirement should include the recyclability rate (Rcyc) of the kettle to 520 
be provided on the packaging, in the instruction manual and online.  521 

7.1.2.6.2. Post-consumer recycled materials 522 

Post-consumer recycled (PCR) materials could be easily used for parts47 that are not in contact with 523 

water, i.e. for all parts except for the container48, the lid and the filter. Based on the figures of BoM 524 
and EcoReport in Task 5, the weight of recyclable parts, which are not in contact with water, was in 525 
a range between 30% and 42% of the total weight of a kettle. At this stage, no requirement on a 526 
minimum PCR content can be set. Nevertheless, an information requirement should include the 527 

                                                

44  https://ec.europa.eu/environment/circular-

economy/pdf/new_circular_economy_action_plan.pdf  

45  without packaging and instruction manual 

46  75 % shall be recovered, and 55 % shall be prepared for re-use and recycled, see DIRECTIVE 
2012/19/EU on Waste Electrical and Electronic Equipment in Task 1 

47  similar appliances are already producing a noticeable portion of recycled plastics, see: 
https://www.philips.com/a-w/about/sustainability/sustainable-planet/circular-
economy/senseo.html  

48  the inner part of the container, which is directly in contact with water. 

https://ec.europa.eu/environment/circular-economy/pdf/new_circular_economy_action_plan.pdf
https://ec.europa.eu/environment/circular-economy/pdf/new_circular_economy_action_plan.pdf
https://www.philips.com/a-w/about/sustainability/sustainable-planet/circular-economy/senseo.html
https://www.philips.com/a-w/about/sustainability/sustainable-planet/circular-economy/senseo.html
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post-consumer materials content (Rpost) of the kettle to be provided on the packaging, in the 528 
instruction manual and online.  529 

EN 45557:2020 "General method for assessing the proportion of recycled material content in 530 
energy-related products" provides a general method for assessing the proportion of recycled 531 
material content in energy-related products. 532 

7.1.2.6.3. Further requirements related to circular economy  533 

• Information requirement regarding: 534 

- the provision of the BoM; 535 

- the material of the parts of the container which are in contact with water shall 536 
be indicated in the instruction manual as well as on the packaging, in the 537 
instruction manual and online.  538 

• Requirement for marking plastic components heavier than 25 g 539 

• Requirements for dismantling, material recovery and recycling: 540 

- appliances shall be designed in such a way that the materials and components 541 
referred to in Annex VII to Directive 2012/19/EU can be removed with the use of 542 
commonly available tools; 543 

- obligations laid down in Point 1 of Article 15 of Directive 2012/19/EU shall be 544 
fulfilled. 545 

• Proposed policy actions related to reparability and durability: 546 

Kettles are relatively simple appliances and have a typical lifetime of 6 years (see Task 3). 547 
Improving the durability and the reparability would contribute to extending the lifetime and 548 
decreasing the environmental impact for the energy service delivered. 549 

For this purpose, the following sub-actions are suggested: 550 

- minimum number of cycles: 10,000 (boiling 1 litre of water). The Ecodesign 551 
Working Plan study stated that the industry runs over 10,000 test cycles on the 552 

kettles.49 Assuming that a cycle test would take 5 min,50 such a test routine will 553 
need in average 35 days. Furthermore, an information requirement would include 554 
the number of cycles, in case a kettle could perform successfully more than 10,000 555 
boiling cycles; 556 

- possibility to repair some components: According to Which?,51 faulty lids and 557 
broken limescale filters are the two major faults. As these components are rather 558 
simple and cheap, manufacturers shall be required to make at least these two 559 

components repairable;52  560 

- availability of spare parts for a minimum period of six years after placing the 561 
last unit of the model on the market. In addition, requirement on maximum 562 
delivery time of spare parts should be set.  This requirement is applied for recent 563 
Ecodesign regulations; 564 

                                                

49  For comparison: GB/ 22089-2008 in China requires more than 8,000 cycles for Grad A level. 
Also, some suppliers manufacture controllers that consistently exceed 12,000 cycles of normal 
operation (see e.g. https://strix.com/de/safety/) 

50  the heating time for 1 litre of water ranged between 189 seconds and 390 seconds according to 
the Base Cases (see Task 5) 

51  see Task 2 and https://www.which.co.uk/reviews/kettles/article/top-kettle-brands-
aKCUC9s1znQZ 

52  removable limescale filter 

https://www.which.co.uk/reviews/kettles/article/top-kettle-brands-aKCUC9s1znQZ
https://www.which.co.uk/reviews/kettles/article/top-kettle-brands-aKCUC9s1znQZ
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- affordability of spare parts: figures regarding spare parts prices and shipping 565 
costs should be provided, in order to improve the information transparency; 566 

- access to repair and maintenance information in the instruction manual and 567 
on the website of the manufacturer.  568 

The last four sub-actions go hand in hand. 569 

7.1.2.7. Proposed policy actions related to materials 570 

Several requirements regarding materials are suggested by the study team in order to reduce the 571 
toxicity of the materials used. They are mainly based on the Blue Angel scheme.53 572 

• Plastic parts intended to be touched in normal use (e.g. handles and controls) shall contain 573 
less than 10 mg/kg of polycyclic aromatic hydrocarbons (PAHs) and less than 1 mg/kg 574 
benzo[a]pyrene  575 

• Plastics in the container and base plate: 576 

No substances may be added to the plastics as constituent parts, which are classified as: 577 

a) carcinogenic of category 1 or 2 according to Table 3.2 or category 1A or 1B according to 578 
Table 3.1 of Annex VI to Regulation (EC) No 1272/200854 579 

b) mutagenic of category 1 or 2 according to Table 3.2 or category 1A or 1B according to 580 
Table 3.1 of Annex VI to Regulation (EC) No 1272/2008 581 

c) toxic to reproduction of category 1 or 2 according to Table 3.2 or category 1A or 1B 582 
according to Table 3.1 of Annex VI to Regulation (EC) No 1272/2008 583 

d) being of very high concern for other reasons according to the criteria of Annex XIII to 584 
the REACH Regulation, provided that they have been included in the List (so-called 585 
“Candidate List"55) set up in accordance with REACH, Article 59, paragraph 1. 586 

Halogenated polymers shall not be permitted.56 Nor may halogenated organic compounds 587 
be added as flame retardants as they represent a major issue in the recycling of plastics57. 588 
Moreover, no flame retardants may be added that are classified pursuant to Table 3.1 or 589 

3.2 in Annex VI to Regulation (EC) 1272/2008 as very toxic to aquatic organisms with 590 

                                                

53  see https://produktinfo.blauer-engel.de/uploads/criteriafile/en/DE-UZ%20133-201309-
en%20Criteria-2020-01-07.pdf  

54  Regulation (EC) No 1272/2008 of the European Parliament and of the Council of 16 December 

2008 on classification, labelling and packaging of substances and mixtures, amending and 
repealing Directives 67/548/EEC and 1999/45/EC, and amending Regulation (EC) No 1907/2006, 
Annex VI Harmonized classification and labelling for certain hazardous substances, Part 3: 
Harmonized classification and labelling – Tables, Table 3.2, – List of harmonized classification 
and labelling of dangerous substances from Annex I to Directive 67/548/EEC. 

55  link to the Candidate List in Regulation (EC) No. 1907/2006 concerning the Registration, 

Evaluation, Authorization, and Restriction of Chemicals (REACH): 

https://echa.europa.eu/web/guest/candidate-list-table  

56  see A.P. Mouritz (2007): Durability of composites exposed to elevated temperature and fire. 
Woodhead Publishing Series in Civil and Structural Engineering.  

57  as mentioned in the preamble of the Ecodesign regulation on TV (EU) 2019/2021:  https://eur-
lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019R2021&from=EN. See also Jandric, 
Aleksander & Part, Florian & Fink, N & Cocco, V & Mouillard, F & Huber-Humer, M & Salhofer, 

Stefan & Zafiu, Christian. (2019). Investigation of the heterogeneity of bromine in plastic 
components as an indicator for brominated flame retardants in waste electrical and electronic 
equipment with regard to recyclability. Journal of hazardous materials. 390. 121899. 
10.1016/j.jhazmat.2019.121899.  

https://produktinfo.blauer-engel.de/uploads/criteriafile/en/DE-UZ%20133-201309-en%20Criteria-2020-01-07.pdf
https://produktinfo.blauer-engel.de/uploads/criteriafile/en/DE-UZ%20133-201309-en%20Criteria-2020-01-07.pdf
https://echa.europa.eu/web/guest/candidate-list-table
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019R2021&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019R2021&from=EN
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long-term adverse effects and assigned the Hazard Statement H410 or Risk Statement 591 
R50/53. 592 

The following shall be exempt from this rule: 593 

- process-related, technically unavoidable impurities; 594 

- fluoroorganic additives (as, for example, anti-dripping agents) used to improve the 595 
physical properties of plastics, provided that they do not exceed 0.5 weight 596 

percent; 597 

- plastic parts, less than 25 grams in mass. 598 
 599 

Some stakeholders stressed that during the first cycles of use, chemical substances (especially at 600 
the seals) of a new kettle may dissolve in the water. It is therefore recommended not to consume 601 
the water boiled during the first use cycles of a new kettle. 602 

Accordingly, the project team recommends setting a mandatory information requirement such as:  603 

"Important recommendation before preparing the first beverage with a brand 604 
new kettle: boil the maximum volume of water and remove the water. Repeat 605 
this procedure 5 times". 606 

Ideally, this requirement shall be complemented by a removable sticker on the kettle or an 607 
instruction printed on paper in the container. 608 

7.1.3. Policy measures excluded for further analysis 609 

7.1.3.1. Energy label 610 

MEPS and energy labels are the basic pillars of the market regulation for products. However, an 611 
energy label makes sense only for products, where a wide range of performances could be 612 
observed and the differences need to be shown to the customers in a clear way, so that they can 613 
make the right purchasing decision. 614 

The study team had access to several test datasets of around 35 kettles. The energy efficiency of 615 

the kettles did not cover a wide range of performance.  616 

In addition, the work carried out in Task 6 showed a fair potential for improvement: between 16% 617 
and 45% depending on the base case. However, some of the Design Options – like DO 1 "water 618 
level indicator"59 – will impact the behaviour and indirectly the yearly energy consumption of the 619 
kettle, but not the energy efficiency of the product itself.  620 

Accordingly, the relevance of elaborating an energy label for electric kettles is not guaranteed at 621 

this stage of the study. Even among many of the stakeholders (including NGOs), there was 622 
uncertainty about the usefulness of an energy label. Consequently, it is suggested to investigate 623 
the pertinence of an energy label only after enough market data has been collected (see 624 
7.1.2.1.1). 625 

In any case, the mandatory provision of information regarding the energy efficiency of kettles will 626 
be an incentive for manufacturers to invest in technical innovations and place better performing 627 
products on the market. In the medium term, this might broaden the range of energy efficiency 628 

performance of products on the market and make an energy label more justifiable.   629 

7.1.3.2. Airborne noise 630 

Some Consumer Organisations62 assess – quantitatively or qualitatively – the noise level when 631 
testing and comparing products. However, according to a consumer survey in the UK, the noise 632 

                                                

59  assuming to lead to energy savings between 5% and 10% of energy depending on the base case 

62  Which? (UK) or Stiftung Warentest (DE) 
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level is not a relevant criterion when buying a kettle. Therefore, we do not support any 633 
requirement (maximum level or information requirement) regarding noise level in this study. 634 

There is no kettle specific standard to measure the airborne noise level, nevertheless IEC 60704-635 
3:2019 "Household and similar electrical appliances - Test code for the determination of airborne 636 
acoustical noise - Part 3: Procedure for determining and verifying declared noise emission values" 637 
would be suitable for kettles. 638 

7.1.3.3. Mandatory limescale protection 639 

Based on the information provided in 7.1.2.5, technical requirements regarding limescale 640 
protection might be meaningful, such as: 641 

 mandatory built-in water filter OR  642 

 mandatory limescale filter (removable or not) 643 

However, the impact of such requirements on the yearly energy consumption of a kettle is difficult 644 
to estimate. Moreover, using hard tap water does not concern all EU-users and/or the ones who 645 
are concerned might already fill their kettles with filtered tap water. Therefore, this policy option is 646 
not further considered. Furthermore, the measure targeting over-heating will have a positive 647 
impact on the limescale issue.63  648 

7.1.4. Summary of the stakeholders' positions 649 

Apart from the bilateral exchanges with several stakeholders along the process, registered 650 
stakeholders were invited to two meetings (see Annex B – Meetings with stakeholders): 651 

 a formal stakeholder meeting on 15.07.2020. This meeting was dedicated to commenting 652 

on draft reports for the Task 1, 2, 3 and 4. Also, first assumptions regarding Base Cases 653 

and Design Options as well as possible policy options were shortly presented and 654 

discussed. 655 

 an exchange with stakeholders took place on 21.10.2020 to discuss the main comments on 656 

Tasks 1,2,3 and 4 and to review a document summarizing the assumptions for Task 5 and 657 

6 reports as well as the first policy options. 658 

Due to the COVID-19 crisis, both meetings took place online instead of physically.64 The main 659 

comments regarding policy options are summarized here and classified by topic.  660 

7.1.4.1. Scope 661 

APPLiA supported the proposed scope and suggested to make clear, what is excluded (e.g. coffee 662 

machines). However, some stakeholders (Danish Energy Agency, BAM and ECOS) discussed the 663 

opportunity to have a larger scope, including for example boiling water heaters, coffee machines or 664 

urns up to 26 litres. 665 

7.1.4.2. Usage 666 

Due to the lack of data / surveys, the average usage of a kettles (including the yearly amount of 667 

water boiled65) was a controversial topic. A formula to calculate the average energy consumption of 668 

a kettle will remain a critical issue. However, ANEC-BEUC supported the pragmatic approach of 669 

Top10 Switzerland66 regarding the calculation of the yearly energy consumption. 670 

                                                

63  See 7.1.2.5: The calcification process is not linear, so that heating water to 95°C instead of the 
physical boiling point will significantly reduce the formation of limescale deposit. 

64  Thanks to the stakeholders, the quality of the exchanges was at least as good as in a physical 
meeting. In addition, it offered probably the chance to have more participants and to get more 

feedback. 

65  1,000 litres per year in the first draft report for Task 3  

66  see Task 1 report 
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7.1.4.3. Standardisations 671 

It was recognised by all actors, that there is a lack of standards to address energy efficiency or 672 

energy consumption for kettles, which is an issue for a regulation. In addition, the only standard 673 

dealing with the boiling times of kettles (IEC 60530:1975) is not often applied when testing kettles. 674 

Therefore, not only is there a lack of data but also the available test data67 have not been always 675 

measured in a harmonized way. 676 

The project team elaborated a test procedure. The stakeholders commented on the first draft and 677 

suggested using kg instead of litre to make the test easier to carry out. 678 

Industry suggested measuring the efficiency of kettles at the rated volume, UBA/BAM and ECOS 679 

supported testing a standard volume of 1 litre in order to make the comparison between products 680 

easier. 681 

UBA/BAM suggested testing for 15°C-95°C, 15°C-shutoff and keep-warm function. When 682 

applicable, test should cover different (target) water temperatures. Furthermore, the agency 683 

suggested checking if the measurement of the accuracy of the temperature settings is possible - in 684 

case different temperatures are indicated. 685 

APPLiA explained that the testing procedure shall require reaching the boiling point and measuring 686 

the energy consumption until the controls automatically switch-off the kettle. 95 °C shall not be 687 

used as reference temperature. 688 

ECOS stressed on (if temperature settings are possible) measuring at different temperatures as it 689 

is done at maximum temperature (heat up 1 litre from cold to each set temperature individually) 690 

and including this in the calculation of the yearly energy consumption. 691 

UBA/BAM mentioned, that for hygienic reasons it has to be assured that water in a kettle can reach 692 

100 degrees.  693 

According to APPLiA, measurement of the heat transfer coefficient [W/m2/K] of the container would 694 

be difficult and therefore repeatability and accuracy would not be ensured. 695 

7.1.4.4. Energy efficiency metric 696 

For stakeholders like APPLiA, UBA/BAM or Danish Energy Agency, energy efficiency should be 697 

defined as the ratio between the theoretical value needed to boil a discrete amount of water and 698 

the measured energy consumption. 699 

According to ANEC-BEUC, the calculation of the yearly energy consumption with the following 700 

components seems reasonable and feasible: 𝐴𝐸𝑐=𝐴𝐸𝑐 𝑏𝑜𝑖𝑙𝑖𝑛𝑔+𝐴𝐸𝑐 𝑘𝑒𝑒𝑝−𝑤𝑎𝑟𝑚+𝐴𝐸𝑐 𝑠𝑡𝑎𝑛𝑑𝑏𝑦. In order 701 

to keep it simple and feasible AEc boiling and AEc keep-warm should not be considered separately. 702 

7.1.4.5. Energy labelling 703 

APPLiA recommended avoiding energy labelling for this category due to the very small range of the 704 

EEI values.   705 

UBA/BAM stressed that an energy label only makes sense if the products on the market show 706 

sufficiently large differences in energy consumption to allow a spread of energy efficiency classes. 707 

NEA had a similar position and the Danish Energy Agency does not consider energy labelling being 708 

an appropriate measure for electric kettles. 709 

ECOS expressed its support of assessing the possibility of an energy label for electric kettles. The 710 

NGO mentioned also that this is important to be able to award bonuses to kettles with specific 711 

environmental-friendly features. Finally, it stressed, that the benefits of different temperature 712 

settings can be best accounted for with an energy label. 713 

ANEC/BEUC would also welcome the introduction of the energy label for electric kettles. 714 

UBA/BAM supported information requirement on rated input power, boiling time (1l and Vrated) and 715 

some specific performance data (e.g. ECboiling and Pkeep-warm). 716 

                                                

67  gathered by the industry, consumer organisations or the Swedish Energy Agency 
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7.1.4.6. Over-boiling 717 

Many stakeholders supported the idea of improving information regarding the water level as well as 718 

providing better guidance on how to use a kettle in order to reduce the energy consumption. 719 

UBA/BAM supported 0.3 l as minimum volume, and providing boiling time for Vmin, 1 l and Vrated. 720 

The Danish Energy Agency was in favour of measuring the energy efficiency of kettles when boiling 721 

only a small amount of water (for instance 0.2-0.3 litre corresponding to a cup of water). 722 

APPLiA stressed, that a minimum level of 0.2 l is not realistic for all kettles and provided 723 

explanations. The association disagrees with a mandatory water level indicator and would prefer a 724 

requirement formulated in a way that the solution is not predefined. 725 

7.1.4.7. Keep warm 726 

Many stakeholders (e.g. ECOS, ANEC-BEUC, APPLiA) support the idea that keep-warm function 727 

should always be off by default and the maximum keep-warm time should be limited. For kettles 728 

with a keep-warm function, ANEC-BEUC and UBA/BAM suggested also setting heat transfer 729 

coefficient requirements for the container or requiring a double wall container.   730 

7.1.4.8. Material 731 

UBA/BAM suggested checking the possibility of the requirement on PCR content. 732 

ECOS strongly suggested assessing the setting of a minimum mandatory requirement in new 733 

kettles for the recycled content from PCR. The NGO supported also a requirement for the 734 

recyclability of at least 75% of the kettle weight (figure to be demonstrated based on recycling 735 

data). 736 

APPLiA complained, that a common definition for “recyclable” is missing and thus a recyclability 737 

criterion without a further assessment seems premature at this stage of the study. The association 738 

did not support requirements on PAHs and benzopyrene. 739 

ANEC and BEUC support the introduction of further chemical restrictions under the Ecodesign 740 
implementing instrument, which would ensure safer products to consumers.   741 

7.1.4.9. Limescale protection 742 

No stakeholder (including NGOs) supported the approach of a mandatory limescale protection 743 

(built-in filter or limescale filter) but most of them were in favour of requiring information on how 744 

to deal with limescale in the instruction manual. 745 

7.1.4.10. Durability and spare parts 746 

UBA/BAM agreed with the reparability and durability requirements suggested in October. As a 747 

minimum duration of the guarantee seems not to be adequate within ecodesign, UBA/BAM 748 

suggested sticking to the numbers of cycles and carefully checking the number given.  749 

UBA supported the reparability and durability requirements presented in October 2020, however 750 

suggested checking the number of cycles. 751 

APPLiA stressed that not all limescale filters are removable. 752 

 753 

7.2. Scenario analysis 754 

Subtask 7.2 establishes scenarios according to the policy measures described in subtask 7.1. To 755 

this end, the analyses on the previous tasks have been extended to the defined scenarios in 756 
comparison with the Business-as-Usual (BAU) scenario and the Best Available Technology (BAT) 757 

scenario. 758 

7.2.1. Scenarios overview 759 

Different scenarios have been drawn up to illustrate quantitatively the improvements that can be 760 
achieved at the EU level by 2040 with suitable Ecodesign policy actions against the BAU scenario. 761 
Taking into account the time needed to elaborate and implement any regulation, the regulatory 762 

provisions are assumed to enter into force in 2023 for each policy scenario. 763 
 764 
The reference case and main technical improvement option scenarios based on the findings of Task 765 
6 are defined as follows: 766 
 767 
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 BAU scenario: the products placed on the EU market have the same level of performance 768 
as the Base Case defined in Task 5, 769 

 Ecodesign scenario: from 2023, the products placed on the EU market have to fulfil the 770 
policy requirements mentioned in 7.1. The following main requirements could be directly 771 
taken into account in the scenario: 772 

o water level indicator improved and requirements on minimum volume68 773 

o for kettles with keep-warm function: keep-warm time is limited by 30 minutes and 774 
container has to be insulated69 775 

o EEI >= 81%70, no energy label 776 
 LLCC (Least Life Cycle Cost) scenario: from year 2023, all kettles placed on the market 777 

comply with the LLCC performance level as assessed in Task 6 778 
 Best Available Technology (BAT) scenario: from year 2023, all kettles placed on the 779 

market comply with the BAT performance level as assessed in Task 6. 780 

 781 
No Break-Even Point scenario will be considered.71 782 

Table 7-6 provides an overview of the main assumptions of new products placed on the market 783 
from 2023 for each product Base Case and scenario. The figures are derived from the results of 784 
Tasks 4, 5 and 6. 785 

Table 7-6:  Overview of the parameters, for the kettles considered, according to the 786 

scenario and product Base Case 787 

Base 
Case 

Level of 
Perform
ance / 
Scenario 

Design options 
implemented 

total year 
energy 
consumption 

Purchase 
Cost 

Maintenance Maintenance 
yearly 

[kWh/a] [Euro] [Euro] [Euro] 

1 

BAU no 86.8  16.0  20.0  3.3  

Ecodesign 1 82.4  16.0  20.0  3.3  

LLCC 1, 2, 3 73.6  23.5  20.0  3.3  

BAT all (1, 2, 3, 4) 72.5 25.5  20.0  3.3  

2 

BAU no 92.2  26.0  24.0  4.0  

Ecodesign 1 82.1  26.0  24.0  4.0  

LLCC 1, 2, 3, 5 70.0  34.0  24.0  4.0  

BAT all (1, 2, 3, 4, 5) 68.9  37.0  24.0  4.0  

3 

BAU no 137.3  62.0  25.0  4.2  

Ecodesign 1, 4, 6 91.7  65.0  25.0  4.2  

LLCC all (1, 2, 3, 4, 6) 75.0  67.0  25.0  4.2  

BAT all (1, 2, 3, 4, 6) 75.0  67.0  25.0  4.2  

  788 

                                                

68  see Design Option 1 in Task 6 report 

69  see Design Options 4 and 6 in Task 6 report 

70  This requirement is expected to have a limited effect on the energy efficiency of the Base Cases. 

71  The break-even point is defined in the MEErP methodology as the highest energy efficiency level 
for which the Life Cycle Costs (LCC) do not exceed those of the Base Case configuration. In this 
scenario, the energy savings are maximized without increasing the total costs. 
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7.2.2. Approach 789 

 790 

For the purpose of producing the quantified scenario impact analyses under subtask 7.2, an Excel 791 
based stock-model was developed for this product group. The structure of the model is shown in 792 
Figure 7-4.  793 

 794 

Figure 7-4:  Simplified overview of the model (Source: Fraunhofer ISI) 795 

 796 

With: 797 

 Technologies and policies: an overview of the main data for each Base Case according to 798 
the level of technology considered was provided in Table 7-6 799 

 Framework data: electricity (see Table 7-7) and socio-economic figures for typical market 800 
actors of the sector (see Table 7-8) 801 

  802 

Table 7-7:  Electricity prices and related GHG emissions (based on PRIMES) 803 

Parameter Unit 2020 2025 2030 2035 2040 2045 

Electricity tariff (Households) [€/kWh] 0.20 0.21 0.21 0.22 0.22 0.21 

Electricity GHG emission 
[kg 

CO2eq/kWh] 
0.38 0.36 0.34 0.32 0.30 0.28 

 804 
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Table 7-8: Framework data 805 

Variable name and unit Value Source 

ProductLife72 [a] 6 based on sales & stock 

WholeMargin [-] 5% few manufacturers73 

Jobs Industry ([1/mln euros revenue*] 4 APPLiA74 

Jobs Install [1/mln euros revenue*] n.a. 
 

Jobs Maint [1/mln euros revenue*] n.a. 
 

Jobs Energy Companies [1/mln euros energy] 1 Impact Assessment Lot 15 (EC 2015) 

*including EBIT 806 

 807 

 808 

 Sales and stock: 809 
 810 

The model used is a stock model, wherein: 811 

𝑠𝑡𝑜𝑐𝑘𝐵𝐶𝑖,𝑌 = ∑ 𝑠𝑎𝑙𝑒𝑠𝐵𝐶𝑖,𝑗

𝑌

𝑗=𝑌−𝑙𝑖𝑓𝑒𝑡𝑖𝑚𝑒+1

 812 

𝑠𝑡𝑜𝑐𝑘𝑘𝑒𝑡𝑡𝑙𝑒𝑠,𝑌 = ∑ 𝑠𝑡𝑜𝑐𝑘𝐵𝐶𝑖,𝑌

3

𝑖=1

 813 

 814 

Where: 815 

 Y = year 816 

 lifetime = 6 years 817 

 BC = Base Case 818 

 i = index of the BC 819 

Also, sales figures can be calculated based on stock figures: 820 

 821 

𝑠𝑎𝑙𝑒𝑠𝐵𝐶𝑖,𝑌 = 𝑠𝑡𝑜𝑐𝑘𝐵𝐶𝑖,𝑌 − 𝑠𝑡𝑜𝑐𝑘𝐵𝐶𝑖,𝑌−1 + 𝑠𝑎𝑙𝑒𝑠𝐵𝐶𝑖,𝑌−𝑙𝑖𝑓𝑒𝑡𝑖𝑚𝑒+1 822 

The market volume is calculated based on the stock increase and the replacement of old 823 
appliances, which have reached the technical lifetime. 824 

Task 2 provides sales and stock figures for the EU kettle market and the same data are used in the 825 
stock model.75 826 

The stock figures are provided in Table 7-9 (based on the findings from the Task 2 report). For the 827 
period 2019-2040, the same equipment rate trend is assumed as the one calculated over 2013-828 
2018.76 Figure 7-5 provides an overview of the evolution of sales over time. 829 

 830 

                                                

72  see Task 3 

73  based on the annual reports of Whirlpool, BSH, Arcelik, Electrolux, Philips, Groupe SEB, De'Longhi 

74  Statistical Report – 2018-2019, see https://www.applia-europe.eu/statistical-report-2018-

2019/introduction/index.html (accessed: 05.11.2020) 

75  Based on Task 2; however, due to the modelling approach in the Task 7 stock model, there might 
be a few deviations between the figures presented here and those reported in Task 2. 

76  +1.4% per year 

https://www.applia-europe.eu/statistical-report-2018-2019/introduction/index.html
https://www.applia-europe.eu/statistical-report-2018-2019/introduction/index.html


 

34 
 

Table 7-9:  Evolution of the kettles stock per Base Case (EU-27) 831 

 2020 2025 2030 2035 2040 

BC1 14,452,687  15,006,447  15,581,425  16,178,433  16,798,316  

BC2 76,117,487  79,033,956  82,062,172  85,206,414  88,471,129  

BC3 5,781,075  6,002,579  6,232,570  6,471,373  6,719,326  

Total water kettles 96,351,249  100,042,983  103,876,167  107,856,220  111,988,771  

 832 

Figure 7-5:  Evolution of the kettles stock per Base Case (EU-27) 833 

 834 

 835 

The sales figures are provided in Table 7-9 and Figure 7-6. 836 

Table 7-10:  Sales evolution of kettles per Base Case (EU-27) 837 
 

2020 2025 2030 2035 2040 

BC1  2,319,837   2,565,311   2,677,327   2,831,771   2,818,878  

BC2  12,217,808   13,510,639   14,100,588   14,913,991   14,846,090  

BC3  927,935   1,026,124   1,070,931   1,132,708   1,127,551  

Total water kettles  15,465,579   17,102,074   17,848,846   18,878,470   18,792,520  

 838 
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Figure 7-6:  Sales evolution of kettles per Base Case (EU-27) 839 

 840 

 841 

7.2.3. Environmental impacts 842 

As Figure 7-7 and Table 7-11 show, there is an increase in the electricity consumption of the total 843 
electric kettle stock under the design option scenarios. Between 2020 and 2040, the energy 844 
demand slightly increases from 9.06 to approximately 10.54 TWh per year in the BAU scenario. 845 
Under the BAT and LLCC scenarios there is an absolute decrease in electric kettle energy demand, 846 
and the total energy consumption is projected to be 7.82 and 7.93 TWh respectively by 2040. The 847 
Ecodesign scenario is a moderate scenario (9.27 TWh per year in 2040), which achieves half the 848 

savings of the BAT scenario. 849 

 850 

Figure 7-7:  Electricity consumption in TWh/year (EU-27 stock) 851 

 852 

 853 

 854 
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Table 7-11:  Electricity consumption in TWh/year (EU-27 stock) 855 

 2010 2015 2020 2025 2030 2035 2040 

BAU 6.88 8.10 9.06 9.41 9.77 10.15 10.54 

BAT 6.88 8.10 9.06 8.16 7.25 7.53 7.82 

Ecodesign 6.88 8.10 9.06 8.83 8.60 8.93 9.27 

LLCC 6.88 8.10 9.06 8.21 7.36 7.64 7.93 

Absolute difference to BAU 

BAU  0.00 0.00 0.00 0.00 0.00 0.00 0.00 

BAT  0.00 0.00 0.00 -1.25 -2.52 -2.62 -2.72 

Ecodesign  0.00 0.00 0.00 -0.58 -1.18 -1.22 -1.27 

LLCC  0.00 0.00 0.00 -1.20 -2.42 -2.51 -2.61 

Relative difference to BAU 

BAU 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

BAT 0.0% 0.0% 0.0% -13.3% -25.8% -25.8% -25.8% 

Ecodesign 0.0% 0.0% 0.0% -6.2% -12.0% -12.0% -12.0% 

LLCC 0.0% 0.0% 0.0% -12.7% -24.7% -24.7% -24.7% 

 856 

Figure 7-8 and Table 7-12 present the GHG emissions according to the scenarios. Due to the 857 
decarbonisation of the electricity mix in the EU, the GHG emissions are expected to decrease in the 858 
BAU scenario from 3.44 MtCO2 in 2020 to 3.16 MtCO2 in 2040. Compared to the BAU scenario, the 859 
largest GHG reductions are achieved in the scenario BAT (-25.8%), followed by LLCC (-24.7%). 860 
Here again, the Ecodesign scenario achieves half the possible improvement observed in the BAT 861 
scenario. 862 

 863 

Figure 7-8:  GHG emissions in Mt CO2eq/year (EU-27 stock) 864 

 865 

 866 
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Table 7-12: GHG emissions in Mt CO2eq/year (EU-27 stock) 867 
 

2010 2015 2020 2025 2030 2035 2040 

BAU 2.82 3.20 3.44 3.39 3.32 3.25 3.16 

BAT 2.82 3.20 3.44 2.94 2.47 2.41 2.35 

Ecodesign 2.82 3.20 3.44 3.18 2.92 2.86 2.78 

LLCC 2.82 3.20 3.44 2.96 2.50 2.44 2.38 

Absolute difference to BAU 

BAU  0.00 0.00 0.00 0.00 0.00 0.00 0.00 

BAT  0.00 0.00 0.00 -0.45 -0.86 -0.84 -0.81 

Ecodesign  0.00 0.00 0.00 -0.21 -0.40 -0.39 -0.38 

LLCC  0.00 0.00 0.00 -0.43 -0.82 -0.80 -0.78 

Relative difference to BAU 

BAU 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

BAT 0.0% 0.0% 0.0% -13.3% -25.8% -25.8% -25.8% 

Ecodesign 0.0% 0.0% 0.0% -6.2% -12.0% -12.0% -12.0% 

LLCC 0.0% 0.0% 0.0% -12.7% -24.7% -24.7% -24.7% 

 868 

7.3. Impact analysis industry and consumers 869 

Impacts on consumers 870 

Table 7-13 and Figure 7-9 show the purchase costs incurred by customers under the different 871 
scenarios. In the BAU scenario, total purchase costs increase from 0.41 bln.€ in 2020 to 0.50 bln.€ 872 
in 2040. The Ecodesign scenario is almost the same as the BAU scenario, +0.7% by 2040. One can 873 
observe a similar pattern in the BAT and LLCC scenarios: the total purchase costs increase by 874 

39.1% and 29.1% respectively by 2040 due to the additional costs of the Design Options 875 
required.77   876 

 877 

                                                

77  see Task 6 report 
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Figure 7-9: Purchase costs in Bln. € (EU-27 market) 878 

 879 

 880 

Table 7-13:  Purchase costs in Bln. € (EU-27 market) 881 

 2010 2015 2020 2025 2030 2035 2040 

BAU 0.35 0.43 0.41 0.46 0.48 0.50 0.50 

BAT 0.35 0.43 0.41 0.63 0.66 0.70 0.70 

Ecodesign 0.35 0.43 0.41 0.46 0.48 0.51 0.50 

LLCC 0.35 0.43 0.41 0.59 0.61 0.65 0.65 

Absolute difference to BAU  

BAU  0.00 0.00 0.00 0.00 0.00 0.00 0.00 

BAT  0.00 0.00 0.00 0.18 0.19 0.20 0.20 

Ecodesign  0.00 0.00 0.00 0.00 0.00 0.00 0.00 

LLCC  0.00 0.00 0.00 0.13 0.14 0.15 0.15 

Relative difference to BAU 

BAU 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

BAT 0.0% 0.0% 0.0% 39.1% 39.1% 39.1% 39.1% 

Ecodesign 0.0% 0.0% 0.0% 0.7% 0.7% 0.7% 0.7% 

LLCC 0.0% 0.0% 0.0% 29.1% 29.1% 29.1% 29.1% 

 882 

The energy costs (bills) are presented in Figure 7-10 and Table 7-14 for the whole EU electric 883 
kettle stock. While the BAU scenario shows an increase from 1.84 bln.€ in 2020 to 2.27 bln.€ in 884 
2040, the BAT scenario shows a decrease from 1.84 bln.€ in 2020 to 1.68 bln.€ in 2040, which is 885 

around 26% below the BAU level. The LLCC scenario indicates the smaller decrease in energy 886 
costs: from 1.84 bln.€ in 2020 to 1.71 bln.€ in 2040. In the Ecodesign scenario, the energy costs 887 
can be reduced by 12% in 2040 compared to the BAU level.  888 

 889 
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Figure 7-10: Energy costs in Bln. €/year (EU-27 stock) 890 

 891 

 892 

Table 7-14:  Energy costs in Bln. €/year (EU-27 stock) 893 

 2010 2015 2020 2025 2030 2035 2040 

BAU 1.18 1.54 1.84 1.97 2.07 2.20 2.27 

BAT 1.18 1.54 1.84 1.71 1.54 1.63 1.68 

Ecodesign 1.18 1.54 1.84 1.85 1.82 1.94 1.99 

LLCC 1.18 1.54 1.84 1.72 1.56 1.66 1.71 

Absolute difference to BAU 

BAU  0.00 0.00 0.00 0.00 0.00 0.00 0.00 

BAT  0.00 0.00 0.00 -0.26 -0.53 -0.57 -0.58 

Ecodesign  0.00 0.00 0.00 -0.12 -0.25 -0.27 -0.27 

LLCC  0.00 0.00 0.00 -0.25 -0.51 -0.54 -0.56 

Relative difference to BAU 

BAU 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

BAT 0.0% 0.0% 0.0% -13.3% -25.8% -25.8% -25.8% 

Ecodesign 0.0% 0.0% 0.0% -6.2% -12.0% -12.0% -12.0% 

LLCC 0.0% 0.0% 0.0% -12.7% -24.7% -24.7% -24.7% 

    894 

Finally, the total expenditure is presented in Figure 7-11 and Table 7-15. The figures include: 895 
purchase costs (sales), O&M costs (stock) and energy costs (stock). In the BAU scenario, the 896 
expenditure is expected to increase from 2.63 bln. € in 2020 to 3.21 bln. € in 2040. In general, the 897 

impact of the choice of scenario on the total expenditure is limited with the greatest difference 898 
compared to the BAU being a 12.9% decrease by 2040 for the LLCC scenario. The BAT scenario 899 
leads to a decrease of 12.1% in expenditure by 2040. The Ecodesign scenario is an intermediate 900 
scenario, in which the total expenditure decreases 8.4% by 2040 compared to the BAU level.  901 

 902 
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Figure 7-11: Expenditure in Bln. €/year (EU-27 stock) 903 

 904 

 905 

Table 7-15:  Expenditure in Bln. €/year (EU-27 stock) 906 
 

2010 2015 2020 2025 2030 2035 2040 

BAU 1.82 2.30 2.63 2.82 2.96 3.13 3.21 

BAT 1.82 2.30 2.63 2.73 2.61 2.76 2.82 

Ecodesign 1.82 2.30 2.63 2.70 2.71 2.87 2.94 

LLCC 1.82 2.30 2.63 2.70 2.58 2.73 2.79 

Absolute difference to BAU 

BAU  0.00 0.00 0.00 0.00 0.00 0.00 0.00 

BAT  0.00 0.00 0.00 -0.08 -0.35 -0.37 -0.39 

Ecodesign  0.00 0.00 0.00 -0.12 -0.25 -0.26 -0.27 

LLCC  0.00 0.00 0.00 -0.12 -0.37 -0.40 -0.42 

Relative difference to BAU 

BAU 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

BAT 0.0% 0.0% 0.0% -2.9% -11.8% -11.9% -12.1% 

Ecodesign 0.0% 0.0% 0.0% -4.2% -8.3% -8.4% -8.4% 

LLCC 0.0% 0.0% 0.0% -4.2% -12.7% -12.7% -12.9% 

 907 

Figure 7-12 shows the price of an average new kettle, placed on the EU market. It takes into 908 
account the purchase price of each Base Case and the market volume in each scenario. In the LLCC 909 
scenario, an average kettle costs 29% more than in the BAU scenario; in the BAT scenario, the 910 

marginal costs are even 39% higher. Details on the costs of the individual Design Options required 911 
for LLCC and BAT can be found in Task 6 report. The Ecodesign scenario does not require 912 
expensive Design Options, and only the purchase price for Base Case 3 is expected to increase by 3 913 
€ due to the insulation of the container. As the market share of this Base Case is low, the impact 914 
on the average kettle price in the Ecodesign scenario is negligible: +0.7% compared to the BAU 915 

level.  916 

 917 
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Figure 7-12: Average price of a new kettle placed on the EU-27 market 918 

 919 

 920 

7.3.1. Impacts on business 921 

In this sub-section, the impact of the different policy scenarios on the business actors is presented. 922 

In terms of turnover, it is assumed that: 923 

 manufacturer turnover corresponds to the annual product purchase costs, i.e. it 924 

corresponds solely to the turnover due to the production and sale of kettles; 925 

 the turnover of the maintenance companies corresponds to the maintenance costs (e.g.. 926 

spare parts); 927 

 the turnover of the electricity companies corresponds to the electricity costs. 928 

The revenue of the "kettles" sector is based on the turnover of the kettles manufacturers multiplied 929 
by their margins. Figure 7-13 shows the estimate of the revenue of the "kettles" sector according 930 
to the choice of scenario. 931 

 932 

Figure 7-13: Revenue in Bln. € of kettles manufacturers (EU-27) 933 

 934 

 935 

7.3.2. Impacts on employment 936 

In this sub-section, the impact of the different policy scenarios on jobs is presented. 937 

The number of jobs in the sector is estimated from the turnover figures and the ratio of jobs / 938 
turnover (see Table 7-16). Figure 7-14 and Figure 7-15 show the projected number of jobs 939 
according to the scenario and the job classification (manufacturers and energy companies). 940 
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Figure 7-14: Manufacturing jobs (1,000s) 941 

 942 

 943 

Figure 7-15: Number of jobs in electricity companies (1,000s) 944 

 945 

 946 

7.4. Sensitivity analysis on the main parameters 947 

7.4.1. High Sales projection 948 

The Task 2 report reported between 96 and 165 million units in 2020. The baseline scenario 949 
corresponds to the lower figures. For the sensitivity analysis, we consider a "high sales scenario", 950 
whereby the sales volume is assumed to be 71%78 higher than in the baseline scenario. 951 

The main impacts in the case of the high sales projection for 2040 are provided in Table 7-16.  952 

                                                

78   71% = (165/96 – 1) 
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Table 7-16:  Main impacts of the scenarios by 2040 (high sales projection) 953 

   954 

7.4.2. Electricity prices 955 

In line with the MEErP methodology, the scenarios have been recalculated with higher and lower 956 
(+/-50%) energy prices. 957 

The overview of the scenarios in 2040 with energy prices 50% below the former assumptions (see 958 

Table 7-7) is presented in Table 7-17:79 959 

 960 

                                                

79  Same sales and stock assumption as in 7.2.2  

Criteria 

following Art. 15 

MAIN IMPACTS IN YEAR 2040

1 2 3 4

BAU Ecodesign LLCC BAT

ENVIRONMENT

Electricity TWh/year 18.04 15.87 13.58 13.39

GHG Mt CO2-eq./year 5.41 4.76 4.07 4.02

CONSUMER

Expenditure € bln./year 5.49 5.03 4.78 4.82

of that, purchase costs € bln./year 0.86 0.86 1.11 1.19

of that, installation costs € bln./year 0.00 0.00 0.00 0.00

of that, maintenance costs € bln./year 0.75 0.75 0.75 0.75

of that, energy costs € bln./year 3.88 3.42 2.92 2.88

Sales (regulated) 000 32,181.89 32,181.89 32,181.89 32,181.89

Product price € 26.66 26.84 34.41 37.08

Installation costs € 0.00 0.00 0.00 0.00

Energy costs €/year 20.25 17.81 15.24 15.03

BUSINESS

Manufacturers € bln./year 0.86 0.86 1.11 1.19

Installers € bln./year 0.00 0.00 0.00 0.00

Maintenance € bln./year 0.75 0.75 0.75 0.75

Electricity Companies € bln./year 3.88 3.42 2.92 2.88

Revenue € bln./year 0.23 0.23 0.26 0.27

EMPLOYMENT

Manufacturers 000 0.95 0.95 1.09 1.14

Maintenance 000 3.87 3.87 3.87 3.87

Installers 000 0.00 0.00 0.00 0.00

Electricity Companies 000 3.04 2.67 2.29 2.25

Indirect Employment 000 0.00 0.00 0.00 0.00

TOTAL 000 7.85 7.49 7.25 7.27

EU totals

EU turnover

Employment 

(jobs)

Per product sold
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Table 7-17:  Main impact of the scenarios by 2040 (low energy price scenario) 961 

    962 

 963 

The overview of the scenarios in 2040 with energy prices 50% above the former assumptions (see 964 
Table 7-17) is presented in Table 7-18:80 965 

 966 

                                                

80  Same sales and stock assumption as in 7.2.2  

Criteria 

following Art. 15 

MAIN IMPACTS IN YEAR 2040

1 2 3 4

BAU Ecodesign LLCC BAT

ENVIRONMENT

Electricity TWh/year 10.54 9.27 7.93 7.82

GHG Mt CO2-eq./year 3.16 2.78 2.38 2.35

CONSUMER

Expenditure € bln./year 2.07 1.94 1.94 1.98

of that, purchase costs € bln./year 0.50 0.50 0.65 0.70

of that, installation costs € bln./year 0.00 0.00 0.00 0.00

of that, maintenance costs € bln./year 0.44 0.44 0.44 0.44

of that, energy costs € bln./year 1.13 1.00 0.85 0.84

Sales (regulated) 000 18,792.52 18,792.52 18,792.52 18,792.52

Product price € 26.66 26.84 34.41 37.08

Installation costs € 0.00 0.00 0.00 0.00

Energy costs €/year 10.12 8.90 7.62 7.51

BUSINESS

Manufacturers € bln./year 0.50 0.50 0.65 0.70

Installers € bln./year 0.00 0.00 0.00 0.00

Maintenance € bln./year 0.44 0.44 0.44 0.44

Electricity Companies € bln./year 1.13 1.00 0.85 0.84

Revenue € bln./year 0.13 0.13 0.15 0.16

EMPLOYMENT

Manufacturers 000 0.55 0.55 0.64 0.67

Maintenance 000 2.26 2.26 2.26 2.26

Installers 000 0.00 0.00 0.00 0.00

Electricity Companies 000 0.89 0.78 0.67 0.66

Indirect Employment 000 0.00 0.00 0.00 0.00

TOTAL 000 3.70 3.59 3.56 3.58

EU totals

EU turnover

Employment 

(jobs)

Per product sold
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Table 7-18:  Main impact of the scenarios by 2040 (high energy price scenario) 967 

     968 

 969 

7.5. Summary 970 

This section provides a summary of the main outcomes of the previous analyses, looking at 971 
suitable policy options to achieve improvements in the environmental performance of kettles and in 972 
the light of the life cycle costs as determined in Task 6. 973 

7.5.1. Main policy recommendation 974 

The analyses provided in Task 6 as well as in sections 7.2 and 7.3 of this report show that there 975 
are substantial cost-effective energy saving potentials: up to 25%. Some of the Design Options do 976 
not improve the specific energy consumption of the kettles as such, but would rather reduce the 977 
yearly energy consumption, as they impact the way the kettles will be used: less water to be 978 
heated, slightly lower water temperature, shorter keep-warm time. For these measures, there are 979 

still some uncertainties on: 980 

• how the impact of the requirement will be on the user. Even if the impact will be positive, 981 
the magnitude is difficult to quantify without any additional survey, and; 982 

• how the impact on the average energy consumption over the period of one year will be. 983 

Still, the measures could be easily addressed within the Ecodesign framework by setting 984 
information requirements (e.g. better water level indication) or technical requirements (e.g. max 985 

boiling keep-warm of 30 min).  986 

By 2040, the BAT scenario saves 2.72 TWh/a electricity compared to the BAU scenario (10.54 987 
TWh/a), the LLCC scenario is very close to the BAT with 2.61 TWh/a electricity savings. Even if 988 
both BAT and LLCC scenarios are cost efficient, they have a major impact on the purchase price of 989 
an average kettle, which would increase by 10.42€ (+39%) in the BAT scenario and by 7.75€ 990 
(+29%) in the LLC.  991 

Criteria 

following Art. 15 

MAIN IMPACTS IN YEAR 2040

1 2 3 4

BAU Ecodesign LLCC BAT

ENVIRONMENT

Electricity TWh/year 10.54 9.27 7.93 7.82

GHG Mt CO2-eq./year 3.16 2.78 2.38 2.35

CONSUMER

Expenditure € bln./year 4.34 3.93 3.64 3.66

of that, purchase costs € bln./year 0.50 0.50 0.65 0.70

of that, installation costs € bln./year 0.00 0.00 0.00 0.00

of that, maintenance costs € bln./year 0.44 0.44 0.44 0.44

of that, energy costs € bln./year 3.40 2.99 2.56 2.52

Sales (regulated) 000 18,792.52 18,792.52 18,792.52 18,792.52

Product price € 26.66 26.84 34.41 37.08

Installation costs € 0.00 0.00 0.00 0.00

Energy costs €/year 30.37 26.71 22.86 22.54

BUSINESS

Manufacturers € bln./year 0.50 0.50 0.65 0.70

Installers € bln./year 0.00 0.00 0.00 0.00

Maintenance € bln./year 0.44 0.44 0.44 0.44

Electricity Companies € bln./year 3.40 2.99 2.56 2.52

Revenue € bln./year 0.13 0.13 0.15 0.16

EMPLOYMENT

Manufacturers 000 0.55 0.55 0.64 0.67

Maintenance 000 2.26 2.26 2.26 2.26

Installers 000 0.00 0.00 0.00 0.00

Electricity Companies 000 2.66 2.34 2.00 1.97

Indirect Employment 000 0.00 0.00 0.00 0.00

TOTAL 000 5.47 5.15 4.90 4.90

EU totals

EU turnover

Employment 

(jobs)

Per product sold
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Fortunately, the Ecodesign scenario has almost no impact on the purchase costs of the products 992 
but is expected to tap half of the saving potentials shown in the BAT scenario, so that this policy 993 

option would be a very interesting compromise. In this scenario, the MEPS requirement would be 994 
set at EEI >= 81%. 995 

A pre-condition for setting a MEPS would be the definition of a common test procedure, which 996 
would be mandatory. In order to limit over-heating, it is proposed to measure the energy 997 

consumption until shut off of the kettle, while boiling water would require heating up the water up 998 
to at least 95°C. More information on the testing procedure is provided in Annex A. 999 

Introducing a test procedure and information requirements on the performance of kettles will make 1000 
the competition among manufacturers stronger. Without any mandatory test procedure, 1001 
manufacturers cannot really promote the advantage of the energy efficiency thick film kettles and 1002 
will not convince many customers to buy energy efficient products. At the moment, the broad 1003 
range of kettles, in terms of performance, is still too limited to justify an energy label. 1004 

In addition to energy efficiency requirements, several requirements on material would be 1005 
meaningful in order to ensure that end-users will consume a proper hot water and that the 1006 
environmental impacts will be reduced, by promoting circular economy. 1007 

7.5.2. Main outcomes of the scenarios 1008 

Based on the criteria mentioned in Art. 15 of 2009 /125/EC (Ecodesign Directive), the impacts of 1009 
the scenarios have been assessed in this report. 1010 

The main figures are presented in 2030 (see Table 7-19) and 2040 (see Table 7-20). 1011 

 1012 

Table 7-19:  Main impacts of the scenarios in 2030 (normal sales and electricity prices) 1013 

    1014 

 1015 

Criteria 

following Art. 15 

MAIN IMPACTS IN YEAR 2030

1 2 3 4

BAU Ecodesign LLCC BAT

ENVIRONMENT

Electricity TWh/year 9.77 8.60 7.36 7.25

GHG Mt CO2-eq./year 3.32 2.92 2.50 2.47

CONSUMER

Expenditure € bln./year 2.96 2.71 2.58 2.61

of that, purchase costs € bln./year 0.48 0.48 0.61 0.66

of that, installation costs € bln./year 0.00 0.00 0.00 0.00

of that, maintenance costs € bln./year 0.41 0.41 0.41 0.41

of that, energy costs € bln./year 2.07 1.82 1.56 1.54

Sales (regulated) 000 17,848.85 17,848.85 17,848.85 17,848.85

Product price € 26.66 26.84 34.41 37.08

Installation costs € 0.00 0.00 0.00 0.00

Energy costs €/year 19.97 17.57 15.03 14.82

BUSINESS

Manufacturers € bln./year 0.48 0.48 0.61 0.66

Installers € bln./year 0.00 0.00 0.00 0.00

Maintenance € bln./year 0.41 0.41 0.41 0.41

Electricity Companies € bln./year 2.07 1.82 1.56 1.54

Revenue € bln./year 0.12 0.12 0.14 0.15

EMPLOYMENT

Manufacturers 000 0.52 0.52 0.60 0.63

Maintenance 000 2.10 2.10 2.10 2.10

Installers 000 0.00 0.00 0.00 0.00

Electricity Companies 000 1.62 1.43 1.22 1.20

Indirect Employment 000 0.00 0.00 0.00 0.00

TOTAL 000 4.24 4.04 3.92 3.93

EU totals

EU turnover

Employment 

(jobs)

Per product sold
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Table 7-20:  Main impacts of the scenarios in 2030 (high sales, normal energy prices) 1016 

   1017 

 1018 

 1019 

 1020 

  1021 

Criteria 

following Art. 15 

MAIN IMPACTS IN YEAR 2030

1 2 3 4

BAU Ecodesign LLCC BAT

ENVIRONMENT

Electricity TWh/year 16.74 14.72 12.60 12.42

GHG Mt CO2-eq./year 5.69 5.01 4.28 4.22

CONSUMER

Expenditure € bln./year 5.06 4.64 4.42 4.47

of that, purchase costs € bln./year 0.81 0.82 1.05 1.13

of that, installation costs € bln./year 0.00 0.00 0.00 0.00

of that, maintenance costs € bln./year 0.70 0.70 0.70 0.70

of that, energy costs € bln./year 3.55 3.12 2.67 2.64

Sales (regulated) 000 30,565.87 30,565.87 30,565.87 30,565.87

Product price € 26.66 26.84 34.41 37.08

Installation costs € 0.00 0.00 0.00 0.00

Energy costs €/year 19.97 17.57 15.03 14.82

BUSINESS

Manufacturers € bln./year 0.81 0.82 1.05 1.13

Installers € bln./year 0.00 0.00 0.00 0.00

Maintenance € bln./year 0.70 0.70 0.70 0.70

Electricity Companies € bln./year 3.55 3.12 2.67 2.64

Revenue € bln./year 0.21 0.21 0.24 0.26

EMPLOYMENT

Manufacturers 000 0.89 0.89 1.03 1.08

Maintenance 000 3.59 3.59 3.59 3.59

Installers 000 0.00 0.00 0.00 0.00

Electricity Companies 000 2.78 2.44 2.09 2.06

Indirect Employment 000 0.00 0.00 0.00 0.00

TOTAL 000 7.26 6.92 6.71 6.73

EU totals

EU turnover

Employment 

(jobs)

Per product sold



 

48 
 

References for Task 7 1022 

EC (2009): Directive 2009/125/EC of the European Parliament and of the Council of 21 October 1023 
2009 establishing a framework for the setting of Ecodesign requirements for energy-related 1024 
products. Online: https://eur-lex.europa.eu/legal-1025 
content/EN/TXT/PDF/?uri=CELEX:32009L0125&from=EN. Accessed: 07/02/2019. 1026 

EC (2010): Directive 2010/30/EU of the European Parliament and of the Council of 19 May 2010 on 1027 

the indication by labelling and standard product information of the consumption of energy 1028 
and other resources by energy-related products. Online: https://eur-lex.europa.eu/legal-1029 
content/EN/TXT/PDF/?uri=CELEX:32010L0030&from=EN. Accessed: 07/02/2019. 1030 

EC (2015): COMMISSION STAFF WORKING DOCUMENT IMPACT ASSESSMENT Accompanying the 1031 
document Commission Regulation implementing Directive 2009/125/EC of the European 1032 
Parliament and of the Council with regard to Ecodesign requirements for solid fuel boilers. 1033 
Online: http://ec.europa.eu/smart-1034 

regulation/impact/ia_carried_out/docs/ia_2015/swd_2015_0092_en.pdf. Accessed: 1035 
10/10/2018.  1036 

EC (2016): COMMISSION RECOMMENDATION (EU) 2016/2125 of 30 November 2016 on guidelines 1037 
for self-regulation measures concluded by industry under Directive 2009/125/EC of the 1038 
European Parliament and of the Council. Online: https://eur-lex.europa.eu/legal-1039 
content/EN/TXT/PDF/?uri=CELEX:32016H2125&from=EN. Accessed: 07/02/2019. 1040 

EU (2017): Regulation (EU) 2017/1369 of the European Parliament and of the Council of 4 July 1041 
2017 setting a framework for energy labelling and repealing Directive 2010/30/EU. Online: 1042 
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32017R1369&from=EN. 1043 
Accessed: 07/02/2019.  1044 

KU LEUVEN (2018) Repairability criteria for energy related products. Online: 1045 
http://www.benelux.int/files/7915/2896/0920/FINAL_Report_Benelux.pdf. Accessed: 1046 
07/07/2019. 1047 

 1048 
 1049 
Norms and standards  1050 

 1051 
 1052 
EN 45555:2019: General methods for assessing the recyclability and recoverability of energy-1053 

related products 1054 

EN 45557:2020: General method for assessing the proportion of recycled material content in 1055 
energy-related products 1056 

IEC 60530:1975: Methods for measuring the performance of electric kettles and jugs for household 1057 
and similar use 1058 

IEC 60530:1975/AMD1:1992: Amendment 1 - Methods for measuring the performance of electric 1059 
kettles and jugs for household and similar use 1060 

IEC 60530:1975/AMD2:2004: Amendment 2 - Methods for measuring the performance of electric 1061 
kettles and jugs for household and similar use 1062 

 1063 
  1064 

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32009L0125&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32009L0125&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32010L0030&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32010L0030&from=EN
http://ec.europa.eu/smart-regulation/impact/ia_carried_out/docs/ia_2015/swd_2015_0092_en.pdf
http://ec.europa.eu/smart-regulation/impact/ia_carried_out/docs/ia_2015/swd_2015_0092_en.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32016H2125&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32016H2125&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32017R1369&from=EN
http://www.benelux.int/files/7915/2896/0920/FINAL_Report_Benelux.pdf


 

49 
 

7.6. Annex A – Test procedure for electric kettles 1065 

 1066 

(DRAFT) 1067 

7.6.1. Definition 1068 

 Vrated [l]: rated water capacity of the kettle;  1069 

 Vmin [l]: minimum water capacity of the kettle; 1070 

 E: electricity consumed until the kettle shuts off under the test condition; 1071 

 Tboil [°C]: boiling temperature. In the context of this test procedure, Tboil corresponds to a 1072 

water temperature of 95°C at ambient pressure; 1073 

 Boiling: process of raising the water temperature in the vessel of the kettle from T1 up to at 1074 

least Tboil; 1075 

 Tkw [°C]: average water temperature in keep-warm mode when the highest keep-warm 1076 

temperature is selected; 1077 

 ETboil,Vrated [Wh]: electricity consumed to heat the rated water capacity from T1 to boiling 1078 

temperature. It is measured until the kettle shuts off; 1079 

 ETboil,1 [Wh]: electricity consumed to heat 1 litre of water from T1 to boiling temperature. It 1080 

is measured until the kettle shuts off; 1081 

 ETboil,Vmin [Wh]: electricity consumed to heat the minimum water capacity from T1 to boiling 1082 

temperature. It is measured until the kettle shuts off; 1083 

 E70°C,Vrated [Wh]: electricity consumed to heat the rated water capacity from T1 until shut-1084 

off, when 70°C pre-set temperature (or the nearest pre-set temperature above 70°C) is 1085 

selected. It is measured until the kettle shuts off; 1086 

 E70°C,Vmin [Wh]: electricity consumed to heat the minimum water capacity from T1 until 1087 

shut-off, when 70°C pre-set temperature (or the nearest pre-set temperature above 70°C) 1088 

is selected. It is measured until the kettle shuts off; 1089 

 Prated [W]: rated input power 1090 

 Pkw,Vrated [W]: average input power to keep warm the rated water capacity when the highest 1091 

keep-warm temperature is selected; 1092 

 pkw,Vrated [W/l]: specific input power to keep warm the rated water capacity when the 1093 

highest keep-warm temperature is selected; 1094 

 C: specific heat capacity of water; 1095 

 tTboil,Vmin [s]: time to boil the minimum water capacity. It is the time to raise the water 1096 

temperature from T1 until Tboil is reached and the kettle shuts off; 1097 

 tTboil,Vrated [s]: time to boil the rated water capacity. It is the time to raise the temperature 1098 

from T1 until Tboil is reached and the kettle shuts off; 1099 

 tTboil,1 [s]: time to boil 1 litre of water. It is the time to raise the temperature from T1 until 1100 

Tboil is reached and the kettle shuts off; 1101 

 t70°C,Vrated [s]: time to heat the rated water capacity when 70°C pre-set temperature (or the 1102 

nearest pre-set temperature above 70°C) is selected. It is the time to raise the 1103 

temperature from T1 until the kettle shuts off; 1104 

 t70°C,Vmin [s]: time to heat the minimum water capacity when 70°C pre-set temperature (or 1105 

the nearest pre-set temperature above 70°C) is selected. It is the time to raise the 1106 

temperature from T1 until the kettle shuts off; 1107 

 tKWmax [min]: maximum keep-warm time; 1108 

 keep-warm: function which keeps the water temperature in the range of a pre-set 1109 

temperature. 1110 

 Pstandby [W]: power consumption in stand-by mode 1111 

 Poff-mode [W]: power consumption in off-mode 1112 
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 Tdrop [°C]: water temperature drop measured during the cool-down test 1113 

 Ncyc [-]: number of cycles carried out successfully with the same kettle during the durability 1114 

test 1115 

 1116 

7.6.2. General conditions for measurements 1117 

In this document, in order to facilitate the testing, the quantity of cold-water indicated in litre 1118 
is assumed to be the same in kg.82  1119 

Testing conditions: 1120 

• ambient temperature and appliance preconditioned at a temperature: 20 +/- 3°C 1121 

• cold water temperature: 15 +/- 1°C 1122 

• the water temperature is measured by a watertight thermocouple situated 10 mm above 1123 

the bottom centre of the water container or the highest end of the electric heating 1124 

element83 1125 

• testing room: substantially draught free 1126 

 1127 

7.6.3. Measuring methods 1128 

7.6.3.1. Definition of the energy efficiency 1129 

The energy efficiency is calculated as the ratio of the theoretical energy demand needed to bring a 1130 
defined amount of cold water T1 to the target temperature T2 in relation to the measured electricity 1131 
consumed until shut-off to heat the same amount of water under the same conditions: 1132 

 1133 

η =  
𝐶 ∙ 𝑉 ∙ (𝑇2 − 𝑇1 )

𝐸 ∙ 3600
 1134 

 1135 

Where: 1136 

- C: specific heat capacity of water, 4186 J/(kg.K), at 15°C and 101 kPa 1137 

- V: volume of water in l 1138 

- T1: initial water temperature, expressed in °C; T1 = 15°C in all tests performed according 1139 

to this standard 1140 

- T2: final water temperature, expressed in °C; 1141 

- E: electricity consumed until shut-off, expressed in Wh. 1142 

 1143 

 1144 

 1145 

                                                

82  accordingly, in the sense of this document, Vx and Mx correspond to the same quantity of water 
(x kg or x litre) 

83  in case of kettles with immersed heating element 
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7.6.3.2. Definition of the standardised energy consumption 1146 

The standardised energy consumption (SEC) [kWh] for heating 100 litres of water is calculated as 1147 

follows:  1148 

 1149 

𝑆𝐸𝐶 =
100

1000
∙

(30% ∙ 𝐸𝑇𝑏𝑜𝑖𝑙,𝑉𝑚𝑖𝑛 + 50% ∙ 𝐸𝑇𝑏𝑜𝑖𝑙,𝑉𝑟𝑎𝑡𝑒𝑑 + 20% ∙ 𝐸70°𝐶,𝑉𝑟𝑎𝑡𝑒𝑑)

30% ∙ 𝑉𝑚𝑖𝑛 + 70% ∙ 𝑉𝑟𝑎𝑡𝑒𝑑
+ 𝑃𝑠𝑡𝑎𝑛𝑑𝑏𝑦 ∙

8760

1000
∙

1

8
 1150 

 1151 

Where,  1152 

- SEC: standardised energy consumption, expressed in kWh 1153 

- ETboil,Vmin: electricity consumed to heat the minimum water capacity from T1 to boiling 1154 
temperature, measured until the kettle shuts off, expressed in Wh 1155 

- ETboil,Vrated: electricity consumed to heat the rated water capacity from T1 until shut-off, 1156 
when 70°C pre-set temperature (or the nearest pre-set temperature above 70°C) is 1157 
selected. It is  measured until the kettle shuts off, expressed in Wh 1158 

- E70ºC,Vrated: electricity consumed to heat the rated water capacity from T1 until shut-off, 1159 
when 70°C pre-set temperature (or the nearest pre-set temperature above 70°C) is 1160 
selected. It is measured until the kettle shuts off, expressed in Wh; 1161 

- Vmin: minimum water capacity of the kettle expressed in volume, expressed in litre; 1162 

- Vrated: rated water capacity of the kettle, expressed in litre;  1163 

- Pstandby: power consumption in stand-by mode, expressed in W.  1164 

 1165 

7.6.3.3. Tests procedures  1166 

 1167 

7.6.3.3.1. Test 1: Energy consumption (ETboil,Vrated) and time measurement (tTboil,Vrated) for 1168 

boiling until shut-off at rated water capacity to determine the energy efficiency (EEI) 1169 

 1170 

Fill the kettle with cold water (15°C) to the rated water capacity level of the kettle. Start the boiling 1171 
process and start timing (t=ts). Measure the energy consumption ETboil,Vrated until the kettle shuts-1172 
off (t=te). The water temperature has to be at least 95°C. The boiling time is measured as: 1173 
tTboil,Vrated = te – ts at test conditions.  1174 

 1175 

Calculate the energy efficiency index as follows:  1176 

 1177 

𝐸𝐸𝐼 = 𝜂𝑇𝑏𝑜𝑖𝑙,𝑉𝑟𝑎𝑡𝑒𝑑 =
𝐶 ∙ 𝑉𝑟𝑎𝑡𝑒𝑑 ∙ (𝑇𝑏𝑜𝑖𝑙 − 𝑇1 )

𝐸𝑇𝑏𝑜𝑖𝑙,𝑉𝑟𝑎𝑡𝑒𝑑 ∙ 3600
 1178 

 1179 

Where:  1180 

- ηTboil,Vrated: is the energy efficiency of the kettle at rated water capacity and boiling 1181 
temperature. 1182 

- C: specific heat capacity of water, 4,186 J/(kg.K)  at 15°C and 101 kPa 1183 

- Vrated: rated water capacity of a kettle, expressed in litre; 1184 

- T1: initial water temperature, expressed in °C; T1 = 15°C in all tests performed according 1185 

to this test procedure 1186 

- Tboil: boiling temperature, expressed in °C. In the context of this test procedure, Tboil 1187 
corresponds to a water temperature of 95°C at ambient pressure;  1188 
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- ETboil,Vrated: electricity consumed to heat the rated water capacity from T1 to boiling 1189 
temperature, measured until the kettle shuts off, expressed in Wh. 1190 

 1191 

Figure 7-16 shows a typical measurement for boiling test to have as an example, in order to 1192 
calculate the energy efficiency  and the EEI of a kettle.  1193 

 1194 

Figure 7-16: Example of boiling test result measurements 1195 

 1196 

 1197 

7.6.3.3.2. Test 2: Energy consumption and time measurement for boiling until shut-off at 1198 

minimum water capacity 1199 

Fill the kettle with cold water (15°C) to the minimum water capacity level of the kettle. Start the 1200 

boiling process and start timing (t=ts). Measure the energy consumption ETboil,Vmin until the kettle 1201 
shuts-off (t=te). The water temperature has to be at least 95°C. The boiling time is measured as: 1202 
tTboil,Mmin = te – ts at test conditions. 1203 

 1204 

7.6.3.3.3. Test 3: Energy consumption and time measurement for boiling tests until shut-off 1205 

at volume = 1 litre.84 1206 

Fill the kettle with cold water (15°C) to 1 litre of water. Start the boiling process and start timing 1207 
(t=ts). Measure the energy consumption ETboil,1  until the kettle shuts-off (t=te). The water 1208 
temperature has to be at least 95°C. The boiling time is measured as: tTboil,1 = te – ts at test 1209 
conditions. 1210 

 1211 

7.6.3.3.4. Test 4: Energy consumption and time measurement for heating until shut-off at 1212 

pre-set temperature of 70ºC (or the nearest pre-set temperature above 70ºC) at a rated water 1213 

capacity 1214 

Fill the kettle with cold water (15°C) to the rated water capacity level of the kettle. Start the 1215 
heating process (t=ts). Measure the energy consumption E70°C,Vrated until the kettle shuts off (t=te). 1216 

                                                

84  applicable if Vrated>1 litre 
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It shall be verified, that the water temperature is higher than 70°C when the kettle shuts off 1217 
(Tt=te≥70°C). The heating time is measured as t70°C,Vrated = te – ts at the condition of the test. 1218 

Figure 7-17 shows a typical energy efficiency measurement for heating test at pre-set temperature 1219 
to have as an example.   1220 

Figure 7-17: Example of a heating test at pre-set temperature measurements 1221 

 1222 

 1223 

7.6.3.3.5. Test 5: Energy consumption and time measurement for heating until shut-off at 1224 

pre-set temperature of 70ºC (or the nearest pre-set temperature above 70ºC) at minimum water 1225 

capacity 1226 

Fill the kettle with cold water (15°C) to the minimum water capacity level of the kettle. Start the 1227 
heating process (t=ts). Measure the energy consumption E70°C,Vmin until the kettle shuts off (t=te). It 1228 
shall be verified, that the water temperature is higher than 70°C when the kettle shuts off 1229 

(Tt=te≥70°C). The heating time is measured as t70°C,Vmin = te – ts at the condition of the test. 1230 

 1231 

7.6.3.3.6. Test 6: Average input power, average water temperature and maximum keep 1232 

warm time measurement for keep warm function at maximum keep warm temperature and 1233 

maximum time setting at a rated water capacity  1234 

Fill the kettle with cold water (15°C) to the rated water capacity level of the kettle; select the 1235 

highest pre-set temperature for keep-warm function and the longest possible keep-warm time and 1236 
start. At the end of the heating process, the keep-warm phase starts (t=tkw-s). Measure the 1237 
average input power Pkw and the average water temperature Tkw during the keep-warm phase. 1238 
Check that Tkw corresponds to the pre-set temperature +/- 3°C. The maximum keep-warm time 1239 
tKWmax is defined as tkw-e – tkw-s. 1240 

Calculate the specific average power input as follows:  1241 

pkw,Vrated =  
Pkw,Vrated

𝑉rated
 1242 

Where:  1243 

- Pkw,Vrated: average input power to keep warm the rated water capacity when the highest 1244 
keep-warm temperature is selected, expressed in W; 1245 

- Vrated: rated water capacity of a kettle, expressed in litre; 1246 

- pkw,Vrated: specific input power to keep warm the rated water capacity when the highest 1247 
keep-warm temperature is selected, expressed in W/l. 1248 

Figure 7-18 shows a typical measurement of a keep-warm test. 1249 
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 1250 

Figure 7-18: Example of keep-warm test measurements 1251 

 1252 

 1253 

7.6.3.3.7. Test 7: Temperature drop for cool down 30 minutes after boiling at rated water 1254 

capacity  1255 

Fill the kettle with cold water (15°C) to the rated water capacity level of the kettle. Start the boiling 1256 
process. Measure the water temperature when the boiling process stops (t=ts) and 30 minutes 1257 
later. Report the temperature drop Tdrop = T(t=ts) -T(t=te).  1258 

Figure 7-19 shows typical measurements of a cool-down test to have as an example. 1259 

Figure 7-19: Example of cool-down test measurements 1260 

 1261 

 1262 
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7.6.3.3.8. Test 8: Stand-by and off-mode tests 1263 

To be measured according to according to EN 50564:2011-12 (IEC 62301:2011, modified) 1264 

"Household electrical appliances - Measurement of standby power". 1265 

 1266 

7.6.3.3.9. Test 9: Durability test 1267 

Each cycle is defined as follows: fill in the container with 1 litre of cold water and boil the water, 1268 
check that the water temperature could at least reach 95°C. After the kettle shuts off, pour the 1269 
water out. The kettle shall work normally, meaning the power switch shall operate smoothly; the 1270 
lid shall open and close smoothly, the container has no leak. Repeat the cycle and when required, 1271 
descale the kettle. 1272 

The maximum number of cycles carried out successfully with the same kettles is Ncyc. 1273 

 1274 

7.6.3.3.10. Overview of the tests measurements and calculations 1275 

Table 7-21 shows a summary of the required test measurements and calculations. 1276 

 1277 

 1278 

 1279 

 1280 

 1281 

 1282 

 1283 

 1284 



 

56 
 

Table 7-21: Overview of the test conditions and calculation of the results 1285 

Test 

number 

Type of 

test 

Quantity of 

water 

Measurement Parameters measured or 

calculated 

Test 1 Boiling Rated water 

capacity 

Until shut-off (at least 

Tboil) 

ETboil,Vrated 

tTboil,Vrated 

EEI 

 

Test 2 Boiling Minimum water 
capacity  

Until shut-off (at least 
Tboil) 

ETboil,Vmin 

tTboil,Vmin 

Test 3 Boiling 1 litre (*) Until shut-off (at least 
Tboil) 

ETboil,1 

tTboil,1 

Test 4 Heating Rated water 
capacity 

Until shut-off, when 
70°C pre-set 
temperature (or the 

nearest pre-set 
temperature above 

70°C) is selected 

E70°C,Vrated 
t70°C,Vrated 

Test 5 Heating Minimum water 
capacity 

Until shut-off, when 
70°C pre-set 

temperature (or the 
nearest pre-set 
temperature above 
70°C) is selected 

E70°C,Vmin 
t70°C,Vmin 

Test 6 Keep-warm  Rated water 
capacity 

Max keep-warm 
temperature selected 

Longest possible keep-
warm time 

tkwmax 

Tkw 

Pkw,Vrated 

pkw,Vrated  

Test 7 Cool down Rated water 

capacity 

 Tdrop 

Test 8 Standby 0 litre  Pstandby 

Test 9  Durability 1 litre (or Vrated 
if Vrated > 1litre)  

Until shut-off (at least 
Tboil) 

Ncyc 

n.a.: not applicable 1286 

* applicable if Vrated > 1 litre 1287 

 1288 

7.6.3.3.11. Definition of the recyclability rate 1289 

The recyclability rate Rcyc is assessed according to EN 45555:2019 "General methods for assessing 1290 
the recyclability and recoverability of energy-related products". 1291 

 1292 

7.6.3.3.12. Definition of the post-consumer materials content 1293 

The post-consumer materials content Rpost is assessed according to EN 45557:2020 "General 1294 
method for assessing the proportion of recycled material content in energy-related products". 1295 

 1297 

1298 
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7.7. Annex B – Meetings with stakeholders 1299 

7.7.1. Stakeholder meeting on 15th July 2020: minutes 1300 

 1301 

 1302 

1303 
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 1304 
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 1305 
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 1306 
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 1307 
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 1308 

  1309 
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7.7.2. Exchange with stakeholders on 21st October 2020: minutes 1310 

 1311 

 1312 
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 1313 
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 1314 
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 1315 
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 1316 

 1317 
  1318 
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 1319 

GETTING IN TOUCH WITH THE EU 1320 

In person  1321 

All over the European Union, there are hundreds of Europe Direct information centres. You 1322 

can find the address of the centre nearest you at: https://europa.eu/european-1323 

union/contact/meet-us_en  1324 

 1325 

On the phone or by email 1326 

Europe Direct is a service that answers your questions about the European Union. You can 1327 

contact this service: 1328 

- by Freephone: 00 800 6 7 8 9 10 11 (certain operators may charge for these calls), 1329 

- at the following standard number: +32 2 299 96 96, or 1330 

- by email via: https://europa.eu/european-union/contact_en  1331 

 1332 

FINDING INFORMATION ABOUT THE EU 1333 

Online  1334 

Information about the European Union in all the official languages of the EU is available on 1335 

the Europa website at: https://europa.eu/european-union/index_en 1336 

 1337 

EU publications 1338 

You can download or order free and priced EU publications from: 1339 

https://publications.europa.eu/en/publications.  1340 

 1341 

Multiple copies of free publications may be obtained by contacting Europe Direct or your 1342 

local information centre (see https://europa.eu/european-union/contact/meet-us_en ).  1343 

 1344 

EU law and related documents 1345 

For access to legal information from the EU, including all EU law since 1952 in all the official 1346 

language versions, go to EUR-Lex at: http://eur-lex.europa.eu  1347 

 1348 

Open data from the EU 1349 

The EU Open Data Portal (http://data.europa.eu/euodp/en) provides access to datasets 1350 

from the EU. Data can be downloaded and reused for free, for both commercial and non-1351 

commercial purposes. 1352 

 1353 

 1354 

 1355 

 1356 

https://europa.eu/european-union/contact/meet-us_en
https://europa.eu/european-union/contact/meet-us_en
https://europa.eu/european-union/contact_en
https://europa.eu/european-union/index_en
https://publications.europa.eu/en/publications
https://europa.eu/european-union/contact/meet-us_en
http://eur-lex.europa.eu/
http://data.europa.eu/euodp/en
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