
 

 
Team: 
Contract technical team leader: Antoine Durand (Fraunhofer ISI) 
Contractors: VITO (Belgium) and Fraunhofer ISI (Germany) 
07.12.2020 

 

 

 

 

 

 

 

Preparatory study for Kettles 
implementing the Ecodesign 

Working Plan 2016-2019  

 

Task 6: Design options  

(final draft) 
 

Request for services N° ENER/C4/FV 2019-467/06/FWC 

2015-619 LOT1/05 in the context of the Framework 

Contract N° ENER/C3/2015-619 Lot 1 

 

 

 



 

2 
 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

EUROPEAN COMMISSION 

Directorate-General for Energy 
Directorate C - Renewables, Research and Innovation, Energy Efficiency 
Unit C4: Energy Efficiency: Buildings and Products 

 

 
 

European Commission 
B-1049 Brussels 



 

4 
 

 

 

 

 

 

 

 

 

 

Preparatory study for Kettles 
implementing the Ecodesign 

Working Plan 2016-2019 

 

Task 6: Design option (final draft) 

 

 

 

 

 

 

 

 

 

 

 

 

 





 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LEGAL NOTICE 

This document has been prepared for the European Commission however it reflects the views only of the 
authors, and the Commission cannot be held responsible for any use which may be made of the information 
contained therein. 

More information on the European Union is available on the Internet (http://www.europa.eu). 

Luxembourg: Publications Office of the European Union, 2020 

Print  ISBN [number] ISSN [number] doi:[number] [Catalogue number] 

PDF  ISBN [number] ISSN [number] doi:[number] [Catalogue number] 

EPUB ISBN [number] ISSN [number] doi:[number] [Catalogue number] 
 
© European Union, 2020 
Reproduction is authorised provided the source is acknowledged. 

Printed in [Country] 
 
PRINTED ON ELEMENTAL CHLORINE-FREE BLEACHED PAPER (ECF) 
 
PRINTED ON TOTALLY CHLORINE-FREE BLEACHED PAPER (TCF)  
 
PRINTED ON RECYCLED PAPER 
 
PRINTED ON PROCESS CHLORINE-FREE RECYCLED PAPER (PCF) 
 

Image(s) © [artist's name + image #], Year. Source: [Fotolia.com] (unless otherwise specified)

EUROPE DIRECT is a service to help you find answers  
to your questions about the European Union 

Freephone number (*): 
00 800 6 7 8 9 10 11 

(*) The information given is free, as are most calls (though some operators, phone boxes or hotels may charge you) 



 

 

 1 

ABOUT THIS DOCUMENT 2 

 3 

 4 

07.12.2020 - Draft:   Task 6 draft for stakeholder consultation based on a 5 
consultation document with data and assumptions 6 
presented and commented by stakeholders  7 

 (THIS DOCUMENT) 8 
 9 
 10 
Please be aware that this draft consultation document is only published for 11 

receiving stakeholder comments to the Ecodesign Process. It may still undergo 12 
substantial revisions prior to being released as a final report of this study. 13 
 14 

 15 

 16 
 17 
Authors:  Marcel Gebele (Fraunhofer ISI) 18 

Simon Hirzel (Fraunhofer ISI) 19 
 20 
 21 

Contributors:   Antoine Durand (Fraunhofer ISI) 22 
 23 
 24 
Contract management:  Mihaela Thuring (VITO) 25 
 26 
 27 
Study website:  https://ec.europa.eu/energy/studies_main/preparatory-28 

studies/ecodesign-and-energy-labelling-preparatory-study-electric-29 
kettles_en 30 

 31 
  32 

https://ec.europa.eu/energy/studies_main/preparatory-studies/ecodesign-and-energy-labelling-preparatory-study-electric-kettles_en
https://ec.europa.eu/energy/studies_main/preparatory-studies/ecodesign-and-energy-labelling-preparatory-study-electric-kettles_en
https://ec.europa.eu/energy/studies_main/preparatory-studies/ecodesign-and-energy-labelling-preparatory-study-electric-kettles_en


 

6 
 

TABLE OF CONTENTS  33 

6. TASK 6: DESIGN OPTIONS .................................................................................. 9 34 

6.1. Subtask 6.1 - Design options ......................................................................... 9 35 

6.2. Subtask 6.2 - Impacts of the design options .................................................. 10 36 

6.2.1. Impact on Energy demand .............................................................. 10 37 

6.2.2. Impact on other environmental parameters ...................................... 11 38 

6.3. Subtask 6.3 - Costs .................................................................................... 12 39 

6.4. Subtask 6.4 - Analysis of least life cycle costs and BAT .................................... 14 40 

6.4.1. Ranking of individual design options ................................................. 15 41 

6.4.2. Estimation of the cumulative improvement and cost effect .................. 15 42 

6.4.3. Possible positive or negative side effects of the individual options ........ 18 43 

6.5. Subtask 6.5 - Long term targets and system analysis ...................................... 18 44 

6.5.1. Long-term technical potentials based on BNAT .................................. 19 45 

6.5.2. Long-term changes to the total system............................................. 19 46 

6.6. Annex A: Detailed impact of the design options on the environmental 47 
performance .............................................................................................. 20 48 

 49 



 

7 

 

LIST OF FIGURES 50 

 51 

Figure 6-1: Impact on annual energy demand when applying the design options individually (upper 52 
part: annual energy consumption; lower part: difference as compared to the respective 53 

base case). ...................................................................................................... 11 54 

Figure 6-2: Illustration of the least life cycle curve ................................................................. 16 55 

Figure 6-3:  Least life cycle for base case 1 (user perspective) ................................................. 16 56 

Figure 6-4:  Least life cycle for base case 2 (user perspective) ................................................. 16 57 

Figure 6-5:  Least life cycle for base case 3 (user perspective) ................................................. 17 58 

Figure 6-6:  Excerpt of a smart kettle advertisement .............................................................. 19 59 



 

8 
 

LIST OF ABBREVIATIONS AND ACRONYMS 60 

BAT  Best available technologies 61 

BNAT  Best not-yet available technologies 62 

CO2  Carbon dioxide 63 

DD  Discount rate 64 

EE  Compound growth rate 65 

EOL  End of life 66 

kWh  kilowatt hour 67 

kWh/a  kilowatt hour per year 68 

LCC  Life cycle costs 69 

LLCC  Least life cycle costs 70 

LED  Light emitting diode 71 

MEErP  Methodology for Ecodesign of Energy-related Products 72 

NPV   Net present value 73 

NN   Product lifetime  74 

OE   Operating expense 75 

PM   Particulate matter 76 

PP   Purchase price  77 

PWF   Present worth factor 78 

SO2   Sulfur dioxide 79 

VOC   Volatile organic compounds  80 



 

9 

 

6. TASK 6: DESIGN OPTIONS 81 

The base cases described in the previous tasks serve as baselines for the assessment of improvement 82 
potentials from the use of Best Available Technologies (BAT) or Best Not-yet Available Technologies 83 
(BNAT). These potentials are to be analysed using so-called “design options”, i.e. (aggregated 84 

clusters of) design measures to increase the performance of electric kettles. 85 
  86 
The aim of this task is to identify and describe these options, to assess their quantitative impact on 87 
the environmental performance of kettles, to analyse their economic performance and to determine 88 
Least Life Cycle Costs (LLCC). For this purpose, this task relies on the calculation models 89 
established in the preceding tasks, in particular Task 5, and complements them, where necessary. 90 

6.1. Subtask 6.1 - Design options 91 

The aim of this subtask is to identify and describe the design options that can improve the 92 
environmental performance of kettles. According to the underlying methodology1, typically 4 to 8 93 
design options are considered as a manageable number of design options for Ecodesign preparatory 94 
studies. The impact of these individual design options may vary depending on previously 95 
implemented ones. An improved sensor, for example, that precisely stops boiling at a selected target 96 

temperature may reduce the electricity consumption for boiling the water on the one hand. On the 97 

other hand, a water level indicator may cause a user to reduce the amount of excessive water boiled 98 
in the kettle. Simply adding up the individual impact of both options will lead to an overestimation 99 
of their impact. In this first part of the report, a perspective is taken that considers the design options 100 
individually, i.e. independent of each other. In the second part starting from section 6.4, the 101 
interaction of the design options is then taken into account. 102 

Table 6-1 provides an overview of the six design options applied to the three base cases of kettles 103 
in this study. Not all design options are relevant for all of the base cases. Whether a design option is 104 

relevant for a particular base case is indicated in the table by an ‘X’. The design options are based 105 
on the technological analysis carried out in the previous tasks, especially Tasks 4 and 5. They can be 106 
described as follows: 107 

1. Water level indicator: This design options deals with two different measures concerning 108 
water level indicators of electric water kettles. Both of them aim to reduce "over boiling", 109 
i.e. a situation where the user boils more water that is actually needed for consumption 110 

(see also Task 3). The option includes an enlarged of the water level indicator down to a 111 
lower minimum volume (e.g. 0.25 litres). In addition to the information in litres, alternative 112 

scales for highly intuitive use are covered by this design options, e.g. indicating the filling 113 
level in cups. 114 

2. Heating element: By this design option, conventional heating elements like immersed or 115 
underfloor heating elements are replaced by thick film heating elements. Thick film heating 116 
elements operate with a higher efficiency since the have a higher energy density and lower 117 

thermal losses, which particularly affects performance in case of low filling levels. 118 

3. Sensor and controller: According to the testing procedure described within 119 
IEC 60530:1975, electric water kettles shall increase temperature by 80K to a target 120 
temperature of 95°C. However, measurements and data from stakeholders show an "over 121 
heating" of kettles, i.e. a situation where kettles keep on boiling water beyond 95°C, thus 122 
causing additional electricity demand. This design option aims to reduce the time between 123 
reaching 95°C (fulfilling standard) and the automatic shut off the kettle. To do so, this 124 

design option uses sensor and controller units with higher accuracy. 125 

4. Insulation of the container: This design option addresses the container insulation of 126 

electric water kettles. According to this design option, containers are equipped with a 127 
double shell and a layer of air in between. The focus of this design option is neither on the 128 
heating phase nor material substitution (dealt within Task 5), but if reduces heat losses 129 
during the cooling phase, i.e. after boiling, and therefore reduces energy consumption, in 130 

particular but not limited to keep warm features. 131 

                                                

1  Kemna R. (2011): Methodology for Ecodesign of Energy-related Products, MEErP 2011, 704 

Methodology report, Part 1, methods.  
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5. Pre-set temperature: In some usage scenarios, e.g. brewing teas, temperatures of 95°C 132 
are not required. This design option allows users to select temperature levels below 95°C, 133 

which results in energy savings.  134 

6. Keep-warm function: There is currently no standard or regulation that limits the use of 135 
the keep warm function. By setting a maximum duration for keep-warm to 30 minutes, 136 
kettles, extensive re-heating of boiled water is avoided. 137 

These design options can be viewed with regard to their impact on heating water, i.e. the boiling 138 
phase, and by their effect during the keep warm phase, where relevant. The right part of Table 6-1 139 
shows the upper limits for the expected savings in both phases. These values are based on 140 
available documents, additional assumptions and following discussions with stakeholders during the 141 
second stakeholder meeting. The specific impact of the design options on energy demand of the 142 
specific base cases is provided in Table 6-2 in the next section.  143 

Table 6-1:  Overview of the design options and their relevance for the base cases.  144 

  
Applies to 

Changes energy consumption 
during   

  

Base case 
1 

Base case 
2 

Base case 
3 

boiling  
by up to 

keep warm  
by up to  

1 Water level indicator X X X -10 % -10 % 

2 Heating element X X X -8 % -8 % 

3 Sensor and controller X X X -5 % -5 % 

4 Insulation of the container X X X -1,5 % -50 % 

5 Pre-set temperature  X  -3,5 % 0 % 

6 Keep-warm function   X 0 % -50 % 

 145 

6.2. Subtask 6.2 - Impacts of the design options 146 

The aim of this subtask is to describe the impacts of the six design options on the environmental 147 
performance of the base cases. It should be noted that this analysis is done from a perspective 148 
where the design options are directly integrated into new kettles, not from an add-on perspective 149 
to existing ones. 150 

6.2.1. Impact on Energy demand 151 

To determine the impact of the design options on energy demand and costs, information on their 152 

environmental impact and costs is needed. Table 6-2 gives an overview on the annual electricity 153 
consumption of the base cases and the assumed relative impact of the various design options on it. 154 

Table 6-2:  Annual direct energy demand of the base case kettles based on Task 5 and 155 
assumptions on relative changes due to the implementation of individual design options  156 

  
Base case 1 Base case 2 Base case 3 

0 Base case demand 86,8 kWh/a 92,2 kWh/a 137,3 kWh/a 

1 Water level indicator -5,0% -10,0% -9,7% 

2 Heating element -6,0% -8,0% -7,8% 

3 Sensor and controller -5,0% -5,0% -4,8% 

4 Insulation of the container -1,5% -1,5% -17,5% 

5 Pre-set temperature  -3,5%  

6 Keep-warm function   -16,5% 

 157 
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Figure 6-1 visualizes the impact on the annual overall electricity demand of the base cases (upper 158 
part) and the savings in absolute terms as compared to the base case (lower part).  159 

Figure 6-1: Impact on annual energy demand when applying the design options 160 
individually (upper part: annual energy consumption; lower part: difference as compared 161 
to the respective base case). 162 

 163 

 164 

6.2.2. Impact on other environmental parameters 165 

Next to the assessment on energy demand, the MEErP methodology also requires an analysis of 166 
the impact of the design options on other environmental impact parameters. Changes should be 167 

reported if substantial impacts occur due to the design options. 168 

Since some of the design options change the physical setup of the kettles, they affect the input to 169 
the bill of materials. Table 6-3 shows the changes associated with the implementation of the design 170 
options within this study. As shown in Task 5, the material input only plays a rather small role for 171 
most of the environmental indicators. A detailed overview of the combined impact of the changes 172 

in the bill of materials combined with the impact of reduced energy consumption can be found in 173 
the Annex A (section 6.6) of this report. Across all indicators, the performance values remain 174 

unchanged or they are improved, i.e. the environmental impact of the kettles is regularly reduced. 175 
This means that any potentially worse performance by using additional material is 176 
overcompensated by the additional improvements due to reduced electricity demand.  177 
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Table 6-3:  Modification to the bill of materials due to the design options (minus 178 
indicates a reduction in usage; plus signs indicate an increase) 179 

  
Base case 1 Base case 2 Base case 3 

1 Water level indicator None None None 

2 Heating element -47g stainless steel -105g stainless steel -105g stainless steel 

3 Sensor and controller None None None 

4 Insulation of the container +90g plastic +129g plastic +129g plastic 

5 Pre-set temperature  

+7g stainless steel 
+2.5g cooper 

+0.8g aluminium 
+0.08g tin 

+10.5g polypropylene 
+2.3g polyvinyl chloride 

+4.9g high density poly ethylene 
+1.4g silicone 

+0.0022g Silver 

 

6 Keep-warm function   None 

 180 

6.3. Subtask 6.3 - Costs 181 

The aim of this subtask is to estimate the price increase due to the implementation of the options 182 
and to derive conclusions on their impact on the life cycle costs of kettles. According to the MEErP 183 
methodology, this analysis should either be carried out based on an assessment of the market 184 
prices of the products, i.e. kettles, and/or by applying a production cost model with sector-specific 185 

margins. Here, the market price approach has been chosen since it allows a more direct analysis on 186 
the life cycle costs from a user perspective.  187 

To enhance the accessibility of the underlying calculation and their results, an overview of the life 188 
cycle model is given first which is underlying the calculations in Task 5, as well. This model from 189 
the MEErP distinguishes two different perspective for the life cycle costs: the user and the societal 190 

perspective. Preparatory studies are required to assess both types.  191 

The basic equation to determine the life cycle costs from the user perspective (LCC in Euro) covers 192 

the following elements: the purchase price (PP in Euro), the annual operating expense (OE in Euro), 193 

the dimensionless present worth factor (PWF) and the end-of-life costs (disposal, recycling) or 194 

benefits (resale) (EOL in Euro) as follows:  195 

LCC = PP + PWF ∙ OE + EOL 196 

Note, that while the annual operating expense is discounted to the present year, the end-of-life costs 197 
are not. This is explained by the experience that disposal costs for many products are already covered 198 
during acquisition. The present worth factor, in turn, is calculated using the product lifetime (NN in 199 

years) and the discount rate (DD). Furthermore, price increases in operating expenses can be taken 200 

into account by DD as an escalation rate expressed as a percentage. Based on this, the calculation 201 

of the present worth factor can be written as:  202 

PWF = 1 −
(1 + EE)

(1 + DD)
∙ (1 − (

1 + EE

1 + DD
)
NN

) 203 

If several different price increases are to be assessed together (e.g. one rate for external damage, 204 
one rate for energy costs and one rate for maintenance), they should be aggregated into one 205 
compound growth rate (EE) by considering their respective shares in the overall annual costs. In case 206 

the discount rate and the overall annual price increases are identical, the previous equation simplifies 207 

to the lifetime of the product:  208 

PWF = NN 209 

In the MEErP methodology, it has been argued that the discount rate, the external damage escalation 210 
rate and the energy growth rate were all of the order of 3 to 4 % at the time of preparing the MEErP 211 
methodology. We considered a unique rate of 4 % for the analysis of life cycle costs, allowing 212 
for the previous simplification. 213 
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Beyond the life cycle costs from the user perspective, societal life cycle costs need to be calculated, 214 

as well. These include the costs for external damages of air emissions (LCC)̃  based on a given list of 215 

fixed prices as given in Table 6-4. These values are to be multiplied by the total mass of emissions 216 
from the EcoReport 2011 and have to be added to the life cycle costs from the user perspective in 217 
the respective phases. 218 

Table 6-4: Summary of monetary values attributed to emissions to the air based on the 219 
MEErP methodology (source: MEErP methodology) 220 

Emissions Euro/kg 

Global warming potential in CO2-eq. 0.014 

Acidification potential in SO2-eq. 16.00 

Volatile organic compounds VOC 2.80 

Particulate matter PM10 37.50 

 221 

For the kettles with their design options, estimates for increased product prices are indicated in 222 

Table 6-5. These values have been derived from available documented evidence and information 223 
gained from the stakeholder consultation. These in prices are made under the assumption that a 224 
broader utilization of the design options takes places, i.e. that economies of scale apply. Some 225 
options such as the water level indicator are rather simple changes in design and are expected to 226 
be (nearly) no cost measures.  227 

Table 6-5:  Estimates of the marginal prices of the design options by base case based 228 

on desk research and stakeholder feedback 229 

  

Base case 1 Base case 2 Base case 3 

1 Water level indicator Unchanged Unchanged Unchanged 

2 Heating element +3,50 Euro +2,00 Euro +2,00 Euro 

3 Sensor and controller +4,00 Euro + 4,00 Euro Unchanged 

4 Insulation of the container +2,00 Euro +3,00 Euro +3,00 Euro 

5 Pre-set temperature   +2,00 Euro   

6 Keep-warm function   Unchanged 

 230 

Based on these inputs and the results of the energy and other environmental impacts analysis 231 
(section 6.2), the life cycle costs per design option is determined. Table 6-6 to Table 6-8 show the 232 

resulting life cycle costs for the different base cases. The category ‘purchase’ indicates the initial 233 
price of the kettles, ‘operation (electricity)’ covers the expenditures for energy demand and 234 
‘operation (non-electricity) incl. EOL’ reflects the expenditures related to regular descaling of the 235 
kettles. From the results, it can be observed that all design options are cost-effective from a life cycle 236 
perspective, i.e. additional costs from the implementation of the design options are lower than the 237 
life cycle savings due to electricity costs if applied individually.  238 
 239 
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Table 6-6:  Life cycle costs (in Euro) of the design options without considering 240 
interaction effects for base case 1 as net present value 241 

  

User  
perspective 

Societal  
perspective 

  

Purchase  
 

Operation 
(electricity) 

Operating  
(non-

electricity)  
incl. EOL 

Life  
Cycle Cost 

Life  
Cycle  
Cost 

0 Base case 16 107 20 143 155 

1 Water level indicator 16 102 20 138 149 

2 Heating element 20 101 20 140 151 

3 Sensor and controller 20 102 20 142 153 

4 Insulation of the container 18 106 20 144 155 

 242 

Table 6-7:  Life cycle costs (in Euro) of the design options without considering 243 

interaction effects for base case 2 as net present value 244 

  

User  
perspective 

Societal  
perspective 

  

Purchase  
 

Operation 
(electricity) 

Operating  
(non-

electricity)  
incl. EOL 

Life  
Cycle Cost 

Life  
Cycle  
Cost 

0 Base case 26 114 24 164 176 

1 Water level indicator 26 103 24 152 164 

2 Heating element 28 105 24 156 168 

3 Sensor and controller 30 108 24 162 174 

4 Insulation of the container 29 112 24 165 178 

5 Pre-set temperature 28 110 24 162 174 

 245 

Table 6-8:  Life cycle costs (in Euro) of the design options without considering 246 
interaction effects for base case 3 as net present value 247 

  

User  
perspective 

Societal  
perspective 

  

Purchase  
 

Operation 
(electricity) 

Operating  
(non-

electricity)  
incl. EOL 

Life  
Cycle Cost 

Life  
Cycle  
Cost 

0 Base case 62 170 25 257 276 

1 Water level indicator 62 154 25 240 258 

2 Heating element 64 157 25 246 263 

3 Sensor and controller 62 162 25 249 267 

4 Insulation of the container 65 140 25 230 246 

6 Keep-warm function 62 142 25 229 245 

 248 

6.4. Subtask 6.4 - Analysis of least life cycle costs and BAT 249 

The aim of this subtask is to determine the least life cycle costs (LLCC) for each base case. The 250 
MEErP requires an analysis of the least life cycle costs across several steps both from a consumer 251 

as well as from a societal perspective.  252 
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6.4.1. Ranking of individual design options 253 

For determining the least life cycle costs, the design options need to be sorted by their economic 254 
performance. For the sorting, the difference of the life cycle costs in the case where the design 255 
options are applied compared to a situation without any design option, i.e. the pure base case, is 256 
considered. This means that economically favourable measures are ranked higher than those that 257 

are economically less attractive. The (unaltered) base case always holds the first rank “zero”.  258 

The results of this ranking under the consideration of interaction effects (one options affects the 259 
impact of another) is shown in Table 6-9. The results from the ranking analysis show identical 260 
results in ranking for the design options and the base cases.  261 

Table 6-9:  Ranking of the design options for the different base cases when ordered by 262 
the change in the LCC as compared to the base case (both the ranking according to the 263 
user perspective and the societal perspective coincide) 264 

  

Base case 1 Base case 2 Base case 3 

0 Base case 0 0 0 

1 Water level indicator 1 1 3 

2 Heating element 2 2 4 

3 Sensor and controller 3 4 5 

4 Insulation of the container 4 5 2 

5 Pre-set temperature  3  

6 Keep-warm function   1 

 265 

6.4.2. Estimation of the cumulative improvement and cost effect 266 

Based on the previous ranking, the cumulative improvement potential and the effect on costs can 267 
to be calculated. For this purpose, a least life cycle cost (LCC) curve as shown in Figure 6-2 is 268 

needed. To the left of the figure (I), the life cycle costs of the base case are indicated. Then the 269 
interacting design options are added by their ranks. According to theory, some design options will 270 
reduce the overall life cycle costs while other will then start to increase the costs due to decreasing 271 

benefits after applying several design options. As a result, a least life cycle cost (II) will be 272 
obtained after applying various design options. Adding further design option will then decrease 273 
energy consumption further, but will add to the life cycle costs until a break-even point (III) with 274 
the base case situation is reached. At this point, energy consumption is thus lower “at the same life 275 
cycle price” as for the base case. Adding further measure to reduce the consumption could increase 276 
costs further (IV).  277 
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Figure 6-2: Illustration of the least life cycle curve 278 

 279 

Following this concept, the life cycle curves for the three kettle base cases with their design options 280 
are shown in in Figure 6-3 to Figure 6-5. For improved visibility, vertical axes do not start at zero in 281 
all cases.  282 

Figure 6-3:  Least life cycle for base case 1 (user perspective) 283 

 284 

Figure 6-4:  Least life cycle for base case 2 (user perspective) 285 

 286 
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Figure 6-5:  Least life cycle for base case 3 (user perspective) 287 

 288 

Based on the visualization, these main conclusions follow:  289 

 For base case 1, the least life cycle cost is achieved after applying the first three design 290 
options.  291 

 For base case 2, the least life cycle costs is reached after the first four measures in ranking.  292 

 For base case 3, all design options lead to a reduction in overall life cycle costs.  293 

 All design options reduce the overall costs from the user perspective as compared to the 294 
base case and lead to additional savings in electricity demand.  295 

The results in numeric terms with further details are given in Table 6-10 to Table 6-12. 296 

Table 6-10:  Energy demand and net present value for the ranked and successively 297 

combined design options considering interaction for base case 1 (user perspective) 298 

 

Annual 
energy 

consumption 

Purchase 
price 

Operation 
expense 
(energy) 

Operating 
expense 
(non-

energy) 
incl. EOL 

Life Cycle 
Cost 

(Consumer) 

 [kWh] [Euro] [Euro] [Euro] [Euro] 

0 Base case demand 87 16 107 20 143 

1 Water level indicator 82 16 102 20 138 

2 Heating element 77 20 96 20 135 

3 Sensor and controller 74 24 91 20 134 

4 Insulation of the container 72 26 90 20 135 

Table 6-11:  Energy demand and net present value for the ranked and successively 299 
combined design options considering interaction for base case 2 (user perspective) 300 

 

Annual 
energy 

consumption 

Purchase 
price 

Operation 
expense 
(energy) 

Operating 
expense 
(non-

energy) 
incl. EOL 

Life Cycle 
Cost 

(Consumer) 

 [kWh] [Euro] [Euro] [Euro] [Euro] 

0 Base case demand 92 26 114 24 164 

1 Water level indicator 83 26 103 24 152 

2 Heating element 76 28 94 24 146 
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5 Pre-set temperature 74 30 91 24 145 

3 Sensor and controller 70 34 87 24 144 

4 Insulation of the container 69 37 85 24 146 

Table 6-12:  Energy demand and net present value for the ranked and successively 301 
combined design options considering interaction for base case 3 (user perspective) 302 

 

Annual 
energy 

consumption 

Purchase 
price 

Operation 
expense 
(energy) 

Operating 
expense 
(non-

energy) 
incl. EOL 

Life Cycle 
Cost 

(Consumer) 

 [kWh] [Euro] [Euro] [Euro] [Euro] 

0 Base case demand 137 62 170 25 257 

6 Keep-warm function 115 62 142 25 229 

4 Insulation of the container 95 65 117 25 207 

1 Water level indicator 85 65 106 25 196 

2 Heating element 79 67 97 25 189 

3 Sensor and controller 75 67 93 25 185 

 303 

6.4.3. Possible positive or negative side effects of the individual options 304 

Design options could have additional positive or negative side effects beyond the direct effects 305 
captured in the life cycle analysis. The MEErP methodology requires an assessment and discussion 306 
of these effects.  307 

The impact of the design options of life cycle costs on electricity demand, environmental performance 308 

and costs is already covered by the previous steps. Major areas of potential impacts could related to 309 
the durability of the products or user behaviour. No particular side effects have been identified for 310 
the design options, yet the following items should be mentioned:  311 

 Concerning design option 3 ‘sensor and controller’, one stakeholder pointed out that users 312 

might perceive a kettle as defective if there is no ‘bubbling sound’ when boiling. Experience 313 
from kettle testing indicates, however, that kettles emit noise well below the 95°C threshold. 314 

As a positive side effect of the earlier switch-off from the user perspective, the time for 315 
‘completing boiling’ decreases. In addition, the calcification process is not linear, so that 316 
heating water to 95°C instead of the physical boiling point will reduce the formation of 317 
limescale deposit. 318 

 In case of design option 4 ‘insulation of the container’, the temperature of the outer shell of 319 
the boiler will be decreased due to a lower heat transfer. As a positive side effect, this might 320 
improve the safety of operation since the container will be less hot to touch.  321 

 In case of design option 6 ‘keep-warm function’, users could expect the kettle to hold the 322 
temperature beyond a 30 minutes threshold. Yet this function is currently not (yet) very 323 
common in kettles on the one hand and existing models with this functionality have different 324 
keep-warm settings. In consequence, there does not seem to be an established expectation 325 
among users concerning the ‘keep-warm function’. Furthermore, a limitation of this function 326 
could be an additional safety feature, helping to avoid the kettle to run dry if the function is 327 

used for a long time. 328 

6.5. Subtask 6.5 - Long term targets and system analysis 329 

The aim of this final subtask within Task 6 is two-fold. It shall look beyond the specific design 330 
options that are available as BAT in the long term. First, the long-term technical potentials as best 331 
not yet available technologies (BNAT) are to be discussed based on the assessment of applied and 332 
fundamental research, which still address the context of the present product archetype. Second, 333 
the long-term potential based on changes to the total system to which the present archetypal 334 

product belongs shall be discussed. 335 
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6.5.1. Long-term technical potentials based on BNAT 336 

With regard to long-term technical potentials, it should be noted that electric kettles already come 337 
close to the theoretical minimum for the boiling process (excluding warm-keeping). Thus, from a 338 
physical perspective, no major break-through BNAT to reduce energy demand, for example similar 339 
to the change from the incandescent lamps to LED technology, can be expected.  340 

Major levers concerning boiling (beyond the suggested design options) lies mainly in developing 341 
solutions to help users make better use of kettles to more adequately cover their actual boiled 342 
water demand, especially by avoiding over-heating (too high temperatures) and over-boiling (too 343 
much water). Digital innovations (e.g. alert functions) may assist here, but they might also cause 344 
additional consumption. One the one hand due to their own energy consumption and on they other 345 
hand if they act as independent agents and start boiling water based on predicted user behaviour 346 
in future scenarios. First kettles moving in this direction are already being advertised (Figure 6-6).  347 

Figure 6-6:  Excerpt of a smart kettle advertisement  348 

 349 

6.5.2. Long-term changes to the total system 350 

There are no evident long-term changes to the demand of hot water. However, based on available 351 
evidence, modern induction heating cooktops using traditional kettles to boil water seem to be able 352 

to compete with electric kettles in terms of both performance and time. If such cooktops become 353 
broadly used, this might affect the need for stand-alone electric kettles unless they offer additional 354 
services to the users.  355 
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6.6. Annex A: Detailed impact of the design options on the environmental 356 

performance 357 

 358 
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GETTING IN TOUCH WITH THE EU 363 

In person  364 

All over the European Union, there are hundreds of Europe Direct information centres. You 365 

can find the address of the centre nearest you at: https://europa.eu/european-366 

union/contact/meet-us_en  367 

 368 

On the phone or by email 369 

Europe Direct is a service that answers your questions about the European Union. You can 370 

contact this service: 371 

- by Freephone: 00 800 6 7 8 9 10 11 (certain operators may charge for these calls), 372 

- at the following standard number: +32 2 299 96 96, or 373 

- by email via: https://europa.eu/european-union/contact_en  374 

 375 
FINDING INFORMATION ABOUT THE EU 376 

Online  377 

Information about the European Union in all the official languages of the EU is available on 378 

the Europa website at: https://europa.eu/european-union/index_en 379 

 380 

EU publications 381 

You can download or order free and priced EU publications from: 382 

https://publications.europa.eu/en/publications.  383 

 384 

Multiple copies of free publications may be obtained by contacting Europe Direct or your 385 

local information centre (see https://europa.eu/european-union/contact/meet-us_en ).  386 

 387 

EU law and related documents 388 

For access to legal information from the EU, including all EU law since 1952 in all the official 389 

language versions, go to EUR-Lex at: http://eur-lex.europa.eu  390 

 391 

Open data from the EU 392 

The EU Open Data Portal (http://data.europa.eu/euodp/en) provides access to datasets 393 

from the EU. Data can be downloaded and reused for free, for both commercial and non-394 

commercial purposes. 395 

 396 
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