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Foreword 

BIO by Deloitte is pleased to submit this second draft of the Task 3 report for the project “Preparatory 

study to establish the Ecodesign Working Plan 2015-2017 implementing Directive 2009/125/EC”, on 

behalf of the project team composed of Oeko-Institut, BIO by Deloitte, and ERA Technology.  

Please note that the present document is a preliminary report that does not yet constitute the full final 

Task 3 report. It reflects the state of our work as of 1
st
 September 2014.  

The report is structured as follows: 

Chapter 1 contains a description of the pre-screening methodology which the study team used in order 

to choose no more than 30 product groups from over 100 for a preliminary analysis. Chapter 2 

provides a short introduction to the methodology and structure of the preliminary analysis. The 

subsequent chapters are dedicated to the analysis of the 27 product groups. Chapter 3 presents the 

conclusions with respect to: 

 Product groups to carry forward; 

 An overview of outstanding revisions and product groups from previous working plans that 

haven’t been tackled (“reminder list”); and 

 Potential horizontal measures. 
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1.Pre-Screening 

At the beginning of Task 3, a pre-screening was conducted. The goal of the pre-screening was to 

narrow down the list of currently product groups to no more than 30 groups that would be subject to 

the preliminary analysis in Task 3. Out of these 30, the 20 most promising groups will be chosen for 

further analysis in Task 4. Section 1.1 describes the methodology used for the pre-screening. Section 

1.2 presents the results. 

1.1.Pre-screening methodology 

The pre-screening had to be done for an extremely broad range of products in the light of severe time 

and budget restrictions. Therefore, a practical approach had to be developed. The team chose a 

variant of the so-called Delphi method
1
. The Delphi method is a structured exchange in several rounds 

between a panel of experts. It builds on the assumption that the judgements of a group, as a 

combination of independent judgements and (later) exchange, are more accurate than the judgements 

of an individual. 

To correct errors committed by the group, feedback by stakeholders and the Commission was sought 

out during the stakeholder consultation.  

Specifically, the method included the following steps: 

1.1.1. Step 1: Product rating 

In a first step, all product groups (PG) were rated independently by four experts from within the 

consortium with respect to the categories described below. A score of “1” indicates a positive 

judgment (product suitable for further study), a score of “0” a negative statement (product unsuitable), 

a score of 0.5 means “don’t know”. Raters were asked to judge on the basis of available information 

(e.g. from existing Working Plan studies, Preparatory Studies or own other work); no extensive 

research was conducted at this stage. Furthermore, raters were asked to provide data and qualitative 

arguments to back up their judgement where possible. If the rating seemed to differ between various 

subgroups of a product group, raters were asked to enter the answers for the most promising 

subgroup and indicate which one that was. 

The following categories were used: 

 Feasibility of study: Does it seem feasible to study the PG in Task 3 and 4 of this Working Plan 

study without disproportionate effort? (for example, with respect to availability of data, standards 

and methods; complexity)? Rating: 1=study seems feasible; 0.5= don’t know; 0=study does not 

seem feasible. 

 Suitability for review: Can the PG be taken up in the course of a review of an existing Ecodesign 

Regulation (or Voluntary Agreement, VA)? Rating: 1=cannot be taken up in a review; 0.5=don’t 

know; 0=can be taken up in a review. The reasoning behind this rating is the following: If the 

                                                      

1
 See for a short introduction: http://en.wikipedia.org/wiki/Delphi_method  

http://en.wikipedia.org/wiki/Delphi_method
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product can be taken up in the review of an existing Regulation (or VA), it does not need be 

considered in a future Working Plan. 

 Sufficient sales: Is the product group as a whole, or at least one subgroup of it, likely to hit the 

indicative 200.000 mark, today or until 2030? Rating: 1=it is likely to hit the mark (already today, 

or because sales are rising); 0.5=”don’t know”, OR: “it may not hit the mark, but is not an 

obvious niche market either”; 0=obvious niche market (far from the mark today, sales not 

significantly rising). 

 Energy impact and improvement potential: Does the product present both a significant energy 

consumption and a significant improvement potential? Rating:  1=sufficient impact and 

improvement potential (improvement potential likely to be above the indicative figure of 7 

PJ/year); 0.5=don’t know OR: undecided (improvement potential likely to be below 7PJ/year, 

but consumption likely to be above 7 PJ/year); 0=insufficient impact and improvement potential 

(consumption below 7 PJ/year). 

 Non-energy impact and improvement potential: Does the product present a relevant non-energy 

impact and a relevant improvement potential? Rating: 1=relevant impact and improvement 

potential; 0.5=don’t know; 0=insufficient impact and improvement potential. 

 Regulatory coverage: Are all the relevant environmental aspects of the product group, to your 

knowledge, covered by other legislation without leaving any substantial gaps? Rating: 

1=substantial regulatory gaps are existing; 0.5=don’t know; 0=all important aspects are already 

covered. 

 New topics: Does the product group present new topics that have not been taken into 

consideration when previous Working Plans were set up, and might be subject to an Ecodesign 

Regulation? It is not about new data for existing topics, but entirely new topics (e.g. issues such 

as possible horizontal measures for material efficiency, recent technical / economic / political 

developments, totally new product group) Rating: 1=it presents new topics; 0.5=don’t know; 0=it 

does not present new topics. 

 Suitability for Ecodesign measures: Is any of the Ecodesign-related tools (Regulation, VA, 

generic requirements, specific requirements, horizontal measures, product-related measures) a 

suitable instrument to regulate the issue? The answer can be considered to be NO, if, for 

example: 

 There are no design-related improvement options; 

 There is no sufficient differentiation between products; 

 Improvement options are related mainly to the type of substances used, so they 

should be regulated by cross-cutting substance-related legislation; or 

 The PG is strongly integrated into a system, and its performance depends on the 

design of the system, so instruments that target the system are more suitable. 

Rating: 1=PG seems suitable for Ecodesign measures; 0.5=don’t know; 0=PG does not seem suitable 

for Ecodesign measures. 

 Feasibility of Ecodesign measures: Does it seem feasible to implement Ecodesign measures for 

this product? E.g. regarding issues such as: 

 Excessive purchase cost; 

 Increased life cycle cost; 

 Market surveillance issues (e.g. most important environmental impacts are 

“embedded impacts” for which no tracking system exists); 
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 High product variability, rapidly evolving technology; or 

 High variability between EU Member States. 

Rating: 1=Ecodesign measures seem feasible; 0.5= don’t know; 0=Ecodesign measures do not seem 

feasible. 

In addition to the rating with respect to these categories, each rater indicated a maximum of 30 

“favourite” products. Two additional experts also indicated their favourite products without filling in the 

whole table. 

1.1.2. Step 2: Prioritization 

First, prioritization was conducted at the level of the individual raters.  For each product and each 

individual rater, it was calculated whether products were excluded. A product was considered 

“excluded” if it had received the value “0” in any of the following categories which were considered to 

be knock-out criteria: 

 Feasibility of study (knock out if not feasible); 

 Suitability for review (knock out if not suitable); 

 Sufficient sales (knock out if obvious niche market); 

 Energy impact and improvement potential (knock out if overall consumption below 7 PJ); or 

 Regulatory coverage (knock out if all relevant aspects covered by other legislation). 

After that, an overall score was calculated for each individual rater and each product that had not been 

excluded by this rater. The score was achieved by adding up the ratings for all criteria with numerical 

ratings (that is, excluding “favourites”). 

The individual rater results were now aggregated to achieve a prioritization at the aggregated level. 

The results are shown in Annex 1. 

 For each product, the number of “excluded” judgments across all raters was calculated by 

adding them up (resulting in a Score from 0 to 4). Products that have not been excluded by 

anyone are shown in green in the table in Annex 1; 

 For each product, the number of “favourite” judgments across all raters was calculated by 

adding them up (resulting in a Score from 0 to 4). Products that have been chosen by at least 

two people are shown in light green; products that have been chosen by at least three people 

are shown in dark green; 

 For each product, the sum of “don’t know” was added to see if much information is missing. The 

higher the score, the darker the red. 

It had been planned to also calculate a total score per product by adding up all scores. However, this 

exercise turned out to be of limited use because the scores were distorted by missing values. 

Afterwards, the following rules were applied to arrive at a first rough prioritization: 

 A product was considered “top priority” if it was excluded by no one, and at least three raters’ 

favourite; 

 A product was considered “second priority” if it was excluded by no one and at least two 

people’s favourite;  

 A product was considered “to be discussed” if it was at least one person’s favourite, or if it was 

more persons’ favourite, but excluded by maximum one person; 
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 A product was considered “not to be studied” when it was nobody’s favourite or excluded by 

more than one person; and 

 Industrial machinery made an exception to these rules as it was only rated by one rater and 

needs more discussion. It was considered “to be discussed” if this rater considered it as a 

favourite. 

1.1.3. Step 3: Qualitative discussion of the preliminary results 

The preliminary product list was now circulated in the consortium, and consortium members could 

mark further products for discussion, for example with the aim of up- or downgrading them. Also, 

comments were sought from the Commission. For all products that had been marked for discussion, 

additional data and information was researched. All these products were discussed in the consortium 

on the basis of the additional data. In some cases, this exercise resulted in an up- or downgrading or 

in a split of product groups. 

A few product groups that had been rated as priority product groups in the first steps were excluded or 

modified at this stage. This is the case for: 

 Domestic and commercial cooking equipment not yet covered: The re-inclusion of portable 

ovens, steam ovens and grills was discussed on the grounds that they had not been regulated 

in the follow-up of ENER Lots 22 and 23. In the end, it was decided to not include any of them:  

 For steam ovens, sales and improvement potential are too low, as shown in the base-

case of Lot 22; 

 Grills are split into various different types with low improvement potential for each 

type. Domestic and commercial designs are different and there are at least three main 

types of grill - electric radiant, electric contact and gas (radiant). For commercial grills, 

sales were low (about 15,000 with stocks of 150,000) and annual energy consumption 

is unclear with very little data available. Commercial grill annual energy consumption 

was calculated by Lot 23 as base-case 5 for electric at 1,5 TWh/y and base-case 6 for 

gas at 0.94 TWh/y. Annual energy savings were estimated to be 0.27 and 

0.30 TWh/year totalling 0.57 TWh/year. Therefore, the group needs not to be 

reincluded due to low improvement potential. For domestic grills, there is a great 

variety, and some data (not available during the Lot 23 study) indicates that they might 

consume between 12.8 kWh/year and 69.5 kWh/year, but the data is very scattered.  

However, evidence from stakeholders indicted that there is a significant energy saving 

potential of 20 – 30%. Therefore, if the annual energy consumption of domestic grills 

is 40 kWh/year, the total energy consumption is 10.2 TWh per year. If the saving 

potential is 20%, then savings of 2 TWh per year may be achievable. However, this is 

for at least three designs and more than three new energy consumption standards 

would be needed. Thus, it was decided that this group is not worth the effort of a new 

preparatory study, although could be reconsidered when the “hobs and grills” group is 

reviewed in the future; 

 Portable ovens are, according to the Lot 22, a relevant group, so it is not clear to the 

study team why no Ecodesign Regulation has been considered. The Lot 22 study 

suggests yearly sales of 10 million portable ovens. If product lifetime is at least 10 

years, EU stocks will be about 100 million. The Lot 22 study also suggested an annual 

energy consumption of 164 kWh per year for BC1 electric ovens. 100 million stock 

would therefore consume 16.4 TWh. Although portable ovens are smaller than 

average range or built in ovens, they are mostly poorly designed and are not in scope 

of the electric oven energy label so they will probably not consume much less than a 

built-in or range oven. The study assumed that removal of less efficient models of 
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electric ovens from the market would reduce total energy consumption by 20%. This 

would amount to savings of 3 TWh/year, probably similar to the savings for built-in and 

range ovens. The lack of a suitable standard should not prevent regulation, as the 

energy consumption measurement standard for built-in and range ovens is suitable for 

ovens as small as 12 litres and could be used for measuring portables.  

However, the study team does not think that a new study is necessary as these issues 

have been discussed in the Lot 22 study. The team however wishes to highlight that a 

regulation would be desirable and should be reconsidered, either now or when this 

product group is reviewed; 

 Lasers: There are many different types of lasers. Of those, metal-cutting and welding laser 

machine tools have been covered by ENTR Lot 5. These applications are the main energy-

consuming types. Remaining applications such as laser diodes, measuring, or medical 

equipment, have low energy consumption and improvement potential; 

 Mobile power generators: Mobile power generators had been suggested on the grounds that 

energy performance is often very poor. However, in the meantime, they have been the object of 

the ENER Lot 35 scoping study on small power generation, and therefore do not need to be 

studied again. After the scoping study, the product group was put on hold;  

 Home audio / video equipment not yet covered: The product group is very broad and 

includes products such as sound amplifiers, video projectors, video monitors, loudspeakers and 

headphones. Some of them, such as loudspeakers or headphones, have very low energy 

consumption, others, such as cathode ray video monitors are declining markets. However, a 

preliminary review of sales and trade data suggested that video projectors and sound amplifiers 

are product groups with very significant and rising sales. Sound amplifier manufacturing 

seemed to be at around 20 million per year for many years, and apparent consumption even 

higher. It was therefore decided to study them. Video projector manufacturing seemed to rise 

from 6,000 in 2008 to 1,6 million in 2012, imports being relatively constant at 2 million per year, 

apparent consumption at 3,2 million in 2012. However, video projectors had been studied in 

ENTR Lot 3. They had been suggested as priority product, but for unknown reasons had not 

been taken up with an implementing measure. The study team therefore concluded that no 

complete study would be necessary, but market data would be updated as apparent 

consumption in 2012 was already 50% higher than what had been projected for 2015 in the 

preparatory study; 

 Hot vending machines: It was suggested by the Commission to include in the scope vending 

machines that have both hot and cold functions, or that include a food processing function such 

as ice or ice cream makers. However, the study team concluded that combined vending 

machines are a niche market. Regarding cold machines with processing element, ice makers 

were considered in ENTR Lot 1 and savings in 2020 were estimated at 0.38 TWh/year (see 

Table 1-56 of Task 1). Regarding ice cream makers, ENTR Lot 1 does not present market data. 

The scope was therefore not extended. On the other hand, the product group was merged with 

commercial coffee machines as the products are very similar: a hot vending machine is 

basically a coffee machine with a vending function. 

The following product groups were added to the list: 

 Imaging equipment: Imaging equipment was included on the grounds that the draft version 5.0 

of the existing Voluntary Agreement might not be endorsed by the Commission. In this case, it 

might be necessary to launch a new study and restart the Ecodesign process. However, it is at 

present not clear whether this process would be launched automatically, in the way of the 

review of a Regulation, or whether the product group would have to be included in this Working 

Plan; 
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 Set top boxes: It became apparent that a few product groups might fall in between the 

Regulation for simple set-top boxes (SSTB) and the VA for complex set-top boxes (CSTB). The 

current VA on CSTB covers the devices with conditional access (cryptography card of services 

bound to a specific provider), whilst the Regulation on SSTB covers exclusively devices 

converting from digital to analogue, which are going to disappear in the near future. The “grey 

area” includes new decoders, providing services such as Over-the-Top-Content or Media 

Gateway, which is an emerging market in the USA. The Omnibus study recommends an 

extension of scope of the SSTB Ecodesign Regulation, but is not very precise about the 

potential and relies on incomplete studies by others. A study should clarify whether these 

products will have an important market in the EU and whether there is a potential for savings. 

Furthermore it was decided to currently not include industrial machinery in Task 3 for the following 

reasons: 

 Industrial machinery and industrial equipment used in industrial installations generally shows a 

great variety of custom-made products which are also often highly integrated in systems, which 

makes it difficult to approach them with Ecodesign measures. For example, integrated steel 

plants consist of many thousands of separate parts and are designed to utilise energy efficiently 

by using off-gases that can be used as fuels and excess heat that are generated by one item of 

equipment in other parts of the plant. This was confirmed by the recent experience in the 

context of ENTR Lot 4 and 5 which shows the difficulty of establishing meaningful Ecodesign 

measures;  

 Most types of industrial equipment are designed for specific purposes such as belt filters and 

vacuum driers and there are many different designs, each of which is sold in relatively small 

numbers. In these examples, it would not be technically possible to use a different type of dryer 

or filter as this would affect the product quality and characteristics. Many industrial products are 

custom designed and so are unique whereas many others are not used as separate products 

but are integrated into larger systems (e.g. pneumatic valves, process controllers, etc.) and their 

performance cannot easily be measured in isolation; 

 There are generally other instruments in place or applicable which are more suitable for these 

products, such as the Emissions Trading Scheme, Industrial Emissions Directive or EMAS 

(voluntary scheme). Many large industrial installations are in scope of the EU Emissions Trading 

Scheme (ETS) which regulates emissions of greenhouse gases and so is also a means of 

encouraging energy efficiency. This legislation includes most metals refineries, cement plant, oil 

refineries, many chemical, ceramic and glass installations. Many large installations are also in 

scope of the Industrial Emissions Directive (IED) which effectively regulates emissions of 

hazardous substances to air, water and land. Its scope also includes energy efficiency but there 

are no mandatory requirements. There are however many installations in the EU that are either 

too small to be in scope of ETS or IED or they are in sectors that are not covered by this 

legislation, such as manufacture of engineered products such as aircraft. Therefore there are 

many industrial products are not regulated by IED or ETS. However, many EU States have 

adopted national measures (some are voluntary schemes that encourage energy efficiency in 

smaller industrial installations as well as large installations.  

Additional information on specific types of industrial equipment and machinery is given in Annex III of 

the task 2 report. Stakeholder input is welcomed to indicate whether there are, in spite of the above 

considerations, types of industrial machinery that should be considered. 

1.2.Pre-screening results 

The results of the pre-screening exercise are presented in Annex 3.A – Pre-screening results and in 

Table 1. Table 1 shows the consolidated product list in alphabetical order and with new numbering. 
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Table 1: Selected product groups 

PG no. 
(new) 

PG no. 
(old) 

Product group 
(PG) 

Preliminary Remarks (detailed discussion to follow in the respective 
chapter) 

Priority List 

1 15 Anti-legionellae 
filters 

Are used as an alternative to heating the water to a certain degree. Used 
in huge numbers (e.g. one per hospital room) and only last for a month. 
Trade-off between using them and heating the water to higher 
temperatures more often. 

2 75 Aquarium 
equipment 

Predominantly lighting and heating, maybe filters. An aquarium can 
consume between 150 and 400 kWh/year; lighting is up to 45%. 
Sufficient sales to be verified. 

3 49 Base station 
subsystems 

High energy consumption because they are running around the clock 

4 61 Domestic kitchen 
appliances 

Huge variety, huge numbers, focus should be on motor power if that is 
an issue.  

5 63 Electric kettles / 
water cookers 

Focus on durability 

6 66 Liftss, 
escalators, and 
moving 
walkways 

Sales around the threshold, but high improvement potential; lighting in 
lifts could be an interesting avenue + hydraulic fluids/ resource efficency 
in general 

7 84 Energy using 
equipment used 
in means of 
transport  

Includes car air conditioning, electronics, cooling in commercial transport 
etc. Relevant market. Is not covered by fuel efficiency legislation 
because measurement standards foresee that it is turned off when 
measuring fuel consumption. Risks problem shifting between legislations. 
Is not a means of transport itself, so we should consider it here. 

8 5 Garden houses If heated (check how many actually are heated). Labeling could make 
sense. Buildings below 50 m

2 
may not be regulated under EPBD. 

9 4 Greenhouses Focus on pre-fabricated ones including heating systems. Sales data to 
be verified If no data on sales or if sales are irrelevant, drop. Consider 
heating lamps? 
Commission comment: To be checked if intelligent LED lighting already 
allows creating greenhouses underground or in non-transparent 
buildings, which could dramatically reduce heating demand. 

10 76 Gym or athletics 
articles 
(treadmills, home 
trainers etc.) 

Sales and trade data to be found 

11 79 Hand- and 
hairdriers 

Broader group “Personal care” had been marked as “for future 
consideration” by VHK. 

12 39 Handheld power 
tools  

Already investigated by VHK (with a focus on chainsaws). Focus should 
be on drills and grinders. Product for DIY sector are probably not relevant 
because of short usage times, only products for commercial sector. But 
they are difficult to distinguish, therefore difficult to regulated. Main issue 
might be motor power. Only pursue if there is sufficient indication that 
motor power actually is an issue. 

13 65 Hot food 
presentation and 
storage 
equipment 

Heating platters and vessels for canteens, buffets etc. Consumption must 
be in the area of refrigerating equipment. Refrigerating equipment is 
covered in Lot 12 

14 8 Humidifiers and 
dehumidifiers  

Marked as “for future consideration” by VHK 

15 35 Inductors Inductor charger sales may increase and they may be very inefficient 



 

17 Preparatory study to establish the Ecodesign Working Plan 2015-2017 – Task 3 Draft Final Report 

PG no. 
(new) 

PG no. 
(old) 

Product group 
(PG) 

Preliminary Remarks (detailed discussion to follow in the respective 
chapter) 

16 50 In-house 
networking 
equipment: 
routers, 
modems, 
internet boxes, 
WiFi access 
points.  

Standby covered by networked standby regulation, but are probably in 
on-mode for considerable time. To clarify: domestic and / or commercial? 
Make sure there is no overlap with CSTB or ENER Lot 9. 
Energy Star V.1 for "small network equipment" going to be added to the 
EU-US agreement, as suggested by the EUESB 

17 33 Inverters and 
converters 

Sales and trade data partly missing and partly (for rotary converters) 
weird, but production data ok in Prodcom. Excluded: rotary converters: 
old, declining  technology, low production figures.  
Section on possible horizontal issues for converters plus focus on PV 
converters.  

18 40 Lawn and riding 
mowers 

focus on electric ones as they haven't been analysed by VHK (lack of 
data). Quick check whether data situation has changed. Focus would be 
on limiting motor power.  

19 51 Mobile phones, 
smartphones 

Reason for including: Resource and durability issues. Reasons for not 
including other equipment: Tablets covered by computer regulation. 
Portable landline phones much more durable (and declining). Pagers / 
callers: no sufficient sales. Problem to extract sales and trade data as no 
separate Prodcom category exists. 
Update VHK study with resource considerations. Consider energy (also 
in manufacturing phase), durability, recyclability. 

20 13 Patio heaters highly popular, very inefficient, sensor-controlled  on/off function could be 
helpful 

21 56 Sound amplifiers  Was: Audio and video equipment. We excluded:  
- Declining markets such as  turntables, magnetic tape recorders, video 
cameras, cathode ray tubes, b/w monitors; 
- Products with low consumption and improvement potential such as 
microphones,  head/earphones and loudspeakers without amplifier 
included; 
- Small markets such as professional equipment. 

22 17 Swimming pool 
heaters 

Sales to be verified. We did not take up COM suggestion to include 
lighting, as lighting is better taken up in upcoming lighting review. 

23 64 Tertiary hot 
beverage 
equipment (with 
or without 
vending 
function). 

VHK investigated them; significant potential; why have they not been 
taken up? 
We did not follow the COM's suggestion to take up cold / combined 
vending machines: combined are probably a market niche, ice makers 
have low savings of 0.38 TWh/year, and for ice cream makers there is 
not data. 

24 56 Video projectors Was: Audio and video equipment. We excluded:  
- Declining markets such as  turntables, magnetic tape recorders, video 
cameras, cathode ray tubes, b/w monitors; 
- Products with low consumption and improvement potential such as 
microphones,  head/earphones and loudspeakers without amplifier 
included; 
- Small markets such as professional equipment.       

Were recommended in ENTR 3 and not taken up by Commission. In 
impact assessment low sales were assumed but this contrasts with 
Prodcom data. No new full study, but update on market data and market 
development, and reminder.        

25 90 Water, steam 
and sand 
cleaning 
appliances 
(power washers) 

includes patio cleaners; as well as floor and carpet cleaners. Also called 
pressure washers made by Karcher, Black & Decker, etc. See  
Steam cleaners seem to be increasingly popular as clothes, curtains and 
as floor cleaners.  
Industrial types are also made but are very different designs. 
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PG no. 
(new) 

PG no. 
(old) 

Product group 
(PG) 

Preliminary Remarks (detailed discussion to follow in the respective 
chapter) 

If not covered by review 

26  CSTB Products that fall in the "grey area" between CSTB VA and SSTB and 
that manufacturers may not wish to include in the VA:  
- Devices not provided by service providers and available off-the-shelf, 
such as OTT and Media GTW. 
This is an emerging market in the USA (AppleTV, Chomecast, , FireTV, 
Roku) with new providers not only in the USA (Popcorn, DISH  Hopper 
Comcast X1, Horizon Liberty Global, Freebox Revolution, ARRIS Moxi 
Gateway...). 
The Omnibus study recommends and extension of scope of the SSTB 
but is rather foggy about the potential and relies on incomplete studies by 
others. 

Find out whether they would need to be included in a new WP or are 
dealt with in the course of a "review". 

27  Imaging 
equipment 

If the draft VA 5.0 is not endorsed by the Commission (CF on 12 June). 
Find out whether they would need to be included in a new WP or are 
dealt with in the course of a "review". 

Not included 

  Grills Don't include. Savings potential unsure and small for domestic ones (2 
TWh divided across at least 3 types), sommercial even smaller. Probably 
not worthwhile. Have been studied in Lot 22. No new study necessary, 
the Commission  will decide.  

  Lasers Don't include. 80% of all lasers are for metal cutting or welding, covered 
by ENER Lot 5. For the rest, sales are not very far above the threshold,  
applications very varied (Measuring, medical equipment, printing) and 
energy consumption is low.  

  Mobile power 
generators 

Don't include. Sales are apparently low according to VHK study (90.000 
in 2005). Scoping study ENER Lot 35 recommends a preparatory study 
for all combustion engine power generation below 50 MW, which should 
cover them.  

  Portable ovens 
and steam ovens  

Commercial kitchen equipment marked as “for future consideration” by 
VHK. 
Don't include steam ovens (sales and improvement potential too small, 
see base case in lot 22). Report why not included. 
Portable ovens seems to make sense, but no new study necessary. 
Include in reminder list  

Backup list 

 12 Building control 
and access 

May be increasingly important with the advent of passive houses 

 91 Industrial 
process heating 
equipment, other 
than ENTR 4 

Only if not covered by IED 
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2.Product Groups (PGs) – 

Introduction  

The remainder of this report is dedicated to the preliminary analysis of the selected product groups. 

According to the Terms of Reference, the preliminary analysis covers the following issues: 

 Volume of sales and trade; 

 Resource consumption (energy consumption and other resources); and 

 The potential for improvement without entailing excessive costs (with regard to resource 

consumption, particularly energy consumption). 

Based on these tasks, the study team has developed a slightly more detailed structure for the analysis 

that will be the same for all product groups: 

Section 1, “Product group description” contains a description of what the study team understands 

by this product group. It describes the purpose and main technologies of the product and also 

mentions possible variants (e.g. different technologies, different fuels, home / tertiary / industrial use, 

describe them here). If necessary, it contains a clarification of what is in the scope and what is out of 

the scope of the present analysis, and a justification for the choice of scope. 

Section 2, “Market and stock data”, reports at least the following data, if available: 

 EU Production Sold (for the latest full year for which at least half of the Member States have 

reported; calculated from production, exports and imports); 

 Stock (installed base) for latest available year; 

 Stock forecast, if possible for 2030 to allow comparability, else for 2020. 

It uses PRODCOM data if possible. If the data is not available or not of good quality, other sources are 

sought. 

Section 3, “Resource consumption” contains the sub-sections “Energy consumption” and “Other 

resource consumption”. For energy consumption, the following information is presented, if available: 

 At individual product level: 

 For energy using products: energy consumption during use phase (final energy 

consumption is indicated in TWh while primary energy consumption is indicated in 

PJ); energy consumption over the lifecycle or Gross energy requirement (GER); 

 For non-EuP (indirect ErP), (primary energy savings that would be lost by not using an 

advanced product, calculated as the difference of energy savings in the related 

system between the use of an average product and the best performing product. The 

GER of the product itself would be subtracted from the savings it generates.); 

 If necessary, ranges are given and / or it is distinguished between different product 

variants or subgroups; and 

 If necessary, energy consumption is broken down according to different fuels. 
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 At aggregate level: 

 Energy consumption of EU stock, today and in 2020 / 2030 (based on stock data from 

1.2); 

 If possible / available, Gross Energy Requirement (GER) of EU sales. The formula 

used to calculate GER is the following: GER (year N) = GER (at product level in year 

N) * Sales (year N), where GER at product level is most commonly derived from the 

EcoReport Tool. The figure for GER, in PJ, indicates the gross energy requirement of 

all products sold in a given year (e.g. in 2020 or 2030). Contrary to energy 

consumption in use phase, it does not refer to any stock data; 

 If appropriate, also past development (upward / downward trend). 

For other resource consumption, the most relevant resource aspects are identified for the respective 

product group, considering both quantity and quality of resources used. The resources in question 

may, for example, include: 

 Bulk materials (renewable or non-renewable): metal, plastics, glass, wood, paper, etc.; 

 Precious or rare resources (rare earth metals, precious metals); 

 Water; and 

 Hazardous substances. 

A short qualitative discussion presents the nature of the problem. For example, this discussion may 

include:  

 Quantity of resource use (e.g. Total Material Requirement): 

 Properties of the resource itself, e.g.: 

 Renewability; 

 Recyclability; 

 Environmental impact, as described by the MEErP indicators (Water, Waste, 

Emissions to Air and Water); 

 Hazardousness; 

 Criticality (based on EU list of critical raw materials); 

 Ecological / social problems in the extraction phase, including conflict minerals); and 

 Intrinsic material value. 

 Design aspects of the product (e.g. durability, recyclability, reusability, recoverability, recycled 

content, possibilities for substitution of the resource in question, conflicting objectives (e.g. 

minimizing the input of a certain resource may affect energy performance). 

Where possible, quantitative data is provided on whichever impact has been identified as relevant in 

the discussion above, and impacts are calculated on individual product level and, based on stock data, 

on aggregate EU level. 

Section 4, “Improvement potential”, is also divided into sub-sections on energy and other 

resources. A short qualitative discussion is provided on technical options to improve energy efficiency 

and / or to lower energy consumption and / or to increase the savings made possible by the product (if 

it is an ErP). In doing this, the focus is on Best Available Technology (BAT). Also possible obstacles 

are considered, for example if BAT is proprietary technology. The average improvement potential is 

estimated per individual product and extrapolated to the EU stock. 
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Other resource consumption is only considered if a relevant impact has been identified. A short 

qualitative discussion is provided, dealing with technical options to improve resource efficiency and / 

or to lower resource consumption and / or to lower the environmental impacts connected with resource 

consumption (e.g. by substitution, minimizing content, using recycled material, using design for 

recyclability). Also here, the focus is on Best Available Technology (BAT), and estimates are made on 

individual product level and EU level. 

A section on “Cost calculation” is added where possible. The aim of this section is to estimate whether 

certain improvement options present excessive cost. It is indicated whether improvement options are 

considered to entail excessive cost. This is the case when life cycle costs for the consumer, inflation-

adjusted and taking into account future energy price, is likely to significantly exceed current LCC. Also, 

possible impacts on the purchase price are considered. 

Finally, section 5, “Summary”, provides an overview of the product groups main quantitative 

characteristics, including at least market data (sales and stock), energy consumption and energy 

savings.  

If the structure is not possible to maintain due to lack of data, the gaps are indicated and alternative 

indicators are sought.  

The following chapters present the assessment of twenty-seven product groups. They are presented 

in alphabetical order with no specific priority.  
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3.Anti-legionellae filters 

3.1.Product group description 

3.1.1. Product and purpose 

The product group includes point-of-use water filters that protect against legionella pneumophila and 

other bacteria such as Pseudomonas spp., Nontuberculous mycobacteria, or Escherichia coli.  

Legionella pneumophila is a bacterium that causes the so-called Legionnaires' disease, a kind of 

pneumonia that proves fatal in 5 to 30% of the cases
2
.  The legionnaire’s disease is some nosocomial 

disease, which may be caught in a hospital. It endangers especially patients with a weak immune 

system.  

Legionella pneumophila is a water-borne organism which can thrive in water systems, especially with 

a temperature between 25 and 40°C. In the plumbing, it lives in biofilm, a mass formed by other 

bacteria that cling to each other or to the surface and produce a slimy protective substance that makes 

them more resistant against chemicals.  

There are several methods of disinfecting water systems that can be used as alternatives to anti-

legionellae filters, or partly be combined. Among them are: 

 Methods using heat: Temperatures above 55°C stop the growth of legionella; temperatures of at 

least 70°C kill legionella.  Two heat-based methods are used: On the one hand, water 

temperature in the water heater can be maintained constantly at 60°C in order to prevent 

legionella growth. When water is drawn, the hot water is mixed with cold water in order to 

achieve a comfortable temperature. On the other hand, in order to kill existing legionella, the 

“superheat and flush” method is used. It entails heating the water to 70°C and flushing the 

outlets for at least 30 minutes. In some hospitals, this is done every two or three months, while 

others claim that keeping water temperature in the storage tank at 60 degree constantly can 

reduce the necessity of a “heat and flush” process to once every two or three years
3
.  

 Chemical disinfection relies on adding biocidal substances to the water. Among those methods 

are copper-silver-ionization, hyperchlorinization, ozonisation, and recently the use of chlorine 

dioxide and monochloramine
4
. 

 Ultraviolet irradiation by lamps installed at the point of entry of the drinking water into the 

facility’s distribution system. 

                                                      

2
 Center for Disease Control and Prevention, http://www.cdc.gov/legionella/about/treatment-complications.html, last accessed 

June 18, 2014.  

3
  Muraca, Paul W.; Yu, Victor L.; Goetz, Angella (1990): Disinfection of Water Distribution Systems for Legionella: A Review of 

Application Procedures and Methodologies. In: Infection Control and Hospital Epidemiology 11 (2), S. 79–88. Online 

available: http://www.jstor.org/discover/10.2307/30144266?uid=3737864&uid=2&uid=4&sid=21104330824593, last 

accessed: 18.06.2014. 

4
  See for an overview : Kim, B. R.; Anderson, J. E.; Mueller, S. A.; Gaines, W. A.; Kendall, A. M. (2002): Literature review—

efficacy of various disinfectants against Legionella in water systems. In: Water Research 36 (18), S. 4433–4444. DOI: 

10.1016/S0043-1354(02)00188-4. 

http://www.cdc.gov/legionella/about/treatment-complications.html
http://www.jstor.org/discover/10.2307/30144266?uid=3737864&uid=2&uid=4&sid=21104330824593
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In contrast, filters are used locally, either at the point of use (faucet or showerhead) or at the point of 

entry from the public water system into the facility’s system. For the point of use, manufacturers offer 

separate filters or showerheads that are already equipped with filters.  

Filters do not eliminate or inactivate the microbes but hold them back and therefore prevent or 

minimize exposure. Anti-legionellae filters generally use membrane filtration. The working principle is 

that the water passes through tiny pores that let water molecules pass while holding back larger 

particles. There are filters with hollow fibre membranes where the water passes through hollow “tubes” 

arranged in the direction of flow, and flat membranes. The working principle of Hollow Fibre 

Membrane Filtration is shown in Figure 1. 

 

Figure 1: Working principle of a microfiltration membrane
5
 

Filter effectiveness effect depends on the size of the microbes on the one hand and the pore size of 

the filter on the other hand. Common legionellae filters have pore sizes between 0.1 and 0.2 μm while 

bacteria generally measure between 0.4 and 0.7 μm. Some products are combined with active carbon 

filters in order to remove bad taste and odour or heavy metals. As bacteria get caught in the 

membrane, filters have to be exchanged regularly in order to remain effective.  

Some manufacturers advertise lifetime in days. While older sources mention an exchange every 7 

days
6
, typical ranges today seem to be from 1 to 6 months

7
. 

Lifetime can also be measured in litres. Showerheads are advertised for lifetimes between 1,500 and 

10,000 litres
8
.  With one showers of 60 litres a day, this would amount to 25 to 166 days of use. Two 

showers a day would of course halve the lifetime. 

At least one manufacturer offers a return system where filters may be reprocessed for up to 52 

cycles
9
. The average number of reprocessing cycles has been estimated at 18 (Ossege 2013). It 

should made be clear, anyway, that two kinds of systems are available: 

                                                      

5
 Source: Prime Water, http://www.primewaterfilters.com/, last accessed: June 18, 2014 

6
 Sheffer, Patricia J.; Stout, Janet E.; Wagener, Marilyn M.; Muder, Robert R. (2005): Efficacy of new point-of-use water filter for 

preventing exposure to Legionella and waterborne bacteria. In: American Journal of Infection Control 33 (5), S. S20. 

Cervia, Joseph Steven; Ortolano, Girolamo A.; Canonica, Francis P. (2008): Hospital Tap Water. In: Infectious Diseases in 

Clinical Practice 16 (6), S. 349–353. DOI: 10.1097/IPC.0b013e318181fa5e. 

7
  http://www.aqua-tools.com/health_safety/filtray_filters.php has products that last 31 or 62 days, www.aqua-sanitec.com 

advertises showerheads with a lifetime of 62 days, http://www.legiogarant.com/index.php?id=300?&l=de advertises between 

30 and 90 days; http://www.primewaterfilters.com/ mentions 6 months for in-line filters  

8
  http://www.primewater.com/legionellaveiligedouche-en.html offers showers in then range between 1,500 and 10,000 litres. 

http://www.watershield.nl/shop/index.php?item=legionella-free-filter&action=page&group_id=9&lang=EN offers 5,000 litres, 

this is claimed to be 100% more than average. 

9
 http://www.aqua-free.com 

http://www.primewaterfilters.com/
http://www.aqua-tools.com/health_safety/filtray_filters.php
http://www.aqua-sanitec.com/
http://www.legiogarant.com/index.php?id=300?&l=de
http://www.primewaterfilters.com/
http://www.primewater.com/legionellaveiligedouche-en.html
http://www.watershield.nl/shop/index.php?item=legionella-free-filter&action=page&group_id=9&lang=EN
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 Single-use / disposal system; 

 Return system. 

Point-of-entry filters, in contrast to point-of-use filters, are usually multi-purpose filters that combine 

microfiltration (particle size between 0.1 - 1 μm), ultra-filtration (particle size 0.001 – 0.1 μm) and 

active carbon filtration in order to tackle various microbes, including viruses, as well as odour, taste, or 

hazardous substances. Such filters dispose of an automatic cleaning system; they are rinsed regularly 

and therefore do not require regular exchange. For rinsing, they use small amounts of energy
10

. 

Filters are suitable for use in drinking water distribution systems. Filters are generally used in public 

buildings, especially hospitals, but also retirement homes, prisons, hotels and tourist accommodations, 

or campsites as well as other buildings that contain potentially hazardous applications (whirlpools, spa 

baths, showers in gyms, etc.) Some manufacturers also sell shower taps with integrated legionellae 

filters or central filters for installation at the water entry point to private households. However, this 

market is tight as the risk of legionella infection in private households is smaller than in public 

buildings.  

From an energy conservation point of view, anti-legionellae filters can be regarded (along with other 

disinfection systems) as an option to reduce the energy demand of a drinking water system, as they 

eliminate or reduce the need of heat treatment.  For example, if cold water of a temperature of 10°C is 

heated to 55°C only instead to a constant 70°C degree, around 17 kWh are saved per m
3
 of hot water 

consumed. In addition, circulation losses are lowered by around 85 kWh per day and m
3
 of water 

storage tank
11

. 

However, many considerations influence the choice of disinfection method, including: 

 Effectiveness, cost, potential negative side effects, type of installation (for example, filters would 

be unsuitable for cooling towers);  

 Size and layout of the water system;  

 Whether the whole system or only part of it needs treatment;  

 Training of the personnel; 

 Whether the measure shall be implemented during an outbreak situation or as a permanent 

disinfection
12

.   

Due to the health hazards involved, this decision is extremely sensitive. Energy conservation can be 

but one argument in this consideration.   

3.1.2. Scope 

The scope includes standalone point-of-use filters, including showerheads with built-in filters. Both 

disposable filters and return systems are considered.  

                                                      

10
 See e.g. www.seccua.com 

11
 Source: vedosan; personal communication. 

12
 Muraca, Paul W.; Yu, Victor L.; Goetz, Angella (1990): Disinfection of Water Distribution Systems for Legionella: A Review of 

Application Procedures and Methodologies. In: Infection Control and Hospital Epidemiology 11 (2), S. 79–88. Online 

available: http://www.jstor.org/discover/10.2307/30144266?uid=3737864&uid=2&uid=4&sid=21104330824593, last 

accessed: 18.06.2014. 

Lin, Yusen E.; Stout, Janet E.; Yu, Victor L. (2011): Controlling Legionella in hospital drinking water: an evidence-based review 

of disinfection methods. In: Infect Control Hosp Epidemiol 32 (2), S. 166–173. 
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We do not currently analyse point-of-entry filters. One reason is that the information base is even 

scarcer than for point-of-use filters (no studies dealing with them could be found at all). Another 

reason is that sales must be several orders of magnitude below point-of-use filters, firstly because only 

one filter per entry point is needed (while there may be hundreds of point-of-use filters), and secondly 

because they do not have to be replaced regularly. 

3.2.Market and stock data 

The relevant Prodcom code is 28.29.12.30:  Machinery and apparatus for filtering or purifying water. 

The data given is shown in Table 2. However, this data is not very informative – not only because it is 

unlikely that no exports or imports take place but also because it potentially covers a very broad 

variety of different products. 

Table 2: Prodcom market data 

Prodcom name Prodcom code Year Production 

Machinery and 

apparatus for filtering 

or purifying water 

28.29.12.30 

2006 17,624,809 

2007 17,140,714 

2008 27,384,068 

2009 12,088,157 

2010 11,086,693 

2011 11,188,971 

2012 11,343,527 

Legend: Cells highlighted in yellow indicate that at least one of the national figures in this EU aggregate is 

estimated. 

We will estimate the number of anti-legionella filters in hospitals as a lower limit, because hospitals 

appear to be the most important area of application (available literature on legionella filters deals 

almost exclusively with hospitals). From European Health Care Indicators
13

, figures for hospital beds 

per 100,000 inhabitants in the EU-27 can be retrieved until 2008; population data can be found on the 

Eurostat website from 2003 onwards. As the development in hospital beds follows (with the exception 

of 2007-2008) a more or less linear trend, data for 2013 is extrapolated by adding, for each following 

year, the average annual change in the previous five-year period. An estimated total number of 

hospital beds is then calculated for 2013. It is believed to be a conservative estimate, as the drop in 

beds per 100,000 inhabitants seems to slow down. 

Table 3: Calculation of hospital beds in EU-27 

Year 

Number of beds 

per 100,000 

inhabitants 

Population Total number of beds 

2003 608.2 486,509,662 2,958,951.76 

2004 597.5 488,403,575 2,918,211.36 

2005 588.8 490,463,738 2,887,850.49 

2006 577.4 492,320,886 2,842,660.80 

                                                      

13
 http://ec.europa.eu/health/indicators/echi/list/  

http://ec.europa.eu/health/indicators/echi/list/
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Year 

Number of beds 

per 100,000 

inhabitants 

Population Total number of beds 

2007 567.8 494,095,017 2,805,471.51 

2008 561.9 496,116,956 2,787,681.18 

2013  515.6 (estimate) 501,412,825 2,585,284.53   (estimate) 

Therefore, roughly 2.59 million hospital beds are estimated to exist in the EU 27 in 2013. Marchesi et 

al. (2011) give, for the Modena university hospital, constructed in the 1970s to 1990s, a figure of 380 

water outlets per 765 beds, meaning that this hospital contains roughly half as many water outlets as 

beds
14

. This seems to be a realistic figure for other hospitals too, assuming that there is a water outlet 

per patient room plus additional showers, toilets, facilities in function rooms, staff rooms etc. Given 

2.59 million hospital beds, this would amount to roughly 1.29 million water outlets. 

As point-of-use filters are a relatively new technology, it is estimated that point-of-use filters are 

implemented in 10% of the water outlets. As we assume that standing time would be rather short in a 

hospital due to safety reasons, we adopt the standing time of 31 days used by Marchesi et al. This 

would render an annual consumption of 1.54 million point-of-use filters for hospitals alone. If we 

assume that only 5% of the outlets are equipped, we would consequently be in the range of 770,000 

units annual sales. 

Available abstracts of market surveys mention that markets for water purification in general and 

membrane filtration in particular are rapidly growing
15

. However, neither do we know exact figures nor 

can we identify which technologies and customer segments are responsible for the growth. 

We made the following assumptions to calculate a “minimum value”:  

 The share of outlets equipped with POU filters grows by 2% per year;  

 Population grows by 0.2% per year;  

 The number of beds per 100,000 inhabitants stabilizes at 500 in 2020; and 

 Stock is 1/12 of annual sales (due to lifetime).  

Due to the uncertainties of these assumptions, a “maximum value” is also roughly calculated by 

doubling the minimum value. This allows us to have a plausible range in Table 4. 

Table 4: EU-27 market data 

Year 2013 2020 2030 

Hospital beds per 100,000 515.6 500 500 

Population 501,412,825 508,474,864 518,736,376 

Total beds 2,585,284 2,542,374 2,593,681 

                                                      

14
 Marchesi, I.; Marchegiano, P.; Bargellini, A.; Cencetti, S.; Frezza, G.; Miselli, M.; Borella, Paola (2011): Effectiveness of 

different methods to control legionella in the water supply: ten-year experience in an Italian university hospital. In: Journal of 

Hospital Infection 77 (1), S. 47–51. 

15
  Mintel: Water filtration – US – November 2012; http://oxygen.mintel.com/sinatra/oxygen/brochure/id=590857; RnR Market 

research: World Water Treatment Equipment 2017, http://www.prweb.com/releases/water-treatment-equipment/market-

2017-forecasts/prweb11440577.htm  

http://oxygen.mintel.com/sinatra/oxygen/brochure/id=590857
http://www.prweb.com/releases/water-treatment-equipment/market-2017-forecasts/prweb11440577.htm
http://www.prweb.com/releases/water-treatment-equipment/market-2017-forecasts/prweb11440577.htm
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Year 2013 2020 2030 

Total outlets 1,284,193 1,262,878 1,288,365 

Minimum share outlets with POU filters 5% 5.74% 7.00% 

Minimum annual POU filter sales / stock
16

 770,516 870,390 1,082,413 

Maximum share outlets with POU filters 10% 11.49% 14.00% 

Maximum annual filter POU sales /stock 1,541,032 1,740,780 2,164,826 

3.3.Resource consumption 

3.3.1. Energy consumption 

At individual product level 

Ossege (2013) has conducted an orienting LCA of two POU filter systems, one with disposable filters 

and one with a return system, assuming a one-month lifetime and, for the return system, 18 

reprocessing cycles per filter
17

.  It is the only such study the study team is aware of. It is restricted to 

the indicators Gross Energy Requirement and Global Warming Potential. 

According to this study, the Gross Energy Requirement (GER) of the disposable system is more than 

double the one of the return system. In the disposable system, the main energy consumption occurs in 

the manufacturing phase. In the return system, it is the reconditioning phase. The conditioning (or 

reconditioning) phase implies the steps of quality control, packaging, and import (assuming, for the 

German case, that most filters are imported). Table 3 shows his results. As a functional unit of 1,000 

filters is used, the figures have been divided by 1,000 in order to show the impact of an individual filter. 

Table 5: Gross Energy Requirement of legionella filter systems over the Life Cycle
18

 

Life Cycle Phase Return system Disposal system 

 Total GER (kJ) GER in % Total GER (kJ) GER in % 

Manufacturing 1,311 11 24,853 98 

(Re-)Processing 8,739 77   

(Domestic) Distribution 673 6 451 2 

(Domestic) redistribution 673 6   

                                                      

16
 With an average lifetime of 31 days, we finally come up to a rolled-over stock of 31 days – and not yet an annual stock. This 

makes comparison with other product groups difficult, as we are always dealing with annual stock data. So for clarity’s sake, 

will consider for this product group that sales = stock. Then we get yearly figures and make the product group comparable 

with all others. As we talk about annual energy consumption later on, this definitely makes sense.  

17
 Ossege, B. (2013): Orientierende ökologische Bilanzierung von Wasserfiltern zur Prävention nosokomialer Legionellosen  – 

Vergleich systembezogener Eigenschaften von Mehrweg- und Einwegfiltersystemen. [Orienting Life Cycle Analysis of water 

filters for the prevention of nosocomial legionelloses – Comparison of system-related characteristics.]  Doctoral dissertation, 

Albert-Ludwigs-Universität Freiburg / Breisgau. 

18
 Source: Ossege 2013, Table 4.4, adapted 
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Life Cycle Phase Return system Disposal system 

Waste treatment (13)
19

  41 0 

Total 11,396  25,345  

At aggregate level 

To calculate EU-27 aggregate impacts, Ossege’s figures are multiplied with the sales / stock data 

provided in Table 4. 

Table 6: Minimum and maximum figures for EU-27 aggregate GER (in PJ) 

 GER 2013 (PJ) GER 2020 (PJ) GER 2030 (PJ) 

 Return 
system 

Disposal 
system 

Return 
system 

Disposal 
system 

Return 
system 

Disposal 
system 

 Min Max Min Max Min Max Min Max Min Max Min Max 

Manufac-

turing 
1.0 2.0 19.1 38.3 1.1 2.3 21.6 43.3 1.4 2.8 26.9 53.8 

(Re)Con-

ditioning 
6.7 13.5 0.0 0.0 7.6 15.2 0.0 0.0 9.5 18.9 0.0 0.0 

Distri-

bution 
0.5 1.0 0.3 0.7 0.6 1.2 0.4 0.8 0.7 1.5 0.5 1.0 

Redis-

tribution 
0.5 1.0 0.0 0.0 0.6 1.2 0.0 0.0 0.7 1.5 0.0 0.0 

Waste 

treat-

ment 

0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.1 

Total 8.8 17.6 19.5 39.1 9.9 19.8 22.1 44.1 12.3 24.7 27.4 54.9 

3.3.2. Other resource consumption 

The main resource related issue is the short lifetime which, together with frequent use, leads to 

considerable resource consumption and waste streams. Filters are almost exclusively composed of 

polymers.  The weight of a single anti-legionella filter is around 120- 250 g
20

. The only return system 

on the market contains a silver component which can however be reused indefinitely in principle
21

. 

Apart from that, anti-legionella filters do not contain any precious or hazardous materials. Filters are 

usually discarded with the ordinary waste. Some manufacturers offer a takeback for recycling, but the 

                                                      

19
 Not added to the total 

20
 http://www.safewaterproducts.com/shower-safe-filter.html, http://www.filtrix.com/EngineeredProduct_Prod_HC-CE1_SF-

ss.aspx; http://www.t-safe.com/files/50_Productinformation_T-SafeFiltershower_web.pdf; 

http://www.legionellenfilter.info/produkte.  For showers, replacement membranes are available with a weight of around 150 

grams  

21
   Ossege, l.c. 

http://www.filtrix.com/EngineeredProduct_Prod_HC-CE1_SF-ss.aspx
http://www.filtrix.com/EngineeredProduct_Prod_HC-CE1_SF-ss.aspx
http://www.t-safe.com/files/50_Productinformation_T-SafeFiltershower_web.pdf
http://www.legionellenfilter.info/produkte
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recycling rate is unknown
22

. There are no specific issues (such as hazardous substances) asscociated 

with the waste.  

Assuming an average weight of 185g, while 5% of the filters are reused on average 18 times, the 

following waste streams can be calculated from the sales data in Table 4: 

Table 7: EU-27 plastics consumption from Legionella filters per year (t) 

 2013 2020 2030 

min (t) 135.8 153.4 190.8 

max (t) 271.6 306.8 381.6 

3.4.Improvement potential 

3.4.1. Energy and other resource consumption 

The main improvement potential lies in improving the lifetime. This reduces both energy consumption 

over the life-cycle and waste streams in end phase. Lifetime depends on many factors.  First, there is  

filter surface (which should in turn be adapted to the water flow) and filter performance. Smaller filters 

and filters with a higher performance clog earlier. Secondly, lifetime depends on the local conditions 

and user behavior. For example, heat or chlorine may damage the filter and micro particles in water 

clog the membrane prematurely. Cleaning and disinfecting the water system prolongs lifetime. On the 

other hand, there are design-related options such as the use of pre-filters that remove particles and 

thereby avoid premature clogging of the filter. The broad range of lifetimes of the products available on 

the market shows there is considerable improvement potential. The use of a return system offers an 

important improvement potential but cannot be addressed by Ecodesign measures. 

If the lifetime of filters increased by 50% (from one month to 1.5 month),  both embedded energy and 

waste generation could be reduced by one third. However, it is not likely that such an improvement 

could be realized for all filters, because, as described above, lifetime depends on many factors, not 

least on the desired performance and suitable filter size. If the improvement were realized for 50% of 

all filters, the following aggregate improvement potential would result: 

Table 8: Improvement potential – Individual product level 

 Return system Disposable system 

Gross Energy Requirement 
(kJ) 

3,798 8,448 

Waste generation (g) 66.67 66.67 

Table 9: Improvement potential – EU 27 aggregate 

  2020 2030 

Gross Energy 
Requirement (PJ) 

min 3.6 4.4 

max 7.2 8.9 

Waste generation (t) 
min 25.6 31.8 

max 51.2 63.6 

                                                      

22
 http://www.primewaterfilters.com/; http://www.legiogarant.com/index.php?id=300?&l=de; http://www.pall.de/main/consumer-

water/consumer-water.page. 

http://www.primewaterfilters.com/
http://www.legiogarant.com/index.php?id=300?&l=de
http://www.pall.de/main/consumer-water/consumer-water.page
http://www.pall.de/main/consumer-water/consumer-water.page
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3.4.2. Cost calculation  

Marchesi et al. estimate the cost of an individual filter to be 78€, adding up to 936€ annual costs per 

water outlet, if the filter is replaced monthly
23

.  Increasing the lifetime by 50% is likely to increase the 

cost of the individual filter, but at the same time reduces the number of filters needed by 1/3. How the 

effects balance each other is yet unknown. 

3.5.Summary 

Table 10: Summary – Anti-legionellae filters (TWh for final energy and PJ for primary energy) 

 Year Min. Max. 

Market data 

Sales (1,000) 
2013 
2020 
2030 

770 
870 

1,082 

1,541 
1,740 
2,164 

Stock (1,000) 
2013 
2020 
2030 

64 
72 
90 

128 
145 
180 

EU-27 Energy consumption (PJ) 

Over the life cycle (GER) 
2013 
2020 
2030 

19.0 
21.5 
26.6 

38.0 
42.9 
53.4 

EU-27 Energy savings (PJ) 

Over the life cycle (GER) 
2020 
2030 

3.6 
4.4 

7.2 
8.9 

Plastic waste savings potential (t) 

 
2020 
2030 

25.6 
31.8 

51.2 
63.6 

Confidence in the energy savings estimates (from + to +++) 

  + + 

                                                      

23
 Marchesi, I.; Marchegiano, P.; Bargellini, A.; Cencetti, S.; Frezza, G.; Miselli, M.; Borella, Paola (2011): Effectiveness of 

different methods to control legionella in the water supply: ten-year experience in an Italian university hospital. In: Journal of 

Hospital Infection 77 (1), S. 47–51. 
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4.Aquarium equipment 

4.1.Product group description 

This product group comprises lighting system and water heaters for household aquariums. 

 The lighting system provides an aesthetic feel to aquariums and is required to provide the 

necessary illumination to live plants in the aquarium. Most aquariums are equipped with a linear 

fluorescent bulb, usually T5. 

 The heating system is necessary to provide a stable aquatic environment for fish comparative to 

ambient room temperatures, or above (around 26°C) for tropical fish which become more and 

more popular. The vast majority of heaters for aquariums is made of a quartz tube in which a 

heating resistor heats up. Furthermore, to ensure the temperature control, these heaters are 

equipped with a built-in thermostat which can be adjusted by a knob on the top of the tube. 

Aquarium pumps have been considered in the Preparatory Study ENER Lot 29, therefore are 

excluded from this analysis. 

Aquarium lighting systems are excluded from the Ecodesign Regulation 244/2009 on non-directional 

household lamps. This Regulation states in §5 that "Special purpose lamps designed essentially for 

other types of applications (such as traffic signals, terrarium lighting, or household appliances) [...] 

should not be subject to the ecodesign requirements set out in this Regulation." 

4.2.Market and stock data 

Retrieval of market data from Eurostat, specifically for aquarium equipment, was not possible. 

However, an analysis based on the overall number of aquariums in Europe can provide an indication 

of the market and stock of aquarium equipment. 

According to the European Pet Food Industry Federation (FEDIAF), the stock of aquariums in the 

European Union (excluding Baltic States, Malta and Cyprus) was 9,387,000 units in 2012
24

 and about 

8,300,000 units in 2010
25

 for the same geographical scope (i.e. +13% in 2 years). Considering the 

whole EU-27, we consider that the stock of aquariums was about 9.5 million units in 2012 and 8.4 

million units in 2010. It is assumed that each of these aquariums incorporates at least one aquarium 

heater and one lighting system.  

Based on information and claims of manufacturers of aquarium equipment, a lifetime of 2 years is 

considered for a usual lighting system and of 3 years for a usual heating system. Utilising the 

information on stock and lifetime of aquarium equipment, sales in 2012 are estimated. 

 

 

                                                      

24
 FEDIAF, Facts and Figures 2012. 

25
 FEDIAF, Facts and Figures 2010. 
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Table 11: Estimated sales of aquarium equipment in EU-27 

Aquarium equipment 
Sales (units) 

2010 2012 

Lighting system 4,200,000 4,750,000 

Aquarium heater 2,800,000 3,200,000 

An analysis of market trends for aquarium equipment indicated that fishkeeping is becoming a popular 

hobby as previously indicated by the high growth of the stock of aquariums between 2010 and 2012 in 

EU (i.e. +13%). Considering that this trend should continue for a few more years but will probably not 

be so strong afterward, in order to estimate the stock forecast until 2030 of lighting and heating system 

used in household aquarium (see Figure 2), we will consider an annual stock growth rate of 5%. 

 

Figure 2: Estimated stock of aquarium equipment in EU-27 

(similar values for heating systems and lighting systems) 

4.3.Resource consumption 

4.3.1. Energy consumption 

At individual product level 

Energy consumption of aquarium equipment is dependent on the capacity of the aquarium tank, 

mainly for the heating system. Another factor that may affect the energy consumption is the type of 

aquatic species present in aquariums (i.e. freshwater/saltwater fish, coral reef, live plants etc.), since 

tropical fish need warmer temperatures. 

Operation time of lighting system and aquarium heaters is varying based on factors outlined above. 

Based on information retrieved on various blogs and websites, light bulbs are normally operating 12 

hours per day, and heaters about 9 hours per day (6 hours for fish requiring an ambient temperature 

and 12 hours for exotic fish).  

Usually, 1W of heating is required per litre of water. Assuming that the average capacity of a 

household aquarium is 100 litres, this would lead to an energy consumption of 100 Wh/h. Regarding 

lighting system, for a 100 litres aquarium, normally a 40W T5 bulb is appropriate. 
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Table 12 presents the average energy consumption of aquarium equipment, considering the general 

characteristics mentioned. The average Gross Energy Requirement (GER) has been calculated using 

the EcoReport tool, based on (assumed) bill of materials (BoM) presented in Table 14. 

Table 12: Energy consumption of aquarium equipment 

Aquarium 
equipment 

Average power 
capacity (W) 

Operation 
time 

Average GER 
(over life cycle) 

Average (final) energy 
consumption in use 

phase (kWh/yr) 

Lighting system 40 12 hr/day 3,200 MJ 175 

Aquarium heater 100 9 hr/day n.a 329 

At aggregate level 

The above energy consumption values complemented with estimated stock data (Figure 2) have been 

compiled to obtain the energy consumption of EU-27 stock for 2012, 2020 and 2030. 

Table 13: Aggregate EU energy consumption of aquarium equipment stock 

(TWh for final energy and PJ for primary energy) 

Aquarium 
equipment 

Energy indicator 2012 2020 2030 

Lighting 
system  

EU-27 GER 30.5 PJ 44.9 PJ 73.7 PJ 

EU-27 Energy consumption in 
use phase (per year) 

1.7 TWh /  
15.0 PJ 

2.5 TWh /  
22.1 PJ 

4.0 TWh /  
36.3 PJ 

Aquarium 
heater 

EU-27 GER n.a. n.a. n.a. 

EU-27 Energy consumption in 
use phase (per year) 

3.1 TWh /  
28.1 PJ 

4.6 TWh /  
41.4 PJ 

7.6 TWh /  
68.0 PJ 

4.3.2. Other resource consumption 

A brief qualitative assessment through Internet desk research was done on other resources consumed 

by aquarium heaters, as retrieval of Bill of Materials (BoM) was not possible. There are many different 

types of aquarium heaters such as submersible, substrate, hanging, in-line heaters etc. and within 

each type, there are heaters manufactured from different materials. 

Submersible aquarium heaters tend to be more efficient as they can be fully immersed in the aquarium 

water. The most common submersible heaters consist of submersible glass or stainless steel tubes 

that contain a heating element wound around a glass or ceramic insert. There are also submersible 

heaters made with titanium elements giving a superior conduction as well as resistance to oxidization. 

Substrate aquarium heaters include a flexible heating cable. These cables consist of an element 

coated in a thick flexible rubber. Other models of substrate heaters use heating mats. These mats are 

made up of a synthetic material concealing a heating element. 

Regarding the BoM of lighting system, we considered a T5 linear fluorescent lamp and an electronic 

ballast. BoMs were taken from the Preparatory Study ENER Lot 8 on office lighting for a 54W T5
26

. It 

has to be noted that the bulb contains mercury and thus required an appropriate treatment at its end-

of-life. 

                                                      

26
 Table 56 for the bulb and Table 58 for the ballast. 
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Table 14: BoM of T5 linear fluorescent lamp and an electronic ballast 

Material Weight [g] 

Bulb  

Soda-lime glass 99.8 

Aluminium sheet 
for caps 3.2 

Residual rare 
earth metals 2.1 

Noble filing gas 2.1 

Metal mercury <0.1 

Ballast 

PCB 25.0 

Housing steel sheet 127.5 

PET film 5.0 

Solder paste 2.5 

Coil 70.0 

Metal film 
capacitor aluminium 7.5 

ELKO 
component aluminium 
sheet 5.0 

Luster terminal PP 3.8 

Luster terminal steel 3.8 

Total 357.3 

4.4.Improvement potential 

4.4.1. Improvement potential – Energy consumption 

Linear LEDs are relatively new to the aquarium equipment market and can offer savings up to 50% 

savings, although they have a higher initial cost. 

Information obtained on the improvement potential for aquarium heaters, mainly concerns change of 

user behaviour patterns and best practices; technological improvement seems limited. However, a 

significant part of aquarium heaters are thermostatically regulated, requiring limited input from users. 

Therefore, the project team assumed 5% improvement potential for this equipment. 

Table 15: Improvement potential individual product level – Aquarium equipment 

Aquarium equipment 
Improvement potential 

with respect to GER 
Improvement potential with respect to 

energy consumption in use phase 

Lighting system n.a. 50% 

Aquarium heater n.a. 5% 
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Table 16 presents the estimated savings at EU level for aquarium equipment. Note that these rough 

estimates do not take into account a natural penetration of best available technologies, e.g. LED 

instead of traditional lighting systems. 

Table 16: Improvement potential at EU-27 aggregate level – Aquarium equipment 

(TWh for final energy and PJ for primary energy) 

Aquarium 
equipment 

EU-27 improvement potential 

 2020 2030 

Lighting system 
with respect to consumption in use 
phase (per year) 

1.2 TWh / 11.0 PJ 2.0 TWh / 18.1 PJ 

Aquarium heater 
with respect to consumption in use 
phase (per year) 

0.2 TWh / 2.1 PJ 0.4 TWh / 3.4 PJ 

4.4.2. Improvement potential – Other resource consumption 

Besides its lamp efficacy, a LED has a longer lifetime than a traditional T5 bulb. While it was 

considered that the average lifetime of a T5 system was about 2 years, it may be around 5-6 years for 

a LED system. 

4.4.3. Cost calculation 

The unit price of aquarium equipment varies greatly. The following sale price ranges and averages are 

based on Internet research. 

Lighting systems cost between 40 € and 80 € for a T5 system of about 40 W, and between 80 € and 

150 € for a LED system providing a similar quantity of lumens. Considering a lifetime of 2 and 5 years, 

it means that the annual investment costs for T5 systems and LED systems are respectively 30 €/yr 

and 23 €/yr. 

Average purchase price of aquarium heaters with a power capacity of 100 W varies between 10 € and 

50 €. The higher quality and more reliable heaters cost around the 50 € price. 

4.5.Summary 

Table 17 presents a summary of the product group “Aquarium equipment”.  

A limitation of the above approach concerns the lack of sales data on aquarium equipment, which 

resulted in use of assumptions and estimations based on stock figures for 2 years which may not be 

representative. 
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Table 17: Summary – Aquarium equipment (TWh for final energy and PJ for primary energy) 

 Year Lighting system Aquarium heater Total 

Market data 

Sales (1,000) 2012 4,750 3,200 7,950 

Stock (1,000) 
2012 
2020 
2030 

9,500  
14,000  
23,000 

9,500  
14,000  
23,000 

19,000  
28,000  
46,000 

EU-27 Energy consumption 

Over the life 
cycle 

2012 
2020 
2030 

30.5 PJ 
44.9 PJ 
73.7 PJ 

n.a n.a 

In use phase 
(per year) 

2012 
2020 
2030 

1.7 TWh / 15.0 PJ 
2.5 TWh / 22.1 PJ 
4.0 TWh / 36.3 PJ 

3.1 TWh / 28.1 PJ 
4.6 TWh / 41.4 PJ 
7.6 TWh / 68.0 PJ 

4.8 TWh / 43.1 PJ 
7.1 TWh / 63.5 PJ 

11.6 TWh / 104.3 PJ  

EU-27 Energy savings 

In use phase 
(per year) 

2020 
2030 

1.2 TWh / 11.0 PJ 
2.0 TWh / 18.1 PJ 

0.2 TWh / 2.1 PJ  

0.4 TWh / 3.4 PJ 

1.5 TWh / 13.1 PJ 
2.4 TWh / 21.5  PJ 

Confidence in the energy savings estimates (from + to +++) 

  ++ +  
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5.Base stations  

5.1.Product group description 

Mobile communication 

Base stations are a key element in network architecture for mobile communication. They are one link 

in the chain between “public” network and “private” mobile phones or smartphones – they allow voice 

and data to be transmitted along these two poles.  

Before dealing with base stations themselves, we shall make a little digression on the different 

available generations of mobile communication. Each generation is characterised by typical speed for 

data transmission, so that a leap of generation is a gap in speed (Figure 3).  

 

Figure 3: Evolution of mobile speeds by technology 2G vs. 3G vs. 4G
27

 

Also each generation is defined by one dominant as well as other minor communication standards 

(Table 18). 

Table 18: Technological generation and mobile communication standards 

Generation Communication standard 

2G GSM – Global System for Mobile Communications, originally Groupe 

Spécial Mobile 

3G UMTS – Universal Mobile Telecommunications System 

(EDGE – Enhanced Data rates for GSM Evolution) 

                                                      

27
 http://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-vni/white_paper_c11-520862.html  

http://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-vni/white_paper_c11-520862.html
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Generation Communication standard 

(CDMA2000 – Code Division Multiple Access 2000) 

4G LTE – Long-Term Evolution 

(WiMAX – Worldwide Interoperability for Microwave Access) 

(HSPA+ – Evolved High-Speed Packet Access) 

As speed in data traffic typically may have an impact on energy consumption, the above split by 

technology will be followed all our analysis long. 5G communication standard is still at the R&D stage, 

so that we cannot include any market or energy consumption data (as they simply do not exist). 

Cellular network 

In broad outline, a cellular network is composed of two main definite networks: 

 The core network; and 

 The access network. 

What we can name “base station” is astride core and access networks. 2G and 3G base stations were 

explicitly composed of a transceiver (to process radio signal) and a controller (to “manage” one or 

more transceivers); both the transceiver and the controller were included in the “access network” layer 

of the cellular network. 4G base stations, however, do not need such a kind of “interface box” between 

the transceiver and the core network; they directly rely on some Mobile Management Entity (MME), 

which is part of the core network. 

This underlines the need to have a broader scope for “base stations”, so that all generations can be 

taken into account. In Figure 4 below, all components within dark green squares are considered to be 

subsumed under the term “base station”.  

 

Figure 4: Simplified scheme of cellular network architecture 

One Base Transceiver Station (BTS) may have one or several antennas. The antennas are either 

omnidirectional or sectored by cell.  
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Figure 5: Base Transceiver Station (left), and Base Station Controller managing several nearby 

BTSs (right) 

Geographically speaking, a cellular network is organised in cells, as its name indicates. The area 

covered by a base station is called a cell; cell sizes generally do not go beyond 10 km
28

. The base 

station is located at the edges or the corners of a cell (Figure 6).  

 

Figure 6: Typical location of a base station 

A base station is normally positioned high above ground, to increase the area that can be covered. It 

is also placed apart to allow sufficient area coverage with a minimum number of base stations. 800 

MHz base stations are placed about 10-12 km apart from each other whereas 1,900 MHz base 

stations are some 3-4 km apart, although in high network traffic areas or areas with interference from 

adjacent buildings and other geographic irregularities, they are placed much closer together
29

. 

On site, base stations also need equipment for power supply, power conversion and cooling. 

Regarding power supply, note that solar panels have started being implemented.  

5.2.Market and stock data 

Eurostat data on base stations are presented in Table 19 for the Prodcom code 26.30.23.10. There 

are some unexplained drops in apparent consumption. A complicating factor is that it is not known 

whether the base stations describe only GSM/UMTS network stations, or also small WiFi access 

                                                      

28
 http://learnabouttelecom.blogspot.in/2012/06/gsm-core-network-base-station-subsystem.html  

29
 http://www.phonearena.com/htmls/terms.php?define=Base+Station  

http://learnabouttelecom.blogspot.in/2012/06/gsm-core-network-base-station-subsystem.html
http://www.phonearena.com/htmls/terms.php?define=Base+Station
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points. Therefore, sales data presented in the table below has not been considered for the estimation 

of the aggregated EU-27 stock of base stations. 

Table 19: Market data for base stations 

Prodcom 
name 

Prodcom 
codes Year Production Import Export 

Apparent 
Consumption 

Base 
Stations 

 
26.30.23.10 

2007 3,410,630 11,736,198 8,159,880 6,986,948 

2008 1,895,075 7,975,013 10,492,124 -622,036 

2009 4,487,895 9,597,168 8,128,745 5,956,318 

2010 2,731,475 5,604,054 5,277,059 3,058,470 

2011 1,713,593 5,982,213 4,402,906 3,292,900 

2012 1,957,649 5,537,465 2,721,692 4,773,422 

Legend: Cells highlighted in yellow indicate that at least one of the national figures in this EU aggregate is 

estimated. 

For Western Europe
30

 only, information on sales is available thanks to a market research report 

conducted by Analysys Mason, which is summarised in Table 20
31

. 

Table 20: Sales estimates for Western Europe (2012-2013) 

 2012 sales 2013 sales 

2G base stations (GSM) 22,000 13,000 

3G base stations (UMTS) 140,000 140,000 

4G base stations (LTE) 0 20,000 

Total 162,000 173,000 

Based on these figures, and as Central and Eastern Europe lags some way behind in the deployment 

of base station technologies, we may estimate EU-27 sales for the year 2013 as follows:  

Table 21: Sales estimates for EU-27 (2013, expert guess) 

 2013 sales 

2G base stations (GSM) 35,000 

3G base stations (UMTS) 200,000 

4G base stations (LTE) 25,000 

Total 260,000 

The sales above fill in the current stock. According to the French ANFR (Agence Nationale des 

Fréquences)
32

, there were almost 47,477 2G, 45,448 3G and 2,958 4G  base transceiver stations in 

service in France as of September 2013 – a total of about 95,000 BTS. The number of controllers, or 

                                                      

30
 Even if the scope of Western Europe is not explicitly mentioned, it seems to include: Portugal, Spain, France, UK, Ireland, 

Luxembourg, Belgium, Switzerland, The Netherlands, Italy, Greece, Denmark, Sweden, Finland, Norway, and Iceland. 

31
 Analysys Mason (2012), LTE infrastructure: worldwide demand drivers and base station forecast 2012–2017. 

32
 http://www.anfr.fr/fileadmin/mediatheque/documents/Observatoire/Synthese_des_resultats_et_graphiques.pdf  

http://www.anfr.fr/fileadmin/mediatheque/documents/Observatoire/Synthese_des_resultats_et_graphiques.pdf
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other components of a base station, could not been retrieved. However, as BTS are more numerous 

than the other components, we may take them as a proxy
33

.  

Starting from this information, we can make a rough estimation based on population. The global 

number of base stations may look globally reasonable, as higher network coverage in Germany or the 

UK than in France can make up for lower network coverage in Central and Eastern Europe. This way, 

we would come up to a total number of base stations of 745,970 in EU-27 in 2013.  

However, the split by technology has to be refined, to account for lower 3G and 4G penetration rates 

in Eastern and Central Europe than in France (Figure 7).   

 

Figure 7: Mobile subscriptions in Europe (split by technology)
34

 

Mobile subscriptions for 2030 are not forecast by Ericsson, but we will rely on the following (own) 

assumptions
35

: 

 For Western Europe, 0% / 25% / 75% for 2G / 3G / 4G; and 

 For Eastern and Central Europe, 5% / 35% / 60% for 2G / 3G / 4G. 

The stock of base stations in Europe has been calculated and is displayed in Table 22.  

 

 

                                                      

33
 Azain, there may be several transceivers for one controller, so that the global figure for base stations (in an extensive way) is 

the figure for transceivers (BTS).  

34
 Ericsson (2014), Ericsson Mobility Report 2014. 

35
 Estimates for 2030 are to be handled with care, due to the rapid technological change in the mobile phone industry. Indicative 

values have been calculated to show consistency with other product groups. 
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Table 22: EU-27 stock assumptions – Base stations 

 
Western Europe 

Eastern and 
Central Europe 

Total EU-27 Calculation method 

2013 

2G 124,328 149,194 273,522 
Global figure for EU-27 is 
extrapolated from France; 
split by technology is done 
according to Ericsson’s 
figures. 

3G 348,119 96,976 445,095 

4G 24,866 2,487 27,352 

Total 497,313 248,657 745,970 

2020 

2G 6,116 34,988 41,105 Global figure for each part of 
Europe is based on CAGR 
assumptions (see below); 
split by technology is done 
according to Ericsson’s 
figures. 

3G 299,700 227,425 527,125 

4G 305,816 87,471 393,287 

Total 611,632 349,885 961,517 

2030 

2G 0 23,511 23,511 
Global figure for each part of 
Europe is based on CAGR 
assumptions (see below); 
split by technology is done 
through own assumptions 
(see above). 

3G 168,906 164,576 333,481 

4G 506,717 282,130 788,847 

Total 675,623 470,216 1,145,839 

To forecast the Compounded Annual Growth Rate (CAGR) of the base stations’ stock in Europe, we 

made use of the following assumptions. 

Table 23: Assumptions for CAGR of base stations’ stock in 2013-2020 and 2020-2030 

 CAGR 2013-2020 CAGR 2020-2030 

Western Europe 3% 1% 

Eastern and Central Europe 5% 3% 

Such assumptions are backed by four main considerations; 

 Increased population coverage. In EU-27, all technologies will experience an increase in 

population coverage – especially from now on to 2020. According to Ericsson, 2G coverage will 

be higher than 95% in 2020; 3G coverage will be about 90% of Europe’s population in 2020; 

and 4G will cover approximately 80% of the population in 2020
34

; 

 Exponential growth in traffic. All indicators are going up: the number of mobile subscriptions 

is growing, the share of smartphones is booming and the data “consumption” per device is 

skyrocketing (mainly driven by video). All in all, it is expected a ten-times growth in mobile data 

traffic by 2020 (Figure 8);  

 Higher capacity of newer base stations. 4G base stations can handle much more traffic than 

3G base stations, which can handle more traffic than 2G base stations. Moreover, in a 

modernization process, 2G and 3G base stations will be replaced by more efficient models that 

are able to manage multi-standard technologies (GSM / UMTS / LTE); and 

 Underlying catch-up of Eastern and Central Europe.  
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Whereas the two first considerations would lead to very high annual growth rates (typically 10-15%), 

the third consideration plays this down, so that we come up to the estimated percentages displayed in 

Table 23. As “expert guesses”, the global assumptions for CAGR may be challenged, especially for 

the very long-term (2030); however, the increase in base stations’ stock makes absolutely no doubt, 

and a global increase of 54% from 2013 to 2030 does sound like a reasonable estimate
36

. 

 

Figure 8: Exponential growth in mobile data traffic
37

 

5.3.Resource consumption 

5.3.1. Energy consumption 

At individual product level – Introduction  

Ideally, we should be able to derive energy consumption of a base station from the different individual 

components it is made of (Figure 4). However, we have rather general information available. A global 

figure indicates that the energy consumption of a typical cellular network is mostly from base stations, 

which contribute to almost 58% of the overall energy consumption, as shown in Figure 9. 

 

Figure 9: Energy consumption of a typical wireless cellular network
38 

For precise values of energy consumption at individual product level, we need to make a split between 

2013 and 2020: 

                                                      

36
 From 745,970 to1,145,839 base stations.  

37
 Ericsson (2014), Ericsson Mobility Report 2014. 

38
 http://www.mobilevce.com/green-radio  

http://www.mobilevce.com/green-radio


 

44 Preparatory study to establish the Ecodesign Working Plan 2015-2017 – Task 3 Draft Final Report 

 For 2013 energy consumption, we will rely on various available sources (see below); 

 For 2020 energy consumption, we will use the target values set in the European Code of 

Conduct on Energy Consumption of Broadband Equipment
39

. The Code of Conduct (CoC) 

gathered the commitment from 19 service providers and manufacturers across the EU-27, the 

market share of which is unfortunately not known. It sets out energy consumption targets for 

broadband equipment, including radio base stations, with a last tier of application in 2016. The 

question of whether the targets will be met before 2016, or after, is pointless since savings 

anyway are calculated from 2020 onwards. To this extent, our baseline scenario takes the CoC 

fully into account and does not miss any savings stemming from the CoC. 

The values for energy consumption in 2020 are kept for 2030 in a “business as usual” scenario. 

At individual product level – Energy consumption in 2013  

Low efficiency in the radio frequency (RF) and baseband processing stages is the main reason for the 

base station's relatively high power consumption. RF refers to the use of wireless communication as 

opposed to electric wires, while the baseband processor is responsible for managing the functions 

requiring an antenna. A typical GSM base station site consumption (excluding cooling system) is 

about 1,130 W to 3,000 W, operating on low capacity sites/rural areas and on medium to high capacity 

sites/urban areas, respectively. The UMTS base station which is more energy efficient (in terms of 

energy consumption per octet transferred) than a GSM base station, has an energy consumption 

which is typically about 1,450 W
40

.  

With a continuing long-term trend of technology improvement, new technologies such as LTE use the 

radio spectrum more efficiently by increasing the capacity per MHz, which leads to reduced energy 

consumption, but only in terms of the volume of data transfer
41

. The 4G base stations use only slightly 

more energy in absolute terms than the previous ones, however, the technology is more energy 

efficient in relative terms. For example, it is estimated that 4G LTE base stations consume 

approximately 10% more than 3G base stations
41

. However, their transfer capacity clearly exceeds 

that of old base stations. Thus, while UMTS networks have a downlink capacity per square kilometre 

of 2Mbit/s, LTE achieves 60 Mbit/s under the same circumstances. In the case of UMTS, no value is 

given for the high capacity deployment since overall capacity of network increased through 

technological improvements such as HSDPA. As for LTE its capacity increases by 150% to 150Mbit/s 

for high capacity deployment
42

. 

The energy consumption of base stations (by technology) is presented below in Table 24. The 

average power consumption of GSM base stations was taken as the average of the base stations 

installed in high capacity urban areas and small capacity rural areas, i.e. 2,065 W. The average power 

consumption of a LTE base station was assumed to be 10% more than the one of an UMTS base 

station, as discussed in the previous section. The average annual energy consumption was estimated 

taking into account the continuous operation of base stations, i.e. 8,760 hours of use per year. 

                                                      

39
 JRC (2013), Code of Conduct on Energy Consumption of Broadband Equipment – Version 5.0. Available at:  

http://iet.jrc.ec.europa.eu/energyefficiency/sites/energyefficiency/files/files/documents/ICT_CoC/cocv5-broadband_final.pdf 

40
 http://stakeholders.ofcom.org.uk/binaries/research/technology-research/environ.pdf 

41
 http://vuosikertomus.elisa.fi/responsibility/sustainable-value-for-society/energy-efficiency-in-data-centres-and-radio-

network.html 

42
 Sauter, M. (2013), 3G, 4G and Beyond: Bringing Networks, Devices and the Web Together. 2nd ed. John Wiley & Sons. 

http://stakeholders.ofcom.org.uk/binaries/research/technology-research/environ.pdf
http://vuosikertomus.elisa.fi/responsibility/sustainable-value-for-society/energy-efficiency-in-data-centres-and-radio-network.html
http://vuosikertomus.elisa.fi/responsibility/sustainable-value-for-society/energy-efficiency-in-data-centres-and-radio-network.html
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Table 24: Energy consumption of base stations (in 2013) 

Technology Average power (W) 
Average final energy 

consumption (MWh/year) 

2G/GSM 2,065 18.1  

3G/UMTS 1,450 12.7  

4G/LTE 1,595 14.0  

At individual product level – Energy consumption in 2020  

The calculation of energy consumption in 2020 is based on the European Code of Conduct on Energy 

Consumption of Broadband Equipment, which indicates maximum power consumption targets that 

radio base stations should meet. In the framework of this study, we assumed that the target power 

values to use were those of Tier 2015-2016 (1st January 2015 to 31st December 2016). Another 

assumption we had to do is the split in use time between different load states in data traffic, what is 

made transparent in Table 25 below. 

Table 25: Energy consumption of base stations (in 2020) 

Technology Load state 
Average 

power (W) 
Use time 

Average final energy 

consumption (MWh/year) 

2G/GSM 

Busy-hour-load state 760 20% 1.3 

Medium-load state 650 30% 1.7 

Low-load state 540 50% 2.4 

Total - - 5.4 

3G/UMTS 

Busy-hour-load state 760 20% 1.3 

Medium-load state 650 30% 1.7 

Low-load state 540 50% 2.4 

Total - - 5.4 

4G/LTE 

Busy-hour-load state 840 20% 1.5 

Medium-load state 700 30% 1.8 

Low-load state 600 50% 2.6 

Total - - 5.9 

As we can see in comparing Table 24 and Table 25, the European CoC allows to reach significant 

savings in the energy consumption of base stations as soon as 2020. 

Energy consumption of base stations in 2030 is assumed to stay the same at individual product level 

(“business-as-usual” scenario), so that any change in energy consumption at aggregate level is only 

driven by a change in stock.  
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At aggregate level 

The aggregated EU-27 energy consumption of base stations is based on the estimated stock as was 

presented above, and is shown in Table 26.  

Table 26: Aggregated EU-27 energy consumption of base stations (TWh for final energy and PJ 

for primary energy) 

Base station 

technology 
Energy indicator 2013 2020 2030 

2G/GSM 
EU-27 Energy consumption in 

use phase (per year) 
4.9 TWh / 44.5 PJ 0.2 TWh / 2.0 PJ 0.1 TWh / 1.1 PJ 

3G/UMTS 
EU-27 Energy consumption in 

use phase (per year) 
5.7 TWh / 50.9 PJ 2.8 TWh / 25.6 PJ 1.8 TWh / 16.2 PJ 

4G/LTE 
EU-27 Energy consumption in 

use phase (per year) 
0.4 TWh / 3.4 PJ 2.3 TWh / 21.0 PJ 4.7 TWh / 42.2 PJ 

Total 
EU-27 Energy consumption 

in use phase (per year) 
11.0 TWh / 98.9 PJ 5.4 TWh / 48.7 PJ 6.6 TWh / 59.5 PJ 

5.3.2. Other resource consumption 

The production phase of the GSM network accounts for 44% of the total environmental impact, and is 

dominated by the energy intensive manufacturing of printed wiring board (PWB for mobile phones and 

BTS racks)
43

.  

Figure 10 presents different steps involved in the life cycle phases of a typical mobile network. 

 

Figure 10: Different steps involved in the life cycle phases of a typical mobile network
43 

                                                      

43
 Scharnhorst W., L.M. Hilty and O. Jolliet (2006), Life cycle assessment of second generation (2G) and third generation (3G) 

mobile phone networks. Published in Environment International, doi:10.1016/j.envint.2006.03.001. 
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The economic lifetime of a base station, as the time period during which the product is really used, is 

not more than ten years – perhaps 6-8 years. However, the technical lifetime of a base station, as the 

time period during which the product could be used in theory, is said to be 20 years44. This raises the 

issue of the end-of-life. As base stations are relatively expensive, and as they are business-to-

business appliances, we could expect them to be shipped for repair and reuse, rather than thrown 

away as WEEE. Yet such an assertion, which is endorsed by the industry, would need to be supported 

by further academic evidence.  

5.4.Improvement potential 

5.4.1. Improvement potential – Energy consumption 

In the general network architecture, there are various opportunities to improve energy efficiency. Table 

27 below replaces base stations into a broader range of options to cut energy consumption amongst 

existing and oncoming networks
45

.  

Table 27: Technological options to reduce energy consumption at various stages of a network 

Field for improvement potential Available technological options 

Base station efficiency  
New semiconductor technologies 

New power amplifier architecture 

Site optimisation Battery / Generator / Solar / Fuel cell 

Network architecture evolution 
Concurrent operation of GSM, HSPA and LTE technologies

46
 

Densification  (addition of smaller cells) 

Network management and 

control 

“Dormancy” concept: disable parts of the network based on 

time of day or load conditions 

Network modernisation Phasing out legacy technologies 

This table highlights the need to think global about the network, since many different elements need to 

work and interact with each other. 

Yet the Base Transceiver Station (BTS), which is responsible for radio frequency, consumes more 

than 80% of the whole base station equipment, and power amplification accounts for approximately 

50% of radio frequency energy consumption. Energy consuming components of the RF transceiver 

are the transmit block, responsible for modulation and up-conversion, the receive block for 

demodulation and down-conversion, the local oscillator block generating the required carrier frequency 

and the power amplifier block amplifying the signal. Furthermore, the power consumption of the RF 

                                                      

44
 According to stakeholder feedback from Digital Europe, “radio base stations are designed for a technical life time of 20 years 

(24 hours operation)”. 

45
 Nokia Solutions and Networks (2014), Energy Efficiency: Green Telecom. Flattening total energy while catering to 1000x 

more data, Indo-European dialogue on ICT standards and emerging technologies, 13-14 March 2014. 

46
 “Multi-standard hardware has already replaced single standard equipment in many networks, and the energy saved by this 

modernization is typically greater than the energy used by all the new LTE equipment.” [Ericsson Review (2014), Radio 

network energy performance: shifting focus from power to precision]. 
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can vary significantly depending on application and transmission range
47

. Therefore, improving the 

power amplification efficiency is one of the keys to increase the energy efficiency of base station 

equipment
48

.  

Another general trend, which is valid for all generations of base stations, is that energy consumption is 

dependent on traffic. Basically, the more traffic, the more energy consumption – full load is about two 

times more energy-consuming than no load. But “networks that are energy-efficient at heavy load are 

less efficient at low load (for instance in terms of energy consumption per bit)”
49

. Furthermore, even 

with no load at all, energy consumption occurs as base stations need transmit mandatory signalling.  

Consequently, there is room for improvement in energy consumption, especially at low or no load 

traffic.   

Regarding older base stations, obvious improvement potential lies in the phasing out of legacy 

technology, i.e. 2G and 3G. The stock forecast above (Table 22) does already account for such a shift 

from older to newer equipment. Also modern devices are able to handle two or three standards at 

once, what could even accelerate the removal of older base stations. One last option is to keep older 

base stations on site but to improve their energy consumption by “activating Radio Access Network-

specific energy-reducing software features, giving operators the potential to reduce energy 

consumption in existing radio equipment by 5-25%”
49

. 

LTE base stations rely today on a new technology, which is therefore not yet optimized. The European 

Commission funded a research project under the FP7 programme targeting 50% reduction in energy 

use of LTE base stations
50

. As highlighted in the final report of Project EARTH, network solutions 

contribute the most to the overall efficiency potential, so that EARTH Integrated Solutions are able to 

achieve the target of 50% energy saving at system level, also including improvement for the cooling 

system
51

.  

Greater savings may also be achieved, thanks to network improvement (beyond the scope of base 

stations). Simulations carried out on the LTE network model of the EARTH project show that a solution 

combining different optimisation techniques provides a total energy consumption reduction potential of 

76% when compared with the same LTE network without these features. 

                                                      

47
 Wang, A. Y. and Sodini, C. G. (2006), On the Energy Efficiency of Wireless Transceivers. Published in Communications, 

2006. ICC ’06. IEEE International Conference on (Volume: 8). Doi: 10.1109/ICC.2006.255661. 

48
 Huawei Whitepaper for Saving Energy and Reducing Emissions (2012), Save Energy and Reduce Emissions to Achieve 

Sustainable Development and Improve Corporate Competitiveness. 

49
 Ericsson Review (2014), Radio network energy performance: shifting focus from power to precision. 

50
  https://www.ict-earth.eu/  

51
  https://bscw.ict-earth.eu/pub/bscw.cgi/d70472/EARTH_WP3_D3.3.pdf  

http://dx.doi.org/10.1109/ICC.2006.255661
https://www.ict-earth.eu/
https://bscw.ict-earth.eu/pub/bscw.cgi/d70472/EARTH_WP3_D3.3.pdf
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Figure 11: Potential reduction of energy consumption of LTE network according to the EARTH 

project
52

 

All in all, it turns out that savings in the energy consumption of 4G base stations are probably the most 

significant, all the more as previous generations will be gradually dismantled (what is reflected in our 

stock forecast). The European Code of Conduct on Energy Consumption of Broadband Equipment 

provides indicative thresholds for energy consumption of radio base stations, including 4G. The 

question of residual savings is somehow trickier to tackle.  

A fair opinion would probably consider that residual savings in 2G and 3G base stations are almost 

nothing, whereas savings in 4G base stations remain a bit higher, especially in 2030. Therefore, we 

will rely on the following savings estimates (Table 28). 

Table 28: Savings estimates for base stations in 2020 and 2030 

Technology 2020 2030 

2G 3% 5% 

3G 5% 10% 

4G 10% 25% 

At aggregate level, the savings of the “base stations” product group are summarised in Table 29. 

Savings for 2030 are based on long-term estimates for energy consumption, what makes the figures 

below somehow challengeable.  

 

 

                                                      

52
 DTX is standing for “discontinuous transmission”. 
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Table 29: Improvement potential at EU-27 aggregate level – Base stations (TWh for final energy 

and PJ for primary energy) 

Base station 

technology 
EU-27 improvement potential 2020 2030 

2G/GSM 
with respect to consumption in 

use phase (per year) 
0.01 TWh / 0.1 PJ 0.01 TWh / 0.1 PJ 

3G/UMTS 
with respect to consumption in 

use phase (per year) 
0.14 TWh / 1.3 PJ 0.18 TWh / 1.6 PJ 

4G/LTE 
with respect to consumption in 

use phase (per year) 
0.23 TWh / 2.1 PJ 1.17 TWh / 10.5 PJ 

Total 
with respect to consumption 

in use phase (per year) 
0.38 TWh / 3.4 PJ 1.36 TWh / 12.2 PJ 

5.4.2. Improvement potential – Resource consumption 

Improvement potential in resource consumption is difficult to assess. The most promising field of 

improvement is probably the recyclability of products, as it is today not well known: 

 To which extent the products could be reused – or at least some components of the products? 

We are not aware of any significant attempts made to extend the economic lifetime of base 

stations so far; and 

 How much of the products can be recycled? Electronic components, for instance, may need to 

be marked in order to make their recycling easier. 

Information on these topics is currently missing.  

5.4.3. Cost calculation 

It is being said that energy represents a 15%-share of operational expenses (OPEX) among mobile 

operator networks in developed countries
53

. As these operators are buying base stations actually, it is 

claimed by the industry that custumers are already much sensitive to power consumption. To this 

extent, they say, Ecodesign requirements would be redundant with a major economic concern they 

already have.  

5.5.Summary 

Table 30 presents a summary of the product group “Base stations”.  

Savings per technology, beyond the savings already achieved by the European Code of Conduct, are 

not easy to estimate. Above all, we rely on the assumption that the CoC would be the rule in 2020, 

what might not be the case at all since the CoC is opted in by network operators on a voluntary basis. 

Also energy consumption in 2030 should be handled with care, as long-term estimates are always 

difficult to do in case of rapidly evolving technologies
54

.  

                                                      

53
 Nokia Solutions and Networks (2014), Energy Efficiency: Green Telecom. Flattening total energy while catering to 1000x 

more data, Indo-European dialogue on ICT standards and emerging technologies, 13-14 March 2014 

54
 They have been made mostly to ensure consistency with other product groups.  
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Considering on one side the rapid changes of mobile communication technologies, and on the other 

side the complexity of base stations (requiring tailor made engineering design and huge investment 

costs), the relevance of the Ecodesign Directive as the appropriate policy tool is questionable. 

Table 30: Summary – Base stations (TWh for final energy and PJ for primary energy) 

 Year 2G/GSM 3G/UMTS 4G/LTE Total 

Market data  

Sales (1,000) 2013 35 200 25 260 

Stock (1,000)                                 

2013 

2020 

2030 

273.5 

41.1 

23.5 

445.1 

527.1 

333.5 

27.4 

393.3 

788.8 

746 

961.5 

1,145.8 

EU-27 Energy consumption  

In use phase 

(per year)                    

2013 

2020 

2030 

4.9 TWh / 44.5 PJ 

0.2 TWh / 2.0 PJ 

0.1 TWh / 1.1 PJ 

5.7 TWh / 50.9 PJ 

2.8 TWh / 25.6 PJ 

1.8 TWh / 16.2 PJ 

0.4 TWh / 3.4 PJ 

2.3 TWh / 21.0 PJ 

4.7 TWh / 42.0 PJ 

11.0 TWh / 98.9 PJ 

5.4 TWh / 48.7 PJ 

6.6 TWh / 59.5 PJ 

EU-27 Energy savings  

In use phase 

(per year)                    

2020 

2030 

0.01 TWh / 0.1 PJ 

0.01 TWh / 0.1 PJ 

0.14 TWh / 1.3 PJ 

0.18 TWh / 1.6 PJ 

0.23 TWh / 2.1 PJ 

1.17 TWh / 10.5 PJ 

0.38 TWh / 3.4 PJ 

1.36 TWh / 12.2 PJ 

Confidence in the energy savings estimates 

  + + +  
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6.Building automation control 

systems in non-residential buildings 

Note on building automation control systems in residential buildings: since the Ecodesign Working 

Plan 2012-2014 studied a product group called “Heating controls” focused on residential buildings it 

was decided to limit the scope of this study to non-residential buildings. If following the Ecodesign 

Working Plan 2012-2014, a Preparatory Study is performed on “Heating controls in residential 

buildings”, it should use the new data coming from the recent report made by Eu.bac in 2014, called 

“Evidence review assessing the potential energy savings from the increased application of heating 

controls in residential properties across the European Union”
55

. 

6.1.Product group description 

Controls (or control products) refer to electronic appliances that manage the operation of most 

building services such as heat generation, hot water systems, ventilation, cooling and air conditioning, 

lighting, glare protection (e.g. blinds), electrical systems, communication systems, lifts, etc. There is a 

great variety of control products according (among other things) to the building service they control, 

and the technology used to perform the control. However, all control products function in a similar way: 

 They receive an information (input) coming either from another control product or from the 

environment using for example time switches, occupancy sensors, or various environmental 

sensors which can detect: 

 Scheduling and calendar functions; 

 Light levels: adjusting lighting and shading;  

 Temperature: thermostats adjusting heating/cooling/ventilation systems;  

 Humidity: adjusting ventilation and air-conditioning systems; and  

 Indoor air quality: adjusting ventilation systems. 

 They have microprocessors which will react to this input, and send back information (output) to 

initiate an action. The capacity of the microprocessor depends on the function of the control 

product, and the amount of inputs it receive. If the control product works independently (as a 

stand-alone), then the microprocessor reacts based on its own gathered information only. But 

control products can also be integrated into a Building Automation Control System (BACS) 

that brings together and coordinate a range of building maintenance functions including energy 

efficiency functions. In such cases, the microprocessors available to coordinate several building 

services have significant capabilities; 

 They need connections to transfer inputs and outputs ; and 

They need power supplies for microprocessors and if needed sensors and actors (devices to drive for 

instance motors and valves). 

                                                      

55
 Available at: http://www.eubac.org/uploads/media/2014_Study.pdf.  

http://www.eubac.org/uploads/media/2014_Study.pdf
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Within a BACS, we can find three kinds of control products (see figure 1) to control energy supply (see 

Figure 12 with an example for heating plant): 

 Emission control products: they collect the information (for instance the presence of a consumer 

in the room) that will initiate the process. They send information to distribution control products 

and to generator control products; 

 Distribution control products: they adapt the distribution (of hot water for heating the room for 

example) according to the information provided by the emission control product; and 

 Generator control products: they make sure that the energy is produced to answer the need (for 

example boil water accordingly to the demand). 

 

Figure 12: Energy demand and supply model – Example for Heating plant (Standard EN 

15 232
56

) 

A BACS interconnects individual control products or sub-systems to provide around 20 main functions 

(all according to EN ISO 16484
57

 series and EN 15232) among which: 

 Demand & human presence oriented control for all services (heating, cooling, hot water, 

ventilation, lighting); 

 Prevent heating and cooling in the same zone at the same time (interlock function); and 

 Schedule any equipment at times services are needed, with the desired operation mode. 

6.2.Market data 

Nearly all non-residential buildings in Europe have at least one control product installed. The baseline 

will usually be at least to have thermostats, time switches and, in many countries, outside temperature 

compensated supply water temperature - and optimum start/stop control
58

. 

                                                      

56
 Standard EN 15232 “Energy performance of buildings — Impact of Building Automation, Controls and Building Management”. 

57
 Standard EN SIO 16484 “Building automation and control systems”. 

58
 The Optimum Start / Stop function learns the response of the system in order to calculate a start time for the heating system 

so that the building is warmed up when the occupied period begins 
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Market data on control products sales and BACS penetration are scarce. The information on the 

BACS market comes from a study made in 2013 by Waide Strategic Efficiency for the European 

Copper Institute called “The scope for energy and CO2 savings in the EU through the use of building 

automation technology”
59

. The values used in this study are based on expert consensus combined 

with an analysis of BACS sales by market and building type. According to this study, about 26% of 

total public and commercial building floor area in Europe has BACS operational capacity installed. 

This study estimates that the penetration rate of BACS in a business as usual scenario should 

increase by 1% per year. This reference scenario is aligned with the European building component of 

the International Energy Agency’s World Energy Outlook 2012 Current Policies Scenario (IEA 2012b) 

in order to ensure consistency and comparability of energy-supply assumptions and prices.  

In addition, this study defines two more scenarios, a Recommended Action Scenario, and an Optimal 

Scenario: 

 The Reference Scenario assumes a continuation of current trends regarding the adoption and 

installation of BACS in the service sector, with equal energy savings as compared to the current 

BACS installed; 

 The Recommended Action Scenario assumes higher penetration rates and BACS are installed 

and operated in a proper way, providing higher energy savings; and 

 The Optimal Scenario assumes that there is an optimal level of installation and operation of 

BACS (i.e. optimal energy savings) and maximum penetration rate for new buildings and 

renovated buildings. 

Figure 13 provides the assumed penetration evolution (until 2035) of BACS for the three scenarios. 

 

Figure 13: Assumed penetration evolution of BACS in non-residential buildings (source: 

European Copper Institute, 2013)  

Table 31 presents the penetration rates of the three scenarios for 2013, 2020 and 2030, extracted 

from Figure 13. 

                                                      

59
 Available at: http://www.leonardo-energy.org/sites/leonardo-energy/files/documents-and-

links/Scope%20for%20energy%20and%20CO2%20savings%20in%20EU%20through%20BA_2013-09.pdf .  
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Table 31: The estimated EU-27 penetration rate of BACS in non-residential buildings 

Scenario  2013 2020 2030 

Reference Scenario 26% 33% 43% 

Recommended Action Scenario 26% 46% 86% 

Optimal Scenario 26% 65% 100% 

6.3.Resource consumption 

6.3.1. Energy consumption 

Non-residential building energy consumption 

BACS can save energy related to one or several building services. A EN standard (EN 15232:2012) 

describes the relative influence in percentages of the total consumption. In order to estimate the 

absolute potential energy savings, it is necessary to know the average European consumption for 

each building service. 

Data on non-residential building energy consumption (Table 32) come from the 2013 European 

Copper Institute study. 

Table 32: Annual average EU energy consumption in non-residential building by services, in 

2013 

 

Annual average energy 

consumption in Europe 

Building services TWh % 

Space heating 1,121 52% 

Water heating 302 14% 

Cooling/ventilation 142 7% 

Lighting 215 10% 

Catering 93 4% 

Other electric  264 12% 

Total 2,138 100% 

More than half of the energy consumption in non-residential buildings in Europe comes from space 

heating (Table 32). Heating, ventilation and air conditioning (HVAC) represent 73% of total energy 

consumption, and lighting an additional 10%.  

BACS energy consumption 

According to the European building automation controls association (Eu.bac), it is extremely difficult to 

estimate an average energy consumption for BACS in Europe. As an expert guess, Eu.bac estimates 

that BACS represent around 1% to 2% of the total energy consumption of a non-residential building. 
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6.3.2. Other resource consumption 

BACS can also monitor and manage water consumption. 

6.4.Improvement potential 

6.4.1. Improvement potential – Energy consumption 

List of potential energy savings using BACS 

There are two kinds of energy savings when using BACS: 

 Stand-alone energy savings: due to the use of an independent control product; and 

 Energy savings due to coordination of several control products within BACS: this is for example 

preventing heating and cooling in the same zone at the same time (interlock function). 

To be effective BACS require proper technicians to design, install the appliances and need to be 

audited and maintained frequently. Otherwise energy savings will decrease over time (see Figure 14). 

 

Figure 14: Illustration of energy savings with BACS (From Eu.bac) 

Energy savings regarding control products energy consumption has not been studied because their 

energy consumption is small compared to their potential for energy savings and because no data is 

available. However, according to Eu.bac, there are significant differences in sensors accuracy used in 

control products sold in Europe. Energy savings from BACS are related to their capability to precisely 

collect information from the environment. Therefore, increasing sensors accuracy used in control 

products would lead to energy savings. However, no data were available to estimate the related 

potential energy savings.  

Estimation of energy savings using BACS in non-residential buildings 

Figures used in this paragraph come from the 2013 European Copper Institute study. In this study, 

energy savings related to the three scenarios described above were estimated from 2013 to 2035.  

Energy savings for the Reference Scenario are based on expected energy savings for the current 

situation: 
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 10% energy savings on HVAC and lighting for buildings using BACS systems. The 10% savings 

reflect the aggregate benefit expected from current BACS with the spectrum of installation, 

commissioning and operation behaviour currently seen across the EU building stock. 

 Annual increase of 1% for BACS penetration. 

Under the Optimal Scenario, penetration of BACS is faster (see Figure 13) and energy savings reach 

37% for HVAC and 25% for lighting. According to the European Copper Institute study, if BACS were 

properly designed, installed, commissioned and operated, making using of all economically viable 

control-related energy-savings opportunities, the average savings per commercial/public building 

would be in the order of 37%. 

Under the Recommended Scenario, penetration of BACS and energy savings are in-between the 

Reference and the Optimal scenarios. 

Assumptions on energy savings by building service for the three scenarios are presented in Table 33. 

Table 33: Data used for calculating energy savings for the three scenarios 

 Energy savings 

Building services Ref. Sc. Reco. Sc Opt. Sc 

Space heating 10% 27% 37% 

Water heating 10% 27% 37% 

Cooling/Ventilation 10% 27% 37% 

Lighting 10% 20% 25% 

As explained in the European Copper Institute study, the Reference Scenario already includes a 

default increase in deployment of BACS. Therefore, the two other scenarios show the additional 

savings potential that remains to be realised above and beyond what is expected with current trends 

and practice. In the case of the Recommended Action Scenario they indicate what could be achieved 

from a robust set of policy measures that are carefully implemented. 

Table 34: Annual additional energy savings compared to the Reference Scenario (TWh for final 

energy and PJ for primary energy) 

 Annual additional energy savings 

Year Recommended Sc. Optimal Sc. 

2020 151 TWh / 1,361 PJ 268 TWh / 2,408 PJ 

2030 401 TWh / 3,611 PJ 258 TWh / 5,024 PJ 

These potential savings are significant. Indeed, the cumulative savings from 2013 to 2035 represent 

respectively 10.0% and 14.8% of the cumulative non-residential building energy consumption for the 

same period, for the Recommended and the Optimal scenarios. Unfortunately, in the study from the 

European Copper Institute no cumulative savings estimation was available for 2020 and 2030. 

Note: considering the lack of information on the details of the calculations made in the 

European Copper Institute study, these figures must be taken with care. However, considering 

that the HVAC energy consumption for EU non-residential buildings for year 2013 is more than 1,500 

TWh, there is a significant potential for energy savings for these building services and from using 

BACS.  
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6.4.2. Improvement potential – Other resource consumption 

No data could be found on water savings thanks to BACS. 

6.4.3. Cost calculation 

According to the literature review conducted in the European Copper Institute study, the average cost 

to procure, install and commission BACS, is 28.7 €/m² for non-residential buildings. Cumulative total 

additional investments from 2013 to 2035 are estimated to be 44.0 billion € under the Optimal 

Scenario, and 40.8 billion € under the Recommended Action Scenario. However, maximum annual 

additional investments for the Optimal and Recommended scenarios are respect. 4.5 billion €, and up 

to 2.5 billion €. 

Also, the cumulative economic savings on energy bills have been estimated to be between 15 and 18 

times higher than the cumulative additional costs. Using these figures, the average payback period of 

using BACS were estimated to be less than two years. 

Once again, without further information on the methodology used in the European Copper 

Institute study for these calculations, these figures must be taken with care, especially because 

high differences across buildings types were found in the study. 

6.5.Summary 

Table 35 presents a summary of the product group “Building Automation Control System”. 

As explained above, most of the figures provided in this analysis come from one study. This study is 

deemed reliable, because it was performed for the European Copper Institute and used data from 

reliable sources such as the Standard EN 15232 “Energy performance of buildings — Impact of 

Building Automation, Controls and Technical Building Management”. However, the lack of information 

on the details of the calculation made in this study is a limit to the figures provided in this document. 

Nevertheless, savings achievable with the BACS, considered as an indirect energy-related product, 

are quite significant. Even if some improvement could be achieved at controls/sensors level (e.g. to 

ensure a minimum accuracy to allow an effective operation of BACS), the main questions are how to 

achieve the potential savings, if the Ecodesign Directive is an appropriate policy instrument, and how it 

will interact with the EPBD and Energy Efficiency Directive. 

Table 35: Summary – Building Automation Control System (TWh for final energy and PJ for 

primary energy) 

 Year Recommended sc. Optimal sc. 

Market data 

Penetration 

2013 

2020 

2030 

26% 

46% 

86% 

26% 

65% 

100% 

EU-27 Energy consumption 

In use phase (per year) 
2013 

2020 
n.a

60
 n.a

60
 

                                                      

60
 Reminder: this product group generates indirect energy savings. In addition, its own energy consumption is negligible 

compared to the indirect energy savings estimated, and thus was neglected.  
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 Year Recommended sc. Optimal sc. 

2030 

EU-27 Energy savings 

In use phase (per year) 
2020 

2030 

151 TWh / 1,361 PJ 

401 TWh / 3,611 PJ 

268 TWh / 2,408 PJ 

258 TWh / 5,024 PJ 

Confidence in the energy savings estimates (from + to +++) 

  ++ ++ 
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7.Domestic kitchen appliances 

7.1.Product group description 

As the title of this product group is really broad, the scoping is a major point. Six product categories 

have been considered in scope finally, while some others have been excluded from the study.  

In scope 

Examples of domestic kitchen appliances in scope are presented in Figure 15. 

Toaster 

 

Deep fryer 

 

Bread maker 

 

Rice cooker 

 

Figure 15: Products in the scope of the product group “Domestic kitchen appliances” 

Some appliances which are used to prepare food could be a little bit trickier to shape as one single 

product category. Blenders, food processors and mixers all rely on a much similar technology (i.e. 
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rotary motor is always the basis) and show only minor differences between them. As market data is 

also not split in that many (marketing) categories, we made a choice to merge all devices below in one 

single “Food blender / mixer / processor” category.  

Hand blender 

 

Pot blender 

 

(Centrifugal) juicer 

 

Mixer 

 

Figure 16: Products included in the “Food blender / mixer / processor” category 

All in all, the six product categories in scope are:  

 Toasters; 

 Deep fryers; 

 Bread makers; 

 Rice cookers; and 

 Food blenders / mixers / processors.  
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Out of scope 

Some product categories have to be excluded from the scope, either because their market share is 

not significant, or because they are already covered by another study.  

The following domestic kitchen appliances are disregarded as niche markets: 

 Meat slicers (rather commercial);  

 Meat grinders (rather commercial);  

 Electric waffle irons (too specific); 

 Popcorn machines (too specific); and 

 Egg cooker (too specific). 

Many “domestic kitchen appliances” have been studied elsewhere. For this reason, they can be 

excluded from this product group analysis: 

 Electric kettles / water cookers: covered by another product group in the present study; 

 Ovens: covered by Ecodesign Regulation 66/2014 (except microwave ovens which do not 

present a significant improvement potential according to ENER Lot 22 Preparatory Study, and 

portable ovens (see section 1.1.3 of Draft Task 3 report of the present study);  

 Grills: partially studied in ENER Lot 23 Preparatory Study but presenting low improvement 

potential and broad scope; 

 Hobs: covered by Ecodesign Regulation 66/2014; 

 Coffee machines: covered by Ecodesign Regulation 801/2013; and 

 Fridges: covered by Ecodesign Regulation 643/2009.  

7.2.Market and stock data 

Partial data is available from Prodcom, with three relevant codes: 

 27.51.21.70: “Domestic food grinders, mixers and fruit or vegetable juice extractors, with a self-

contained electric motor”; this category includes food blenders / mixers / processors (amongst 

others); 

 27.51.24.50: “Domestic electric toasters (including toaster ovens for toasting bread, potatoes or 

other small items)”; and 

 27.51.24.90: “Electro-thermic appliances, for domestic use (excluding hairdressing appliances 

and hand dryers, space-heating and soil-heating apparatus, water heaters, immersion heaters, 

smoothing irons, microwave ovens, ovens, cookers, cooking plates, boiling rings, grillers, 

roasters, coffee makers, tea makers and toasters)”; this category includes deep fryers (amongst 

others). 

Data are presented in Table 36 for EU-27.  
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Table 36: Market data for pieces of domestic kitchen appliances 

Prodcom 
name 

Prodcom 
codes 

Year Production Import  Export 
Apparent 

Consumption 

Domestic 
food 

grinders, 
mixers and 

[…] 

27.51.21.70 

2006 21,634,716 36,803,002 10,371,030 48,066,688 

2007 31,878,742 41,107,937 10,801,078 62,185,601 

2008 32,042,277 43,511,611 9,480,873 66,073,015 

2009 20,247,977 38,317,538 7,537,136 51,028,379 

2010 22,046,133 48,189,470 9,305,865 60,929,738 

2011 25,747,308 46,805,502 10,172,088 62,380,722 

2012 23,932,689 45,733,537 10,142,535 59,523,691 

Domestic 
electric 
toasters 

[…] 

27.51.24.50 

2006 1,147,553 20,992,798 584,275 21,556,076 

2007 534,543 22,176,275 506,210 22,204,608 

2008 394,593 21,406,612 495,314 21,305,891 

2009 306,345 20,397,823 461,175 20,242,993 

2010 248,100 22,266,736 542,517 21,972,319 

2011 202,249 20,663,090 571,327 20,294,012 

2012 130,852 18,304,824 503,362 17,932,314 

Electro-
thermic 

appliances, 
for 

domestic 
use […] 

27.51.24.90 

2006 20,867,766 76,372,762 15,364,750 81,875,778 

2007 12,276,016 113,395,655 14,844,409 110,827,262 

2008 9,943,797 84,514,843 11,410,336 83,048,304 

2009 8,274,940 71,555,216 9,699,330 70,130,826 

2010 8,421,586 84,404,405 9,716,526 83,109,465 

2011 9,207,194 86,581,515 8,994,434 86,794,275 

2012 10,382,764 76,534,209 6,301,717 80,615,256 

Legend: Cells highlighted in yellow indicate that at least one of the national figures in this EU aggregate is 

estimated. 

The French federation of domestic appliances (GIFAM) has following market data available. The 

ownership rate has been calculated on a basis of 25.7 million households in France
61

. 

Table 37: Market data for France (source: GIFAM) 

Product category Sales (2012) Stock (2010) 
Ownership rate 

(2010) 

Food processors 986,000 14,100,000 55% 

Deep fryers 1,204,000 9,900,000 39% 

Bread makers 124,000 6,500,000 25% 

Toasters 1,800,000 19,600,000 76% 

Only incomplete sales data is finally available, with nothing for rice cookers. We can note significant 

sales for toasters, deep fryers and food blenders / mixers / processors, which are reflected in stock 

data below.  

As sales of toasters on the French market account for 10% of European sales, we may estimates 

sales of food processors, deep fryers and bread makers thanks to the GIFAM. For rice cookers, as not 

                                                      

61
 http://www.insee.fr/fr/themes/document.asp?ref_id=ip1106&reg_id=0  

http://www.insee.fr/fr/themes/document.asp?ref_id=ip1106&reg_id=0
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any sales data is available, we took an estimate based on stock data and an average lifetime of 8 

years. 

Table 38: Sales estimates in units in 2012 – Domestic kitchen appliances 

Food blenders / 
mixers / processors 

Deep fryers Bread makers Rice cookers 

9.8 Mio. 12 Mio. 1.2 Mio. 5.5 Mio. 

Yet different cooking habits can be observed in Europe, which makes it somehow difficult to estimate 

current and future stock. For toasters, we have the ownership rates in Germany (at 90%
62

) and in 

France (at 76%). We may take 82.5% on average, leading to a stock estimate of 180 million toasters 

in 2012 in EU-27
63

. 

For food blenders / mixers / processors, deep fryers and bread makers, we can also start from the 

French ownership rates and round it to the superior. We even have to exaggerate it for the food 

blender / mixer / processor category, since it covers more than only food processors. Yet for rice 

cookers, unfortunately no data was gathered. Therefore, we assume a 10% ownership rate
64

.  

Stock figures are presented in Figure 17, which assumes a nearly flat market for all domestic kitchen 

appliances. Indeed for forecasts, without any information, we assumed an annual growth rate of 0.3%, 

consistent with the EU population growth by 2030.  

 

Figure 17: Estimates for current and future stock – Domestic kitchen appliances 

 

                                                      

62
 ZVEI (2011). 

63
 For 218 million households (Eurostat). 

64
 A rather high use will make up for this rather low stock. The assumption is that the few households that own a rice cooker do 

use it quite often. 
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When adding stock estimates for each category, the total stock of domestic kitchen appliances 

(keeping in mind the categories in the scope) increase from 487 million units in 2012 to 515 million 

units in 2030. This means about 2.3 units per household, which sounds like a reasonable estimate.  

7.3.Resource consumption 

7.3.1. Energy consumption 

At individual product level 

More data is available for toasters. Especially a recent study performed by Oeko-Institut calculated the 

energy consumption of toasters on the basis of 47 models observed, with an input power between 700 

and 2,400 Watt (1,046 Watt on average). Also the German Blue Angel developed specific criteria for 

toasters (RAL-UZ 167), with an estimate of today’s energy consumption of about 50 kWh a year. 

For all other product categories, various sources have come up to the following results, either through 

measuring campaigns or thanks to hypothesis which are rarely revealed (average power and use 

time). All this can be summed in Table 39.  

Table 39: Annual energy consumption values, according to various sources   

Study Toaster Deep fryer Bread maker Food mixer 

Hünecke and al.
65

 58 kWh - - - 

Oeko-Institut
66

 43.7 kWh - - - 

Blue Angel
67

 50 kWh - - - 

Energy Saving Trust
68

 21.9 kWh 52.0 kWh 23.6 kWh 0.5 kWh 

Enertech
69

 14 kWh 11 kWh - - 

Centre Urbain
70

 11 kWh 48 kWh - 1 kWh 

Real Bread Campaign (UK)
71

 - - 18.7 kWh - 

Nevada Power (US)
72

 39 kWh 83 kWh - 2 kWh 

Selected value 40 kWh 50 kWh 20 kWh 1 kWh 

We have much fewer estimates for rice cooker. Only Top10 China indicates that the average 

electricity consumption of a rice cooker is 0.35-0.4 kWh per time (boil from raw rice to cooked rice and 

                                                      

65
 Hünecke, K., Fritsche, U. und Eberle, U. (2004), Ernährungswende: Lebenszykluskosten für Ernährung, Diskussionspapier 

Nr. 2; Oeko-Institut e.V. 

66
 Oeko-Institut (2012), PROSA Toaster – Entwicklung der Vergabekriterien für ein klimaschutzbezogenes Umweltzeichen. 

67
 Blue Angel (2012), Toaster RAL-UZ 167. 

68
 Energy Saving Trust (2012), Powering the Nation – Household electricity-using habits revealed. 

69
 Enertech (2009), Connaissance et maîtrise des usages spécifiques de l’électricité dans le secteur résidentiel. All values of the 

study result from measuring campaigns on over thousand electric devices during one month to one year.  

70
 Centre Urbain, Tableau de consommation des appareils électro-ménagers: 

http://www.curbain.be/component/content/article/5-reglementations/123-appareils-electromenagers-a-eclairage#tableau.  

71
 http://www.sustainweb.org/realbread/bread_machines/. It has been assumed that bread makers would be used once a week.   

72
 Nevada Power (2006), How much energy do appliances use? 

http://www.curbain.be/component/content/article/5-reglementations/123-appareils-electromenagers-a-eclairage#tableau
http://www.sustainweb.org/realbread/bread_machines/
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keep it warm for 30 minutes)
73

. If used once a week, it turns out into an average energy consumption 

of barely 20 kWh a year. 

At aggregate level 

At aggregate level, the energy consumption of EU-27, in 2012 and in 2020/2030 is based on stock 

data and energy consumption at individual level. This is compiled in Table 40. For toasters, the Gross 

Energy Requirement (GER) has been calculated through the EcoReport tool, with the bill of materials 

presented in Table 41 and an average lifetime of six years (see discussion below about lifetime).  

Table 40: Aggregate EU energy consumption – Domestic kitchen appliances 

(TWh for final energy and PJ for primary energy) 

Product 
group 

Energy indicator 2012 2020 2030 

Toaster 

EU-27 GER 7.4 PJ 7.7 PJ 8.1 PJ 

EU-27 Energy consumption 
in use phase (per year) 

7.2 TWh /  
64.8 PJ 

7.3 TWh /  
66.1 PJ 

7.6 TWh /  
68.4 PJ 

Food mixer / 
blender etc. 

EU-27 Energy consumption 
in use phase (per year) 

0.1 TWh /  
1.3 PJ 

0.1 TWh /  
1.3 PJ 

0.1 TWh /  
1.3 PJ 

Deep fryer 
EU-27 Energy consumption 
in use phase (per year) 

4.5 TWh /  
40.5 PJ 

4.6 TWh /  
41.3 PJ 

4.8 TWh /  
42.8 PJ 

Bread maker 
EU-27 Energy consumption 
in use phase (per year) 

1.1 TWh /  
9.9 PJ 

1.1 TWh /  
10.1 PJ 

1.2 TWh /  
10.4 PJ 

Rice cooker 
EU-27 Energy consumption 
in use phase (per year) 

0.4 TWh /  
4.0 PJ 

0.5 TWh /  
4.1 PJ 

0.5 TWh /  
4.3 PJ 

Total 
EU-27 Energy consumption 
in use phase (per year) 

13.4 TWh /  
120 PJ 

13.7 TWh /  
123 PJ 

14.1 TWh /  
127 PJ 

7.3.2. Other resource consumption 

As for energy consumption, toasters are better known than other domestic kitchen appliances. 

Manufacturers of toasters use different types of materials, which are summarised in Table 41. 

Table 41: Materials used in average toaster
66

 

Material Weight [g] Share [%] 

Polypropylene 240 18.1% 

Polyurethane 45 3.4% 

Copper 11 0.8% 

Iron-nickel-chrome alloy 30 2.3% 

Steel 930 70.3% 

Phenolic resin 37 2.8% 

Brass (copper and zinc) 30 2.3% 

Total 1,323 100.0% 

Based on weight, steel is (by far) the most important material used in toasters. This is also probably 

the case for all product categories in scope, for instance rice cookers (which are also made of 
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 http://www.top10.cn/news/32/36/Really-Rice-cookers-consume-more-energy-than-refrigerators.html  

http://www.top10.cn/news/32/36/Really-Rice-cookers-consume-more-energy-than-refrigerators.html
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aluminium). Steel can be easily recycled and reused by manufacturers, to the condition that the 

apparels are easy to dismantle (steel parts easily removable). Various types of plastics are also used 

in domestic kitchen appliances.  

All product categories in scope are subject to the WEEE and RoHS Directives and should be collected 

and treated accordingly. Durability may be an important issue for this product group as a lot of cheap 

models are available (except for food processors), and customers may prefer to buy a new appliance 

rather than trying to repair the broken one. 

Also, issues in terms of durability and reliability do arise. If we focus on toasters, data is available from 

the British consumer organisation Which?. As a matter of fact, the organisation surveys thousands of 

its members on issues they have encountered with their home appliances, in order to find out which 

brands are the most reliable. Based on the views of more than 7,000 Which? Members, the most 

common problems of toasters reported were
74

: 

 Element stopped working: 64%; 

 Inconsistent performance: 15%; and 

 Carriage lever stopped working: 11%. 

It is not said, however, how long an average toaster lasts. The lifetime of a toaster is usually believed 

to be quite short, for instance three years in the Oeko-Institut study. However, this is hardly consistent 

with the sales and stock estimates above, according to which sales are about one tenth of stock
75

. 

This would roughly imply a (theoretical) ten-years lifetime, which is much probably a bit high. Various 

sources from the Internet indicate an average lifetime of 6-8 years for toaster
76

, with a few cases of 

early failure however
77

.  Lifetime, in the final analysis, is also dependent of use – all in all, what we put 

in the EcoReport tool is an average lifetime for toasters of six years.  

7.4.Improvement potential 

7.4.1. Improvement potential – Energy consumption 

A general reasoning was been made by VHK (2011): “The motorised products normally use a 

universal electric motor (with brushes) with an efficiency of some 60%. Savings can be realised by 

replacing this motor with a permanent magnet motor, with a higher efficiency. The savings are 

between 15% and 25%, and for this energy assessment an average saving of 20% is assumed.” 

Yet depending on the domestic kitchen appliance considered, the improvement potential could be 

much higher than 20%. 

For toasters indeed, according to the Blue Angel, the most efficient devices consume about 50% less 

energy that the most inefficient ones. Oeko-Institut also explains that a new “Ecoslot” function allows 

toasters to activate only one toast slot (out of two or four), which is again up to 50% less energy 

consumption. For instance, the British manufacturer Dualit introduced a selector control in the 

NewGen ® model, which allows the user to heat either one or both slots. There are also toasters 
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 Source: http://www.which.co.uk/home-and-garden/small-appliances/reviews/toasters/page/reliability/ 

75
 Sales of 2012, according to Eurostat, were about 18 million units in Europe. Figures from 2006 to 2011, however, are 

constantly above 20 million units.  

76
 See for instance: http://forums.thenest.com/discussion/6115952/average-life-span-of-a-toaster, or 

http://www.cnyhomes.com/Buyers/Useful/expect_int.cgi?num=11 

77
 Like here: http://www.independent.co.uk/voices/true-gripes-electric-toasters-1588585.html 

http://forums.thenest.com/discussion/6115952/average-life-span-of-a-toaster
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available which close up during toasting and therefore save time and energy. However, the average 

energy savings cannot be 50%, as a share of the market is already made of energy efficient products: 

hence a cautious estimate of 35% was finally selected.   

For rice cookers, many standards have been set up in Asia
78

. The Best Available Technology relies 

on Electromagnetic Induction Heating (IH), which has been introduced in 1988 and is more efficient 

than conventional heating systems. But even among the IH rice cookers category, “the least efficient 

model consumes 39% more energy”
78

. 

For deep fryers, only a standard for commercial fryers has been issued by Energy Star
79

. However, 

the average improvement potential of 30% cannot be fully applied to household deep fryers, since 

some savings amongst commercial deep fryers are linked to a continuous use all over the service. 

The assumption is made that half of the savings can be applied to domestic deep fryers, i.e. an 

improvement potential of 15%.   

For bread makers and food blenders / mixers / processors, data on improvement potential could 

not be found. Hence, a 20% improvement potential has been taken as a reasonable estimate, 

although some appliances probably have a bigger improvement potential. Regulation 640/2009 

implementing Directive 2005/32/EC of the European Parliament and of the Council with regard to 

ecodesign requirements for electric motors (and Regulation 4/2014 amending it) already includes the 

bigger blenders / mixers / processors in scope of this study, i.e. those with a rated output power above 

750 W
80

.  

According to the German Ministry of Environment (Umweltbundesamt), “there are examples on the 

market where the producer recommends to use the mixer just for one or two minutes and then to have 

a break of two or five minutes. In all cases, consumers get this information just in the user guide. i.e. 

when they already bought the product”.  

Table 42: Improvement potential values for domestic kitchen appliances 

Toasters Rice cookers Deep fryers Bread makers 
Food blenders / 

mixers / processors 

35% 40% 15% 20% 20% 

At aggregate level, Table 43 presents the estimated savings at EU level for all domestic kitchen 

appliances in scope (primary energy). Toasters and deep fryers present the highest energy savings 

with respectively about 61% and 24% of the total savings of this product group. 

                                                      

78
 CLASP (2011), Opportunities for Success and CO2 Savings from Appliance Energy Efficiency Harmonisation (23. Cooking 

appliances). 

79
 http://www.energystar.gov/ia/products/downloads/Fryer_Product_Factsheet.pdf  

80
 Commission Regulation (EC) 640/2009, Article 2. 

http://www.energystar.gov/ia/products/downloads/Fryer_Product_Factsheet.pdf
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Table 43: Improvement potential at EU-27 aggregate level – Domestic kitchen appliances (TWh 

for final energy and PJ for primary energy) 

Product 
group 

EU-27 improvement potential 

 2020 2030 

Toaster 
with respect to consumption 
in use phase 

2.6 TWh / 23.1 PJ 2.7 TWh / 23.9 PJ 

Food mixer / 
blender etc. 

with respect to consumption 
in use phase 

0.03 TWh / 0.3 PJ 0.03 TWh / 0.3 PJ 

Deep fryer 
with respect to consumption 
in use phase 

0.7 TWh / 6.2 PJ 0.7 TWh / 6.4 PJ 

Bread maker 
with respect to consumption 
in use phase 

0.2 TWh / 2.0 PJ 0.2 TWh / 2.1 PJ 

Rice cooker 
with respect to consumption 
in use phase 

0.2 TWh / 1.6 PJ 0.2 TWh / 1.7 PJ 

Total 
with respect to 
consumption in use phase 

3.7 TWh / 33.2 PJ 3.8 TWh / 34.4 PJ 

7.4.2. Improvement potential – Other resource consumption 

According to Oeko-Institut, some toasters are already marketed with an infrared technology. The 

heating elements are covered with ceramics, which offers the advantage not to release any 

formaldehyde, a gas which is known to be a human carcinogen.  

In order to ease the dismantling and recycling of toasters, the Blue Angel sets as criteria that plastics 

parts over 25 grams shall be made of maximum two separable polymers or blends of polymers. 

7.4.3. Cost calculation 

The price of toasters ranges from 32 to 130€, with most models below 70 € according to the survey 

performed by Oeko-Institut
15

. This resulted in an average observed price of all 47 models of 60 €.  

This price range is very similar for the other domestic kitchen appliances in scope, with the exception 

of food blenders / mixers / processors which can be significantly more expensive (up to 400 € for “all-

in-one” models). For toasters however, according to one manufacturer (Morphy Richards), “current 

consumer understanding suggests that consumers are often reluctant to pay more for an ‘Eco’ product 

within this product category compared to a lower priced non-Eco alternative. Toasters have been 

produced before with top covers and Eco Slots but due to price the general public did not buy into the 

concept.”
81

 

It is not clear how differently priced are the most efficient devices as compared to the others. Design 

and marketing considerations are much probably more powerful price drivers. For motor-powered 

devices however, like food mixers / blenders / etc., a hint is given by the Lot 30 study (on electric 

motors): it indicates that replacement of a universal electric motor with a permanent magnet motor is 

not economical in the case of small motors.  

                                                      

81
 Comment received per email. 
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7.5.Summary 

Table 44 and Table 45 present a summary of the product group Domestic kitchen appliances. 

 Domestic kitchen appliances is a quite broad and diverse product group, for which the “scoping” is 

difficult. Moreover, some product categories lack robust data on improvement potential, like bread 

makers, food blenders / mixers / processors.  

 

Table 44: Summary – Domestic kitchen appliances (1/2) 

(TWh for final energy and PJ for primary energy) 

 Year Toasters Food mixers / 
blenders / etc. 

Deep fryers 

Market data 

Sales (1,000) 2012 18,000 9,800 12,000 

Stock (1,000) 
2012 
2020 
2030 

180,000 
184,000 
190,000 

140,000 
143,000 
148,000 

90,000 
92,000 
95,000 

EU-27 Energy consumption 

Over the life 
cycle 

2012 
2020 
2030 

204 PJ 
208 PJ  
216 PJ 

n.a. 
n.a. 
n.a. 

n.a. 
n.a. 
n.a. 

In use phase 
(per year) 

2012 
2020 
2030 

7.2 TWh / 64.8 PJ 
7.3 TWh / 66.1 PJ 
7.6 TWh / 68.4 PJ 

0.1 TWh / 1.3 PJ 
0.1 TWh / 1.3 PJ 
0.1 TWh / 1.3 PJ 

4.5 TWh / 40.5 PJ 
4.6 TWh / 41.3 PJ 
4.8 TWh / 42.8 PJ 

EU-27 Energy savings 

In use phase 
(per year) 

2020 
2030 

2.6 TWh / 23.1 PJ 
2.7 TWh / 23.9 PJ 

0.03 TWh / 0.3 PJ 
0.03 TWh / 0.3 PJ 

0.7 TWh / 6.2 PJ 
0.7 TWh / 6.4 PJ 

Confidence in the energy savings estimates (from + to +++) 

  +++ + + 

Table 45: Summary – Domestic kitchen appliances (2/2) 

(TWh for final energy and PJ for primary energy) 

 Year Bread makers Rice cookers Total 

Market data 

Sales 
(1,000) 

2012 1,200 5,500 46,500 

Stock 
(1,000) 

2012 
2020 
2030 

55,000 
56,000 
58,000 

22,000 
23,000 
24,000 

487,000 
497,000 
515,000 

EU-27 Energy consumption 

Over the 
life cycle 

2012 
2020 
2030 

n.a. 
n.a. 
n.a. 

n.a. 
n.a. 
n.a. 

n.a 
n.a  
n.a 

In use 
phase (per 

2012 
2020 

1.1 TWh / 9.9 PJ 
1.1 TWh / 10.1 PJ 

0.4 TWh / 4.0 PJ 
0.5 TWh / 4.1 PJ 

13.4 TWh / 120 PJ 
13.7 TWh / 123 PJ 
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 Year Bread makers Rice cookers Total 

year) 2030 1.2 TWh / 10.4 PJ 0.5 TWh / 4.3 PJ 14.1 TWh / 127 PJ 

EU-27 Energy savings 

In use 
phase (per 
year) 

2020 
2030 

0.2 TWh / 2.0 PJ 
0.2 TWh / 2.1 PJ 

0.2 TWh / 1.6 PJ 
0.2 TWh / 1.7 PJ 

3.7 TWh / 33.2 PJ 
3.8 TWh / 34.4 PJ 

Confidence in the energy savings estimates (from + to +++) 

  + ++  
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8.Electric Kettles 

8.1.Product group description 

This “Product Group” includes kitchen appliances used to produce hot water using electrical heating 

for hot drinks and food. Various names and descriptions are given to these appliances, such as:   

 Appliances for heating water, e.g. for making hot drinks; 

 Electric kettles (these are to be distinguished from other types of kettles (“Kessel” in German) 

that heat water on a hob;  

 Water heaters or water cooker (“Wasserkocher” in German); and  

 Hot water dispensers. 

  Urns – these heat water to a pre-set temperature than store at this temperature. They are fitted 

with taps to dispense the hot water and most are used for commercial catering. Some are 

standalone appliances which are filled manually whereas auto-fill appliances are also available. 

About 16% are gas heated
82

. 

There are two applicable Prodcom categories which can be used to define this product group: 

27.51.25.60 which is defined as:  “Electric water heaters (including storage water heaters) 

(excluding instantaneous)” 

A related group is 27.51.25.30 “Electric instantaneous water heaters”. This category includes two 

types of devices. One type is installed into a building’s water supply to provide hot water when a 

tap is opened. These heat cold water as required and have no reservoir of hot water. The other 

type is self-contained domestic appliances that heat and dispenses a pre-set amount of hot water 

to fill a cup or mug. The USA, Canada and Australia have adopted Energy Star energy efficiency 

standards for built-in instantaneous hot water dispensers
83

.  

 Of the two types of appliance covered by 27.51.25.30, instantaneous hot water dispensers are 

considered here due to their similarity to kettles, although no separate sales data is available. 

Built-in water heaters are already regulated by 2009/125 and so are excluded from this product 

group. 

A related product type with Prodcom category 27.51.25.70.” Electric water heaters and immersion 

heaters (excluding instantaneous water heaters)” refers to electrical devices that are installed into 

hot water storage cylinders to provide hot water in buildings. Electric water heaters and immersion 

heaters (excluding instantaneous water heaters) are in scope of Regulation 2009/125 and so are 

excluded from this product group. 

Electric water heaters and electric kettles are used to heat water either to boiling or to a pre-set 

temperature. Most are “jug” designs which allow the user to heat only the amount of water needed. 

Heating water in this way is more energy efficient than heating water in a saucepan on a hob. 

All designs considered here are powered by mains electricity. There are several variants: 

                                                      

82
 Confidential information from manufacturer 

83
 http://www.energyrating.gov.au/wp-

content/uploads/Energy_Rating_Documents/Product_Profiles/Other/Water_Dispensers/200416-mepswaterdisp.pdf  

http://www.energyrating.gov.au/wp-content/uploads/Energy_Rating_Documents/Product_Profiles/Other/Water_Dispensers/200416-mepswaterdisp.pdf
http://www.energyrating.gov.au/wp-content/uploads/Energy_Rating_Documents/Product_Profiles/Other/Water_Dispensers/200416-mepswaterdisp.pdf
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 Corded or cordless; 

 Concealed element below a metal plate or an immersed heating element coil; 

 Designed to boil water then automatically switch off or to heat water to a pre-set temperature or 

temperatures and maintain at this temperature; 

 Size (litres capacity) and power input. The three size ranges available are i) small portable 

kettles of c. 0.5 litres, ii) the most common size is about 1.7 – 2 litres and iii) larger appliances 

(urns) which are usually fitted with a tap to dispense hot water; and are typically 2.5 to 26 litres 

capacity. 

 Metal or plastic body. 

Note that in this report the term “kettle” is used to refer to electrically powered water heaters and 

electric kettles. 

8.2.Market and stock data 

Data is available from Prodcom Eurostat Nace Rev 2 code, 27.51.25.50 which includes kettles (data 

up to 2010 only) and 27.51.25.30 which include instantaneous water heaters (data available up to 

2012). The most recently available Prodcom market data is shown in Table 46. 

Table 46: Market data for electric kettles (1,000’s) 

Product 
group 

EU production 
sold 

Imports Exports Apparent 
consumption 

 2009 2010 2009 2010 2009 2010 2009 2010 

27.51.25.50 8,919 8,336 18,764 19,880 4,241 4,827 23,442 23,388 

 2010 2012 2010 2012 2010 2012 2010 2012 

27.51.25.30 2,328 2,213 806 4,339 310 1,955 2,824 4,596 

Prodcom data is not always accurate and information provided by a stakeholder indicates that EU 

sales are considerably higher with annual sales as high as 60 million per year (56 million of these are 

from China). They also report that 13 million were sold in the UK alone in 2012 which is reasonable, if 

the short lifetime is taken into account) as there are about 20 million households and many are also 

sold to businesses.  

Commercial urns sales data is not available but a manufacturer has estimated that EU sales of 

manual fill urns are 350,000 to 400,000 and auto-fill sales are estimated at 150,000. The biggest 

market for commercial urns appears to be the UK, followed by the Netherlands. This is because these 

are used mainly for making tea which is more popular in these two countries. 

Future Sales 

Kettles are used in homes, offices and other businesses and in hotel rooms. Based on Prodcom 

apparent EU consumption data, between 2006 and 2010, shows no obvious increasing or decreasing 

trend; it appears likely that the current market is close to being saturated and so new sales will 

predominantly be replacements. Therefore any future sales growth would be linked to increases in the 

number of domestic dwellings and EU population. However there are likely to be local variations as 

favoured beverages differ between Member States. One report for the UK market indicated that sales 

of kettles in the UK decreased by 7% between 2007 and 2012 from 8.1 million to 7.5 million, allegedly 
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as consumers increasingly use coffee machines to make drinks instead of kettles
84

. Hot water 

dispensers may also replace kettles (note however the comment from a stakeholder that UK sales in 

2012 were 13 million).  

The number of sales in the EU will depend on durability as this affects lifetime and replacement rate. 

Many reputable brands make great effort to design reliable products but this is a very competitive 

market and so many kettles are designed and built in Chinese kettle factories and durability is less 

important than price. If durability deteriorates, sales of replacements will increase. Any measures to 

improve durability would however tend to reduce future sales. 

Sales of instantaneous hot water dispensers are much smaller than kettles, but may be increasing. 

This Prodcom category probably also includes “direct piping water dispenser” and “hot water tank 

dispensers” as well as the relatively new domestic kitchen appliances referred to as “hot water 

dispensers”, so the number of each type cannot be determined.  However, the increase in imports and 

EU consumption since 2010 may be at least partly due to increasing sales of self-contained hot water 

dispensers. Overall, however, at present kettles are far more numerous than hot water dispensers. 

EU Stocks 

Manufacturers of better quality kettles with concealed elements, design their products to survive for 

seven years with eight uses per day (up to 20,000 uses). Lower priced models with immersed coil 

elements are designed for shorter lifetimes, typically of only three years. The number of uses per day 

will vary considerably so that some will have much longer lifetimes and some much shorter. Many 

kettles do not however survive 7 years as can be seen from the many complaints on Internet review 

sites and it appears to be fairly common for kettles to fail after only 1 or 2 years. Durability can be poor 

as many types of defect can develop if the kettle is not designed correctly and fully tested to ensure 

durability.  

Therefore, to estimate stock levels an average lifetime of less than the expected 7 years would seem 

prudent and so if five years has initially been assumed to be more realistic, EU stocks of kettles in 

2010 were: 5 x 23.4 million (sales) = 117 million (stocks), based on Prodcom sales data. 

This figure does however appear to be low. As the Prodcom sales data appears to be lower than 

industry estimates, the level of stocks is also probably more than 117 million. It is likely that a high 

proportion of households in the EU will own one kettle and there are 218 million households (see 

section on “Hands and hair dryers”). In addition, many businesses (shops, offices, factories) will also 

own kettles and so the actual stock level could be closer to 200 million. 

Overall, sales and stocks are likely to increase if the EU’s population increases. This seems likely due 

to migration and various predictions of future growth rate are published. For example 0.21% and 

0.16% per year are quoted for recent years and so from 2010 to 2020 and from 2020 to 2030, there 

will be increases of about 2%
85

. Lifetimes of manual fill commercial urns are about 5 years and auto-fil 

are about 7 years. 
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 http://www.telegraph.co.uk/finance/newsbysector/retailandconsumer/9798786/Kettle-sales-lose-steam-as-coffee-machines-

grow-ever-more-popular.html  

85
 Estimated data is very variable so a large uncertainty exists. For example, http://www.indexmundi.com/g/g.aspx?c=ee&v=24 

and http://data.worldbank.org/indicator/SP.POP.GROW/countries/EU?display=graph  

http://www.telegraph.co.uk/finance/newsbysector/retailandconsumer/9798786/Kettle-sales-lose-steam-as-coffee-machines-grow-ever-more-popular.html
http://www.telegraph.co.uk/finance/newsbysector/retailandconsumer/9798786/Kettle-sales-lose-steam-as-coffee-machines-grow-ever-more-popular.html
http://www.indexmundi.com/g/g.aspx?c=ee&v=24
http://data.worldbank.org/indicator/SP.POP.GROW/countries/EU?display=graph
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Table 47: EU Stock (millions) 

Product group EU Stock 

2010 Today 2020 2030 

Kettles 117–200 117–200 119–204 122–208 

Instantaneous hot water 
heaters and dispensers 

Not known, no 
data available 

   

Commercial urns  2.8 - 3   

8.3.Resource consumption 

Electric kettles appear to be relatively simple appliances in terms of materials and parts used, 

consisting mainly of plastics and metals but these are very unreliable if not correctly designed and 

manufactured. Energy consumption in the use phase is likely to be the most significant, but energy 

consumption in other phases will be more significant if the kettle has a short lifetime due to poor 

durability.  

8.3.1. Energy consumption 

The annual energy consumption of domestic electric kettles has been measured by the UK Energy 

Saving Trust, based on kettles in 412 households. Average kettle annual electricity consumption was 

167 kWh. This is correct for the UK, but consumption in other EU States will be different, higher or 

lower, depending on user behavior. Two other studies
86

  have published domestic kettle usage data: 

 The UK government Market Transformation Programme (MTP) assumes a gross volume of 

1542 litre per year and per household for the electric kettle, which –taking into account one-third 

over-filling—comes down to a net consumption of 1000 litres/household/year. 

 Netherlands TNO Voeding calculate a net consumption of 1000 litres of boiling water, with 650 

litres for hot drinks and 350 litres for cooking (vegetables, pasta, etc.) 

The “Quooker Energy Analysis showed that typical electric kettles consumes 564 kWh of primary 

energy (2030MJ) based on boiling 1000 litres per year. This is equivalent to 226kWh of electricity but 

with production energy is excluded is 217kWh / 1000 litres, 

The Household Electricity survey which studied 250 UK households between 2010 and 2011 founf 

that 168 kWh / kettle per year is consumed (very similar to the MTP figure. 

Large-size kettles that keep water hot (urns) will consume more energy per litre of water. These will 

use a similar amount of energy per litre to heat water to the maximum temperature, but they then keep 

the water hot and so continue to consume energy for as long as the appliance is left on by the user. 

The total energy consumption will therefore depend on the size of the dispenser and the quality of its 

thermal insulation, as well as the volume of water being heated. Manual fill urns are used infrequently 

and their main use is for outdoor events. A manufacturer has estimated that 6 hours per week would 

be an average figure. Some manual fill commercial urns are insulated but many are not, whereas auto 

fill urns are left on for much longer periods (typically 40 hours per week) and so are always insulated. 

Commercial urns are excluded from the EU Standby and off-mode power consumption regulation and 

only some models have auto-shut off. The total use phase energy consumption is not known but use 
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 Quooker Energy Analysis, March 2010, VHK and “Energy use at home: models, labels and unusual appliances”  

Jason Palmer, Nicola Terry, Steven Firth, Tom Kane, Daniel Godoy-Shimizu, Peter Pope, 18 February 2014 
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phase energy is required for heating the water and to keep it hot. An estimate could be made as 

follows:  

 To heat 10 litres from 20 to 100˚C, will require 10,000ml x 80˚ x 4.182J/˚/g = 3.35MJ primary 

energy = 2.34 kWh electricity. If this is once per week; the total =  121.6 kWh per year 

 To maintain at 98˚C for 312 hours (6 hours per week) at power input of 150 W
87

 = 46.8kW 

electricity 

 So total annual electricity consumption per manual fill urn (based on 10 litre version) is 

estimated to be at least 168 kWh/year (some energy will also be used for heating materials of 

the urn).  

The energy consumption for auto-fill models cannot be calculated as no keep hot energy consumption 

data is published, but these are better insulated and so keep hot energy per litre will be less. 

Another type of water heater is the domestic “hot water dispenser”. These heat from cold and 

dispense only the amount of water needed for one cup so do not waste energy heating water than is 

not used. 

At individual product level 

The Gross energy requirement (GER) has been calculated, using the EcoReport tool, with the average 

annual energy consumption measured by the UK Energy Saving Trust and the materials of the 

example plastic body kettle with a concealed element from the composition data in Table 49. Two 

scenarios are considered; one with a kettle lifetime of 5 years and the other where the lifetime is 2.5 

years so that during the five year period, two kettles are needed. This is to show the difference in total 

primary energy consumption for these two scenarios. 

The EcoReport Tool gives the total GER primary energy consumption as well as primary energy 

consumption for each life cycle phase and these are shown below.  

Table 48: Energy consumption individual product level (MJ) based on Energy Saving Trust 

energy consumption measurement in use phase for product lifetime 

Product group 
Average 

total energy 
(GER) 

Average total 
energy 

consumption (GER) 
in use phase 

Average total 
energy consump-

tion (GER) in 
production phase 

Average total 
energy con-

sumption (GER) 
in distribution 

phase 

One plastic 
body kettle with 
5 year lifetime 

7,759 7,516 84 138 

One plastic 
body kettle with 
2.5 year lifetime 

4,001 3,758 84 138 

Energy 
consumption 
over 5 years for 
two kettles each 
with 2.5 year 
lifetime  

7,960 7,516 168 276 
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 From Swan10l urn catering urn datasheet. The 26l model is 190W. 
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Note that the GER values in Table 48 above are calculated by the EcoReport Tool for the whole 

product lifetime, i.e. for 5 or 2.5 years. 

The use phase energy consumption per year is the same for both scenarios as only one kettle is used 

at any time. However, all other lifecycle energy consumption will be double for two kettles than for one 

and this significantly increases the production and distribution phase energy consumption when kettles 

with shorter lifetimes are used. 

At aggregate level 

Aggregated energy consumption data for the EU-27 from EcoReport are given in section 8.3.2 

together with other environmental impacts. 

8.3.2. Other resource consumption 

There are two main types of kettle, those with metal bodies (previously mild steel coated with 

nickel / chromium, but more recently stainless steel) and those with plastic bodies (usually 

polypropylene), however glass bodied kettles are also manufactured and sold in the EU. Glass and 

stainless steel require more energy to manufacture these materials than polypropylene. 

A bill of materials (BoM) for a polypropylene jug kettle having an immersed coil heating element has 

been published
88

, although this appears to be quite an old design. This gives a detailed composition 

which includes many materials that are not included in the EcoReport tool such as nichrome and 

nickel alloys. In this BoM, polypropylene was 0.86kg (66%), stainless steel was 0.09kg (7%), the 

mains power cable consisted of rubber (0.06kg, 4.6%) and copper (0.015kg, 1.1%), although PVC 

insulation is now more commonly used. The mains plug was 0.037kg of phenolic polymer and 0.03kg 

of brass. 

Two fairly new example kettles with concealed elements were dismantled by ERA and the main parts 

weighed to determine the total plastic and total metals contents, as shown below.  

Table 49: Composition of typical kettles (metal and plastic only) measured by ERA 

Kettle type Total mass (grams) Weight of metal (%) Weight of plastic (%) 

Metal body 1213 g 772 g (64%) 441 g (36%) 

Plastic body 1033 g 340 g (33%) 693 g (67% 

Metals used in kettles are mainly steels and this includes the heating element, which consists of 

alumina insulation, a stainless steel sheath and a nichrome heating coil. The plastic used for most 

plastic body kettles is polypropylene. The EcoReport tool inputs include polypropylene and both mild 

and stainless steels, but there is no input for the nichrome heating element or alumina insulation. As 

the EcoReport tool has no inputs for; alumina, nickel alloys, phenolic resin or nichrome; the following 

were used instead; concrete, CuZn, PP and stainless steel, respectively, as alternative inputs for 

these materials. 

 The only scarce raw material used is chromium used in stainless steel, in nichrome and 

occasionally for chromium plating of metal body kettles 

 Water - Used in the production phase. EcoReport Tool calculates 14 litres per kettle are used 

(excludes cooling water) for production of one kettle using the BoM from Ashby’s book (n.b. only 
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 Book, “Materials and the Environment: Eco-informed Material Choice”, M. F. Ashby, Butterworth-Heinemann, 2013 
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4 litres with the simplified BoM – plastic body kettle using data from Table 49, although this will 

be less accurate). 

 Hazardous substances – Hexavalent chromium compounds may be used for chromium metal 

plating although alternatives are available. Nickel plating (of steel bodies) uses nickel salts (e.g. 

NiCl2) that are category 1A carcinogens. Hexavalent chromium compounds and nickel salts are 

used as process chemicals and do not occur in the finished product.  Hexavalent chromium 

salts are in Annex XIV of REACH so will be subject to authorization requirements in the EU, but 

this will not affect its use outside of the EU. Nickel salts meet the criteria for substances of very 

high concern (SVHC) under REACH but have not yet been added to the candidate list.  

Electroplated kettles are less common than previously being replaced by stainless steel which 

contains chromium metal. Kettles and electrical water heaters are in scope of RoHS and 

REACH so should not contain hazardous substances. 

An apparent issue with electric kettles is their durability. There are many discussions and complaints 

on the Internet about poor reliability, although very little rigorously researched data. The UK consumer 

organization has carried out surveys of its members and found that most consumers expect kettles to 

last at least seven years but only 9% of their members had kettles older than six years (see Figure 

18). 5660 Which? members reported faults with kettles of the 12,617 surveyed (45%).  . Information 

from a UK kettle control manufacturer is that reputable kettle manufacturers aim to achieve less than 

3% failures within the first year, although this is not always achieved. They report that there are many 

examples of far worse return rates, with extreme examples of over 30% failing within one year.  

Data provided by a stakeholder showed that in Germany, 2.2% of kettles (all brands) were returned in 

the first 12 months. The return rate in the second year is reported to be slightly higher so slightly more 

than 4.4% are returned during the mandatory two-year warranty period (as defined by EU Directive 

1999/44/EC). It is likely that some users do not return kettles if they fail early due to a lack of time, 

especially with low priced products and so the actual figure could be higher than 4.4% in two years, 

but there is no data to determine actual rates. The stakeholder also claimed that return rates in most 

countries should be similar to Germany but there is less data available. The return rate in the UK may 

be higher than other countries as “white label” retailer own-brands are more common. As retailers 

have less technical experience than kettle manufacturers that have been carrying out R&D for many 

years, it would not be surprising that return rates are higher.  

UK consumer organisation Which? regularly surveys its members on reliability of electrical products 

and carried out a survey of kettles in 2013 with 12,617 members. They were not asked what age 

kettles were when they failed but indirect evidence of short lifetime was obtained from asking the age 

of kettles. This is shown in the graph below. 

 

Figure 18: Results of UK kettle age survey by Which? 
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This shows that of the members who provided kettle age information (c99%), the majority were 1 – 2 

years old with significantly fewer more than 3 years old. Members were asked what lifetime they 

expected for a kettle and the average answer was ca. 7 years whereas the mean age was calculated 

to be 2.71 years (standard deviation 2.53). 

Some stakeholders have reported that users not removing scale is a significant cause of early failure 

and although this is a significant cause of early failure, there are many others such as leaks due to 

defective bonds, lids that fail to open or close due to incorrect choice or design of plastics, etc. The 

survey of its members in 2013 by Which? identified the causes of failures and some are clearly not 

related to scale build-up such as leaks/pouring issues (24% of faults), broken lid and crack/damaged 

casing (8%).  

Most kettles sold in the EU are manufactured by Asian companies on behalf of European brands. This 

is a very price competitive market with new kettle factories opening recently. Although kettles appear 

to be fairly simple devices, achieving high reliability is far from straightforward and requires a high 

level of expertise in both design and manufacturing. Good durability is more likely if new designs are 

comprehensively tested before launch and standard industry test methods are used in which kettles 

are tested for up to 10,000 cycles to simulate 3.5 years of normal use. A few manufacturers test for 

20,000 cycles, equivalent to 7 years use, but this is uncommon. This number of test cycles is used 

only for concealed element kettles (also referred to as “under-floor”) whereas immersed coil element 

kettle elements are generally tested only for 3000 cycles, equivalent to only one year lifetime.  This 

type of testing is carried out by many of the reputable European brands and by the two EU based 

kettle control manufacturers, but there is an increasing trend to cut costs by not testing new designs. 

As a result design flaws are not detected and durability is often poor. Data from a stakeholder showed 

that kettle failures within the first 2 years are slightly more than 4.4% in Germany but may be higher in 

some EU States. If durability is poor or lifetimes shorter than can reasonably be achieved, and this will 

have an impact on raw materials consumption and on the distribution phase energy consumption.. 

EcoReport tool calculations for several environmental impacts are shown below for a plastic bodied 

kettle and the kettle BoM from Ashby: 

Table 50: Resource consumption and selected environmental impacts at individual product 

level (all life cycle phases) 

Product group Total GER 
Primary Energy 

(MJ) 

Waste, non-haz / 
landfill (kg) 

Heavy metals 
emissions to air 

(mg Ni eq) 

Particulate 
matter (g) 

ERA plastic body 
kettle, 5 year lifetime 

7,759 4.37 83 41 

Plastic body kettle 
using BoM from Ashby, 
5 year lifetime 

7,800 4.27 104 43 

The calculated 5 year lifetime values in Table 50 are similar for the kettle BoM from Ashby and the 

simplified BoM from Table 49. For the EU-27, assuming sales of 23.4 million, the corresponding 

values are presented in Table 51. 
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Table 51: Resource consumption and selected environmental impacts at EU level 

(all life cycle phases over 5 year product lifetime) 

Product 
group 

Total GER 
Primary Energy 
(PJ) 

Waste, non-haz. 
/ landfill 
(tonnes) 

Heavy metals 
emissions to air 
(tonnes Ni eq) 

Particulate 
matter (tonnes) 

Plastic body 
kettle, 5 year 
lifetime 

181.6 
(primary energy as 
electricity = 176.4) 

102,250 1.94 968 

Plastic body 
kettle using 
BOM from 
Ashby, 5 
year lifetime 

182 
(primary energy as 
electricity = 176) 

100,000 2.4 1,000 

Note these impacts will be much larger if the higher estimate of 60 million sales per year is used, as in 

Table 52. 

Table 52: Resource consumption and selected environmental impacts at EU level 

(all life cycle phases over 5 year product lifetime for 60 million annual sales) 

Product 
group 

Total GER 
Primary Energy 
(PJ) 

Waste, non-haz. 
/ landfill 
(tonnes) 

Heavy metals 
emissions to air 
(tonnes Ni eq) 

Particulate 
matter (tonnes) 

Plastic body 
kettle, 5 year 
lifetime 

314  
(primary energy as 
electricity = 302) 

185,000 3.1 2,000 

Plastic body 
kettle using 
BO=oM from 
Ashby, 5 
year lifetime 

468  
(primary energy as 
electricity = 453) 

256,000 6.0 3,000 

Annual energy consumption of EU stock: Based on the annual electricity consumption determined 

by the Energy Saving Trust, described above, of 167kWh per year and a stock estimate of 117 million 

to 200 million:  

 The total annual EU electricity consumption is 19.5TWh/year to 33.3TWh/year of final electricity 

consumed; and 

 The total primary use phase energy consumption (using the conversion factor of 2.5x) is 

175.7PJ / year (48.8TWh/y) to 300PJ / year (83.3TWh/year). 

If the Quooker report’s annual primary energy consumption of 2030MJ is used for a stock of 200 

million, the total EU energy consumption would be higher at 406 PJ / year.  

The resource consumption and environmental impacts given in Table 51 will be increased in 2020 and 

in 2030 by an amount equivalent to future increases in EU population growth which are estimated to 

be at about 0.2% per year (2% per decade). 

However, if durability is poor, for example during  a five year period, each user will need two kettles 

with lifetimes of 2.5 years instead of one kettle with a 5 year lifetime, the production, distribution and 

end of life impacts are doubled, although use phase energy consumption is unchanged.   

The MEErP EcoReport tool calculations indicate that use phase impacts are the largest proportion of 

the total primary energy consumption GER, which agrees with Ashby’s calculations
88

 that indicate that 
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the use phase electricity consumption is the most significant accounting for at least 87% of GER 

(although based on a 3 year lifetime). EcoReport tool calculation, using Ashby’s BoM, over a 5 year 

lifetime shows that use phase energy consumption is much higher at 98% of total GER. It is possible 

that the EcoReport tool under-estimates production phase impacts as has been shown by several life 

cycle assessment studies, e.g. of computers
89

. Environmental impacts other than energy consumption 

will however be larger than they need to be, mainly during the manufacture stage if durability is poor.  

8.4.Improvement potential 

The following describes the improvement potential for kettles. Instantaneous water heaters are briefly 

discussed at the end of this section. There are two options for reducing environmental impact: 

 Reduction of energy consumption (electricity) in the use phase; and 

 Improvements to durability would reduce energy consumption in other phases as well as 

reductions in other environmental and health impacts. 

8.4.1. Improvement potential – Energy consumption 

Domestic kettles: 

Evidence that reduction of energy consumption is possible is available from the UK consumer 

organization, “Which?”. Their website states
90

:  

“Energy efficient boiling? -  Our scientists have been busy working out exactly how much energy a hot 

water dispenser uses in comparison to boiling the same amount of water in a kettle. To heat a 250ml 

mug of water, for instance, a hot water dispenser uses roughly the same amount of electricity as a 

kettle, but it can vary according to the kettle” 

The energy consumption of a kettle depends on: 

 Thermal mass of materials that are heated while the water is heated. New thick film heating 

elements are available and have a much smaller thermal mass than traditional concealed 

elements and immersed coil elements. A manufacturer of thick film elements estimates that up 

to 20% energy saving may be achievable
91

, although this may partly be because automatic 

switch off times can be shorter as well as other reasons. Thick film elements weigh 105 grams 

instead of 210 grams for typical standard elements. A reduction of 105 grams of mainly steel will 

reduce the energy required to heat the heating element of a kettle is calculated to be 3% less 

energy consumed to boil 1 litre of water
92

. A deterrent to using thick-film elements is that they 

are more expensive at present, although their price would decrease due to economies of scale 

if sales were much larger. A manufacturer of thick film elements has indicated that kettles with 

these elements are more durable (c. 1% failure within first 1 years) than those with heating coil 

elements but a kettle manufacturer has provided an alternative opinion that in their tests, thick 

film heaters were less reliable. This difference appears to be due to differences in design. Some 

                                                      

89
 http://www.goodcampus.org/files/files/57-LCA_of_computing_equipment_v7_final_June_2011.pdf and  

http://www.twosides.info:8080/content/rsPDF_126.pdf  

90
 http://www.which.co.uk/news/2012/01/hot-water-dispensers-vs-kettles-in-new-which-test-276382/  

91
 Otter Controls “ECO element” http://www.ottercontrols.co.uk/marketing-

packs/Eco%20Element%20Pack%20%20Carbon%20Saving%20Version.pdf  

92
 This example uses thick film element instead of a concealed element. This reduces the metal content by 105g (according to 

Otter Controls). The heat capacity of polypropylene is 1.8J/˚C/g and steel is typically 0.47 J/˚C/g, so based on the plastic 

kettle composition in Table 49, 105g less steel results in a 3.3% reduction in heat capacity.  In practice, larger savings may 

be possible. 

http://www.goodcampus.org/files/files/57-LCA_of_computing_equipment_v7_final_June_2011.pdf
http://www.twosides.info:8080/content/rsPDF_126.pdf
http://www.which.co.uk/news/2012/01/hot-water-dispensers-vs-kettles-in-new-which-test-276382/
http://www.ottercontrols.co.uk/marketing-packs/Eco%20Element%20Pack%20%20Carbon%20Saving%20Version.pdf
http://www.ottercontrols.co.uk/marketing-packs/Eco%20Element%20Pack%20%20Carbon%20Saving%20Version.pdf
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designs have internal thermostats and these overheat if scale builds up and so are less reliable. 

An newer alternative patented design is claimed not to suffer from this defect and so is more 

reliable. (often > 3% failure in first year). Reliable thick film elements would therefore be 

regarded as Best Available Technology (BAT) due to the lower energy consumption and 

possibly also better durability (this is further discussed in “topics for discussion”, below). Using 

thinner walls, etc. is not a viable option as this could cause distortion which would prevent the 

kettle from functioning correctly and may pose a safety risk. Therefore, an energy saving of only 

3% would be achievable. Heat loss from external surfaces. This is dependent on the wall’s 

thermal conductivity, so low thermal conductivity plastic is superior to higher thermal 

conductivity metal. Outer surface colour also has a small effect on heat loss with white / silver 

being superior to dark colours and black. Heating time is important so fast heating to boiling 

losses less heat than kettles that take longer to heat water (as there is less time for heat to be 

lost). The Quooker study estimated that wall heat losses are 3.3% of total energy consumption. 

This is relatively small as kettles heat up to boiling in a relatively short time (2 minutes for 1 litre) 

so there is very little time for heat to be lost from the outer wall surface. Lower power kettles that 

take much longer to boil water will lose more heat, so “fast boil” kettles will be more efficient. 

However their high power rating makes these impractical in EU Member States where domestic 

mains supply currents are limited. Therefore the maximum decrease in surface heat loss 

achievable is probably no more than 2% and so a figure of 1.5% is used below. 

 Kettles and urns that store hot water will lose much more heat from wall surfaces. Energy 

consumption will depend on the colour (as this affects heat radiation) as well as the 

effectiveness of insulation. The best insulation is a vacuum as used in the “hot water dispensers 

described in the Quooker study. From these, wall surface heat loss is 3% and 5% (for the two 

models studied). Commercial urns do not have vacuum insulation and various designs are 

used. Some models use a double wall thickness with an air gap
93

 as insulation, but others have 

no insulation. The datasheet for one 26 litre model  states that 190W of energy is consumed 

maintaining the water at 98˚C, which is the size of the heat loss
94

. More effective insulation such 

as is used with electric ovens may reduce heat losses.  

 Ability to heat a small amount of water and no more than is needed. The accuracy of the level 

indicator is important, but education of the user is most important. The minimum water volume 

indicated on many kettles is about 0.5 litres, although some are larger amounts and some have 

smaller minimum volumes. However, a typical cup or mug will be 0.15 – 0,3 litres. The minimum 

volume specified by the kettle manufacturer is probably necessary for the automatic power shut-

off to function, which may not operate correctly if less water is used, Users however have a 

tendency to boil more water than they need because they do not correctly interpret the volume 

markings on kettles
95

. The Quooker report refers to this as “overdose” and consumes about 

11.7% of energy consumption. 

 Heat input continues after the water reaches required temperature (boils) until the automatic 

cut-out actuates. The time this takes depends on the overall kettle design and so can vary 

considerably. It is important that this time does not increase with use, however, it is one of the 

more common complaints that automatic switch off times tend to lengthen with use and for 

some models this will continue until the kettles will not switch off at all. Automatic switch-off 

times are claimed to be shorter with thick film element heaters. Electric kettles are designed to 

switch off soon after the water boils, although inevitably there is a delay before the mechanism 

actuates. The most common design relies on steam flowing down a steam pipe onto a bimetallic 

strip that moves when heated to disengage the power contacts. Significant differences occur; 

                                                      

93
 For example, http://www.burco-lec.co.uk/PDF/Countertop_Brochure.pdf  

94
 http://www.swan-brand.co.uk/products/commercial-products/swan2-26ltr-6-gallon-urn.html  

95
 Authors’ personal observation – users are unsure how the marks relate the cups or mugs so use more water than needed. 

http://www.burco-lec.co.uk/PDF/Countertop_Brochure.pdf
http://www.swan-brand.co.uk/products/commercial-products/swan2-26ltr-6-gallon-urn.html
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for example, the author’s kettle takes 17 seconds to switch off, which does not appear to be 

unusually long (time to boil 120 seconds), whereas another kettle (owned by ERA) takes only 6 

seconds, both after boiling 1 litre, The 11 second heating time difference  is equivalent to an 8% 

shorter the heating time. The Quooker report states that the “extra boiling time” is 4.8% of the 

total primary energy consumption. Tests carried out by the consumer organization Which? 

measured the energy consumed during the time between boiling and switch off. The average 

energy consumption was 0.114kWh whereas the minimum was 0.103kWh and the most 

0.120kWh; a total range of 0.017kWh
96

. This shows that there is variation in products and so 

improvement is possible. It is possible to avoid this extra boiling time (overboil) by installing a 

thermostat to actuate the power cut-off. Some kettles on the EU market already have this 

design and can be set to switch off when the water reaches a pre-set temperature, e.g. 60, 90 

or 96˚C. This design is suitable making coffee, which does not need water to boil or for 

preheating water for cooking but this type of design does not however allow the water to boil 

which some tea drinkers insist on. Thermostats cannot be pre-set at 100˚C because water boils 

at a lower temperature at low atmospheric pressure. From the Which? study, the difference 

between average overboil energy consumption (0.114kWh) and BAT energy consumption 

(0.103 kWh) is 0.011kWh per use. If an average kettle is used 4 or 8 times per day 365 days 

per year, this would consume 16 or 32kWh which, as a percentage of the annual electricity 

consumption of 167kWh, is 9.6% or 19% of electricity that could potentially be saved. For the 

purposes of the improvement potential calculation below, the lower value of 9.6% is used. 

The improvement potential is not known but possible BAT values have been used below to estimate 

EU annual energy saving (1,504 MJ per year use phase primary energy consumption was calculated 

using the EcoReport tool using annual 167 kWh electricity consumption determined by the Energy 

Saving Trust). 

Table 53: Improvement potential individual product level 

Product group Improvement potential (primary energy use) with 
respect to energy consumption in use phase 

Reduce switch off time by to save 
0.011kWh/use (heat time 9.6% shorter) 

1,504MJ x 9.6% = 144MJ per year 

Reduce thermal mass of kettle by 105g of 
steel (assume reduces heat input by 3%) 

1,504MJ x 3% = 50MJ per year 

Reduce outer surface heat loss by 1.5% 1,504MJ x 1.5% = 22.6MJ per year 

Heat 10% less water 1,504MJ x 10% = 150 MJ per year 

Total improvement potential 367 MJ per year 

The calculated EU-27 primary energy saving for stocks of 117 to 200 million kettles are therefore 

estimated to be 42.8 to 73.2 PJ based on 2012 stocks;  

 This is equivalent to 4.8 to 8.1 TWh/year final energy saving and the final electrical energy 

saving = 4.8 – 8.1 TWh/year. 

Based on the predicted future EU population growth discussed above, the potential final energy 

savings for 2030 will be: 

 2030:  Primary = 43.7 to 77.6 PJ, final electricity = 4.8 to 8.7 TWh/year. 

Instantaneous water heater: It is not possible to give quantitative estimates of improvement potential 

for these appliances as no data on sales, stocks or annual energy consumption is available. Only 

                                                      

96
 Which? (UK) data provided  by ANEC and BEUC. 
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some of the technical issues described above for domestic electric kettles that influence energy 

consumption will be the same for instantaneous water heaters. Switch off time should not be an issue 

as this is controlled by the user. Heating more water than needed should also not be an issue. In fact 

most kitchen appliance designs will dispense a small fixed amount of water, e.g. 125ml. Dispensing a 

fixed amount rather than allowing the user to control water flow has disadvantages as cups and mugs 

have very variable volumes and the fixed volume is unlikely to match these. Therefore, as users often 

want a full cup or mug, they may be forced to dispense more water than they need. Thermal mass and 

thermal insulation may be relevant to use phase energy consumption and give opportunities to reduce 

energy consumption, although by a smaller total percentage than is achievable for kettles. As no data 

for instantaneous water heaters is available, predictions of future energy saving are not possible. 

Other resources used will depend on the design. Standalone kitchen appliance designs resemble 

kettles so resource consumption will be similar.  

Commercial urns: It is difficult to calculate improvement potential as very little market or energy 

consumption data is available. However, there may be opportunities for energy saving such as by: 

 Use of thermal insulation, ideally with vacuum as in Quooker water heaters. Some manual fill 

urns have double wall insulation, but others have a single layer wall only. Auto-fill urns are 

insulated but its performance may vary. 

 Auto switch off after predefined time – a few models already have this feature (typically 3 hours) 

but this is not mandatory as commercial appliances are excluded from the Standby and Off-

Mode Power Consumption Regulation 1275/2008. 

 Thermal mass minimisation – the scope for improvement using this option may be limited as 

urns need to be robust for safety reasons to prevent scalding users 

The annual electricity consumption of a manual fill urn was calculated above as 168kWh per year of 

which 121.6kWh raises the water temperature. The main improvement is probably from improved 

insulation, although auto-shut off and other features may also reduce consumption. If the keep hot 

energy consumption could be halved, 23.8kWh per urn would be saved. If stocks are 3 million, then 

the EU electricity saving would be 71 GWh/year or 0.64PJ/year. This is relatively small in comparison 

with domestic kettles. 

8.4.2. Improvement potential – Other resource consumption 

Other benefits, as well as energy consumption, would result from improved durability. Failure rates 

vary and are discussed above. As a hypothetical illustrative example, we compare a poor design with 

20% failures within 1 year (this is unusually high) and a good design with only 1% first year failures 

(this is claimed to be achievable with one type of thick film elements). Later failures are not 

considered. The benefit would be as follows: 

 Scenario 1: 20% failures in 1 year (failures in subsequent years not considered): 

 In year 1, for every 100 kettles in use, 20 fail within 1 year and have to be replaced, so 

120 kettles are manufactured and transported. 

 In year 2, two of the replacement kettles has to be replaced 

 Over 7 year period, 122 kettles are made and delivered 

 Scenario 2: 2% failure in year 1 (failures in subsequent years not considered): 

 In year 1, for every 100 kettles in use, 1 fails within 1 year and have to be replaced, so 

101 kettles are manufactured and transported. In year 2, 0.002 (1 x 0.2%) kettles are 

replaced, do over 7 years, about 101 have to be made. 
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So comparison of scenarios 1 and 2 shows that with poor durability, about 21% more kettles are 

consumed if durability is poor. 

Calculations with EcoReport Tool using the Ashby’s BoM for kettle materials, show that production 

and distribution energy consumption and two other environmental impacts are reduced by scenario 2 

as follows. 

Table 54: Improvement potential individual product level – manufacture 

and distribution phases only 

Product group Production and 
distribution phase 
energy consumption  

Non-haz waste Heavy metals 
emissions 

20% failures in year 1 
(100 users) 

122 kettles = 122 x 
258MJ = 31.5 GJ 

122 x 0.4 = 48.7kg 3.42 g Ni eq. 

1% failure in year 1  
(100 users) 

101 kettles = 102 x 
258MJ = 26.1 GJ 

101 x 0.4 = 40.3 kg 2.83 g Ni eq. 

Improvement / user 54MJ/kettle 84g/kettle 5.9 mg Ni eq. 

Improvement EU-27 
total / year 

54MJ x 23.4 million 
(sales) = 1.26 PJ/year 
(60 million sales = 
3.24 PJ/year  

1,966 tonnes for 
23.4 million sales 
(5,040 tonnes for 
60 million sales) 

138 kg Ni eq. for 23.4 
million sales  
(354 kg Ni eq. for 60 
million sales)  

In addition, better durability, using this illustrative example would give a saving of process water of up 

to 176 million litres. 

8.4.3. Improvement potential – Discussion of results 

The calculations used in task 3 have used several assumptions. These are likely to affect the energy 

saving potential and more data is needed to determine more accurate results. These assumptions 

include: 

 The average energy consumption of kettles in the 28 EU Member States will be very variable 

although the UK value used here appears to be typical. 

 The improvement potential options are estimates based on limited research and may be over-

optimistic. Furthermore, one of the technical designs that reduce energy consumption is thick 

film heating elements and data from stakeholders indicates that only one relatively new design 

is reliable. Designs are patented and the Ecodesign Directive Article 15.5 (e) states: 

 in principle, the setting of an ecodesign requirement shall not have the consequence 

of imposing proprietary technology on manufacturers 

There are many proprietary thick film heaters available, however some are susceptible to 

overheating if scale is allowed to build up. One design that is not susceptible to 

overheating is proprietary but is available from at least two suppliers. 

 The numbers of self-contained hot water dispensers and commercial urns are not known so 

have not been included in improvement option calculations (although they are not thought to be 

large). 

 There is a large discrepancy in sales data between Prodcom and industry estimates. There is 

also uncertainty over the level of stocks in the EU. 

Industry standard test methods are used for kettle durability assessment but energy consumption is 

not necessarily measured as part of these investigations. However, measurement of energy 
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consumption during these standard test cycles could form the basis of a standard energy measure-

ment method that could be the basis of an EU energy label. 

The impact of poor durability on total primary energy consumption (GER) is not a large percentage of 

the total lifecycle energy consumption (even using a very pessimistic failure rate), although other 

impacts may be more significant, i.e. resource consumption, environmental emissions due to 

production and distribution phases and waste, but these values need to be compared with those from 

other product groups to determine their significance. Consideration of options to improve durability 

would be beneficial in reducing several environmental and health impacts as well as reducing the 

quantity of EU waste. Mandatory durability requirements may also protect those reputable EU-based 

kettle manufacturers that already make significant efforts to achieve high reliability durable products 

from low priced less reliable Asian imports. 

The calculations reported here indicate that the primary energy saving potential is significant at 

Primary = 43.7 to 77.6 PJ, final electricity = 4.8 to 8.7 TWh per year and so prioritization in Working 

Plan 3 should be considered. Life cycle environmental impacts are higher than necessary due to poor 

durability, particularly in the production and distribution phases. However, the production phase 

energy consumption is a fairly small proportion of the total. Process water consumption, waste and 

emissions from production could be reduced by improved durability and so the quantities calculated 

here should be considered to determine if they are sufficient to justify an ecodesign obligation on 

durability. 

8.4.4. Cost calculation 

The price of kettles varies considerably in the EU, but this does not appear to depend on energy 

efficiency or durability. Good design requires a good understanding of kettle technology which some 

manufacturers may not possess (hence the poor durability of some models). Life testing of new 

designs will identify any fatal flaws in design that can be corrected but this will incur a cost which may 

be significant if only small numbers of a model are manufactured but will be negligible if large numbers 

are produced. Currently, thick film heater elements are more expensive that heating coils but this is 

mainly due to the relatively small numbers produced. There will be economies of scale if these were to 

be much more commonly used. Large scale manufacture is straightforward and so costs would come 

down and may not be very different to the cost of heating coils. Thick film circuits are common in many 

other industry sectors, e.g. automotive and IT, and are made in extremely large numbers so that 

production cost are very low. It would appear that improvement in durability and energy efficiency 

should be achievable without significant costs increases to consumers.  . Available cost information is 

as follows: 

Lifetime: domestic electric kettle lifetime is estimated by the UK MTP at 4.4 years. Manufacturers 

expect concealed “underfloor” element kettles to survive 20,000 hours use (ca. 7 years), whereas 

immersed coil element kettles have shorter lifetimes of about 3 years. 

Average price: Not known, retail prices vary typically from €6 to €120. One stakeholder has indicated 

that manufacturing costs of electric kettles are typically from  €6.20. They also provided information 

that thick film heaters are 30% more expensive than underfloor heating elements which is enough to 

discourage their use by kettle manufacturers. However this only adds €0.60 to production costs so 

should not discourage consumers. Most of the other potential energy savings described here are 

attained by good design expertise and so R&D is required but production costs should not be 

significantly affected. 

Value of energy saving: An annual primary use phase energy saving of 366MJ has been calculated 

above, which is equivalent to 40kWh electricity per year. If the EU average electricity price is 
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€0.195/kWh, annual savings on energy costs would be €7.80 per year and for a 7 year lifetime would 

be €54.6. This should easily exceed any additional costs due to improved design. Although this energy 

saving may be over-optimistic, if it were only half of this value, the electricity cost saving is still more 

than the minimum kettle manufacture cost.   

8.5.Summary 

Table 55 presents a summary of the product group ”Kettles”. Domestic instantaneous water heaters 

are included here as no data is available, although sales are very small compared to kettles. 

Table 55: Summary – Kettles 

(TWh for final energy and PJ for primary energy) 

 Year Kettles 
Commercial 

urns 
Total 

Market data 

Sales (1,000) 
2010 23,400–60,000.  - 

2012  500  

Stock (1,000) 
2011 
2020 
2030 

117,000–200,000 
119,000–204,000 
122,000–208,000 

2,800 - 

EU-27 Energy consumption 

Over the life 
cycle 

2011 
2020 
2030 

209–357 PJ 
213–365 PJ  
217–370 PJ 

n.a. 
209 – 357 PJ 
213 – 365  PJ 
217–370 PJ 

In use phase 
(per year) 

2011 
2020 
2030 

176 to 300PJ / 19.5 – 33.3 
TWh  

179 to 306 PJ / 20.0 – 34.3 
TWh  

183 to 312 PJ / 20.4 – 34.7 
TWh  

4.5PJ / 0.5TWh  

181 to 305PJ / 20 – 33.8 TWh  

184 to 310 PJ / 20.5 – 34.8 
TWh  

188 to 317 PJ / 20.9 – 35.2 
TWh 

EU-27 Energy savings 

In use phase 
(per year) 

2020 
2030 

42.8 to 73.2 PJ /4.8 to 8.1 
TWh  

43.7 to 77.6 PJ / 4.8 to 8.7 
TWh 

0.64PJ / 0.07 
TWh. 

43.4 to 73.8 PJ /4.9 to 8.2 TWh  

44.3 to 78.2 PJ / 4.9 to 8.8 
TWh 

Confidence in the energy savings estimates (from + to +++) 

  ++ +  

Additional information 

Domestic kettle durability issues have an effect on non-energy impacts. The savings potential 

is up to e.g. 5,040 tonnes per year of non-haz waste, 354 kg Ni eq heavy metals emissions to air 

per year and 176 million litres process water per year. 
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9.Energy-using equipment in means 

of transport 

Means of transport employ a range of different technologies and appliances that use and convert 

energy. Among these means of transport are: 

 Automobiles; 

 Trucks; 

 Busses; 

 Special purpose vehicles, e.g. construction, agriculture, military, etc.; 

 Ships (of all kinds and sizes), for passenger transport, cargo or special duty; 

 Airplanes (of all kinds and sizes), for passenger transport, cargo or special duty; 

 Trains, for passenger transport, cargo or special duty; 

 All kinds of other special purpose transportation equipment (e.g. cable cars, pipelines). 

The main function of most means of transport is to provide traction / movement and this is achieved 

through different basic energy conversion technologies, especially: 

 Combustion engines; 

 Steam engines; 

 Electric motors; 

 Turbines. 

These run on different fuels/ energy sources, e.g. gasoline, diesel, electricity, natural gas, different 

qualities of oil, hydrogen, etc. 

Primary energy is hence usually converted into some kind of mechanical energy for traction/ 

movement. Yet, means of transport often also run energy using auxiliary equipment providing 

functions other than traction/ movement energy, and possibly relying on separate energy conversion 

and provision technologies. 

As means of transport themselves are not in the scope of the Ecodesign Directive (though major 

consumers of energy), the basic conversion technologies for mechanical traction/ movement are not in 

scope here. It is unclear if other energy using equipment used in means of transport would also fall 

under the scope of “means of transport”. The reasoning for excluding “means of transport” from 

Ecodesign was that they were usually covered by existing legislation. However, for the equipment 

discussed her, it seems that this may often not be the case, () and the question arises if and where it 

could be addressed. There seems to be a consensus that products which are similarly used in a 
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stationary way and in means of transport are within scope of the Ecodesign Directive.
97

 Question is if 

also energy using equipment which is not directly part of means of transport and sufficiently uniform 

etc. can be addressed by Ecodesign. An answer can and shall not be attempted here. 

However, such equipment may also be an important consumer of energy and better understanding the 

scale of its impact and improvement potential can help decide on its best possible treatment in future 

legislation. 

For possible Ecodesign measures, such equipment must have a significant environmental impact, be 

sold in large volumes and provide significant improvement potential. Also the technology should be 

sufficiently separate from the means of transport themselves and homogenous to allow for 

establishment of clear criteria. 

The range of such auxiliary equipment is of course large and its treatment beyond the scope of this 

study. We therefore attempt to provide basic information on the possible range and significance of 

such auxiliary equipment and provide a slightly more detailed assessment for one selected product 

group, notably reefers (refrigerated containers). 

For the different means of transport a quick Internet search reveals the following common auxiliary 

energy consumers: (not exhaustive): 

 Road 

 Automobiles: Air conditioning, lighting, heating, amplifiers, window heaters, ventilation, 

seat heater, navigation, heated side mirrors; 

 Trucks: see automobiles, refrigeration; 

 Busses: see automobiles; 

 Rail 

 Cargo: Refrigerator cars (reefers); 

 Passenger: Air conditioning, heating, lighting; 

 Ships 

 Auxiliary generators; 

 Lighting; 

 Cargo: Reefers (refrigerated containers); Cooling plants on ships; 

 Passenger: Air conditioning. 

Electric energy in means of transport is typically supplied through electric generators connected to the 

main engine (running on diesel, gasoline, heavy crude and similar), by auxiliary diesel generators (e.g. 

on trucks or ships, separate from the main engine) and perhaps additionally through temporary 

connection to the main grid in stationary use. 

Hence, for combustion engines final energy Efuel,final needed to power an extra electrical consumption 

of Eel,final depends directly on conversion efficiencies of the used engines and generators (neglecting 

further conversion and transmission losses in the vehicle/means of transport) 

                                      

                                                      

97
 See Frequently Asked Questions (FAQ) on the Ecodesign Directive 2009/125/EC establishing a framework for the setting of 

Ecodesign requirements for energy-related products and its Implementing Regulations, S.15  
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Primary energy needed for Efuel,final can then be calculated by adding energy expended for production 

and distribution of the fuel (see Table 56) 

                     
          

           
 

For an extra energy consumption of 1 kWh (e.g. power load of 100 W for 10 hours), required primary 

energy Eprim can then be calculated as 

       
         

         
   
          

           
 

Doing this for diesel, gasoline and electricity approximate energy consumption can be calculated for 

common energy conversion technologies used on means of transport. (see Table 56) 

Table 56: Primary energy needed per final energy of different fuels for diesel and gasoline 

engines
98

 

Fuel 

Expended 
primary energy 
units per unit 
final energy 

     

           
 

Typical engine 
efficiencies 

     

Typical 
generator 

efficiencies      

Primary energy 
needed for 1 
kWh of final 

energy 
consumption 

(in MJ) 

Diesel 1.18-1.23 0.5 0.8 10.8 

Gasoline 1.16-1.21 0.38 0.8 14.0 

Electricity 2.5 n.a. n.a. 9.0 

Hence each 100 W of power consumption running for 10 hours would entail approximately 9-14 MJ of 

primary energy consumption, depending on the specific energy provision technology used and not 

taking into account conversion and distribution losses on the means of transport itself. 

The amount of fuel needed to provide Eprim then depends on the (usually net) calorific value of the fuel 

used, e.g. 30.1 MJ/l for gasoline. 

To get a first approximation for the relative importance in terms of total primary energy consumption of 

different energy using equipment typical power loads, use-hours per year and quantities could be 

used. (see Table 57 as an example for such a calculation for reefers, more accurate assessment 

below)  

Table 57: Typical load, operating hours and approximate primary energy consumption of 

reefers as an example of energy using equipment in means of transport. 

 
Typical 

power load 

Average 
hours in use 

per year 

Annual per unit 
final energy 

consumption 

Quantity in 
EU-27 

Approximate 
primary 
energy 

consumption 

                                                      

98
 JEC - Joint Research Centre-EUCAR-CONCAWE collaboration, Well-to-Tank Report Version 4.a, Appendix 2: Summary of 

energy and GHG balance of individual pathways, Well-to-wheels analysis of future automotive fuels and powertrains in the 

European Context, 2014. 
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Typical 

power load 

Average 
hours in use 

per year 

Annual per unit 
final energy 

consumption 

Quantity in 
EU-27 

Approximate 
primary 
energy 

consumption 

Ships - Cargo      

Reefers 

(refrigerated 

container) 

3.6 kW 2920 10.5 MWh ~ 900,000 95 PJ 

For a more detailed understanding it was decided to put a focus on the product group reefers, given 

that it is used in significant quantities, directly energy consuming, used onboard and offboard and 

likely rather uniform in technologies and possible improvement options. 

If certain types of energy using equipment used in means of transport are deemed of interest for 

possible inclusion in Ecodesign, a more detailed study should be commissioned, exploring the range 

of possible technologies and the feasibility of including them in the Ecodesign Working Plan. 
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10.Example: Reefers (refrigerated 

containers) 

10.1.Product group description 

Reefers are refrigerated containers for the (mostly) sea-born transport of perishable goods. They are 

usually 20 or 40 foot long, just as conventional ISO normed containers. 

Reefers (Integral reefer containers or refrigerated containers) have energy using refrigeration units 

integrated and require an external power supply. On board a ship this is achieved through connection 

to the ship’s power supply (via “plugs”) or connection to an extra “power pack” (diesel generator), 

which itself is fit to 20-foot container dimensions. On land power supply is achieved through 

connecting to the terminal power system or (e.g. for road and rail transport) through a genset, which is 

either integrated in or connected to the main refrigeration unit. 

In addition to refrigeration reefers may also be equipped to control the specific atmosphere of the 

cargo, e.g. by removing excess CO2 and ethylene. 

As reefers are standardised to fit conventional container sizes (i.e. 20 or 40 feet long and according to 

ISO standards) they can be used on different ship and transport modes. 

The following variants are distinguished
99

:  

 R0 Integral Reefer - Mechanically refrigerated; 

 R1 Integral Reefer - Mechanically refrigerated and heated; 

 R2 Integral Reefer - Self-powered mechanically refrigerated; 

 R3 Integral Reefer - Self-powered mechanically refrigerated and heated; 

 H0 Refrigerated or heated with removable equipment located externally; heat transfer 

coefficient K=0.4W/M2.K; 

 H1 Refrigerated or heated with removable equipment located internally; 

 H2 Refrigerated or heated with removable equipment located externally; heat transfer 

coefficient K=0.7W/M2.K; 

 H5 Insulated - Heat transfer coefficient K=0.4W/M2.K; 

 H6 Insulated - Heat transfer coefficient K=0.7W/M2.K. 

Further distinction is with regard to size (20, 40 or rarely 45 feet) and whether or not it can be used for 

food.  

Reefers may have one or two refrigeration units (redundant set-up for particularly sensitive cargo) and 

be equipped with or without integrated genset(s) (for possible self-supply should no plugs be 

available). 

                                                      

99
 ISO 6346 
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Other types of refrigerated transport: 

 For the transport of perishable cargo also (merely) insulated containers are used (porthole 

containers), which are directly connected to the cooling plant of the ship; 

 Conventional reefer ships; 

 Cryogenic cooling and transport in conventional containers (using liquid nitrogen, liquid carbon 

dioxide). 

Though these other types of transport also require energy for cooling they are not considered in 

scope, as cooling is either taking place on land or in central cooling units on ships, likely often custom-

fit to the specific ship. 

In scope 

 Reefers (containers with integrated refrigeration units) of different sizes 

 Heated containers 

Out of scope 

 Conventional reefer ships 

 Porthole (insulated) containers 

 Cryogenic transport in conventional containers 

10.2.Market and stock data 

Dynamar (2013) has compiled information on current trends in reefer container shipping, which gives 

an initial estimate of overall market
100

.  

Reefer containers are increasingly replacing conventional reefer ships. Number of reefer containers in 

use worldwide in 2013 is estimated at 2.3 million TEU (Twenty-foot Equivalent Units). Overall 95 

million tons of fresh produce have been shipped in 2013 in reefer containers or in conventional reefer 

ships. 200,000 reefer containers TEU were manufactured globally in 2013. A significant share will be 

40 foot high-cube containers, so actual numbers may be somewhat lower. However average figures 

such as energy consumption (see below) are usually given normalized to 20-foot containers. 

Largest operators include Denmark based Maersk Line (510,000 TEU reefer containers), Swiss based 

MSC (with main port Antwerpen) and Germany based Hamburg Süd (334,000 TEU reefer containers). 

To establish stock and sales data for Europe it is assumed that 40 % of reefers are for purposes of 

European inland, inbound or outbound transport (assumption based in part on global importance of 

European operators). 

Given the current growth rate of almost 10 %, for both stock and sales average annual growth of 5 % 

is assumed until 2020, slowing to 2 % until 2030. Based on this assumption the stock of reefers going 

through Europe would grow from 920,000 in 2013 to almost 1,300,000 in 2020 and 1,600,000 in 2030 

(see Table 58). 

 

                                                      

100
 http://www.hellenicshippingnews.com/766a0e89-a7f1-4dac-aaa0-5e8dca96be6b/, last accessed 7 July 2014 

http://www.hellenicshippingnews.com/766a0e89-a7f1-4dac-aaa0-5e8dca96be6b/
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Table 58: Sales and stock of European related reefers 

 
2013 2015 2020 2025 2030 

Sales (in 

thousands) 
80 88 113 124 137 

Stock (in 

thousands) 
920 1014 1295 1429 1578 

10.3.Resource consumption 

10.3.1.Energy consumption 

Maersk Line provides a figure for average energy consumption of a reefer container per day of 55 

kWh
101

. This is reasonably close to average figures for power load provided by other (much older) 

sources (3.6 kW per TEU, with 4.0 kW per 20ft container and 7 kW per 40ft container (which equals 

3.5 kW per TEU), which would be equal to 86.4 kWh when running continuously)
102

. 

Applying this figure and assuming an average container utilisation one third of the year, overall final 

and primary energy consumption can be calculated. As electricity is provided by both diesel engines 

(on-board) and main grid (on-shore) an average conversion factor of 10 MJ per kWh is applied to 

convert final into primary energy consumption (see introductory chapter on energy using equipment in 

means of transport). 

Total annual primary energy consumption rises from 62 PJ in 2013 to more than 100 PJ in 2030. 

Table 59: Annual final and primary energy consumption of “European” reefers 

 
2013 2015 2020 2025 2030 

Stock (in thousands) 920 1014 1295 1429 1578 

Average per unit energy consumption (in 

kWh/ year) 
6692 6692 6692 6692 6692 

Total annual final energy consumption (in 

TWh) 
6.2 6.8 8.7 9.6 10.6 

Total annual primary energy consumption (in 

PJ) 
62 68 87 96 106 

10.3.2.Other resource consumption 

Reefers are a relevant source of refrigerant emissions. However an analysis of this has not been done 

here. Also other resource issues have not been analysed as not appropriate data was available. 

                                                      

101
 http://www.maersklinereefer.com/help-contact/faq2, last accessed 3 July 2014 

102
 http://www.drwild.de/1999-09-20_ICR_Reefer_Container.pdf  

http://www.maersklinereefer.com/help-contact/faq2
http://www.drwild.de/1999-09-20_ICR_Reefer_Container.pdf
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10.4.Improvement potential 

10.4.1.Improvement potential – Energy consumption 

Technical options to improve energy consumption of reefers relate foremost to insulation (limited due 

to space constraints), ventilation and efficiency of refrigeration equipment. Maersk Line describes 

achieved energy consumption improvements of two thirds over the last ten years
103

. 

There is some evidence that insulation of reefer containers deteriorates quickly in reefers, affecting 

overall energy consumption
104

. The opportunities for better insulation are limited as space on 

containers is valuable and optimised for standard ISO sized palettes. 

There is also some evidence that better monitoring and control of reefers leads to efficiency 

improvements. One supplier of related software claims 18 % energy savings, mostly related to 

compressors, with payback time of less than a year
105

.  

Hamburg Sued aims to reduce reefer energy consumption by 15 % in existing containers and 20 % for 

newly build containers. It is unclear what the starting year is. Improvements relate to compressors 

(output) controlled by variable speed drives and “smart” fan motors. They also state that conventional 

containers always run at 100 %. Excess cooling is “dumped”
106

.  

Assuming a possible improvement potential through Ecodesign of 15 % up to 2020 and further 5 % 

until 2030, overall savings potential can be calculated. Primary annual energy savings of 17 PJ in 

2020 and 21 PJ in 2030 would be possible based on the above assumptions. (see Table 60) 

Table 60: Annual final and primary energy savings potential for reefers 

 
2013 2015 2020 2025 2030 

Stock (in thousands) 920 1014 1295 1429 1578 

Total annual primary energy consumption (in 

PJ) 
62 68 87 96 106 

Energy savings potential 
 

15% 20% 20% 20% 

Annual final energy savings potential (in 

TWh)  
1.0 1.7 1.9 2.1 

Annual primary energy savings potential (in 

PJ)  
10.2 17.3 19.1 21.1 

10.4.2.Improvement potential – Other resource consumption  

Improvement potential for other resources has not been assessed. 

10.4.3.Cost calculation 

A cost assessment has not been done. 

                                                      

103
 http://maersklinereefer.com/expert-panel/henrik-lindhardt/energy-requirement-for-reefer-shipments-drops  

104
 http://maersklinereefer.com/expert-panel/henrik-lindhardt/energy-requirement-for-reefer-shipments-drops  

105
 http://www.smartcool.net/news/press-releases/244-smartcool-announces-18-savings-by-new-energy-efficiency-solution-for-

refrigerated-transportation-market  

106
 http://www.hamburg-sued.com/group/en/corporatehome/qualityenvironment/containerlogistics/reefer_1/reefer.html  

http://maersklinereefer.com/expert-panel/henrik-lindhardt/energy-requirement-for-reefer-shipments-drops
http://maersklinereefer.com/expert-panel/henrik-lindhardt/energy-requirement-for-reefer-shipments-drops
http://www.smartcool.net/news/press-releases/244-smartcool-announces-18-savings-by-new-energy-efficiency-solution-for-refrigerated-transportation-market
http://www.smartcool.net/news/press-releases/244-smartcool-announces-18-savings-by-new-energy-efficiency-solution-for-refrigerated-transportation-market
http://www.hamburg-sued.com/group/en/corporatehome/qualityenvironment/containerlogistics/reefer_1/reefer.html
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10.5.Summary 

Table 61 provides a summary of market data, energy consumption and improvement potential for 

refrigerated containers (reefers) in Europe. In a possible preparatory study more detailed technological 

assessment of available (improvement) technologies should be done. 

For a possible inclusion in Ecodesign, possible relation to other regulations should be established as 

reefers are closely related to means of transport, which in itself are excluded from Ecodesign. 

Table 61: Summary - Reefers 

  Year Refrigerated containers (reefers) 

Market data (in thousands) 

Sales 2013 80 

Stock 

2013 920 

2020 1,295 

2030 1,578 

EU-27 energy consumption 

Over life cycle  n.a. 

In use phase 

2013 6.2 TWh / 62 PJ 

2020 8.7 TWh / 87 PJ 

2030 10.6 TWh / 106 PJ 

EU-27 energy savings  

Over life cycle  n.a. 

In use phase 

(per year) 

2020 1.9 TWh / 17.3 PJ 

2030 2.1 TWh / 21.1 PJ 

Confidence in energy savings estimates (from + to +++) 

  ++ 

Additional information 

Possible measure: Require minimum energy performance 

Possible intervention: Require minimum durability of insulation 
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11.Greenhouses 

11.1.Product group description 

Greenhouses are building structures used to provide protection and specific growing conditions for 

plants. Greenhouses are also often called glasshouses or “protected horticulture”. They usually have a 

translucent shell, made from glass or hard plastic or plastic foil. The basic function is to increase 

ambient temperatures for plants through the “greenhouse” effect (sun rays pass through translucent 

shell and heat surfaces inside the greenhouse; gathered heat is retained from escaping back to the 

environment by the enclosure
107

), but they also protect against precipitation and wind. In addition to 

the normal greenhouse/glasshouse effect, many greenhouses are equipped with heating and lighting 

to further improve growing conditions. Additional features may include regulating ambient air 

temperatures, O2/CO2 concentrations, humidity and irrigation. Consequently, greenhouses allow for 

creating specific climatic conditions for specific plants (edible and ornamental) that differ from 

surrounding conditions and hence facilitate growing plants where and when they would normally not 

be able to grow equally well.
108

 

Greenhouses are also used as retail space for plants, for plant-related research or for displaying 

plants, such as in botanic gardens. 

Greenhouses are available from very small scale (e.g. small “boxes” for home use) to very large scale 

purpose-built installations on farms. A basic differentiation is with regard to the shell material used: 

glass vs. hard plastic or plastic foil. Most manufacturers offer module based greenhouse designs that 

allow for a custom fit of greenhouses to the desired size. 

With regard to possible Ecodesign regulation, greenhouses that are equipped with energy consuming 

equipment (heating, lighting, ventilation, building controls) are of interest. Others do not have a direct 

or limited impact on energy consumption and resource use is presumably limited to basic materials 

(glass, different types of plastic, steel, aluminium). 

Typical greenhouse crops: 

 Vegetables and similar: Tomatoes, cucumbers, peppers, aubergines, lettuce; 

 Herbs; 

 Ornamentals; and 

 Transplants (plants prepared to be transplanted to open field agriculture). 

In scope 

 Pre-manufactured greenhouses for professional use, equipped with heating, lighting, ventilation; 

 Pre-manufactured greenhouse modules for heated, lighted greenhouses; and 

 Polytunnels. 

                                                      

107
 This is different than the similarly named underlying process of global warming. 

108
 http://de.wikipedia.org/wiki/Gew%C3%A4chshaus  

http://de.wikipedia.org/wiki/Gew%C3%A4chshaus
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Out of scope 

 Purpose-built/individual designed greenhouses; 

 Small-scale pre-manufactured greenhouses for domestic use (With regard to energy use, 

professionally used greenhouses are likely most important); 

 Hotboxes; 

 Cold frames; and 

 Row covers (plastic sheets, plastic foil, fleece, netting). 

Figure 19: Greenhouse 

in domestic garden
109

 

 

Figure 20: Greenhouse 

for professional use
110

 

 

Figure 21: Polytunnels
111

 

 

 

Figure 22: Large-scale professional “venlo” greenhouse (Netherlands)
112

 

 

Greenhouse growing is associated with a range of particular energy consuming technologies besides 

the greenhouse structure itself that could be of interest for dedicated Ecodesign considerations, e.g. 

 The heating-/ CO2-enrichment equipment (boilers, CHP, pipes) and condensers; 

 Heat storage tanks; 

 Irrigation equipment; 

 Ventilation equipment; 

 Supplementary lighting for plant growth; and 

 Sensor systems. 

                                                      

109
 de.wikimedia.org: Picture “Gartengewächshaus” released by author Jürgi-würgi into the public domain, 

http://de.wikipedia.org/wiki/Datei:Gartengew%C3%A4chshaus.JPG  

110
 de.wikipedia.org: Picture released by author Steven into the public domain, http://de.wikipedia.org/wiki/Datei:103_2934.JPG  

111
 en.wikipedia.org: Picture by author Val Vannet, licensed under Creative Commons Attribution Share Alike 2.0 Generic, 

http://en.wikipedia.org/wiki/File:Polytunnel_Balhungie.jpg  

112
 de.wikipedia.org: Picture by author Quistnix licensed under Creative Commons “Nammensnennung 1.0 generisch”, 

http://de.wikipedia.org/wiki/Datei:Westland_kassen.jpg  

http://de.wikipedia.org/wiki/Datei:Gartengew%C3%A4chshaus.JPG
http://de.wikipedia.org/wiki/Datei:103_2934.JPG
http://www.geograph.org.uk/profile/246
http://creativecommons.org/licenses/by-sa/2.0/deed.en
http://en.wikipedia.org/wiki/File:Polytunnel_Balhungie.jpg
http://creativecommons.org/licenses/by/1.0/deed.de
http://de.wikipedia.org/wiki/Datei:Westland_kassen.jpg
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11.2.Market and stock data 

No Prodcom data was available on sales of greenhouses. Eurostat provides basic statistics for “area 

under glass” for most countries in EU-28. The Eurostat data should include all productively used 

greenhouses, including glasshouses and polytunnels, this was however not further specified. Also, no 

aggregate figures were available. In particular, data for Slovenia was missing. For the purposes here, 

years for which data was missing were linearly interpolated or last/first available data used for 

subsequent/previous years. 2010 is the last year, for which most countries reported data (see Table 

62). 

The data likely does not include domestic greenhouses as used in private gardens, hence no 

adjustments necessary. Overall “area of crops under glass or (highly) accessible cover” is at around 

136,000 hectares in EU-27 (not including Slovenia). EGTOP (2013) provides an estimate of total 

greenhouse area in Europe for 2009 of 160,000 hectares
113

, being somewhat higher than the Eurostat 

figures. However, it is unclear what countries are included here and what the source of the estimate is. 

For the purposes here the Eurostat data is hence used as the basis. 

According to the Eurostat-data Spain, Italy and the Netherlands are by far the biggest countries in 

terms of greenhouse covered area, together accommodating more than 75 % of total EU-27 

greenhouse area, followed by Greece and Poland. 

Total greenhouse area appears to be stable. Some sources (e.g. EGTOP (2013)) assume dynamic 

development for greenhouses in Europe, given the “upcoming challenges” in the agricultural sector.
114

 

However, the specific reasons are vague and hence, here, a stagnating/ stable market is assumed for 

the future, which is dominated by replacements. 

Table 62: EU-27 Area of crops under glass or (highly) accessible cover (in thousand ha)
115

 

 2001 2005 2009 2010 Comment 

EU-27 total  
(w/o Slovenia) 

123.6 144.7 137.75 136.4 Without Slovenia 

Belgium 2.3 2.2 2.1 2.1  

Bulgaria 2.2 2 2.1 2.1  

Czech 
Republic 

0.1 0.1 0.1 0.1 Data for 2004 to 2010 own estimate; data 
taken from 2003 

Denmark 0.5 0.5 0.5 0.5  

Germany 3.5 3.4 3.3 3.3 Data for 2010 own estimate; assumed to be 
equal to 2009 

Estonia 0.3 0.3 0.1 0.1  

Ireland 0 0 0 0 Data for 2005 to 2010 was not available and 
assumed to be the same as in 2004 

Greece 3.5 3.5 5.3 5.3 Data for 2010 own estimate; assumed to be 
equal to 2009. Data for 2001 own estimate; 
assumed to be equal to 2002 

                                                      

113
 EGTOP (2013), Final Report On Greenhouse Production (Protected Cropping), Expert Group for Technical Advise on 

Organic Production, http://ec.europa.eu/agriculture/organic/eu-policy/expert-advice/documents/final-

reports/final_report_egtop_on_greenhouse_production_en.pdf  

114
 Already now one third of fruits and vegetables consumed in Europe are grown in greenhouses. 

115
 Eurostat (2014), http://epp.eurostat.ec.europa.eu/tgm/table.do?tab=table&init=1&plugin=0&language=en&pcode=tag00010  

http://ec.europa.eu/agriculture/organic/eu-policy/expert-advice/documents/final-reports/final_report_egtop_on_greenhouse_production_en.pdf
http://ec.europa.eu/agriculture/organic/eu-policy/expert-advice/documents/final-reports/final_report_egtop_on_greenhouse_production_en.pdf
http://epp.eurostat.ec.europa.eu/tgm/table.do?tab=table&init=1&plugin=0&language=en&pcode=tag00010
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 2001 2005 2009 2010 Comment 

Spain 52.3 65.2 63.3 63.3 Data for 2010 own estimate; assumed to be 
equal to 2009. Data for 2004 own estimate; 
linearly interpolated 

France 0 0 0 0 Only data points for 2008 and 2010 were 
available, others are interpolated 

Italy 36 41.6 34.6 34.6 2009 and 2010 data own estimate; assumed 
to be equal to 2008. Data for 2006 own 
estimate; linearly interpolated 

Cyprus 0.5 0.5 0.5 0.5  

Latvia 0.2 0.1 0 0 Data for 2010 own estimate; assumed to be 
equal to 2009 

Lithuania 0.2 1 0.5 0.5  

Luxembourg 0 0 0 0 Data for 2010 own estimate; assumed to be 
equal to 2009 

Hungary 1.5 1.9 2 2 Data for 2010 own estimate; assumed to be 
equal to 2009 

Malta 0.1 0.1 0.1 0.1  

Netherlands 10.5 10.5 10.3 9.2  

Austria 0.5 0.5 0.6 0.6 Data for 2010 own estimate; assumed to be 
equal to 2009 

Poland 5.5 7.5 6.3 6.3  

Portugal 2.1 2.1 2.4 2.4  

Romania 1.3 1.1 3.2 3.3  

Slovenia n.a. n.a. n.a. n.a.  

Slovakia 0.3 0.2 0 0 Data for 2007 and 2008 own estimate; linearly 
interpolated 

Finland 0.5 0.5 0.5 0.4 Data for 2002 own estimate; linearly 
interpolated 

Sweden 0.3 0.2 0.3 0.3  

United 
Kingdom 

1.7 2 2 2  

      

Croatia  
(not in EU-27) 

0 0.1 0.25 0.5 Data for 2009 own estimate; linearly 
interpolated 

To get an accurate estimate of overall energy consumption it would be helpful to differentiate the data 

further: 

 According to type of greenhouse (e.g. polytunnel, venlo, glass, hard plastic, single/double 

glazed, etc); no such data was available; 

 According to type of crop and form of production method (intensive/extensive, edible/orna-

mental/other); no such data was easily available; 

 According to type of installed equipment (heating, cooling, ventilation, lighting, irrigation, etc.) or 

if no such equipment is installed; no such data was available; and 

 Specific climatic conditions, though these are roughly evident from given country. 
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However, such data was not available or could not be easily compiled. The energy assessment further 

down will hence built on a very simple model. 

Also, to estimate current and future sales of greenhouses in EU-27, a simplified model was used. With 

stock data given, approximate sales data can be derived from average lifetime of products, especially 

given the apparently stable market conditions. Two main product categories are considered, namely 

hardcover greenhouses and polytunnels. Lifetimes were assumed to be 6 years for polytunnels and 15 

years for glass/ hard plastic greenhouses. As an approximation, it was assumed (no specific source 

available) that greenhouses in southern countries (Spain, Italy, Portugal, Malta, Cyprus, Greece) are 

predominantly (90:10) of the type polytunnel and greenhouses in other parts of Europe are mostly of 

type glass/hardcover plastic (60 hardcover greenhouse area : 40 polytunnel area), based on dominant 

greenhouse structures in Spain and the Netherlands. Further it is assumed that there is a slow trend 

towards building more resilient structure, i.e. replacing polytunnels with glass-/hard plastic green-

houses at a rate of 2 % every five years. 

Combining these assumptions and the made assumption on stable/stagnating market development, 

overall sales up to 2030 can be calculated. Results are shown in Table 63. 

Table 63: Future stock and sales of professional greenhouses in EU-27 

 2010 2015 2020 2025 2030 

Stock (in thousand ha) 

Polytunnels 108 106 103 101 99 

Glass/ hard plastic 29 31 33 35 37 

Total 136 136 136 136 136 

Sales (in thousand ha) 

Polytunnels 17,9 17,6 17,2 16,9 16,6 

Glass/ hard plastic 1,9 2,1 2,2 2,3 2,5 

Total 19.9 19.6 19.4 19.2 19.0 

11.3.Resource consumption 

11.3.1.Energy consumption 

As greenhouses are complex systems their energy consumption is partly a question of definition and 

scope. A greenhouse is an indirect Energy-related Product (ErP). The structure itself does not 

consume energy in the use-phase, yet it does have a significant influence on different kinds of energy 

consumption related to the cultivation of the crop inside, particularly: 

 Energy use for heating, often natural gas; 

 Electricity use for lighting; 

 Electricity use for ventilation; 

 Energy use for CO2-enrichment; 

 Energy use for irrigation; and 

 Energy use for cooling; 
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Energy use can be measured per area (e.g. ha) or per amount of produce. The latter provides a more 

accurate assessment of efficiency but also disguises absolute energy consumption. Here, an area 

based model is used as area data is available from Eurostat and yields of different crops are 

dependent upon various further factors that could not be taken into account here. 

Different plants/ crops require very different growing conditions with implications for the design and 

energy use of greenhouses used. For the UK, the Carbon Trust identified four typical and important 

greenhouse production methods:
116

 

 Energy intensive edible crop production, e.g. tomatoes, cucumbers and peppers using high 

temperatures (above 18°C) together with humidity and CO2 control; 

 Energy intensive ornamental crop production, e.g. chrysanthemum, begonia and poinsettia 

using temperatures above 18°C together with humidity control, CO2 enrichment and 

supplementary lighting; 

 Energy extensive edible crop production, e.g. lettuce production where lower growing 

temperatures and less complex environmental controls are used; and 

 Energy extensive ornamental crop production, including crops that are grown at low 

temperatures (< 15°C heating temperature) such as bedding plants, etc. 

They provide the following energy consumption benchmarks, derived from detailed data for the Dutch 

glasshouse sector and concluded that climatic conditions and growing systems are very similar in the 

UK. It seems that reported figures (in kWh/m²) are final/specific energy consumption per year, though 

this is not entirely clear. Also it is not clear in how far additional energy consuming processes, such as 

CO2 enrichment, night break lighting, supplementary lighting, soil cooling, cooling, are already 

included in these figures. The reported data has been converted into GWh/ha to align the data with 

available Eurostat data above.  

Table 64: Annual use-phase energy consumption per type of protected horticulture 

(in GWh/ha)
116

 

 Edible crops Ornamental crops 

Intensive Extensive Intensive Extensive 

Heat Elec-

tricity 

Heat Elec-

tricity 

Heat Elec-

tricity 

Heat Elec-

tricity 

Typical 6.75 0.15 2.50 0.12 4.50 0.60 1.75 0.12 

Best practice 5.20 0.10 2.25 0.08 3.50 0.60 1.55 0.08 

Improvement 

potential 

23% 33% 10% 33% 22% 0% 11% 33% 

The pan-European EUPHOROS project assessed common greenhouse structures and compiled their 

“environmental and economic profile”.
117

 Besides an approximate bill of materials (shown in the next 

section) it provides information on energy consumption of polytunnels in Spain and glass greenhouses 

in the Netherlands for growing tomatoes. Based on their bill of materials gross energy requirements 

have been calculated with the EcoReport tool. Primary energy consumption is calculated assuming 

that heat is provided entirely by natural gas (hence, final and primary energy are the same) and for 

                                                      

116
 Carbon Trust (2004), Energy Benchmarks and Saving Measures for Protected Greenhouse Horticulture in the UK 

117
 EUPHOROS (2011), Environmental and economic profile of present greenhouse production systems in Europe, Annex 
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electricity a conversion coefficient of 2.5 is applied. Natural gas seems to be a dominant fuel in 

greenhouse heating, though, of course, also other heating systems are used. 

Table 65: Final use-phase and gross energy requirement individual product level (tomato 

cultivation as basis) 

 Heating 

(GJ/(ha*y)) 

Climate control 

(MWh/(ha*y))
118

 

Total use-

phase (GJ/ 

(ha*y) 

GER (GJ/ha) 

Polytunnel 0 0.05 0.45 4,022 

Glass greenhouse 13,200 70
119

 13,830 9,905 

According to the EcoReport analysis three fourth of GER of polytunnels can be attributed to steel. 

Steel has a longer lifetime than the plastic part of the structure. Hence, when assessing overall energy 

consumption a fifteen year lifetime of the steel component of polytunnels is applied. 

Applying these figures to the previously estimated sales and stock data of greenhouses, one can get a 

rough estimate of overall energy consumption in EU-27. 

 2010 2015 2020 2025 2030 

Stock (thousand ha) 

Hardcover greenhouses 29 31 33 35 37 

Polytunnels 108 106 103 101 99 

Total 136 136 136 136 136 

Sales (thousand ha) 

Hardcover greenhouses 1,9 2,1 2,2 2,3 2,5 

Polytunnels (for plastic 

components) 

17,9 17,6 17,2 16,9 16,6 

Total 19,9 19,6 19,4 19,2 19,0 

Annual business-as-usual primary use-phase energy consumption EU-27 (PJ) 

Hardcover greenhouses 397,5 426,7 455,3 483,4 510,9 

Polytunnels 0,048 0,047 0,047 0,046 0,045 

Total 397,5 426,7 455,3 483,4 510,9 

Annual business-as-usual primary life cycle energy consumption (without use-phase) EU-27 

(PJ) 

Hardcover greenhouses 19.0 20.4 21.7 23.1 24.4 

Polytunnels 39.5 38.8 38.0 37.2 36.5 

Total 58.5 59.1 59.7 60.3 60.9 

                                                      

118
 Not including electricity for e.g. irrigation, fertilizer/ pesticide application 

119
 Source provides overall electricity consumption at 100 MWh/ (ha*y). Assuming 70% for climate control, this amounts to 70 

MWh/(ha*y) 
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The assessment shows that for hardcover greenhouses overall energy consumption is dominated by 

use-phase energy consumption for heating and for polytunnels overall energy consumption is 

dominated by energy required for materials and manufacturing. The growing total use phase energy 

consumption is due to the growing number of hardcover greenhouses. This is reasonable when also 

considering that there is a general trend towards conditioning of growing environments entailing higher 

energy consumption. In the model here hence business-as-usual increases in energy efficiency are 

eaten up by increases in energy consumption for greenhouse conditioning.  

There are some trends that may influence future energy consumption that have not been taken into 

account in the above model: 

 CO2 enrichment may become more widespread. CO2 for enrichment is often gained from 

burning fossil fuels (for CO2 enrichment purposes alone), especially in summer.
120

 At best, heat 

and electricity gained in the process are used in the greenhouse or elsewhere. Depending on 

the season and climatic conditions this may be more or less difficult. 

 Heating in Southern parts of Europe may become more widespread to extend growing seasons 

of plants. 

 Further intensification of greenhouse growing and full conditioning as seen for example in the 

Netherlands; energy use per output may fall, yet total energy consumption rise. 

11.3.2.Other resource consumption 

Basic defining element of a greenhouse is the translucent shell, made from glass, hardcover plastic 

(PMMA, polycarbonates, glass-fibre reinforced plastic, PVC) or plastic foil (PVC, PE). 

Structures of greenhouses are often made of steel, aluminium or for smaller domestic greenhouses 

wood or different types of masonry. Main resource impact is therefore from use of bulk materials. Due 

to the variety of greenhouse designs and materials used it is difficult to assess representative 

individual and overall resource consumption.  Approximate bill of materials for the two types of 

greenhouses have been retrieved from existing LCA studies
121

 and are shown in Table 66. Materials 

for foundation (such as concrete) and auxiliary systems have been excluded as they are not part of 

the greenhouse structure as such. 

Table 66: Bill of materials for glass covered greenhouse and polytunnel
122

 

 
Polytunnel (per ha) 

Hardcover (glass) 

greenhouse (per ha)
123

 

Aluminium  28,110 kg 

Glass  118,927 kg 

Polyester (PS)  1,452.5 kg 

                                                      

120
 EGTOP (2013), Final Report On Greenhouse Production (Protected Cropping), Expert Group for Technical Advise on 

Organic Production,  http://ec.europa.eu/agriculture/organic/eu-policy/expert-advice/documents/final-

reports/final_report_egtop_on_greenhouse_production_en.pdf  

121
 LCA studies often include the growing process itself, including substrates, seedlings, water, climate control system, auxiliary 

equipment etc. For the purposes here only the “infrastructure” component of these LCA studies have been taken into 

account. 

122
 EUPHOROS (2011), Environmental and economic profile of present greenhouse production systems in Europe, Annex. 

123
 Based on tomato crop in the Netherlands according to Euphoros (2011), Environmental and economic profile of present 

greenhouse production systems in Europe, Annex 5. 

http://ec.europa.eu/agriculture/organic/eu-policy/expert-advice/documents/final-reports/final_report_egtop_on_greenhouse_production_en.pdf
http://ec.europa.eu/agriculture/organic/eu-policy/expert-advice/documents/final-reports/final_report_egtop_on_greenhouse_production_en.pdf
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Polytunnel (per ha) 

Hardcover (glass) 

greenhouse (per ha)
123

 

Steel 76,993 kg 109,829 kg 

LDPE 3,786.5 kg  

Polycarbonate (PC) 1,707.3 kg  

Polyethylene (PE) 1,633.7 kg  

Polypropylene (PP)   

PVC 1,226.9 kg  

When taking these bill of materials from specific albeit representative greenhouses as the basis very 

rough estimates for overall EU-27 resource consumption can be derived. (see Table 67 and Table 68) 

For hardcover greenhouses overall estimates for glass are certainly too high as many of them are 

using hard plastics, especially polycarbonates, to fulfil the same function. However it is unknown what 

share of hardcover greenhouses employ glass and hard plastic (and what type) respectively. A 

quantification is therefore not attempted here, it is just noted that part of overall glass consumption is 

substituted by different types of hard translucent plastics. For polytunnels the steel structure 

component is assumed to have a lifetime of 15 years, compared to the 6 years assumed for the plastic 

cover. 

Table 67: Projection of absolute resource consumption of polytunnels in EU-27 without 

Slovenia (in 1,000 t) 

  2010 2015 2020 2025 2030 

Steel 553 542 531 521 511 

LDPE 68 67 65 64 63 

Polycarbonate (PC) 31 30 29 29 28 

Polyethylene (PE) 29 29 28 28 27 

PVC 22 22 21 21 20 

Table 68: Projection of absolute resource consumption of hardcover greenhouses (glass as 

basis) in EU-27 without Slovenia (in 1,000 t) 

  2010 2015 2020 2025 2030 

Aluminium 54 58 62 65 69 

Glass
124

 228 245 261 277 293 

Polyester 2.8 3.0 3.2 3.4 3.6 

Steel 210 226 241 256 270 

 

                                                      

124
 Glass projection  under the assumption that all hardcover greenhouses use glass as translucent shell. In reality much of this 

should be achieved by other translucent hard plastics, such as polycarbonate 
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Greenhouse production in general has other resource impacts, closely related to the crop production, 

e.g.: 

 Water for irrigation; 

 Fertilizer use; 

 Pesticide use; 

 Substrate use; and 

 Light pollution due to extensive artificial lighting may create a “light dome”, disrupting birds, bats 

and insects.
120

 

These also, perhaps with the exception of light pollution, are very closely related to the production 

system as a whole and hence not suitable for being addressed through Ecodesign. 

11.4.Improvement potential 

11.4.1.Improvement potential – Energy consumption 

Certain plants require certain optimal growing conditions that prescribe the amount of heat, lighting 

and level of CO2 concentrations. Improvement options would hence achieve the same (and better) 

conditions with reduced demand on input fuel. For greenhouses a broad range of improvement 

options are proposed. Yet, given the systemic nature of greenhouse horticulture it is difficult to pinpoint 

particular measures above others. 

It is clear that significant improvement opportunities exist. This has been demonstrated by the Dutch 

Government in collaboration with the Dutch Horticulture sector who have agreed on and set ambitious 

energy performance targets over the years. Efficiency improvements of 60 % have supposedly been 

achieved over the last 30 years.  

The UK Carbon Trust (2004)
125

 has compiled a list of improvement options related to the greenhouse 

structure and their possible impact (see Table 69). 

Table 69: Improvement potentials for greenhouse energy consumption
125

 

Improvement measure 
Edible crops Ornamental crops 

Intensive Extensive Intensive Extensive 

Monitor energy use 1-5% 1-5% 1-5% 1-5% 

Carry out regular 

maintenance and repairs
126

 

1-5% 1-5% 1-5% 1-5% 

Monitor temperature 

distribution 

2-5% 2-5% 2-5% 2-5% 

Better sealed greenhouse 3-8% 3-8% 3-8% 3-8% 

Greenhouse insulation 

 Double glazed side 
walls 

 

5% 

 

5% 

 

5% 

 

5% 

                                                      

125
 Carbon Trust (2004), Energy Benchmarks and Saving Measures for Protected Greenhouse Horticulture in the UK 

126
 Such as cleaning, replacing broken glazing, repairing damaged insulation, accuracy of controls 
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Improvement measure 
Edible crops Ornamental crops 

Intensive Extensive Intensive Extensive 

 Plastic sheeting on 
sidewalls 

3% 3% 3% 3% 

Thermal screens 

 Fixed screens 

 Movable screens 

 

12% 

15% 

 

15% 

25% 

 

n.a 

25% 

 

20% 

30% 

Flue gas condenser 5-8% 5-8% 5-8% 5-8% 

Insulation of heat dump tank n.a n.a n.a n.a 

Temperature integration
127

 5-10% 5-10% 5-10% 5-10% 

Improved humidity control 

strategies 

2-5% - 2-5% - 

Sparing use of minimum 

pipe settings 

3-8% - 3-8% - 

Variable speed drives for 

pumps and fans 

25% 25% - 25% 

Many of these relate to reduced heat loss. The Carbon Trust report describes the greenhouse 

structures as usually providing the biggest opportunities for saving, particularly by reducing air 

leakage, installing better doors and ventilation. Fixed and movable fabric/ polymer “thermal screens” 

are also proposed that help to retain heat while also allowing light to pass through. 

Hardcover plastic used for greenhouse cover is available in double or triple qualities for improved 

insulation against heat loss. 

Other possible improvement measures would include:
128,129

 

 Only heat the areas of greenhouse in active use; 

 Correct positioning of sensors; 

 Solar thermal heating, including heat storage; 

 Waste heat from livestock; 

 Optimised temperature/ ventilation control; 

 Using waste-heat and exhaust CO2 from nearby industrial facilities (such as data centres
130

); 

 Use CHP for heat, CO2 and electricity production; In winter there is excess CO2 and electricity, 

which can be used by other facilities/ sold (CO2 in other greenhouses, electricity in e.g. data 

centres) ; 

                                                      

127
 Certain plants (e.g. tomatoes) “react” on average temperatures instead of instantaneous temperatures. Allowing 

temperatures to fall at night and to be above average during daytime can hence reduce energy consumption. 

128
 http://en.wikipedia.org/wiki/Greenhouses  

129
 Carbon Trust (2004), Energy Benchmarks and Saving Measures for Protected Greenhouse Horticulture in the UK 

130
 Ministry of Agriculture, Nature and Food Quality (2010), Facts and Figures 2010: The Dutch agricluster in a global context - 

http://www.government.nl/files/documents-and-publications/leaflets/2010/09/07/facts-and-figures-2010-the-dutch-

agricluster-in-a-global-context/facts-and-figures-2010.pdf  

http://en.wikipedia.org/wiki/Greenhouses
http://www.government.nl/files/documents-and-publications/leaflets/2010/09/07/facts-and-figures-2010-the-dutch-agricluster-in-a-global-context/facts-and-figures-2010.pdf
http://www.government.nl/files/documents-and-publications/leaflets/2010/09/07/facts-and-figures-2010-the-dutch-agricluster-in-a-global-context/facts-and-figures-2010.pdf
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 Reduce light loss
131

: 

 Prevent condensation on greenhouse surface, e.g. anti-drop surface coating 

 Diffusing glass structure 

 Replacing PE-film with NIR-PE (high reflection and absorption in near infrared radiation) can 

reduce overall energy consumption; and 

 Design for better ventilation. 

Generally lifetime/ durability of greenhouse structures and the specific characteristics of the cover 

material seem suitable for Ecodesign interventions. 

Cover materials are available in a lot of different variants and with very different energy (and resource) 

related characteristics. Table 70 compares different cover materials as compiled by a US American 

greenhouse builder. 

Table 70: Comparison of different greenhouse covering materials
132

 

Covering Advan-
tages 

Disadvan-
tages 

Light 
Trans-
mission 

"U" 
Factor 

Insulating 
Value "R" 

Esti-
mated 
Lifetime 

Cost per 
m²

133
 

Single Poly-
ethylene 
Film 

Inexpensive 

Easy to install 

Short life 85 % 1.2 0.83 1 to 4 
years 

0.71 €  

Double 
Poly-
ethylene 
Film 

Inexpensive 

Saves on 
heating costs 

Easy to install 

Short life 77 % 0.7 1.43 1 to 4 
years 

1.41 €  

Corrugated 
Poly-
carbonate 

High 
transmittance 

High impact 
resistance 

Scratches 
easily 

91 % 1.2 0.83 15 plus 
years 

10 year 
warranty 

10.80 €  

Glass 
Double 
Strength 

High 
transmittance 

High UV 
resistance 

Resists 
scratching 

High cost 

Difficult 
installation 

Low impact 
resistance 

High 
maintenance 

88 % 1.1 0.91 25 plus 
years 

24.93 €  

Glass 
Insulated 

High 
transmittance 

High UV 
resistance 

Resists 
scratching 

Very high cost 

Difficult 
installation 

Low impact 
resistance 

78% 0.7 1.43 25 plus 
years 

49.86 €  

8mm Twin 
Wall Poly-
carbonate 

High impact 
resistance 

Saves on 

Requires 
glazing 
system to 

80% 0.61 1.64 15 plus 
years 

10 year 

13.80 €  

                                                      

131
 https://www.wageningenur.nl/upload_mm/4/a/b/9478987e-885a-4a0c-b534-4430dd90a9a5_01%20Stanghellini_EN.pdf  

132
 http://www.igcusa.com/Technical/coverings.html, last accessed 6 August 2014 

133
 Based on costs given on original website and converted into EUR and m² (conversion factors 0.772 €/$ and 0.0929 m²/ft²) 

https://www.wageningenur.nl/upload_mm/4/a/b/9478987e-885a-4a0c-b534-4430dd90a9a5_01%20Stanghellini_EN.pdf
http://www.igcusa.com/Technical/coverings.html
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Covering Advan-
tages 

Disadvan-
tages 

Light 
Trans-
mission 

"U" 
Factor 

Insulating 
Value "R" 

Esti-
mated 
Lifetime 

Cost per 
m²

133
 

heating costs install 

Scratches 
easily 

warranty 

10mm Twin 
Wall Poly-
carbonate 

High impact 
resistance 

Saves on 
heating costs 

Requires 
glazing 
system to 
install 

Scratches 
easily 

80% 0.56 1.79 15 plus 
years 

10 year 
warranty 

20.78 €  

16mm Triple 
Wall Poly-
carbonate 

High impact 
resistance 

Saves on 
heating costs 

Requires 
glazing 
system to 
install 

Scratches 
easily 

78% 0.42 2.38 15 plus 
years 

10 year 
warranty 

33.24 €  

Different Ecodesign measures could be considered (see Table 71) 

Table 71: Assessment of possible interventions for reduced energy consumption 

Intervention Assessment 

Inform about energy performance of cover 

material 

Cover materials (glass, different types of plastic) 

are available in very different qualities, with 

influence on energy performance of the whole 

greenhouse, of particular relevance are:
134

 

 High light transmission in the 

photosynthetically active radiation (PAR) 

bandwidth 

 Heat retention 

 Low transmission of UV light 

 Energy performance over time (related to 

durability) 

Informing about these characteristics according 

to accepted standards could help growers 

identify the most suitable cover material for their 

needs. 

Require minimum energy performance of 

cover material 

Similar to before, with set benchmarks for energy 

performance. May be difficult to implement given 

the sometimes needed particular growing 

conditions. 

Inform about energy performance of full 

greenhouse 

As greenhouses are mostly modular structures 

there is some standardisation in their 

characteristics. Also many greenhouse builders 

will routinely assess the energy performance 

                                                      

134
 http://www.dpi.nsw.gov.au/agriculture/horticulture/greenhouse/structures/covers 
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Intervention Assessment 

characteristics of the greenhouse structure. 

However, it is unclear how this could be 

implemented within Ecodesign. 

To estimate possible overall future energy savings, a conservative estimate of 10 % improvement 

potential on the basis of Ecodesign measures is assumed. This is about half of what the Carbon Trust 

provides as potential between typical and best practice, when assuming 50 % edible vs. 50 % 

ornamental crops and 80% intensive vs. 20% extensive cultivation. This assessment is only done for 

hardcover greenhouses as polytunnels are generally not heated. When assuming that a third of hard 

cover plastic/ glass greenhouses is improved each five years, we can estimate overall savings 

potentials (see Table 72). 

Table 72: Estimated annual savings potentials (PJ of primary energy) 

 2010 2015 2020 2025 2030 

Hardcover greenhouses 0.0 0.0 15.2 32.2 51.1 

In 2020, about 15 PJ per year seem possible, growing to 51 PJ per year in 2030. Considering the 

growing intensification of greenhouse cultivation and efficiency improvements demonstrated and 

achieved in the past, 10 % seems a very conservative estimate. However, given the possibly limited 

scope of Ecodesign measures, this is taken as the basis for an overall estimate here. 

11.4.2.Improvement potential – Other resource consumption 

Lifetime is a critical element of both hardcover greenhouses and polytunnels. Assuming that lifetime of 

hardcover greenhouses can be improved from 15 to 20 years as is easily possible with available 

technologies/ materials and for polytunnels from 6 to 10 years for the soft plastic foil and from 15 to 20 

years for the structure, resource use due to decreased replacements is reduced accordingly (i.e. by 

25 % for lifetime extension from 15 to 20 years and by 40 % for lifetime extension from 6 to 10 years). 

11.4.3.Cost calculation 

No cost calculation was performed as this would very much depend on the specific circumstances of 

e.g. improved cover material. 

In the Euphoros project polytunnels employing improved ventilation were found to have payback times 

of less than 5 years for the extra investment needed. 

11.5.Summary 

The analysis of greenhouses builds on a simple model and gives a rough estimate of overall 

significance of the product group. No differentiation was done with regard to: 

 Different crops; 

 Different cover materials; 

 Specific designs; 

 Climatic conditions; 

Based on this preliminary assessment specific Ecodesign requirements do not seem feasible. 

However, information requirements could potentially provide benefits in terms of energy savings and 
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increased durability, especially with regard to cover materials, e.g. light transmission rates, light 

diffusion, insulation, durability. However, no detailed assessment was done as the focus of the 

analysis was to estimate overall energy consumption in Europe and no data with that granularity was 

available. 

Polytunnels are of little relevance for overall energy consumption. There are some reports of heated 

polytunnels and the structures have an impact of energy consumption from ventilation. However, 

based on the simple model and available information here, overall energy consumption is low and 

hence energy related improvement potential. 

A possible preparatory study should focus on cover materials used for greenhouses and their energy 

related characteristics. These are sold as separate products on the market and as part of larger 

greenhouse systems. Greenhouses as a whole are available in diverse designs and adapted to local 

climates and to required growing conditions for plants and hence not suitable for setting uniform 

Ecodesign requirements. 

The following table presents a summary of the product group greenhouses. 

Table 73: Summary – Greenhouses 

  Year Polytunnels Glass / Hard plastic Total 

Market data (in thousand ha) 

Sales 2010 18 2 20 

Stock 

2010 106 30 136 

2020 102 34 136 

2030 98 38 136 

EU-27 energy consumption 

Over the life 
cycle (w/o use-
phase) 

2010 39.5 PJ 19.0 PJ 58.5 PJ 

2020 38.0 PJ 21.7 PJ 59.7 PJ 

2030 36.5 PJ 24.4 PJ 60.9 PJ 

In use phase 
(per year)

135
 

2010 5.5 GWh / 0.05 PJ 110 TWh / 398 PJ 110 TWh / 398 PJ 

2020 5.5 GWh / 0.05 PJ 127 TWh / 455 PJ 127 TWh / 455 PJ 

2030 5.5 GWh / 0.05 PJ 142 TWh / 511 PJ 142 TWh / 511 PJ 

EU-27 energy savings  

In use phase 
(per year) 

2020 n.a. 15.2 15.2 

2030 n.a. 51.1 51.1 

Confidence in the energy savings estimates (from + to +++) 

  + + + 

 

 

 

                                                      

135
 Final energy consumption of hardcover greenhouses assumed to be dominated by heating and natural gas consumption, 

hence 1 kWh final energy consumption equals 1 kWh primary energy consumption, with transmission emissions not taken 

into account 
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12.Gym and athletics articles 

12.1.Product group description 

A general definition of this product group would include any equipment used for the purpose of 

physical exercise. Yet gym and athletics articles form a quite broad product group. First of all, gym 

articles can be used both at home and in fitness clubs (also known as fitness centres, and commonly 

referred to as a gym). 

Moreover, not all devices consume energy. As a matter of fact, “many commercial-grade elliptical 

trainers and stationary bikes are completely self-powered these days. The energy the rider or strider 

generates feeds back into the machine to power the brake and the electronic display.”
136

 A number of 

initiatives have even emerged that turn energy burnt in a fitness centre to electric power supplying the 

centre
137

. 

Hence the ordering below distinguishes between energy-consuming articles (in scope) and self-

powered articles (out of scope). 

In scope 

Treadmill. A treadmill is a device for walking or running while staying in the same place. Not all 

treadmills require electricity to power the machine, although most of them.  

Stepmill. A stepmill looks like a mini staircase. Also called “stair climber”, a stepmill is like a miniature 

escalator, with the machine’s steps moving downward and collapsing within the machine, similar to the 

way a treadmill’s track moves round and round. A stepmill simulates stair climbing. 

 

Figure 23: Treadmill
138

 

 

Figure 24: Stepmill
139

 

                                                      

136
 Palmer (2010), Is There a Greener Way To Work Out?, Slate, The Green Lantern 

137
 See for instance: http://www.dailymail.co.uk/news/article-2430771/Worlds-self-powering-gym-uses-energy-WORKOUT-

lights-dont-break.html  

138
 http://www.fitness-fan.co.uk/treadmill-mistakes/  

139
 http://stairmaster.com/products/stepmill-5/  

http://www.dailymail.co.uk/news/article-2430771/Worlds-self-powering-gym-uses-energy-WORKOUT-lights-dont-break.html
http://www.dailymail.co.uk/news/article-2430771/Worlds-self-powering-gym-uses-energy-WORKOUT-lights-dont-break.html
http://www.fitness-fan.co.uk/treadmill-mistakes/
http://stairmaster.com/products/stepmill-5/


 

113 Preparatory study to establish the Ecodesign Working Plan 2015-2017 – Task 3 Draft Final Report 

Out of scope 

All articles presented in this section have no energy consumption from an external source, in a sense 

that they are fully self-powered). Only vibrating platforms, like Power Plates ®, would have some 

significant energy consumption – yet they can be considered as a niche market, and therefore stay out 

of scope.  

Exercise bike. An exercise bike is an indoor bike, which is used as exercise equipment rather than 

transportation means. Regular exercise bikes are considered in this category, as well as “spinners” or 

“spinning-bikes”, which have a heavy, weighted flywheel that is directly mechanically linked to the 

pedals. This makes them like fixed-gear bikes, in that if the user stops pushing on the pedals, they will 

tend to keep spinning due to the inertia of the flywheel
140

.  

Bicycle or home trainers can also be included in the “exercise bike” category, as a piece of equipment 

that makes it possible to ride a bicycle while it remains stationary. 

 

Figure 25: Regular 

exercise bike
141

 

 

Figure 26: Spinning-

bike
142

 

 

Figure 27: Home 

trainer
143

 

A discussion may occur on exercise bikes, as they probably represent a significant amount of sales 

and stock. Yet it really seems that the vast majority of them are self-powered. The sole energy 

consumption is due to the console, which usually works on a battery charged by the cycling itself. 

Stepper. Steppers, however basic or complicated, always have two platforms, or pedals, where to 

place the feet. As the user pushes one foot down, the other foot will rise, giving him/her the sensation 

of climbing stairs. 

Elliptical trainer. Elliptical trainers are a combination of stair-climbing and a treadmill. 

Bench. A gymnastic bench is designed for various fitness exercises, including muscle-development 

exercises. 

Rower. As the name indicates, a rower simulates rowing.  

                                                      

140
 http://ask.metafilter.com/81620/What-is-the-practical-difference-between-a-spinning-and-regular-stationary-exercise-bike  

141
 http://www.lifefitness.com/commercial/cardio/lifecycleexercisebikes/integrity-series/integrity-series-upright-lifecycle-exercise-

bike-clsc.html  

142
  http://www.diytrade.com/china/pd/10417805/Hot_salse_professional_manufacture_spinning_bike_fitness_equipment_gym_

equipment.html  

143
 http://www.decathlon.fr/home-trainer-crono-mag-force-gel-pack-id_8231436.html  

http://ask.metafilter.com/81620/What-is-the-practical-difference-between-a-spinning-and-regular-stationary-exercise-bike
http://www.lifefitness.com/commercial/cardio/lifecycleexercisebikes/integrity-series/integrity-series-upright-lifecycle-exercise-bike-clsc.html
http://www.lifefitness.com/commercial/cardio/lifecycleexercisebikes/integrity-series/integrity-series-upright-lifecycle-exercise-bike-clsc.html
http://www.diytrade.com/china/pd/10417805/Hot_salse_professional_manufacture_spinning_bike_fitness_equipment_gym_equipment.html
http://www.diytrade.com/china/pd/10417805/Hot_salse_professional_manufacture_spinning_bike_fitness_equipment_gym_equipment.html
http://www.decathlon.fr/home-trainer-crono-mag-force-gel-pack-id_8231436.html
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12.2.Market and stock data 

A 2013-report from the International Health, Racquet and Sportsclub Association (IHRSA) states that 

“roughly 44 million members frequent 48,000 clubs in Europe. […] Germany leads all markets 

observed in number of clubs with more than 7,500 facilities as Norway claims the greatest 

membership penetration rate at nearly 16% of the total population, 25% of Norwegians over the age of 

15.”
144

 Although the scope of Europe is not explicitly defined in this report, it includes at least Russia 

and Turkey that we should exclude, and probably a few countries of Eastern Europe which are not EU 

Member States today.  

Another report, carried out by Deloitte Germany for Europe Active (formerly known as the European 

Health & Fitness Association), states that “at the end of 2013, a total of 46 million members exercise in 

one of the 46,500 clubs throughout Europe”
145

. Finally, one last point to take into account is whether 

four and five stars hotels are included in the scope. As the answer seems rather negative, we may 

take them into account and consider that the installed base of treadmills is as follows:  

 All in all, an estimate of 50,000 fitness centres in Europe can be taken as a basis, including four 

and five stars hotels. Another rough estimates, based on a sample of fitness clubs in various 

cities, indicate that each club counts about 12 treadmills, what results in an installed base of 

600,000 treadmills in Europe (in fitness centres). 

 At home, the stock of treadmills is probably lower. An estimate of 300,000, which tops up to the 

600,000 above to reach 900,000 units, is equivalent to 0.6 treadmill for 1,000 inhabitants in 

Europe. This is perhaps a bit low, but the mostly urban population of EU-27 lacks space to host 

a treadmill at home; moreover, this careful estimate for stock is compensated by a rather large 

estimate for use (see below). This means that all in all, forecast in energy consumption will 

appear reasonable.  

As for stepmills, they do not seem to be much popular in Europe – and even in the USA, they turn out 

to be still a niche market. Current stock for stepmills in EU-27 is then assumed to be negligible (both at 

home and in fitness centres), whereas forecasts would mention an increase in stock (in fitness centres 

exclusively).  

Regarding stock forecast indeed, all sources indicate a rising trend. Sales data above indicated that 

the global “sports” industry is either growing, or at least resisting the economic crisis. Yet on the 

specific “gym and athletics” market, further information indicates that the trend is upwards. The 

graphic below shows the growth in revenues of fitness centres in France (Xerfi – all rights reserved), 

which is +6% a year on average
146

. 

                                                      

144
 IHRSA (2013), IHRSA releases new European Health Club Report: http://www.ihrsa.org/media-center/2013/10/16/ihrsa-

releases-new-european-health-club-report.html  

145
 EHFA (2014), European Fitness Market Shows Strong Growth: http://ehfa.eu.com/node/356. In this work, Turkey is included 

in Europe.  

146
 Xerfi (2013), Gestion privée d'installations sportives 

http://www.ihrsa.org/media-center/2013/10/16/ihrsa-releases-new-european-health-club-report.html
http://www.ihrsa.org/media-center/2013/10/16/ihrsa-releases-new-european-health-club-report.html
http://ehfa.eu.com/node/356
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Figure 28: Changes in revenues of fitness centres in France 

Another indicator of the growing trend in the gym market is the relatively low penetration rate in some 

regions of Europe (Portugal, Greece), as compared to the EU average (6%), signifying potential for 

growth
147

.  

The graphic below summarises stock forecasts for treadmills and stepmills in EU-27. 

 

Figure 29: Estimates for current and future stock 

Prodcom data is available for “Gymnasium or athletics articles and equipment” (Prodcom code 

32.30.14.00). This corresponds to two former Prodcom categories, namely “Exercising apparatus with 

adjustable resistance mechanisms” and “Articles and equipment for general physical exercise, 

gymnastics or athletics (excl. exercising apparatus with adjustable resistance mechanisms)”. Although 

they show an indubitably stable or growing market, global statistics from Prodcom have a too broad 

                                                      

147
 IHRSA (2013), IHRSA releases new European Health Club Report 

900 000 

1 050 000 

1 200 000 

600 000 

700 000 

800 000 

0 
50 000 

130 000 

0

200 000

400 000

600 000

800 000

1 000 000

1 200 000

1 400 000

2011 2020 2030

Treadmills Treadmills - Thereof in fitness centres Stepmills



 

116 Preparatory study to establish the Ecodesign Working Plan 2015-2017 – Task 3 Draft Final Report 

scope. Indeed, Prodcom code 32.30.14.00 corresponds to ISIC Rev.4 code 3230
148

, which includes all 

sporting and athletic goods (except apparel and footwear). This is 12 categories, thereof one is 

“gymnasium, fitness centre or athletic equipment”
149

.Hence, the Prodcom category includes non-

energy using equipment, which makes it non-relevant for the study. 

Sales may be estimated through stock and lifetime data. Treadmill manufacturers usually issue a 

lifetime warranty for frame and deck, but a maximum 10 years warranty for motor and less for other 

parts. If we take reuse into account, an average lifetime of 10 years may be considered as a 

reasonable estimate. When dividing the current stock by this estimated lifetime, we find an 

approximate figure of 90,000 treadmills sold each year.  

12.3.Resource consumption 

12.3.1.Energy consumption 

The focus has been put on treadmills. For simplicity’s sake, and considering that data is difficult to 

gather, we will assume that the average energy consumption of a stepmill is the same as for a 

treadmill. The same assumption will go for improvement potential. Yet both assumptions are not 

impactful, as the stock of stepmills in Europe is low anyway. 

Data is difficult to gather as well on Gross Energy Requirement (GER), since no LCA analysis has 

been carried out so far, and materials used in manufacturing phase are not precisely known either. 

At individual product level 

Two major figures have to be estimated:  

 The average energy consumption of one treadmill in one hour; and  

 The average use time of a treadmill in a year.  

As far as the use is concerned, there is a huge difference between home and fitness centre. A fitness 

centre in Europe has large opening hours, commonly from 6 am to 10 pm in the week and from 9 am 

to 6 pm in the weekend. Some fitness brands like McFit in Germany are even open 24 hours a day, 7 

days a week
150

 – yet the average opening hours mentioned seem a reasonable estimate, which add 

up to 98 hours a week, rounded to 100 hours a week. However, in any fitness centre, there are peak 

and off-peak hours, and professionals state that all treadmills are never used at the same time 

(treadmills or gym machines in general). One single treadmill is probably used between two and three 

hours a day, not more. This is 15 hours a week, out of 100 – hence 85 hours are spent in standby 

mode
151

.  

At home, the use time is definitely lower. An estimate of 30 minutes a day, 5 days a week, is already a 

rather high estimate. As a matter of fact, even if two or more people can use the same treadmill at 

home, the experience shows that treadmills are less and less used as time goes by. This source is 

probably not the most reliable, yet the trend is true: over 92% of people who own treadmills do not use 

them
152

. Finally, an average use of home treadmills of 2 hours a week appears as a comfortable 

                                                      

148
 http://unstats.un.org/unsd/industry/commoditylist3.asp?Co=38430-0&Lg=1  

149
 http://siccodesupport.co.uk/sic-division.php?division=32  

150
 http://www.howtogermany.com/pages/fitness.html  

151
 We make the assumption that treadmills in fitness centres are shut down at night (see table below). 

152
 http://www.fastexercise.com/?LP=6  

http://unstats.un.org/unsd/industry/commoditylist3.asp?Co=38430-0&Lg=1
http://siccodesupport.co.uk/sic-division.php?division=32
http://www.howtogermany.com/pages/fitness.html
http://www.fastexercise.com/?LP=6
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estimate, which makes up perhaps for a careful stock estimate (see above). Yet one interesting point 

is that treadmills at home are probably always on standby mode, whereas fitness centres can switch 

off the general power supply at nights.  

Hence the energy use times of treadmills is summarised in the table below.  

Table 74: Average energy use times per year for a treadmill
153

 

 Fitness centre Home 

On-mode  780 hours 104 hours 

Standby mode  4,420 hours 8,656 hours 

Total 5,200 hours 8,760 hours 

The average power of one treadmill in standby mode is said between 3
154

 and 5.6
155

 W, based on 

sources in North America. However, the Ecodesign Regulation 1275/2008 indicates that power 

consumption in standby mode shall not exceed 1 W for products put on the EU market after January 

2013. This maximum power consumption value will be taken as a basis for future calculation. 

When used, one treadmill consumes much more energy. The power consumption in on mode is 

generally between 950 and 3,000 W. Yet this nominal energy power is not equal to the used energy 

power, since treadmills are rarely operating at maximum capacity. 

A first trial has been done by a private person in the US, leading to a 320-380 Wh energy consumption 

for a 68 kg runner on a Merit Fitness 725t Plus of 1,875 watt of maximal power
156

. Yet the most 

serious test has been done by Life Fitness on various treadmill models, with a 100 kg runner – this 

test is still controversial, as the best model singled out by Life Fitness… is a Life Fitness. All results 

anyway are summarised in the table below
157

. 

Table 75: Average power consumption of various treadmills (in Watts) 

Speed 
(mph) 

Life Fitness 
95T Engage ® 

Technogym 
900E ® 

Precor 923i ® 
Star Trac P 

Series ® 
Matrix T7XE ® 

3.5 284.69 508.40 383.61 343.40 319.95 

5.0 303.50 673.80 505.80 505.80 360.60 

7.0 354.49 883.30 710.10 645.97 455.38 

9.0 572.36 1082.50 927.80 872.40 612.09 

Average 378.76 787.00 631.83 591.89 437.01 

The range of power consumption of those five treadmills in use phase is quite broad, with an average 

of 565 W. Therefore, at individual product level, the yearly energy consumption of a treadmill is given 

in Table 76. 

                                                      

153
 Values in this table are significantly lower than those assumed in some Taiwanese “Product-Category Rules (PCR) for 

Preparing an Environmental Product Declaration (EPD) for Treadmills” – yet the values mentioned in this 2011-document 

also lack justification.  

154
 http://www.canada.com/globaltv/calgary/features/consumer_advocate/story.html?id=7a342063-e292-49b2-9617-

e75cb820a3fc  

155
 http://www.mnenergysmart.com/how-much-phantom-energy-do-your-electronics-use/  

156
 http://www.thegeoexchange.org/Power-Consumption/treadmill-power-consumption.html  

157
 http://www.lifefitness.com/static-assets/document/Energy_Savings/Energy_Efficiency_Test_Details.pdf  

http://www.canada.com/globaltv/calgary/features/consumer_advocate/story.html?id=7a342063-e292-49b2-9617-e75cb820a3fc
http://www.canada.com/globaltv/calgary/features/consumer_advocate/story.html?id=7a342063-e292-49b2-9617-e75cb820a3fc
http://www.mnenergysmart.com/how-much-phantom-energy-do-your-electronics-use/
http://www.thegeoexchange.org/Power-Consumption/treadmill-power-consumption.html
http://www.lifefitness.com/static-assets/document/Energy_Savings/Energy_Efficiency_Test_Details.pdf
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Table 76: Annual (final) energy consumption of treadmills 

Product group 
Average energy 
consumption in 
standby mode 

Average energy 
consumption in on 

mode 

Average total energy 
consumption 

Used in fitness 
centre 

4.4 kWh/yr 440.7 kWh/yr 445.1 kWh/yr 

Used at home 8.7 kWh/yr 58.8 kWh/yr 67.4 kWh/yr 

At aggregate level 

At aggregate level, the energy consumption of EU-27, today and in 2020 / 2030 is based on stock data 

and energy consumption at individual level. The Gross Energy Requirement (GER) has been 

calculated through the EcoReport tool, with the (assumed) bill of materials presented in the next 

section and with an average lifetime of 10 years. This is compiled in Table 77.  

Table 77: Aggregate annual EU energy consumption – Gym and athletics articles 

(TWh for final energy and PJ for primary energy) 

Product 
category 

Energy indicator 2011 2020 2030 

Treadmill in 
fitness centre 

EU-27 GER 0.27 PJ 0.32 PJ 0.36 PJ 

EU-27 Energy 
consumption in use 
phase (per year) 

0.27 TWh / 2.40 PJ 
0.31 TWh / 2.80 

PJ 
0.36 TWh / 3.21 

PJ 

Treadmill at 
home 

EU-27 GER 0.03 PJ 0.04 PJ 0.05 PJ 

EU-27 Energy 
consumption in use 
phase (per year) 

0.02 TWh / 0.18 PJ 
0.02 TWh / 0.21 

PJ 
0.03 TWh / 0.24 

PJ 

Stepmill (in 
fitness centre 
exclusively) 

EU-27 GER 0.00 PJ 0.02 PJ 0.06 PJ 

EU-27 Energy 
consumption in use 
phase (per year) 

0.00 TWh / 0.00 PJ 
0.02 TWh / 0.20 

PJ 
0.06 TWh / 0.52 

PJ 

12.3.2.Other resource consumption 

According to 2011 “Product-Category Rules (PCR) for Preparing an Environmental Product 

Declaration (EPD) for Treadmills”, a treadmill consists of the following main components
158

: 

 Main frame: e.g., elevated/inclined deck/stand, rear stand/foot, etc.; 

 Console mast/handlebar;  

 Instrument/display assembly: e.g., main board, HR receiver, overlay, etc.;  

 Transmission assembly: e.g., drive motor, belt, deck, etc.;  

 Electrical assembly: e.g., switch, breaker, socket, electric wire, etc.;  

 Product housing: e.g., plastic part of motor, console, end-cap, footplate, etc.;  

 Packaging material; 

                                                      

158
 Johnson Health Tech (2011), Product-Category Rules (PCR) for Preparing an Environmental Product Declaration (EPD) for 

Treadmills: http://pcr-library.edf.org.tw/data/taiwan/EDF201201_EPD-PCR_Electronics_Treadmill.pdf  

http://pcr-library.edf.org.tw/data/taiwan/EDF201201_EPD-PCR_Electronics_Treadmill.pdf
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 Other components: e.g., external TV and associated accessories, virtual reality module, etc. 

Resources used to manufacture treadmills and stepmills include mostly bulk materials like metal and 

plastics, whereas the frames are usually made out of steel or aluminium. For treadmills, the  most 

common materials used to manufacture the deck include solid wood or Medium density fireboard 

(MDF), while some treadmills use metals for the deck. Most treadmills have a two-ply belt consisting of 

a black polyurethane top-layer and an under-layer made of a nylon-polyester weave. Both treadmills 

and stepmills include some electronics components and sometimes an LCD screen, which could 

introduce concerns in terms of recyclability. 

The total weight of a treadmill varies between 50 and 150 kg; stepmills seem to weigh a bit more 

(typically 100-200 kg). There is not much else to say about other resource consumption, since no 

comprehensive study has been made on the topic. Some user’s manuals provide an overview of all 

parts of a treadmill
159

, but they always fail to indicate corresponding weights. We can do only 

estimates, based on an average treadmill of 100 kg. 

Table 78: Assumption for materials used in an average treadmill 

Material Weight [kg] Share [%] 

Polypropylene 4 4% 

Polyvinyl chloride (PVC) 15 15% 

Electronics 1 1% 

Iron-nickel-chrome alloy 3 3% 

Steel 59 59% 

Aluminium 7 7% 

Rubber 11 11% 

Total 100 100% 

For stepmills, we made the assumption that the shares of materials were the same, although the total 

weight was 150 kg instead of 100 kg. This results into the GER to be found in Table 77. 

Gym and athletics articles are generally covered by the WEEE Directive as “Toys, leisure and sports 

equipment”. Finally, as the bulk of tread- and stepmills are sold to fitness centres, there could be a 

good opportunity to explore durability issues and whether there are already leasing, repair or 

refurbishment programmes available. 

12.4.Improvement potential 

12.4.1.Improvement potential – Energy consumption 

Improvement potential can be measured through the range of energy consumptions observed above. 

As a matter of fact, the best treadmill tested by Life Fitness had an average consumption over the 

different speeds of 378.76 Wh/h, whereas the worst model had an average energy consumption of 

787 Wh/h. The average power savings are further indicated in the table below
160

.  

                                                      

159
 See for instance: http://ecx.images-amazon.com/images/I/B1xhsaIKF3S.pdf  

160
 http://www.lifefitness.com/static-assets/document/Energy_Savings/Energy_Efficiency_Test_Details.pdf 

http://ecx.images-amazon.com/images/I/B1xhsaIKF3S.pdf
http://www.lifefitness.com/static-assets/document/Energy_Savings/Energy_Efficiency_Test_Details.pdf
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Table 79: Average power savings, as compared to Life Fitness 95T Engage ® 

 Life Fitness 
95T Engage

®
 

Technogym 
900E

®
 

Precor 923i
®
 

Star Trac P 
Series

®
 

Matrix 
T7XE

®
 

Average energy 
consumption 
(Wh/h) 

378.76 787.00 631.83 591.89 437.01 

Energy savings - 52% 40% 36% 13% 

Based on data included in the table above, the average energy savings, as compared to the best 

available model, are 35%. This figure may be taken as a basis for improvement potential. A qualitative 

reason of this relatively high improvement potential may be that motors are a bit over-powered, 

although it is difficult to assess it properly without any manufacturer’s feedback.  

Improvement potential at EU-27 aggregate level is not significant, attending that the energy consump-

tion was not significant either. This is summarised in Table 80 (in primary energy).  

Table 80: Improvement potential at EU-27 aggregate level – Gym and athletics articles (TWh for 

final energy and PJ for primary energy) 

Product 
category 

EU-27 improvement potential (PJ/year) 

 2020 2030 

Treadmill in 
fitness centre 

with respect to GER n.a n.a 

with respect to consumption 
in use phase (per year) 

0.11 TWh / 0.98 PJ 0.12 TWh / 1.12 PJ 

Treadmill at 
home 

with respect to GER n.a n.a 

with respect to consumption 
in use phase (per year) 

0.01 TWh / 0.07 PJ 0.01 TWh / 0.08 PJ 

Stepmill (in 
fitness centre 
exclusively) 

with respect to GER n.a n.a 

with respect to consumption 
in use phase (per year) 

0.01 TWh / 0.07 PJ 0.02 TWh / 0.18 PJ 

12.4.2.Cost calculation 

The price range of a treadmill in Europe is 300-3,000€. Yet treadmills turn out to be more expensive in 

the USA. The best model tested (Life Fitness 95T Engage ®) is priced much diversely, from 7,500
161

 

to 11,000
162

 US dollars (5,500-8,000€). As a comparison, the Precor 923i ®, which 40% less energy 

efficient, is priced 49% less, at 4,700$ (3,450€)
163

. 

Stepmills in the US seem to have the same price range as treadmills, with about 3,000-7,000$ (2,200-

5,100€). 

12.5.Summary 

The table below presents a summary of the product group Gym and athletics articles.  

                                                      

161
 http://www.fitnesssuperstore.com/Life-Fitness-95T-Inspire-Treadmill-p/95tinspire.htm  

162
 http://www.fitnessunlimitedcommercial.com/treadmills.asp  

163
 http://www.precor.com/en-us/home/products/treadmills  

http://www.fitnesssuperstore.com/Life-Fitness-95T-Inspire-Treadmill-p/95tinspire.htm
http://www.fitnessunlimitedcommercial.com/treadmills.asp
http://www.precor.com/en-us/home/products/treadmills
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As it turns out in the above paragraphs, the “Gym and athletics articles” product group is subject to a 

number of limits – namely:  

 Stock, and above all sales data are subject to rough estimates; 

 It has not been possible to have a deeper look to resources consumption: data on this topic 

seems especially scarce today, and quite difficult to reach anyway. 

Table 81: Summary – Gym and athletics articles 

(TWh for final energy and PJ for primary energy) 

 Year 
Treadmill 

(fitness + home) 
Stepmill Total 

Market data 

Sales (1,000) 2011 900 0  900 

Stock (1,000) 
2011 
2020 
2030 

900 
1,050 
1,200 

0  
50 
130 

900 
1,100 
1,330 

EU-27 Energy consumption 

Over the life 
cycle 

2011 
2020 
2030 

0.31 PJ 
0.36 PJ  
0.41 PJ 

0.00 PJ 
0.02 PJ 
0.06 PJ 

0.31 PJ 
0.38 PJ 
0.47 PJ 

In use phase 
(per year) 

2011 
2020 
2030 

0.29 TWh / 2.6 PJ 
0.33 TWh / 3.0 PJ 
0.39 TWh / 3.4 PJ 

0.00 TWh / 0.0 PJ 
0.02 TWh / 0.2 PJ 
0.06 TWh / 0.5 PJ 

0.29 TWh / 2.6 PJ 
0.35 TWh / 3.2 PJ 
0.45 TWh / 3.9 PJ 

EU-27 Energy savings 

In use phase 
(per year) 

2020 
2030 

0.12 TWh / 1.06 PJ 
0.13 TWh / 1.21 PJ 

0.01 TWh / 0.07 PJ 
0.02 TWh / 0.18 PJ 

0.13 TWh / 1.13 PJ 
0.15 TWh / 1.39 PJ 

Confidence in the energy savings estimates (from + to +++) 

  + +  
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13.Hand and hair dryers 

13.1.Product group description 

A hair dryer is an electric blower that can blow warm air onto the hair; it is usually hand-held but it can 

also be some fixed device (like a drying hood). Different types of hair dryers may be distinguished, 

however the core technology does not vary from one item to the other.  

Professional hair dryers are generally more powerful than household hair dryers: the power input of 

professional hair dryers ranges between 1,600 and 2,150 Watt, while household hair dryers stand 

somewhere below (starting at 900-1,000 Watt). Professional devices often run with AC motors, 

whereas household hair dryers are usually equipped with DC motors
164

. Additional differences 

between professional and household hair dryers are different air flow rates, as well as air temperature 

options (professional hair dryers often include at least two hot air stages and one cold air stage).  

Still, many reports underline that differences between household and professional hair dryers are 

blurring, since more and more professional devices are used by individuals. According to the CECED 

trade association, “consumers used to “salon” drying often wish to have the same performance for the 

hair dryer they use at home”
165

. 

 

Figure 30: Typical hand-held hair dryer
166

 

A hand dryer is again an electric blower, used to blow air onto the hands; it may either operate with a 

button or automatically using an infrared sensor. Different technologies are available for hand dryers:  

 Conventional hand dryers (warm air dryers): they use a fan to draw ambient air from the room, 

and a heating element to raise the temperature of the air. The fan exhausts the air, through a 

nozzle, over the user’s hands167; a nd 

 Jet air dryers: Dyson, Mitsubishi and Veltia have introduced new types of electric hand dryer, 

based on technology without hot hair.  

Most, but not all hand dryers are installed in commercial places. From this point of view, it does not 

make sense to make a difference between professional and household hand dryers. 

                                                      

164
 Oeko-Institut (2012), PROSA Haarpflegegeräte – Entwicklung der Vergabekriterien für ein klimaschutzbezogenes 

Umweltzeichen. 

165
 Comment recevied per email. 

166
 http://www.whenwasitinvented.org/when-was-the-hair-dryer-invented/  

167
 Definition from Comac Croporation (http://www.comaccorporation.com/us/faq.html).  

http://www.whenwasitinvented.org/when-was-the-hair-dryer-invented/
http://www.comaccorporation.com/us/faq.html
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Figure 31: Typical warm air hand dryer 

 

Figure 32: Typical jet air hand dryer
168

 

13.2.Market and stock data 

Prodcom data is available both for hair and hand dryers. For hair dryers, Prodcom code 27.51.23.10 

has been newly introduced and in use since 2011. It replaces former Prodcom code 27.51.23.15. Data 

are presented in Table 82 for EU-27.  

Table 82: Market data for hair and hand dryers 

Prodcom 
name 

Prodcom 
codes 

Year Production Import  Export 
Apparent 

Consumption 

Electric hair 
dryers 

27.51.23.10 

2006       
 

2007       
 

2008       
 

2009       
 

2010       
 

2011 1,800,000 28,794,280 4,390,441 26,203,839 

2012 2,316,884 27,641,178 3,457,038 26,501,024 

Electric hair 
dryers 

(excluding 
drying 
hoods) 

27.51.23.15 

2006 5,000,000 30,415,607 3,336,954 32,078,653 

2007 1,800,000 33,430,611 3,753,350 31,477,261 

2008 1,840,000 33,656,392 2,376,391 33,120,001 

2009 1,286,418 27,811,682 2,930,534 26,167,566 

2010 1,781,151 31,850,031 3,339,884 30,291,298 

2011     

2012     

Electric 
hand-drying 
apparatus 

27.51.23.50 

2006 450,000 407,299 119,292 738,007 

2007 600,000 510,945 147,560 963,385 

2008 360,000 573,220 124,681 808,539 

2009 212,883 438,728 179,034 472,577 

2010 208,534 556,993 100,375 665,152 

2011 199,492 707,070 77,898 828,664 

2012 219,777 884,103 104,435 999,445 

Legend:  

                                                      

168
 en.wikipedia.org: Picture by author Tomwsulcer licensed under Creative Commons CC0 1.0 Universal Public Domain 

Dedication, http://en.wikipedia.org/wiki/File:Machine_to_dry_hands_in_Costco.jpg 
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 Cells highlighted in red indicate that the Prodcom code is not valid in this year. In this case, it means that 

code 27.51.23.10 replaced code 27.51.23.15 in year 2011 – so that both codes are complementary.  

 Cells highlighted in orange indicate that the total has been rounded to the base given in the BASE 

indicator of PRODCOM Stats.  

 Cells highlighted in yellow indicate that at least one of the national figures in this EU aggregate is 

estimated. 

These sales figures are consistent with the estimations of CECED, which represents the 

manufacturers of domestic appliances in Europe: “According to internal market estimations – which 

are based on GfK figures and internal member’s sales data – we estimate that the market size of hair 

dryers in the European continent could amount to 24-25 Million units”
169

. A short analysis of sales data 

indicates that: 

 For both hair and hand dryers, sales are far above the indicative 200,000 units threshold of the 

Ecodesign Directive; and 

 The trend is rather flat in general. As Production data for hair dryers are not fully reliable from 

2008 to 2009, it can be considered that a growing trend has developed since 2009 onwards. 

This could be a following of the introduction of jet air dryers, although no causal relationship has 

been demonstrated so far.   

The stock, or installed base, is more difficult to assess. Hypotheses have to be made, which make the 

figures below more uncertain than sales data.  

For hair dryers, an estimate is possible through the number of EU-27 households. According to 

Eurostat, there were about 501 million inhabitants in EU in 2011, with an average of 2.3 persons per 

household – and therefore, approximately 218 million households. The ownership rate of hair dryers is 

not available at EU level. However, the French federation of electric domestic appliances (GIFAM) 

indicates that 69.3% of French households actually have a hair dryer
170

. Going from this number, there 

would be about 151 million hair dryers in EU-27, perhaps a bit less given the possible higher 

ownership rate in France than in new Member States. All in all, the figure of 150 million as installed 

base seems to be a reasonable estimate. 

Due to a lack of data, professional hair dryers could not be taken into account. As they are not so 

different from domestic hair dryers however, it would be desirable to gather additional information on 

them. Still, the absence of professional hair dryers from the scope of this study shall not change the 

global picture, since they are probably a niche market as compared to domestic hair dryers.  

For hand dryers, ownership rates are not available and would make little sense anyway (as they are 

commercial appliances). According to VHK (in the Working Plan 2 study), “initial estimates indicate a 

market for hand dryers of some 2 million units (assuming a stock of 20 million units and average 

product life of 10 years)”. This could be somehow overrated, attending sales are barely one million 

units and lifetime could be shorter as well. As for sales, the Prodcom data above is largely confirmed 

by a recent study
171

, according to which 676.3 thousand hand dryers have been sold within the six 

main EU markets (France, UK, Germany, Italy, Belgium and the Netherlands) in 2013 – meaning 

about a million is the EU-27. As for lifetime, in the Life Cycle Assessment of hand drying systems done 

                                                      

169
 Stakeholder comment to the first stakeholder meeting.  

170
 Figure from 2010: 

http://www.gifam.fr/images/stories/fiches-produits/2013/fiche%20appareils%20de%20coiffure%20gifam%202013.pdf  

171
 Interconnection Consulting (2013), Blade Hand Dryers set to “Blow” away the Competition. Available at: 

http://www.interconnectionconsulting.com/index.php?lang=en&presse=58.  

http://www.gifam.fr/images/stories/fiches-produits/2013/fiche%20appareils%20de%20coiffure%20gifam%202013.pdf
http://www.interconnectionconsulting.com/index.php?lang=en&presse=58
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by the MIT
172

, the baseline scenario assumes a lifetime usage of 350,000 pairs of hands dried over a 

5-year time frame. Depending on washroom traffic, the actual number of uses and therefore the 

lifetime could be higher or lower. An average lifetime of 8 years seems a fair estimate. Now, as sales 

are rather flat (780,000 on average for the period 2006-2012), it is possible to have this approximation 

as the installed base: 8x780,000 = 6,24 million.  

However, no data of the share in stock of warm air and jet air hand dryers have been found. 

Therefore, it has been assumed that the respective shares in EU stock of warm air and jet air hand 

dryers was 95/5 in 2011 and will be 80/20 in 2020 and 60/40 in 2030, considering the recent presence 

of jet hair technology and its rapid growth. 

Stock forecasts are trickier to estimate, both for hair and hand dryers. As sales are pretty flat for both, 

the installed base should not change much by 2020 or 2030. Both are rather replacement markets 

than developing or booming markets.  

Reasons for higher sales and stock would be a return of economic growth and an increase of 

ownership rates in new Member States. Still economic growth is not at all certain; also reuse and 

repair, if increasingly popular, tend to make products’ lifetime longer. Perhaps for hand dryers, the 

release of new technological devices without hot air would support a growth in sales
173

. 

The graphic below summarises stock forecasts for hair and hand dryers.  

 

Figure 33: Estimates for current and future stock of hair and hand dryers 

13.3.Resource consumption 

13.3.1.Energy consumption 

Hair dryers 

A recent study performed by Oeko-Institut calculated the energy consumption of hair dryers on the 

basis of 46 models observed, with an input power between 960 and 2,300 Watt (1,937 Watt on 

average). No explicit difference between household and professional hair dryers is made there, 
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 MIT (2011), Life Cycle Assessment of Hand Drying Systems, Commissioned by Dyson. 

173
 Possibly detrimental to paper towel. Jet air hand driers could earn market shares to paper towel.  
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although the energy power makes it possible to split all hair dryers observed into two categories. 

Moreover, two hair dryers were taken as base-cases:  

 One with DC motor and maximum power of 1,800 Watt; and 

 One with AC motor and maximum power of 2,000 Watt.  

The two base case hair dryers were tested on six use options (three temperature levels and two 

blower stages), which led to an energy consumption of 78 kWh per year. The average use time was 

12 minutes per day, on a basis of an everyday-use. 

Other studies have different assumptions and results, but they are generally less detailed than 

the study by Oeko-Institut. The differences may be partly due to different user behaviour in the 

EU Member States where the studies were carried out. Also hair dryers for professional use 

clearly have an average use time above 12 minutes a day, but we believe that their relatively 

low number does not change the global picture. 

Table 83: Various assumptions made by previous studies 

Study Average power Use time Energy consumption 

Oeko-Institut 1,937 W 12 minutes 78 kWh / year 

Blue Angel
174

 - - 65 kWh / year 

VHK 1,000 W
175

 10 minutes 50 kWh / year 

Energy Saving 
Trust

176
 

- - 20 kWh / year 

Based on the various sources previously mentioned, an average energy consumption of 70 kWh per 

hair dryer and per year seems a reasonable estimate. 

The Gross Energy Requirement (GER) presented in Table 84 is based on calculation with the 

EcoReport tool over the whole life cycle of the product, considering the production phase based on the 

bill of materials included in Table 88. Lifetime estimates indicate an average 200 hours, equivalent to 

3-4 years, if the hair dryer is used 10 minutes every day. The study by Oeko-Institut takes a lifetime of 

4 years as a basis for calculation
177

. 

Table 84: Energy consumption of a hair dryer 

Product 
group 

Average GER (over life 
cycle) 

Average final energy consumption in use 
phase 

Hair dryer 2,543 MJ 70 kWh/year 

Hand dryers 

Various assumptions have been made by the MIT to carry out the hand-drying systems life cycle 

analysis
178

. Energy consumption per year can be approached through use intensity, and is presented 

in Table 85. 

                                                      

174
 Blue Angel (2012), Hair Dryers RAL-UZ 175. 

175
 This could indicate that consumers are always more eager or encouraged to buy more powerful, nearly professional models. 

176
 Energy Saving Trust (2012), Powering the Nation – Household electricity-using habits revealed. 

177
 Oeko-Institut (2012), PROSA Haarpflegegeräte – Entwicklung der Vergabekriterien für ein klimaschutzbezogenes 

Umweltzeichen. 

178
 MIT (2011), Life Cycle Assessment of Hand Drying Systems, Commissioned by Dyson. 
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Table 85: Energy consumption for various hand dryers 

Drying 
system 

Airblade
®
 XLERATOR

®
 Standard warm air dryer 

Use patterns 70,000 pairs of hands a year 

Use intensity 12 sec @ 1,400 W 20 sec @ 1,500 W 31 sec @ 2,300 W 

Annual final 
energy 
consumption 

70,000*12*1,400/360/1,0
00 = 327 kWh 

70,000*20*1,500/360/1,00
0 = 583 kWh 

70,000*31*2,300/360/1,00
0 = 1,386 kWh 

Rounding these figures to keep only two categories of hand dryers, one can assume that the average 

energy consumption per year of: 

 A warm air dryer is around 1,400 kWh; and 

 A jet air hand dryer is around 450 kWh (gross average of Airblade
®
 and XLERATOR

®
 hand 

dryers). 

Another study conducted by the University of Westminster suggests that the gap between the two 

types of hand dryers could be even larger, since the mean times to achieve a minimum of 90% 

dryness of the hands would be 10 seconds for jet air hand dryers and 47 seconds for warn air hand 

dryers
179

. 

The figures above are consistent with the claim of manufacturers that jet air hand dryers reduce 

energy consumption up to 80%
180

. 

Table 86: Annual energy consumption of hand dryers 

Product group Average GER (over life cycle) 
Average final energy consumption in 

use phase 

Warm air hand dryer 156.8 GJ 1,400 kWh/year 

Jet air hand dryer 50.4 GJ 450 kWh/year 

The GER equals to the Cumulative Energy Demand (CED), which has been calculated by the MIT for 

the functional unit of a single pair of dry hands. They have been multiplied by the assumption of 

70,000 pairs of dry hands over one year, and by a lifetime of 8 years. 

At aggregate level 

All figures above can be compiled to get the energy consumption of EU-27 stock for hair and hand 

dryers, today and in 2020 / 2030. Calculation for Gross Energy Requirement (GER) was made through 

the EcoReport tool for hair dryers, and thanks to the MIT life cycle analysis for hand dryers.  

                                                      

179
 University of Westminster (2008), A comparative study of three different hand drying methods: paper towel, warm air dryer, 

jet air dryer. European Tissue Symposium (ETS). 

180
 Dyson for instance, with the help of Carbon Trust: http://www.carbontrust.com/our-clients/d/dyson.  

http://www.carbontrust.com/our-clients/d/dyson
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Table 87: Aggregate annual EU energy consumption – Hand and hair dryers 

(TWh for final energy and PJ for primary energy) 

Product 
group 

Energy indicator 2011 2020 2030 

Hair dryer 

EU-27 GER 16.6 PJ 16.9 PJ 17.2 PJ 

EU-27 Energy 
consumption in use 
phase (per year) 

10.5 TWh / 
95 PJ 

11.0 TWh / 
99 PJ 

11.6 TWh / 
104 PJ 

Warm air 
hand dryer 

EU-27 GER 17.6 PJ 17.6 PJ 17.6 PJ 

EU-27 Energy 
consumption in use 
phase (per year) 

8.3 TWh / 
74.7 PJ 

8.1 TWh / 
72.8 PJ 

7.1 TWh / 
64.3 PJ 

Jet air hand 
dryer 

EU-27 GER 0.63 PJ 1.26 PJ 1.89 PJ 

EU-27 Energy 
consumption in use 
phase (per year) 

0.1 TWh / 
1.3 PJ 

0.7 TWh / 
5.9 PJ 

1.5 TWh / 
13.8 PJ 

13.3.2.Other resource consumption 

A remark by Oeko-Institut for hair dryers is also applicable to hand dryers: in both cases, the use 

phase is by far the most critical one, and energy consumption should be a major focus. Yet other 

resource consumption would occur during production phase (materials use).  

Manufacturers of hair dryers use different types of materials, which are summarised in the 

table below
181

. 

Table 88: Materials used in average hair dryer 

Material Weight [g] Share [%] 

Polypropylene 103.5 12.9% 

Polyamide 78.0 9.7% 

Polycarbonate 2.0 0.2% 

Acrylonitrile butadiene styrene (ABS) 1.0 0.1% 

Nylon 3.0 0.4% 

Polyvinyl chloride (PVC) 11.0 1.4% 

Aluminium  1.0 0.1% 

Copper 156.9 19.5% 

Iron-nickel-chrome alloy 14.0 1.7% 

Steel 145.0 18.0% 

Inductors 6.0 0.7% 

Capacitors 3.0 0.4% 

Resistors 1.0 0.1% 

                                                      

181
 Oeko-Institut (2012), PROSA Haarpflegegeräte – Entwicklung der Vergabekriterien für ein klimaschutzbezogenes 

Umweltzeichen (Tabelle 14: Materialzusammensetzung eines durchschnittlichen Handhaartrockners). 
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Material Weight [g] Share [%] 

Ferrite  2.0 0.2% 

Diode 1.4 0.2% 

Copper-PVC-Cable 16.5 2.1% 

Coated paper 23.0 2.9% 

Graphite 1.0 0.1% 

Cable 205.0 25.5% 

Plug 30.0 3.7% 

Total 804.3 100.0% 

A simplified bill of materials of standard (warm air) hand dryer is available below. More detailed 

bills of materials for different types of jet air hand dryers may be found in the MIT study
182

. 

Table 89: Materials used in average standard hand dryer 

Material Weight [g] Share [%] 

Acrylonitrile butadiene styrene (ABS) 141.8 2.0% 

Aluminium (primary) 979.0 14.0% 

Aluminium (secondary) 979.0 14.0% 

Ceramic tiles 105.7 1.5% 

Copper 268.5 3.9% 

Electronic components 234.2 3.4% 

Galvanized steel 2,184.0 31.3% 

Nylon 119.7 1.7% 

Polyethylene 62.7 0.9% 

Steel 1,330.0 19.1% 

Zinc 563.5 8.1% 

Total 6,967.8 100.0% 

13.4.Improvement potential 

13.4.1.Improvement potential – Energy consumption 

Hair dryers have been manufactured and sold for a longer time now, with no major technological 

change so far; from this point of view, it seems unlikely that a brand new technology emerges in the 

next coming years. Still, norms and label pave out the way towards better energy efficiency of hair 

dryers. One aspect of hair dryer designs is the power rating. If this is larger than average and which is 

intended to influence consumers into thinking it will be a more effective dryer, it may use more energy 

than a lower power rating design. The range of power ratings found by the Oeko-Institut study was 

quite large; from 960 to 2,300 Watts. Of course, more powerful dryers may dry hair in a shorter time 

                                                      

182
 MIT (2011), Life Cycle Assessment of Hand Drying Systems, Commissioned by Dyson. Table 19 Bill of activities data 

representing one functional unit of hand dryer systems. 
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but there is a limit to the drying air temperature which must not be too hot to avoid burning and the air 

flow rate not too high to enable the hair to be styled. 

The German Blue Angel label developed the RAL-UZ 175 standard for hand-held hair dryers. 

According to Blue Angel, “eco-labelled hair care appliances achieve power savings of at least 30 % 

compared to standard appliances. In addition, Blue Angel eco-labelled hair care appliances meet 

requirements for noise emission, the plastics and materials used as well as for product safety and 

durability.”
183

 

The applicant to this label shall indicate the ratio of power consumption (in Wh) to drying rate of a 

hand-held hair dryer (DR in g/min). The power consumption to drying rate ratio of a hand-held hair 

dryer shall not exceed 5.2 Wh/g/min.  

For hand driers, the NSF Protocol P335 indicates that certified products must dry the users’ hands 

within 15 seconds, which studies have shown is the typical amount of time a person will spend drying 

their hands.  

In terms of energy consumption, the standard “Low-Energy Hand Driers RAL-UZ 87”, by the German 

Blue Angel, states that the maximum energy consumption in a drying period of 30 seconds shall be 

0.017 kWh
184

. This corresponds to a yearly energy consumption of 1,190 kWh (with the assumption of 

70,000 dry hands a year); i.e. an improvement of 15% compared to the standard warm air hand dryer.  

In addition, if we compare the jet hair with the warm air technology, the energy savings would 

represent 68% (1,400 kWh/yr vs. 450 kWh/yr).  

Table 90: Improvement potential at individual product level – Hand and hair dryers 

Product group 
Improvement potential 

with respect to GER 
Improvement potential with respect to 

energy consumption in use phase 

Hair dryers n.a 30% 

Hand dryers n.a 
15% for warm air technology 

68% when changing technology 

Table 91 presents the estimated savings at EU level for both hair dryers and hand dryers. 

Table 91: Improvement potential at EU-27 aggregate level – Hand and hair dryers 

(TWh for final energy and PJ for primary energy) 

Product 
group 

EU-27 improvement potential 

 2020 2030 

Hair dryers 

with respect to GER n.a n.a 

with respect to 
consumption in use 
phase (per year) 

3.3 TWh / 29.7 PJ 3.5 TWh / 31.1 PJ 

Hand 
dryers 

with respect to GER n.a n.a 

with respect to 
consumption in use 
phase (per year) 

1.2–5.5 TWh / 10.9–49.5 PJ 1.1–4.9 TWh / 9.6–43.7 PJ 

                                                      

183
 Blue Angel (2012), Hair Dryers RAL-UZ 175. 

184
 Blue Angel (2013), Elektrische Händetrockner RAL-UZ 87. 
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13.4.2.Improvement potential – Other resource consumption 

Beyond noise, progress that can be made both for hair and hand driers (see above), a better material 

efficiency could also be achieved. Especially the German Blue Angel provides qualitative options 

leading this way. Indeed requirements include: 

For hair dryers
185

:  

 Plastic parts over 25 grams may not consist of more than two separable polymers or polymer 

blends; 

 Plastic components weighing more than 25 grams shall be marked according to ISO 11469; 

 Maximum noise level of 80 dB with the dryer set at the highest speed (fan) and heat settings; 

and 

 In terms of durability, the product shall be subjected to a 400 hour endurance test in 15-minute 

cycles of operation and pause adding up to a pure operating time of 200 hours. This shall go 

alongside with a minimum 2-year warranty on the entire product. 

For hand driers
186

:  

 The plastics used for the Hand Driers shall be marked in accordance with DIN 54840 or ISO 

11469, respectively; 

 No brominated flame retardants of the plastic parts shall be used; and 

 No cadmium-plated parts may be used. 

13.4.3.Cost calculation 

For hair dryers, an average price is provided in the Oeko-Institut study
187

. Depending on models and 

manufacturers, the average sale price for hair dryers ranges between 15 € and 80 €, with most models 

not exceeding 50 €. Hence the study takes on an average price of 41 €.  

Yet it seems difficult to get reliable prices for BAT hair dryers: the two hair dryers mentioned on the 

Blue Angel webpage are the “Silvercrest Haartrockner SHTR 2200 A1” by Lidl, which costs 9.99 €
188

, 

and the “Relax comfort Haartrockner” by Savoir Vivre International, which costs 89 €
189

. It turns out 

that improvement options for hair dryers, in terms of energy efficiency, do not present excessive cost. 

As for hand dryers, the range price is also quite broad, from below 100 € to above 800€
190

. Yet the 

new air jet hand driers are significantly more expensive than average, with a buying price of around 

600 € usually – but as they consume less energy during use phase, the LCC calculation is balanced. 

13.5.Summary 

Table 44 presents a summary of the product group “Hand and hair dryers”. 

                                                      

185
 Blue Angel (2012), Hair Dryers RAL-UZ 175. 

186
 Blue Angel (2013), Elektrische Händetrockner RAL-UZ 87. 

187
 Oeko-Institut (2012), PROSA Haarpflegegeräte – Entwicklung der Vergabekriterien für ein  Klimaschutzbezogenes 

Umweltzeichen. 

188
 http://www.lidl.de/de/silvercrest-ionen-haartrockner-shtr-2200-a1/p24127  

189
 https://shop.relax-comfort.com/relax-comfort-white.html  

190
 A large sample of models and prices can be found at: http://www.hygienesuppliesdirect.com/sub/hand_dryers.  

http://www.lidl.de/de/silvercrest-ionen-haartrockner-shtr-2200-a1/p24127
https://shop.relax-comfort.com/relax-comfort-white.html
http://www.hygienesuppliesdirect.com/sub/hand_dryers
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Table 92: Summary – Hand and hair dryers (TWh for final energy and PJ for primary energy) 

 Year Hair dryers 
Hand dryers 

(warm air + jet air) 
Total 

Market data 

Sales 
(1,000) 

2011 26,000 1,000 27,000 

Stock 
(1,000) 

2011 
2020 
2030 

150,000 
157,000 
165,000 

6,200 
7,200 
8,500 

156,200 
164,200 
173,500 

EU-27 Energy consumption 

Over the life 
cycle 

2011 
2020 
2030 

381 PJ 
399 PJ  
420 PJ 

945 PJ 
979 PJ 
971 PJ 

1,326 PJ 
1,378 PJ 
1,391 PJ 

In use 
phase  
(per year) 

2011 
2020 
2030 

10.5 TWh / 95 PJ 
11.0 TWh / 99 PJ 

11.6 TWh / 104 PJ 

8.4 TWh / 76 PJ 
8.7 TWh / 79 PJ 
8.7 TWh / 78 PJ 

18.9 TWh / 171 PJ 
19.7 TWh / 178 PJ 
20.3 TWh / 182 PJ 

EU-27 Energy savings 

In use 
phase  
(per year) 

2020 
2030 

3.3 TWh / 29.7 PJ 
3.5 TWh / 31.1 PJ 

1.2–5.5 TWh / 10.9–49.5 PJ 
1.1–4.9 TWh / 9.6–43.7 PJ 

4.5–8.8 TWh / 40.6–79.2 PJ 
4.6–8.4 TWh / 40.7–74.8 PJ 

Confidence in the energy savings estimates (from + to +++) 

  +++ +++  
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14.Handheld power tools 

14.1.Product group description 

Handheld power tools are tools intended to be carried by hand or on the human body, with a self-

contained motor (connected to an on-board or separate power source) and used for various 

applications in a construction, agricultural, horticultural, industrial and domestic context. 

Examples of such products are demolition jack hammers, chainsaws (in agriculture and forestry) and 

hedge trimmers, cutters possibly with combustion engines (in garden sector). 

According to EPTA (European power tool association), Handheld power tools can be defined by four 

factors: 

 Duty: Do It Yourself (DIY) products are typically used intermittently. On average they are 

designed for five years life. Professional products are usually used more frequently. On average 

they are designed for two years life. 

 Motor power: Corded professional and DIY products with universal motors. 

 Batteries: Cordless professional and DIY products use batteries. 

 Application: Typically power tools fall into groups by the materials that they are working, for 

example wood, metal, stone, etc. Or the environment where they are working, for example 

home, construction, reconstruction, etc. 

The scope includes electrical handheld power tools. Gasoline and compressed air power tools will be 

out of scope. 

 
 

Figure 34: Examples of handheld power tools 

14.2.Market and stock data 

Handheld power tools are covered by different Prodcom codes. The table below shows the production, 

the import, export and apparent consumption of the particular codes. 
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Table 93: Market data for handheld power tools 

Prodcom name 
Prodcom 

codes 
Year Production Import Export 

Apparent 
Consumption 

Electromechanical 
hand drills 

operated without 
an external source 

of power 

28.24.11.13 

2006 500,000 13,189,345 1,177,976 12,511,369 

2007 387,698 12,867,543 1,078,991 12,176,250 

2008 360,000 11,605,507 1,235,318 10,730,189 

2009 240,000 9,439,452 727,635 8,951,817 

2010 269,309 12,085,269 888,016 11,466,562 

2011 600,000 11,779,722 989,114 11,390,608 

2012 522,000 9,822,696 863,936 9,480,760 

Electromechanical 
hand drills of all 
kinds (excluding 
those operated 

without an 
external source of 

power, 
electropneumatic) 

28.24.11.17 

2006 2,843,320 10,935,112 2,513,638 11,264,794 

2007 2,817,889 11,057,128 2,662,833 11,212,184 

2008 2,425,251 9,581,540 2,420,998 9,585,793 

2009 1,803,862 6,166,841 1,626,092 6,344,611 

2010 2,089,357 7,138,470 2,058,874 7,168,953 

2011 2,727,738 6,900,091 1,801,943 7,825,886 

2012 2,794,174 6,481,916 1,872,068 7,404,022 

Electromechanical 
hand tools 

operated without 
an external source 

of power 
(excluding drills, 

saws) 

28.24.11.20 

2006 n.a. n.a. n.a. n.a. 

2007 n.a. n.a. n.a. n.a. 

2008 n.a. n.a. n.a. n.a. 

2009 n.a. n.a. n.a. n.a. 

2010 n.a. n.a. n.a. n.a. 

2011 n.a. n.a. n.a. n.a. 

2012 1,572,321 6,199,802 1,623,989 6,148,134 

Electromechanical 
chainsaws 

28.24.11.23 

2006 873,818 1,042,257 275,805 1,640,270 

2007 1,301,308 1,126,798 293,115 2,134,991 

2008 576,851 1,171,482 246,223 1,502,110 

2009 515,935 992,063 150,093 1,357,905 

2010 517,631 1,317,506 180,455 1,654,682 

2011 443,877 1,479,161 221,204 1,701,834 

2012 443,368 1,243,458 208,015 1,478,811 

Electromechanical 
circular saws 

28.24.11.25 

2006 621,578 3,268,908 393,731 3,496,755 

2007 794,825 2,652,757 434,133 3,013,449 

2008 631,813 2,198,619 386,810 2,443,622 
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Prodcom name 
Prodcom 

codes 
Year Production Import Export 

Apparent 
Consumption 

2009 410,630 2,053,522 285,939 2,178,213 

2010 476,760 2,269,933 264,863 2,481,830 

2011 681,001 2,030,852 363,271 2,348,582 

2012 619,194 2,006,503 466,744 2,158,953 

Electromechanical 
handsaws 
(excluding 
chainsaws, 

circular saws) 

28.24.11.27 

2006 1,230,024 7,373,044 1,064,719 7,538,349 

2007 1,421,816 7,402,994 1,302,879 7,521,931 

2008 1,273,140 5,268,333 1,024,656 5,516,817 

2009 1,241,273 3,727,065 640,391 4,327,947 

2010 1,521,743 4,639,160 791,333 5,369,570 

2011 1,638,030 4,309,682 1,040,633 4,907,079 

2012 1,271,079 4,193,241 1,169,401 4,294,919 

Electromechanical 
hand tools 

operated without 
an external source 

of power 
(excluding drills, 
saws, those used 
for working textile 

materials) 

28.24.11.35 

2006 2,000,000 7,242,826 1,030,082 8,212,744 

2007 2,100,000 8,736,177 1,086,293 9,749,884 

2008 2,000,000 6,863,865 1,394,517 7,469,348 

2009 1,800,000 3,919,518 992,643 4,726,875 

2010 1,800,000 5,127,442 1,319,307 5,608,135 

2011 2,000,000 5,821,388 1,530,389 6,290,999 

2012 n.a. n.a. n.a. n.a. 

Grinders, sanders 
and planers, for 
working in the 
hand, with self-

contained electric 
motor, operating 
with an external 
source of power 

28.24.11.50 

2006 8,137,282 18,087,631 4,468,766 21,756,147 

2007 12,992,709 18,989,408 4,792,248 27,189,869 

2008 11,543,422 15,425,441 4,426,338 22,542,525 

2009 4,449,847 11,962,951 3,026,473 13,386,325 

2010 4,785,508 14,583,632 3,463,200 15,905,940 

2011 5,461,945 13,900,140 3,886,268 15,475,817 

2012 4,930,059 12,285,828 4,079,028 13,136,859 

Electromechanical 
hedge trimmers 
and lawn edge 

cutters 

28.24.11.80 

2006 1,057,668 5,148,179 550,398 5,655,449 

2007 2,000,000 5,837,292 584,531 7,252,761 

2008 2,218,239 6,442,644 628,731 8,032,152 

2009 1,510,334 5,881,849 649,614 6,742,569 

2010 1,895,688 6,767,027 650,121 8,012,594 

2011 2,049,151 6,283,046 718,028 7,614,169 
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Prodcom name 
Prodcom 

codes 
Year Production Import Export 

Apparent 
Consumption 

2012 1,877,506 5,140,923 608,706 6,409,723 

Electromechanical 
hand tools, with 
self-contained 
electric motor 

operating with an 
external source of 
power (excluding 

saws, drills, 
grinders, sanders, 

planers, hedge 
trimmers and lawn 

edge cutters) 

28.24.11.85 

2006 n.a. n.a. n.a. n.a. 

2007 n.a. n.a. n.a. n.a. 

2008 n.a. n.a. n.a. n.a. 

2009 n.a. n.a. n.a. n.a. 

2010 n.a. n.a. n.a. n.a. 

2011 n.a. n.a. n.a. n.a. 

2012 2,251,386 6,431,216 1,772,685 6,909,917 

Other electric 
tools 

28.24.11.90 

2006 3,797,174 8,296,307 1,803,063 10,290,418 

2007 4,179,515 8,278,448 2,670,454 9,787,509 

2008 3,272,942 7,760,814 3,122,134 7,911,622 

2009 1,789,713 6,226,736 1,777,503 6,238,946 

2010 1,931,551 7,212,177 2,428,358 6,715,370 

2011 2,069,538 7,402,822 2,069,487 7,402,873 

2012 n.a. n.a. n.a. n.a. 

The total apparent consumption of the illustrated Prodcom categories is 57,422,098 pieces in 2012. 

According to the European Power Tool Association (EPTA), the sales data for handheld power tools is 

shown in the following table. 

Table 94: Estimation of sales data for EU 28 (EPTA) 

 
2004 2006 2008 2009 2011 2013 

Billion Euros 2.9 3.2 4.0 2.9 3.3 3.7 

Million pieces 24 27 33 24 28 31 

As visible, the market is mature and EPTA forecasts an increase for the coming years at the rate of 1 

to 2% per year. There is no information available regarding the difference of the EPTA data and the 

Prodcom data. 

At present, cordless tools represent nearly 45 %. For the future it can be expected that the share of 

cordless devices will increase, as they are more efficient than corded devices. EPTA assumes that 

within the next ten years, cordless devices will represent over 50% of sales. 

14.3.Resource consumption 

14.3.1.Energy consumption 

The energy consumption of handheld power tools is very small. Corded DIY need input power 

between 250 and 750 watts. Corded professional products are powered between 500 and 2500 watts. 

The universal motors operate at typically 60% efficiency.  
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Cordless DIY products use batteries mainly in the range 7,2 to 12 volts usually with a low amp hour 

rating. Cordless professional products apply a range of 12 to 36 volt, usually with a higher amp hour 

rating.  

Handheld power tools never run unattended. As they are operated only a few hours per year, and 

often not at full load, a low annual energy consumption results. EPTA assesses that on average DIY 

products operate for 20 hours during their 5 years lifetime, which is equivalent to 4 hours per year. 

Professional products are used more often, however their life time is shorter than DIY products. They 

operate on average for 100 hours during 2 years, which is equivalent to 50 hours per year. 

According to EPTA, power tools currently in use in the EU 28 countries consume approximately 1.3 

TWh energy per year. 

14.3.2.Other resource consumption 

The following resource consumption issues have been identified as potentially relevant with regard to 

handheld power tools: 

 Bulk material: plastics; 

 Batteries: Batteries contain critical metals such as cobalt. These metals can be recycled but 

require a separate treatment in special refineries.  

 Motor: Electric motors are increasingly equipped with permanent magnets (with rare earth 

elements) to increase energy efficiency. Recyclers have to be able to easily separate motors 

with permanent magnets from other motors it facilitate specific recycling.  

The tables below show a bill of materials of a corded and a cordless drill. These bills of materials are 

exemplary for other handheld power tools, because it can be assumed that the material compositions 

are quite similar. 

Table 95 Bill of materials of a corded drill (based on EPTA) 

Bulk Plastics g 1,486 

TecPlastics g 52 

Ferro g 1,834 

Non-ferro g 323 

Coating g 0 

Electronics g 43 

Misc. g 221 

Extra g 0 

Auxiliaries g 0 

Refrigerant g 0 

Total weight g 3,958 

Table 96 Bill of materials of a cordless drill (based on EPTA) 

Bulk Plastics g 187 

TecPlastics g 144 

Ferro g 1,070 

Non-ferro g 37 

Coating g 0 

Electronics g 2,818 



 

138 Preparatory study to establish the Ecodesign Working Plan 2015-2017 – Task 3 Draft Final Report 

Misc. g 2,123 

Extra g 0 

Auxiliaries g 0 

Refrigerant g 0 

Total weight g 6,379 

14.4.Improvement potential 

14.4.1.Improvement potential – Energy consumption 

The improvement potential of handheld power tools is small.  

Professional cordless products already use advanced battery loading controls. Cordless DIY products 

could achieve some savings regarding the energy loss from battery loading. However it can be 

assumed that these saving potentials are quite small. 

The improvement potential in corded power tools is higher. EPTA estimates potential efficiency 

improvements of around 10 to 15 %. However EPTA points out that these savings may be technically 

possible but that the product on-cost (purchase price increase) will outweigh the economic savings 

from lower electricity consumption. 

14.4.2.Improvement potential – Other resource consumption 

To improve the recycling of batteries, measures to enable the easy and rapid extraction of batteries in 

end-of-life management can be envisaged in order to make battery recycling economical viable.  

To the extent that motors contain permanent magnets, a marking of the device (does it contain 

permanent magnets, and if so, which type?) would enable the extraction and recycling of critical 

metals. 

14.4.3.Cost calculation (where possible) 

No cost calculations have been done so far. 

To get an impression of the relation between purchase price and saving potential over the lifetime, 

these two values are compared in the table below. Due to the fact that the saving potential is higher 

for corded devices the table illustrates only the corded device. 

Table 97: Relation purchase price and saving potential 

 Corded Tool 

Average purchase price 120 € 

Energy costs during life time 16 € 

Saving potential use phase 10-15 % 

Saving potential 1.6-2.4 € 

Relation (Saving 
potential/purchase price) 

1.3-2% 

As the table shows, the saving potential is very small in relation to the purchase price. 



 

139 Preparatory study to establish the Ecodesign Working Plan 2015-2017 – Task 3 Draft Final Report 

14.5.Summary 

Table 98 presents a summary of the product group “Handheld power tools”. It was assumed that the 

stock would increase by 1.5 % every year. The limitations to the “Handheld power tools” product group 

are the following: 

 Information is currently almost exclusively based on data provided by EPTA. Other stakeholders 

are invited to contribute intelligence, if they are in a position to do so. 

 The product group could be subject to horizontal measures regarding the easy extractability of 

batteries and / or the marking of permanent magnets. 

Table 98: Summary – handheld power tools 

 Year Handheld power tools 

Market data 

Sales 2013 31 Mio. 

Stock                                 

2013 

2020 

2030 

68 Mio. 

75 Mio. 

88 Mio. 

EU-27 Energy consumption 

In use phase  

(per year) 

2013 

2020 

2030 

1.3 TWh / 11.7 PJ 

1,4 TWh / 12.6 PJ 

1.7 TWh / 15.3 PJ 

EU-27 Energy savings
191

 

Corded power tools 
2020 

2030 

0.12-0.13 TWh / 1.04-1.13 PJ 

0.14-0.15 TWh / 1.26-1.38 PJ 

Confidence in the energy savings estimates 

 
 

+ 

 

                                                      

191
 It was assumed that 10-15% of energy savings could be achieved, but just for corded power tools (55% of the sales of the 

total power tools). 
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15.Hot food presentation and storage 

equipment 

15.1.Product group description 

This product group includes (electric) equipment that is used to maintain freshly cooked food at 

serving temperature, ensuring that the food is kept in a safe and fresh condition. The two main 

categories of this product group are: 

 Hot cupboard, mainly used in canteens; and 

 Hot food holding cabinets, mainly used in restaurants. 

                            

Figure 35: Examples of hot cupboard
192

 (on the left) and hot food holding cabinet
193

 (on the 

right) 

A hot cupboard is a heated storage unit that allows food to be kept at the right serving temperature 

while maintaining healthy safety standards. Many a hot cupboard will come with removable shelves, 

as it makes it easier for the cook to place and removed dishes. Hot cupboards can be either stationary 

or mobile.  

Commercial hot food holding cabinets are used in the commercial kitchen industry primarily for 

keeping food at serving temperature, without drying it out or further cooking it. These cabinets can 

also be used to keep plates warm and to transport food for catering events. There are two primary 

energy-using components in hot food holding cabinets: the heating element and the fan motor. Hot 

food holding cabinets are freestanding, consisting of a metal cabinet, with internal pan supports for 

holding food trays, and wheels on the bottom. The cabinets of some models are insulated while others 

are not. They are usually available in three size ranges commonly classified as “full-size” (as in Figure 

35), “three-quarter size”, and “half-size”.  

                                                      

192
 http://www.catering-appliance.com/lincat-p8b5-p8b5pt-hot-cupboard  

193
 http://www.energystar.gov/certified-products/detail/commercial_hot_food_holding_cabinets  

http://www.catering-appliance.com/lincat-p8b5-p8b5pt-hot-cupboard
http://www.energystar.gov/certified-products/detail/commercial_hot_food_holding_cabinets
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15.2.Market and stock data 

There is no useful Prodcom code to present production and trade data. Indeed, the only code that 

could include appliances hot cupboards and hot food holding cabinets is much broader: “Non-

domestic equipment for cooking or heating food (excluding non-electric tunnel ovens, non-electric 

bakery ovens, non-electric percolators)” (code 28.93.15.80). 

In addition, no sales and trade data are available in the literature. Thus, we will make some estimates, 

starting from assumptions about the stock and then deriving the sales. 

There were in EU-27 in 2010 about 29,000 enterprises and 610,000 employees in the catering/ 

canteens sectors (NACE code I5629). However, no data is available on number of canteens, as some 

enterprises may manage more than one canteen. A study
194

 carried out for the Nordic co-operation 

indicates that there were about 3,000 canteens in Denmark in 2012. An extrapolation based on 

population gives about 275,000 canteens in EU. Then, assuming on average 3 hot cupboards per 

canteen, leads to a rough estimate of 825,000 installed in 2012 in EU. Assuming a lifespan of 10 years 

as for commercial ovens used in restaurants (see ENER Lot 22), approximate sales in EU-27 in 2012 

is of 82,500 units. 

According to a study prepared by PG&E in 2004
195

, there were about 50,000 hot food holding cabinets 

in service in 2003 in California. Considering the population in California and assuming a same ratio of 

cabinet per citizen in EU, would lead to a stock of 720,000 units in EU-27 in 2012. However, EFCEM 

(the European Federation of Catering Equipment Manufacturers) indicated that the per capita 

expenditure on eating out of home in the USA is over 50% of household income compared to about 

20% across Europe. Considering that such difference has a direct impacts on the number of eating 

places and thus on the number of hot food holding cabinets, a stock of 600,000 is considered. 

According to Energy Star, the average lifetime of a hot food holding cabinet is 12 years. Therefore, 

this would lead to an estimate of 50,000 units sold in EU-27 in 2012. 

In order to forecast stocks of hot cupboards and hot food holding cabinets until 2030, an annual sales 

growth rate of 1.5% is considered for both product categories, leading to trends presented in Figure 

36. 

Note that EFCEM did not confirm the values as the industry does not gather such data due to the very 

fragmented market, a lot of SMEs operating in this sector.  

                                                      

194
 Norden (2012), Prevention of food waste in restaurants, hotels, canteens and catering. 

195
 Pacific Gas and Electric Company (2004), Draft Analysis of Standards Options For Commercial Hot Food Holding Cabinets.  
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Figure 36: Estimates for current and future stock of hot food presentation 

and storage equipment 

15.3.Resource consumption 

Energy consumption 

At individual product level 

Only one report presenting energy consumption data for hot cupboards was identified. It is an energy 

audit report performed in 2009 in a golf club in UK
196

. According to this energy audit, the annual 

electricity consumption of a hot cupboard (power consumption of 2.2 kW) operating 10 hours per day 

(and 365 days per year) in the dining area was 12,316 kWh/year. Another hot cupboard was located in 

the conference centre of the golf club which is not used all days (but no further information is provided 

in the energy audit report), and its annual consumption was 3,811 kWh/year. Considering that use 

patterns can be quite different from one canteen to another, we will use an average consumption of 

8,000 kWh/year. 

Regarding hot food holding cabinets, two sources of information are considered: 

 US Energy Star programme; and 

 The PG&E study from 2004
195

. 

The Energy Star programme sets requirements on the maximum power consumption in idle state 

depending on the capacity of the cabinet. According to a recent guide on commercial kitchens
197

, the 

annual energy consumption of a standard hot food holding cabinet (capacity of 510 litres) is 12,326 

                                                      

196
 STRI and Ecology&Environment (2010), Carbon footprinting and energy efficiency audit – Woodhall Spa Golf Club. 

197
 Natural Resources Canada (2012), Energy Star Guide for Commercial Kitchens – Spot the savings opportunities with Energy 

Star qualified equipment. 
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kWh/year
198

, whereas the one of an Energy Star qualified model is of 3,944 kWh/year (no information 

is provided regarding the use pattern). Considering that 25% of the North American market fulfils 

Energy Star requirements (as stated by the Energy Star Programme when introducing the 

requirements in February 2011), a weighted average electricity consumption would be around 10,000 

kWh/year. However, considering that the basic model is not well insulated and does not have Dutch 

doors, it does not seem representative of products available on the EU market (based on discussions 

with EFCEM); we decided to take into account from this “Energy Star approach”, a value of 4,000 

kWh/year. 

The PG&E study provides averages for different types of hot food holding cabinets based on data 

provided by various US manufacturers (see Table 99). A weighted average is then calculated based 

on both the assumed ratio of insulated versus non-insulated cabinets (assumption of 75% of the 

market corresponds to insulated cabinets) and the mix of cabinet sizes currently entering the market 

(average capacity between 500 and 550 litres), leading to an electricity consumption of 2,402 

kWh/year (for an appliance operating 12 hours per day, 363 days per year). As the assumption of 363 

working days per year is quite high considering that such appliances are operating in canteens and 

restaurants, and that most of EU models are well insulated, we would rather use a value of 1,750 

kWh/year. 

Table 99: Annual energy consumption of various types of hot food holding cabinets in 2004 

(Source: PG&E) 

Cabinet 
type 

Cabinet 
size 

Idle energy 
rate (W.cu ft) 

Volume 
(cubic feet) 

Idle energy 
rate (W) 

Annual (final) energy 
consumption 

(kWh/y) 

Insulated 

Full size 20 22 445 1,938 

¾ size 24 15 357 1,555 

½ size 34 8 269 1,173 

Non-
insulated 

Full size 58 22 1,273 5,544 

¾ size 67 15 1,001 4,361 

½ size 91 8 729 3,177 

Combining the two approaches presented above, we came to the conclusion that the annual energy 

consumption of a hot food holding cabinet in Europe is about 2,750 kWh/year. 

Note that EFCEM could not provide robust data but indicated that referring to the US Energy Star 

programme might be misleading, as the energy performance of products available on the US market is 

inferior to the European models (partly due to the low electricity tariff in the US). 

Table 100: Energy consumption of hot food presentation and storage equipment 

Product category Average GER (over life cycle) 
Average (final) energy consumption 

in use phase 

Hot cupboards n.a 8,000 kWh/year 

Hot food holding cabinet 302 GJ 2,750 kWh/year 

                                                      

198
 It seems that such standard model is not well insulated and has only one door (i.e. no Dutch doors). 
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At aggregate level 

All figures above can be compiled to get the energy consumption of EU-27 stock for hot food 

presentation and storage equipment, today and in 2020 / 2030 as in Table 101.  

Table 101: Aggregate annual EU energy consumption – Hot food presentation and storage 

equipment (TWh for final energy and PJ for primary energy) 

Product 
category 

Energy indicator 2012 2020 2030 

Hot 
cupboards 

EU-27 GER n.a n.a n.a 

EU-27 Energy 
consumption in use 
phase (per year) 

6.6 TWh / 59 PJ 7.0 TWh / 63 PJ 7.4 TWh / 66 PJ 

Hot food 
holding 
cabinet 

EU-27 GER 15 PJ 17 PJ 20 PJ 

EU-27 Energy 
consumption in use 
phase (per year) 

1.6 TWh / 15 PJ 1.7 TWh / 15 PJ 1.8 / 16 PJ 

Other resource consumption 

No detailed bill of material (BoM) was found in the literature and on manufacturers’ websites for hot 

cupboards. The main material is stainless steel, and weight of a hot cupboard is between 50 and 150 

kg. 

For hot food holding cabinets, the BoM of a service cabinet (not including the refrigeration modules) 

was considered to make rough estimates of shares for main materials and then applied to an average 

weight of 150 kg for a hot food holding cabinet. Service cabinets were studied in Preparatory Study 

ENTR Lot 1 – Refrigerating and freezing equipment, and are assumed to have a similar composition 

to hot food holding equipment.  

Table 102: BoM of a Hot food holding cabinet 

Material Share [%] Weight [kg] 

Steel 10% 15 

Stainless steel 45.5% 70 

Galvanized steel 20% 30 

Aluminium 3.5% 5 

Copper 3.5% 5 

Plastics – ABS 7% 10 

Plastics – PVC 3.5% 5 

Insulation – PUR  7% 10 

Total 100% 150 
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15.4.Improvement potential 

15.4.1.Improvement potential – Energy consumption 

As for energy consumption, limited information is available on energy savings of hot cupboards. 

Technical specifications of models from an individual manufacturer claim that his models provide 

between 15 and 20% of savings compared to a standard appliance. Without any further information, 

we will use a conservative value of 15%. 

According to the US Energy Star programme, the following improvement options are possible for hot 

food holding cabinets: 

 Addition of insulation; 

 More precise controls (for temperature and humidity); 

 Full-perimeter door gaskets; 

 Magnetic door handles; and 

 Dutch doors
199

. 

According to Energy Star, when comparing the annual energy consumption of an Energy Star qualified 

model with a basic model, savings are about 60%. It seems true when comparing an insulated model 

with self-closing Dutch doors and magnetic door gaskets, with a non-insulated model with a single 

door and gravity latches only. However, as previously indicated, the basic model used by Energy Star 

is very different from EU models and thus this estimate of 60% improvement potential is disregarded. 

The PG&E study estimated the savings at around 20%. We will use this assumption for our analysis 

as the industry was not able to provide more reliable data. 

Table 103: Improvement potential at individual product level – Hot food presentation 

and storage equipment 

Product category 
Improvement potential 

with respect to GER 
Improvement potential with respect to 

energy consumption in use phase 

Hot cupboard n.a 15% 

Hot food holding cabinet n.a 20% 

Table 91 presents the estimated savings at EU level for both hot cupboards and hot food holding 

cabinets (primary energy). 

Table 104: Improvement potential at EU-27 aggregate level – Hot food presentation and storage 

equipment (TWh for final energy and PJ for primary energy) 

Product 
group 

EU-27 improvement potential 

 2020 2030 

Hot 
cupboard 

with respect to consumption in 
use phase (per year) 

1.0 TWh / 9.4 PJ 1.1 TWh / 9.9 PJ 

Hot food 
holding 
cabinet 

with respect to consumption in 
use phase (per year) 

0.3 TWh / 3.1 PJ 0.4 TWh / 3.3 PJ 

                                                      

199
 A Dutch door (or stable door) is a door divided horizontally in such a fashion that the bottom half may remain shut while the 

top half opens. 
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15.4.2.Improvement potential – Other resource consumption 

Improvement options for both hot cupboards and hot food holding cabinets may include additional 

material (mainly stainless steel) or rubber (to improve insulation of the appliance). Electronics may 

also be used to integrate a thermostat and regulate the temperature/humidity of the equipment. Such 

changes may not negatively affect the environmental performance of the product, nor modify its 

lifetime.  

A proper ecodesign of the product may also ease the dismantling of key components with high value 

such as printed circuit boards. 

15.4.3.Cost calculation 

According to US Energy Star, a high efficient hot food holding cabinet costs about 75% more than a 

standard model (3,500$ vs. 2,000$), and the payback time is less than 2 years (to compare with an 

usual lifespan of 12 years). However, as already mentioned, EFCEM considered that using US Energy 

Star data and information is not representative of the EU market. 

15.5.Summary 

Table 105 presents a summary of the product group “Hot food presentation and storage equipment”. 

Gathering reliable and robust data for this product group was not possible as the industry, represented 

by EFCEM, did not have them (the EU market is mainly composed of SMEs). In addition, using 

information from the US market may be misleading as EFCEM indicated that US models are quite 

different and less energy efficient than those sold on the EU market. 

Table 105: Summary – Hot food presentation and storage equipment 

(TWh for final energy and PJ for primary energy) 

 Year Hot cupboard 
Hot food holding 

cabinet 
Total 

Market data 

Sales (1,000) 2012 83 50 133 

Stock 
(1,000) 

2012 
2020 
2030 

825 
870 
920 

600 
625 
660 

1,425 
1,495 
1,580 

EU-27 Energy consumption 

Over the life 
cycle 

2012 
2020 
2030 

n.a 
15 PJ 
17 PJ 
20 PJ 

n.a 

In use phase 
(per year) 

2012 
2020 
2030 

6.6 TWh / 59 PJ 
7.0 TWh / 63 PJ 
7.4 TWh / 66 PJ 

1.6 TWh / 15 PJ 
1.7 TWh / 15 PJ 
1.8 TWh / 16 PJ 

8.2 TWh / 74 PJ 
8.7 TWh / 78 PJ 
9.2 TWh / 82 PJ 

EU-27 Energy savings 

In use phase  
(per year) 

2020 
2030 

1.0 TWh / 9.4 PJ 
1.1 TWh / 9.9 PJ 

0.3 TWh / 3.1 PJ 
0.4 TWh / 3.3 PJ 

1.3 TWh / 12.5 PJ 
1.5 TWh / 13.2 PJ 

Confidence in the energy savings estimates (from + to +++) 

  + +  
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16.Humidifiers and dehumidifiers 

16.1.Product group description 

The VHK study defines humidifiers as follows: “Humidifiers means equipment that generates a water 

mist or steam and releases it into the space where the unit is located or through duct work for 

transportation to separate rooms/ areas in order to increase the relative humidity of the conditioned 

air.” 

In contrary to that, dehumidifiers are devices that reduce the level of humidity in the air by extracting 

water from the conditioned air. The collected water, that is called condensate, can be in a liquid or 

vapour form.  

Humidifiers and dehumidifiers seem to be included under Prodcom category 28.25.1270: “air 

conditioning machines not containing a refrigeration unit; central station air handling units; vav boxes 

and terminals, constant volume units and fan coil units.” However there is no specific category for 

these devices. 

In scope – Humidifiers 

As mentioned before, the main purpose of humidifiers is to increase the humidity in the air. Depending 

on the working principle for generating the mist/steam, humidifiers can be classified by different 

technologies as: 

 Steam humidifier (Vaporizer): a steam humidifier boils water and releases the warm steam into 

the room; 

 Impeller humidifier: in this humidifier, a rotating disc flings water at a comb-like diffuser. The 

diffuser breaks the water into fine droplets that float into the air; 

 Ultrasonic humidifier: an ultrasonic humidifier uses a metal diaphragm vibrating at an ultrasonic 

frequency to create water droplets. This type of humidifier is usually silent, and also produces a 

cool fog; and 

 Evaporative system: this system uses a paper, cloth or foam wick or sheet to draw water out of 

the reservoir. A fan blowing over the wick let the air absorb moisture. The higher the relative 

humidity, the harder it is to evaporate water from the filter, which is why this type of humidifier is 

self-regulating - as humidity increases, the humidifier’s water-vapour output naturally decreases.  

Some of these systems include a reservoir/storage tank for water. Humidifiers can be installed as 

small portable room units, or they can be integrated into a furnace for full-house humidity control. The 

whole house systems are usually connected directly to a water source. 

In scope – Dehumidifiers 

The main purpose of dehumidifiers is to remove moisture from the air. Their main fields of application 

are the restoration of water damages and construction drying.
200

 They operate using one of the 

following physical methods: 

                                                      

200
 http://www.subag-tech.ch/news-details/article/effiziente-luftentfeuchter/  

http://www.subag-tech.ch/news-details/article/effiziente-luftentfeuchter/


 

148 Preparatory study to establish the Ecodesign Working Plan 2015-2017 – Task 3 Draft Final Report 

 Thermal condensation: the air is drawn over cold coils, condensing out its moisture, before 

passing the air over warm coils and back into the room. The air becomes both warmer and 

dryer. The condensed water is either drained away or collected in a container in the base of the 

unit that has to be emptied. This type of dehumidifier is also called refrigerant dehumidifier; 

 Adsorption / desiccant: the air passes over a desiccant material such as silica gel. The 

desiccant is often mounted on rotors, belts or other means of transporting it during a cycle of 

operation. The moisture is then absorbed or retained by the desiccant. The air is then dry and is 

blown into the room or building. The humidity-saturated desiccant material is heated to drive off 

the humidity and the vaporised water is blown outside; and 

 Ionic membrane dehumidifier: water vapour is removed through electrolysis. These devices 

work with electrochemical dehumidification using a proton conducting ceramic as a solid 

electrolyte. They are especially used in industrial areas such as fuel cell technology, chemical 

engineering, and for water improvement. 

Out of scope 

Air purifiers, room conditioning appliances, heating products and air conditioning and ventilation 

systems are not included, as they are to some extent already covered by other lots. Furthermore their 

main purpose is not to increase or reduce the humidity in the air. 

16.2.Market and stock data 

It can be assumed that these devices are included in data related to air conditioning equipment with 

Prodcom code 28.25.12.70. Data is presented in Table 106 for EU-27. However, as there is no 

specific Prodcom category for humidifying und dehumidifying equipment, and no industry input was 

received, the precise sales could not be assessed.  

Table 106: Market data of Prodcom code 28.25.12.70 

Prodcom name Prodcom 
codes 

Year Production Import Export Apparent 
Consumption 

Air conditioning 
machines not con-
taining a refrigeration 
unit; central station air 
handling units; vav 
boxes and terminals, 
constant volume units 
and fan coil units 

28.25.12.70 2006 2,581,530 124,000 766,000 1,939,530 

2007 1,844,999 259,000 1,565,000 538,999 

2008 1,717,969 400,000 1,405,000 712,969 

2009 1,145,863 533,000 1,200,000 478,863 

2010 1,268,618    

2011 1,443,966    

2012 1,466,326    

Legend:  

 Cells highlighted in blue are VHK estimates (based on Eurostat data). 

 Cells highlighted in purple originate from DG ENTR Lot 6, Task 2 (based on Eurostat data). 

 Cells highlighted in yellow indicate that at least one of the national figures in this EU aggregate is 
estimated. 

Regarding the existing stock of humidifiers and dehumidifiers, Energy Star provides data of installed 

humidifiers in the US (see Figure 37 and Figure 38). However it is doubtful whether this data is of 

relevance to the European market. Unfortunately no data of the European market could be retrieved. 
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Figure 37: Humidifier usage in the US
201

 

 

Figure 38: Humidifier market size in the US
201 

According to a statistical company
202

, 1.9 % of the German households were equipped with a 

humidifier, dehumidifier or an air purifier. As there is no reliable data of the European market available, 

it is assumed that also 1.9 % of the European households were equipped with such devices. The 

number of household in EU 27 were calculated based on the total population and the average number 

of persons in one household, which is 2.4 (Eurostat). 

Table 107: (Final) Energy consumption individual product level 

Year Number of households in 

Europe (in 1,000) 

Number of humidifiers 

/ dehumidifiers (in 

1,000) 

2010 208,083 3,954 

2020 214,083 4,068 

2030 216,625 4,116 

As there is no reliable data available whether and to what extent the stock of humidifiers and 

dehumidifiers will change in future, it is assumed that the stock will remain by 1,9 %.  

                                                      

201
 ENERGY STAR (2012), Market & Industry Scoping Report: Humidifiers. 

202
 http://de.statista.com/statistik/info/  

http://de.statista.com/statistik/info/
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16.3.Resource consumption 

16.3.1.Energy consumption 

Depending on the technology, the energy consumption of humidifying and dehumidifying systems can 

vary considerably. The following tables show the energy consumption retrieved from different sources. 

Humidifiers 

Table 108: (Final) Energy consumption individual product level 

Product group Average energy 

consumption 

use phase 

Primary energy 

consumption use 

phase 

Steam humidifier 48,720 kWh/a 438,480 MJ 

Humidifier using 
recycled water 

473 kWh/a 4,257 MJ 

Ultrasonic 
humidifier 

350 kWh/a 3,150 MJ 

Evaporate 
humidifier 

18 kWh/a 4,725 MJ 

As shown in the table, devices with steam production need the highest energy input. However it 

should be noted, that these figures are based on the input of a single stakeholder. For that reason 

there remains a degree of uncertainty with regard to the reliability of the data. 

The VHK study estimates that the energy consumption of humidification in the tertiary building sector 

is around 11 PJ primary energy for the EU-27. Representative data of the stock of humidifying and 

dehumidifying systems are not available at present. 

Based on these figures, the overall use-phase energy consumption of the stock of these devices was 

estimated. 

Table 109: Aggregated EU energy consumption (TWh for final energy and PJ for primary 

energy) 

 
2010 2020 2030 

Steam humidifier 
48.15 TWh 

433.39 PJ 

49.54 TWh 

445.89 PJ 

50.13 TWh 

451.18 PJ 

Humidifier using recycled water 
0.47 TWh 

4.21 PJ 

0,48 TWh 

4.33 PJ 

0.49 TWh 

4.38 PJ 

Ultrasonic humidifier 
0.35 TWh 

3.11 PJ 

0.36 TWh 

3.20 PJ 

0.36 TWh 

3.24 PJ 

Evaporate humidifier 
0.52 TWh 

4.67 PJ 

0.53 TWh 

4.80 PJ 

0.54 TWh 

4.86 PJ 
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Dehumidifiers 

Table 110: (Final) Energy consumption individual product level 

Minimum 

consumption 

Maximum 

consumption 

Average 

consumption 
Source / Study 

  525 kWh/a UK EST/Intertek 

582 kWh/a 1,160 kWh/a  DECC 

81 W 270 W  ANEC 

  20 W CECED
203

 

As the table shows, the input power and the energy consumption vary considerably. The range of the 

input power goes from 20 W to 270 W. The range of the energy consumption goes from 300 kWh/a to 

1,160 kWh/a, assuming a usage pattern of 15,000 hours per year. 

Due to the missing data the aggregated energy consumption was not calculated for dehumidifiers. 

16.3.2.Other resource consumption 

As the use phase by far is the most critical one, energy consumption should be a major focus. Yet 

other resource consumption would occur during: 

 Production phase (materials use); and 

 Use phase, excluding energy consumption (health concerns). 

Production phase 

Table 111 shows the main product components of humidifiers and dehumidifiers. 

Table 111: Components of humidifiers and dehumidifiers
204

 

Component Description 

Portable humidifier 

Distribution tray A reservoir-like container that holds a reservoir of water that is needed to be 
dispersed into conditioned space. 

Evaporative wick The evaporative wick is soaked with water and moisture is added to the 
conditioned space. 

Electric motor A small motor is used to vaporize, boil or disperse water mechanically. 

Fan The fan is used to propel moisture from the wick or distribution tray into the 
conditioned space. 

Whole-house humidifier 

Drain In most models, unused water in a distribution tray will be slushed down a 
drain to impede mold growth. 

Distribution tray An open container of water which allows the water contained therein to 
evaporate as air passes through. 

Fan Non-bypass models can use an internal fan to increase airflow over an 
evaporative wick or a distributive tray to aid in evaporation. 

                                                      

203
 EUROPEAN COMMITTEE OF DOMESTIC EQUIPMENT MANUFACTURERS 

204
 Holber, N.: How dehumidifiers works (http://home.howstuffworks.com/dehumidifier1.htm) 

http://home.howstuffworks.com/dehumidifier1.htm
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Component Description 

Evaporative wick In models with a fan, a wick is soaked with water and moisture is added to 
the conditioned space. 

Steam generator In steam-producing models, electrodes are placed into a cylinder of water 
that increases its temperature to produce steam. 

Dehumidifier 

Fan compressor This compresses and expands a refrigerant gas to cool the dehumidifier’s 
coils. 

Reheater This captures and collects heat that the cooling process generates. 

Compressor cooling 
coils 

These coils use condensation to pull moisture from the air. 

Reservoir Removable plastic bucket. 

Most of the bulk material is plastic. Total quantities have not been assessed.  

Use phase, excluding energy consumption 

The following health impacts could occur in the use phase: 

 Noise; and 

 Increasing number of bacteria in the room air. 

According to Topten Switzerland, noise levels for humidifiers are between 25 and 60 dB(A), for 

dehumidifiers between 41 und 67 dB(A).  

The noise depends on the fan setting of the device. A high setting will produce more noise than a low 

setting. Besides that, the compressor also makes some noise, slightly more than the fan. 

The increasing number of bacteria in the room air is relevant especially for humidifiers. It can be 

caused by air humidification. On the one hand, bacteria like house dust mites, feel more comfortable 

in increasing humid air and will spread heavily. On the other hand if the device is not cleaned regularly 

carefully, bacteria and mould will multiply easily inside the device and can be set free during the 

cleaning of the humidifier. 

16.4.Improvement potential 

16.4.1.Energy consumption 

Humidifiers 

The main improvement potential lies in the technology applied for creating the steam. Instead of 

heating up to boiling point the more energy efficient technologies rely on creating a mist of fine 

particles (droplets) of cold water. According to the VHK study, a cold water spray system requires 

roughly one tenth of the energy demand of a steam production humidifier. 

The Energy Star Market and Industry Scoping Report made assumptions regarding the savings 

potential of domestic humidifier. The report compares hypothetical humidifiers that consume energy at 

75
th
 quartile of the market to comparable hypothetical humidifiers that consume energy at 25

th
 quartile 

of the market. The results are illustrated in the following tables. 
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Table 112: Improvement potential individual product level 

Product group Improvement potential 
(kWh) 

Annual operating 
hours 

Annual improvement 
potential (kWh/a) 

Portable humidifiers according to Energy Star 

Ultrasonic humidifier 0.014 843.25 11.81 

Cool mist humidifier 0.043 843.25 36.26 

Warm mist humidifier 0.095 843.25 80.12 

Whole-house humidifier 

Fan powered humidifier 0.018 843.25 15.18 

Steam humidifier 0.506 843.25 426.68 

The average annual improvement potential is 114 kWh. 

Dehumidifiers 

A key figure for the energy efficiency of a dehumidifier is the so called energy factor. This factor is 

calculated by dividing the water removed from the air by the energy consumed, measured in liters per 

kilowatt hour (l/kWh). The range of the Energy Star dehumidifiers goes from 1.85 to 4.2 l/kWh. The 

range of TopTen Switzerland devices goes from 0.91 to 1.41 l/kWh. 

Kabeel and Bassuoni
205

 compared two kinds of dehumidifying systems: a desiccant system and a 

traditional vapour compression system. Regarding the improvement potential of the energy 

consumption they came to the conclusion that around 35% of the energy could be saved by using the 

desiccant system instead of the vapour compressing system. 

Also within the same technology energy savings can be achieved. Energy Star for example points out 

that an energy efficient dehumidifier removes the same amount of moisture as a similarly-sized 

conventional unit, but uses 15% less energy. 

16.4.2.Cost calculation 

A cost calculation has not been done. The VHK study assumes that the improvement can be achieved 

without excessive costs to manufacturers or end-users.  

16.5.Summary 

Table 113 presents a summary of the product group humidifiers and dehumidifiers. Due to the lack of 

reliable data, only humidifiers are illustrated. 

 

 

 

 

                                                      

205
 Kabeel, A. E.; Bassuoni, M. M.: Feasibility Study and Life Cycle Assessment of Two Air Dehumidification Systems, Global 

Advanced Research Journal of Engineering, Technology and Innovation (ISSN: 2315-5124) Vol. 2(9) pp. 250-258, October, 

2013.  
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Table 113: Summary – Humidifiers and dehumidifiers  

(TWh for final energy, PJ for primary energy) 

 

Year 
Steam 

humidifier 

Humidifier 
using 

recycled 
water 

Ultrasonic 
humidifier 

Evaporate 
humidifier 

Sales 
(1,000) 

2010 n.a. n.a. n.a. n.a. 

Stock 
(1,000) 

2010 

2020 

2030 

988,396 

1,016,896 

1,028,969 

988,396 

1,016,896 

1,028,969 

988,396 

1,016,896 

1,028,969 

988,396 

1,016,896 

1,028,969 

EU-27 Energy consumption  

Over the 
life cycle 

2010 

2020 

2030 

n.a. n.a. n.a. n.a. 

In use 
phase 
(per year) 

2010 
 
2020 
 
2030 

48.15 TWh / 
433.39 PJ 

49.54 TWh / 
445.89 PJ 

50.13 TWh / 
451.18 PJ 

0.47 TWh / 
4.21 PJ 

0.48 TWh / 
4.33 PJ 

0.49 TWh / 
4.38 PJ 

0.35 TWh / 
3.11 PJ 

0.36 TWh / 
3.20 PJ 

0.36 TWh / 
3.24 PJ 

0.52 TWh / 
4.67 PJ 

0.53 TWh / 
4.80 PJ 

0.54 TWh / 
4.86 PJ 

EU-27 Energy savings (not specified for different product categories / technologies) 

In use 
phase 
(per year) 

2010 

 
2020 

 
2030 

0.45 TWh / 4.06 
PJ 

0.46 TWh / 4.17 
PJ 

0.47 TWh / 4.22 
PJ 

n.a. n.a. n.a. 

Confidence in the energy savings estimates (from + to +++) 

  + - - - 
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17.In-house networking equipment 

17.1.Product group description 

Internet at home 

As a reminder, and to introduce the subject, there are several ways to have high-speed (broadband) 

Internet at home. Indeed, different channels are used to pass on data from the Internet to the home, 

including:  

 Telephone network (ADSL): The telephone cable can carry different frequencies, up to 1.1 

Mhz;   

 Cable: The cable is an established technology that was originally destined for television 

broadcasting and which can also be used for Internet transmission, at similar speeds to ADSL; 

and 

 Optical Fibre: Optical fibre is a more recent technology that allows data to circulate at a much 

higher speed. Unlike the (coaxial) cable and telephone cable, made out of copper, optical fibre 

is a cable made out of glass or very thin plastic that can conduct light. A great advantage with 

this material is that signal over long distances is only slightly mitigated, but it still has to be 

installed in many European homes: whilst almost all homes have transitioned to the telephone 

cable, only 5% possess optical fibre
206

.   

Home network equipment 

While three different means are most commonly use to “bring” Internet to the households, only one 

device exists to “receive” it, the modem. The function of a modem is to connect the household to its 

(broadband) Internet service provider. A router is often directly linked to the modem and used to 

connect various terminals (computers, printers, tablets, etc.) within a household. “Hub” may be 

employed as a synonym of router. The modem processes the Internet signal and manages 

connectivity; the router identifies connected devices and establishes a bridge between them. 

While modems and routers may be used as standalone devices, they are more and more combined 

together in one gateway, or Integrated Access Device (IAD), or “Internet box”. Sky Box in the UK, 

Freebox in France, Fritz!Box in Germany are examples of gateways. 

Energy Star defines “network equipment” as a device whose primary function is to pass Internet 

Protocol (IP) traffic among various network interfaces / ports. Energy Star divides network devices into 

two main categories
207

:  

 Broadband Access Equipment: 

 Broadband Modem: receives a broadband signal from a cable or telephone service 

provider via a coaxial, telephone or fibre-optic cable; and 

                                                      

206
 FTTH Council Europe (2013), Winners and losers emerge in Europe’s race to a fibre future. 5% is a gross average, since 

Germany, France, Spain, Italy and the UK are below this mark. Yet Lithuania and Sweden are above 20%. 

207
 Energy Star (2013), Product Specification for Small Network Equipment – Eligibility Criteria, Version 1.0.  
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 Gateway or Integrated Access Device (IAD): includes a modem and one or more of 

the following functions: wired network routing, multi-port Ethernet switching and/or 

access point functionality. A gateway that receives a broadband signal over a fibre-

optic cable is called an Optical Network Termination Device (ONT);  

 Local Network Equipment: 

 (Wifi) Access Point: provides wireless network connectivity to multiple clients as its 

primary function; 

 Router: determines the optimal path along which Internet traffic should be forwarded 

as its primary function; and 

 Switch: filters, forwards, and floods frames based on the destination address of each 

frame as its primary function.  

On top of that, the European Joint Research Center (JRC) has been working since ten years on a 

“Code of Conduct” on Energy Consumption of Broadband Equipment. The version 5.0 was published 

in December 2013
208

, which covers equipment for broadband services both on the customer side 

(Customer Premises Equipment or CPE), and on the network side. The network side is further studied 

by ENTR Lot 9 on “Enterprises’ servers, data storage and ancillary equipment”, and it is out of scope 

of the present analysis. 

Scoping 

Following the definitions above, Figure 39 gives an overview of in-house networking equipment. Italic 

writings on the left and right sides indicate ordering by the JRC and by Energy Star. Devices marked 

in green are those in scope.  

 

Figure 39: Simplified diagram of equipment to provide Internet access to final customer 

The distinction by the JRC between network (on the one hand) and customer premises equipment (on 

the other hand) is this of the IEA between network infrastructure (servers, data storage equipment 

                                                      

208
 European Commission – Joint Research Center (2013), Code of Conduct on Energy Consumption of Broadband Equipment, 

Version 5.0. 
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and enterprise storage, load balancers, data centres and data security systems) and network 

equipment (which provides connectivity to and among all devices attached to networks)
209

. 

Furthermore, it must be noted that switches and access points tend to be increasingly integrated into 

gateways (what is also reflected in stock forecast below). 

Pictures of network devices in scope are available in Figure 40 below.  

Modem 

 

Gateway 

 

Router 

 

Switch 

 

Access point
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Figure 40: Examples of products in the scope of the product group  

“In-house networking equipment” 

To study this “in-house networking equipment” product group, we will extensively rely on a recent 

paper from the Natural Resources Defense Council (NRDC), which carried out a very similar exercise 

in the United States
211

.  

                                                      

209
 IEA (2014), More data, Less energy – Making Network Standby More Efficient in Billions of Connected Devices  

210
 http://www.amazon.com/Cisco-Aironet-1602i-Standalone-Access/dp/B00BB3FTVA  

211
 Natural Resources Defense Council (2013), Small Network Equipment Energy Consumption in U.S. Homes – Using Less 

Energy to Connect Electronic Devices. 

http://www.amazon.com/Cisco-Aironet-1602i-Standalone-Access/dp/B00BB3FTVA
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17.2.Market and stock data 

Partial data is available from Prodcom, with two relevant codes: 

 26.30.23.20: “Machines for the reception, conversion and transmission or regeneration of voice, 

images or other data, including switching and routing apparatus”; and 

 26.12.20.00: “Network communications equipment (e.g. hubs, routers, gateways) for LANs and 

WANs and sound, video, network and similar cards for automatic data processing machines”. 

While the second category could cover gateways (Internet boxes), the first is perhaps more 

appropriate for standalone devices, although this is not explicit. The two names are somehow con-

fusing anyway, since the router function for instance is present in both categories.  

Table 114: Prodcom data – In-house networking equipment 

Prodcom name 
Prodcom 

codes 
Year Production Import Export 

Apparent 
Consump-

tion 

Machines for the 
reception, 
conversion and 
transmission 
[…] 

26.30.23.20 

2006 
    

2007 195,766,201 
   

2008 44,947,841 
   

2009 36,707,477 
   

2010 52,168,184 
   

2011 59,119,491    

2012 38,873,915    

Network 
communications 
equipment […] 

26.12.20.00 

2006     

2007     

2008 9,146,131    

2009 2,904,537    

2010 769,731    

2011 7,811,299    

2012 5,228,484 1,296,856 175,211 6,350,129 

Legend: Cells highlighted in yellow indicate that at least one of the national figures in this EU aggregate is 

estimated. 

Average sales of about 50 million units a year in EU-27 may be considered a correct estimate for in-

house networking equipment as defined above, including modems, gateways, routers, switches and 

access points. Prodcom data show important variations and cannot be used to provide reliable sales 

estimates; however, this figure of 50 million units seem reasonable when compared to the stock below 

and an average lifetime of 3-5 years. Unfortunately, more accurate data on sales are missing. 

The installed base of home network devices can be derived from the number of users in Europe. 

According to Eurostat, in the EU-27, 79% of households had access to the Internet in 2013 and 76% 

had a broadband Internet connection
212

. With about 218 million households in Europe, this would lead 

to a total of 172 million broadband access equipment installed. Yet, we would have to guess the share 

of the different types of devices, assuming a significant share of gateways probably (typically 50%). 

                                                      

212
 Eurostat News Release (2013), Internet access and use in 2013. 
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Building on data from NRDC (2013), we may come up with following estimates for stock in 2013. 

Table 115: Estimates of 2013 stock data - In-house networking equipment (own estimates) 

 US Total 
(in million 

units) 

US per 
household

213
 

Broadband 
/ Local 

EU-27 
Total (in 
million 
units) 

EU-27 per 
household 

Broadband 
/ Local 

Modems 40 0.35 

0.77 

Broadband 

42 0.20 

0.76 

Broadband 

Gateways 42 0.37 112 0.49 

Gateways 
(ONTs) 

6 0.05 12 0.06 

Routers 53 0.46 

0.49 

Local 

56 0.26 

0.29 

Local 

Switches 1 0.01 3 0.01 

Access 
points 

2 0.02 4 0.02 

Total 144 1.25 1.25 229 1.05 1.05 

The table is consistent in that it shows higher rates in the US, and a different repartition of devices 

between the US and the EU – assuming more gateways in the EU, since this is really the standard 

offer in at least Germany, France and the UK. The 6% mark of ONTs in Europe is consistent with the 

5% rate given by FTTH Council Europe (stated above).  

Stock forecasts can be modelled as follows (see Figure 41 and Table 116), considering the market is 

an undoubtedly growing one. Especially ONTs are promised to rise in the very coming years. It is also 

expected, as a general trend, that the share of gateways (thereof ONTs) keeps increasing in the 

coming years (to the detriment of standalone devices like modems, routers switches and access 

points). 

Table 116: Sample of stock indicators for in-house networking equipment 

 2013 2020 2030 

Total stock (million units) 229 240 283 

Share of gateways (thereof ONTs) 54% 62% 74% 

 

                                                      

213
 With 115 million households in the US (http://www.census.gov/prod/2013pubs/p20-570.pdf).  

http://www.census.gov/prod/2013pubs/p20-570.pdf
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Figure 41: Estimates for current and future stock (million units) – 

In-house networking equipment 

17.3.Resource consumption 

17.3.1.Energy consumption 

To assess energy consumption of in-house networking equipment, we will rely on two different 

sources: 

 For 2013, we will use the figures from the Natural Resources Defence Council (NRDC), based 

on test experiments run in the United States. Although US context may be different from EU 

context, where more functions tend to be integrated in one single device, figures from the 

NRDC are the most robust to find and not any European data are available; 

 For 2020, we will use the targets set in the European Code of Conduct on Energy Consumption 

of Broadband Equipment
214

. The Code of Conduct (CoC) gathered the commitment from 19 

service providers and manufacturers across the EU-27, the market share of which is 

unfortunately not known. It sets out energy consumption targets for broadband equipment, 

including modems and home gateways, with a last tier of application in 2016. The question of 

whether the targets will be met before 2016, or after, is pointless since savings anyway are 

calculated from 2020 onwards. To this extent, our baseline scenario takes the CoC fully into 

account and does not miss any savings stemming from the CoC.  

The values for energy consumption in 2020 are kept for 2030 in a “business as usual” scenario. 

Although we are fully aware of the bias it introduces in our analysis, we cannot rely on any other fair 

assumption beyond 2020, due to the long-term horizon it represents for in-house networking 

                                                      

214
 JRC (2013), Code of Conduct on Energy Consumption of Broadband Equipment – Version 5.0. Available at:  

http://iet.jrc.ec.europa.eu/energyefficiency/sites/energyefficiency/files/files/documents/ICT_CoC/cocv5-broadband_final.pdf 
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equipment. Still we wished to keep a 2030 estimate in order to show consistency with the other 

product groups. 

Finally, some paragraphs below will also be dedicated to the issue of standby mode, which is part of 

the discussion on energy consumption.  

Energy consumption in 2013 

Based on a total of 60 models tested, the Natural Resources Defence Council (NRDC) comes up with 

precise estimates of average energy consumption.  

Table 117: Estimated energy consumption of residential small network equipment (in 2013) 

Product type Average power (W) 
Average final energy 

consumption (kWh/year) 

Modems 5.7 50 

Gateways 7.9 69 

Gateways (ONTs) 16.2 142 

Routers 5.7 50 

Switches 1.9 17 

Access points 2.6 23 

The NRDC notes that “in most but not all cases, it is more efficient to use a gateway with combined 

modem and routing functionality than to use separate modem and router devices”
215

.  

The figures above are consistent with other independent studies (although slightly superior): 

 For (standalone) modems and routers, the UK Energy Saving Trust
216

 estimated the annual 

energy consumption at 62 kWh for a modem (+24%) and 58 kWh for a router (+16%); and 

 For gateways, the French consumers’ association “60 millions de consommateurs” had an 

average power consumption for various Internet boxes of 9 W217, which is 78.8 kWh a year if 

never switched off (+14% as compared to NRDC). 

Yet, as the NRDC study is both more robust and more recent, figures of the table above will be kept 

as a basis for further calculation (2013 baseline scenario).  

Energy consumption in 2020 

The calculation of energy consumption in 2020 is based on the European Code of Conduct on Energy 

Consumption of Broadband Equipment, which indicates maximum power consumption targets that 

Customer Premises Equipment (CPE) should meet. The Code of Conduct sets out basic principles to 

be followed by all parties involved in broadband equipment, including major Internet service providers 

operating in the European Community, in respect of energy efficient equipment. 

In the framework of this study, we assumed that the target power values to use were those of Tier 

2015-2016 (1
st
 January 2015 to 31

st
 December 2016) for the “On-State” mode. Also to keep 

consistency with the figures for 2013, we made the following assumptions of typical products used: 

                                                      

215
 It is not unworthy to remark that in the European Code of Conduct, however: “The power consumption targets for each type 

of home gateway are calculated by summing the values of its individual components”. 

216
 Energy Saving Trust (2012), Powering the Nation – Household electricity-using habits revealed. 

217
 http://greenwatchers.org/2009/04/05/la-consommation-electrique-des-box-adsl/  

http://greenwatchers.org/2009/04/05/la-consommation-electrique-des-box-adsl/
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 Modem: VDSL2 (8, 12a, 17a, but not 30a); 

 Gateway (regular): VDSL2 without any additional functionality + Fast Ethernet WAN; 

 Gateway (ONT): VDSL2 without any additional functionality + Fibre PtP Gigabit Ethernet 

WAN218; 

 Router: Fast Ethernet WAN; 

 Switch: Small hubs and non-managed 4 port Layer 2Fast Ethernet switches without CPU (no 

VPN or VoIP); and 

 Access point: Wi-Fi Access Points with IEEE 802.11n or 802.11ac radio with up to 20 dBm total 

EIRP at 2.4 GHz. 

With this set of hypotheses for typical in-house networking devices, the following values could be 

retrieved from the European Code of Conduct on Energy Consumption of Broadband Equipment 

(version 5.0). 

Table 118: Estimated energy consumption of residential small network equipment (in 2020) 

Product type Average power (W) 
Average final energy 

consumption (kWh/year) 

Modems 4.0 35 

Gateways 6.0 53 

Gateways (ONTs) 8.8 77 

Routers 2.0 18 

Switches 1.8 16 

Access points 3.3 29 

The issue of standby mode 

The question whether in-house networking equipment, as defined in the scoping section, is sometimes 

in standby mode or not – this question is not easy to answer. Yet we believe that all the home network 

devices are always on.  

As a matter of fact, standby can be defined as a mode where the device is not performing its primary 

function. Now, the primary function of network equipment is to provide network for edge devices, i.e. to 

pass on the IP traffic to them, i.e. to transfer data from the Internet to the end-user devices (computer, 

tablet and so on). The “useful” IP traffic, which contains the data, is also called the “payload”. 

Obviously, there are long periods at home where no traffic needs to be passed on: nobody is using an 

IP phone; no content is downloaded or uploaded; in a word, there is no payload. However, payload 

can pop up at any time – and when payload arrives, this has to be processed immediately to provide 

continuous availability. The resume time has to be very short, like milliseconds or less. 

This means that the technical implementation of standby (if any), or any other technique to cut energy 

consumption, needs to be such that “the principle of continuous availability is not compromised”
219

. 

The easiest way to achieve this is to leave the device in active or at least idle mode. “Thus, there is no 

traditional low power mode for these products other than turning the device off. This is an important 

                                                      

218
 The Optical Network Unit values displayed in Table 10 of the CoC already assume that the home gateway central functions 

include a Gigabit Ethernet switch functionality. 

219
 IEA 4E Standby Annex (2014), Beyond network standby. 
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policy consideration.”
219

 In the framework of our study, this leads us to assume that home network 

devices are never turned off – and consequently always on.  

Note that Regulation 801/2013, following ENER Lot 26 on Networked standby losses and amending 

Regulation 1275/2008 with regard to Ecodesign requirements for standby, off mode electric power 

consumption of electrical and electronic household and office equipment, does cover all in-house 

networking equipment we have in scope. They are subsumed under the term “networked equipment 

with high network availability” or HiNA equipment. 

According to the Regulation, “when equipment is not providing the main function, […] the power 

management function shall switch equipment after the shortest possible period of time appropriate for 

the intended use of the equipment, automatically into: standby mode, or off mode, or another condition 

which does not exceed the applicable power consumption requirements for off mode and/or standby 

mode when the equipment is connected to the mains power source”. 

In other words, while there is no explicit standby mode amongst in-house networking equipment, as 

we just explained, their on-power mode is still covered as “another condition” and their power 

consumption “shall not exceed the requirements for off mode and/or standby mode”. These 

requirements are: 

 12 Watts, as of 1st January 2015; and 

 8 Watts, as of 1st January 2017
220

. 

These thresholds are pretty high. As is displayed in Table 117, only optical fibre gateways (Optical 

Network Terminal or ONTs) have a power consumption higher than 12 W. However, one key element 

to keep in mind is that these targets are not cumulative: hence gateways, which include at least 

modem and router functions, are subject to the same 8 W and 12 W thresholds than standalone 

devices. As there is a trend to integrate more and more functionalities into a single gateway beyond 

modem and router (like Ethernet switch, WiFi 802.11xx access point, VoIP, etc.), Regulation 801/2013 

may finally give a real cap to energy consumption of in-house networking equipment. 

Summary – Energy consumption in 2013, 2020 and 2030 

At aggregate level, using stock forecasts above, the total energy consumption of in-house networking 

equipment is presented in Table 119, as a result of the target values set by the European CoC. The 

Gross Energy Requirement (GER) of gateways has been calculated through the EcoReport tool, with 

the (assumed) bill of materials presented in the next section and with an average lifetime of 4 years. 

Table 119: Aggregate EU energy consumption – In-house networking equipment  

(TWh for final energy and PJ for primary energy) 

Product 
group 

Energy indicator 2013 2020 2030 

Modems 
EU-27 Energy 
consumption in use 
phase (per year) 

2.1 TWh / 18.9 PJ 1.3 TWh / 11.7 PJ 1.1 TWh / 9.5 PJ 

Gateways 

EU-27 GER 19.0 PJ 17.0 PJ 21.3 PJ 

EU-27 Energy 
consumption in use 

7.8 TWh / 69.8 PJ 6.7 TWh / 60.4 PJ 8.4 TWh / 75.7 PJ 

                                                      

220
 Commission Regulation (EC) No 801/2013 amending Regulation (EC) No 1275/2008 with regard to ecodesign requirements 

for standby, off mode electric power consumption of electrical and electronic household and office equipment, and 

amending Regulation (EC) No 642/2009 with regard to ecodesign requirements for televisions – Article 1 
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Product 
group 

Energy indicator 2013 2020 2030 

phase (per year) 

Gateways 
(ONTs) 

EU-27 Energy 
consumption in use 
phase (per year) 

1.7 TWh / 15.3 PJ 1.6 TWh / 14.1 PJ 3.9 TWh / 34.7 PJ 

Routers 
EU-27 Energy 
consumption in use 
phase (per year) 

2.8 TWh / 25.2 PJ 0.9 TWh / 7.8 PJ 0.7 TWh / 6.3 PJ 

Switches 
EU-27 Energy 
consumption in use 
phase (per year) 

0.0 TWh / 0.4 PJ 0.0 TWh / 0.3 PJ 0.0 TWh / 0.1 PJ 

Access 
points 

EU-27 Energy 
consumption in use 
phase (per year) 

0.1 TWh / 0.8 PJ 0.1 TWh / 0.8 PJ 0.1 TWh / 0.5 PJ 

Total 

EU-27 Energy 
consumption in 
use phase (per 
year) 

14.5 TWh / 130.4 
PJ 

10.6 TWh / 95.1 PJ 
14.1 TWh / 126.8 

PJ 

17.3.2.Other resource consumption 

Manufactured home network equipment are mostly made out of plastics, what raises issues in terms 

of recyclability, since in 2012, around 25.2 Mt of plastic waste was generated in Europe and only 6.3 

Mt of it was collected for recycling
221

.  

Additional concerns show up in end-phase, as in-house networking devices are full of electronics. To 

this regard, they are covered by Regulation 2012/19, i.e. WEEE Directive, as “IT and telecommunica-

tions equipment”. 

A detailed bill of materials is available in preparatory study of ENER Lot 18 (on Complex Set Top 

Boxes or CSTB), for triple play box. A triple play box is what we called an Internet box or a gateway – 

yet it is not included in the Voluntary Agreement on CSTB, since the base functionality of a gateway is 

not to receive digital TV signals. Hence, gateways (integrated access devices) are not covered by the 

Voluntary Agreement. Yet the simplified bill of materials below is partially derived from ENER Lot 18, 

with an average weight of 1.3 kg
222

. 

Table 120: Assumption for materials used in an average integrated access device (gateway) 

Component Material Weight [g] Share [%] 

Plastic case Acrylonitrile butadiene styrene (ABS) 450 34.6% 

Hard drive Stainless coil 500 38.5% 

Internal cables Copper 25 1.9% 

Printed circuits Gold  0.1 0.0% 

Printed circuits Small integrated circuit 2 0.2% 

                                                      

221
 BIO Intelligence Service (2013), Study on an increased mechanical recycling target for plastics. 

222
 The AVM FRITZ!Box 7390 is 499 grams (without hard drive), the Freebox Révolution is 1.5 kg and the Sky DRX890W Sky+ 

HD Digibox is 2.3 kg (with hard drive).  



 

165 Preparatory study to establish the Ecodesign Working Plan 2015-2017 – Task 3 Draft Final Report 

Component Material Weight [g] Share [%] 

Printed circuits Large integrated circuit 6 0.5% 

Printed circuits Board 110 8.5% 

Printed circuits SMDs 3 0.2% 

Printed circuits Connectors 25 1.9% 

Other electronics Capacitor and coil 30 2.3% 

Plug Plug 30 2.3% 

ADSL/Ethernet ports Electronics 60 4.6% 

Other Electronics 48.9 3.8% 

Screws Ferro (St tube/profile) 10 0.8% 

 
Total 1,300 100.0% 

No Polyvinyl chloride (PVC) has been put in the bill of materials, since more and more devices seem 

to be PVC-free
223

. Yet the analysis of critical raw materials and hazardous substances used in 

manufacturing phase would merit a deeper analysis for each category of in-house networking 

equipment in scope.  

17.4.Improvement potential 

17.4.1.Improvement potential – Energy consumption 

As our baseline scenario for 2020 already takes some savings into account as compared to 2013 (a 

global -24%), we have to estimate the residual savings that could occur. The NRDC study indicates 

that there is potential for even greater savings, thanks to the emerging Energy Efficient Ethernet (EEE) 

standard
224

. None of the modems or ONTs tested by NRDC supported EEE, and only two of the 23 

routers and gateways. Hence “the opportunity to capture additional savings by increasing market 

penetration of these capabilities appears to be large”. The first-generation EEE devices achieve 5-

20% energy savings, while next-generation EEEs are expected to save up to 80% of system power
225

. 

However, while the EEE standard can realize benefits in a business environment, industry doubts the 

energy saving potential in a home networking context. EEE is only efficient when there is traffic, it is 

not when the link is idle – which is the case most of the time in home context
226

. 

To this extent, residual savings appear to be low. 10% savings globally may be a fair estimate for 

2020 (on top of the CoC); for 2030, as the business as usual scenario let the energy consumption drift 

somehow, we may take a much bigger figure – typically 33%. Yet again, a business as usual scenario 

does not make much sense by 2030, and neither do the associated savings
227

. The 10% in 2020 and 

33% in 2030 savings estimates would result in the following improvement potential. 

                                                      

223
 Like Apple TVs (http://images.apple.com/environment/reports/docs/AppleTV_Product_Environmental_Report_2012.pdf). 

224
 According to NRDC, “EEE enables Ethernet ports and system components to enter a sleep mode called Low Power Idle 

(LPI) in between data packets when transmitting at less than maximum data rate and when both ends of the network link 

have EEE enabled. EEE does this without impacting the performance of consumer computing applications”. 

225
 Cisco/Intel (2011), IEEE 802.3az Energy Efficient Ethernet: Build Greener Networks. 

226
 Comment from Digital Europe.  

227
 As projections are based on a “business as usual” trend, the figure for 2030 is to be handled with care. Indeed, given rapid 

technological development, devices used for in-house networking in 2030 will be probably very different from what they are 

http://images.apple.com/environment/reports/docs/AppleTV_Product_Environmental_Report_2012.pdf
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Table 121: Improvement potential at EU-27 aggregate level – In-house networking equipment 

(TWh for final energy and PJ for primary energy) 

Product 
group 

EU-27 improvement potential 

 2020 2030 

Modems 
with respect to consumption in 

use phase (per year) 
0.1 TWh / 1.2 PJ 0.4 TWh / 3.2 PJ 

Gateways 
with respect to consumption in 

use phase (per year) 
0.7 TWh / 6.0 PJ 2.8 TWh / 25.2 PJ 

Gateways 
(ONTs) 

with respect to consumption in 

use phase (per year) 
0.2 TWh / 1.4 PJ 1.3 TWh / 11.6 PJ 

Routers 
with respect to consumption in 

use phase (per year) 
0.1 TWh / 0.8 PJ 0.2 TWh / 2.1 PJ 

Switches 
with respect to consumption in 

use phase (per year) 
0.0 TWh / 0.0  PJ 0.0 TWh / 0.0  PJ 

Access 
points 

with respect to consumption in 

use phase (per year) 
0.0 TWh / 0.1  PJ 0.0 TWh / 0.2  PJ 

In-house 
networking 
equipment 

with respect to consumption in 
use phase (per year) 

1.1 TWh / 9.5 PJ 4.7 TWh / 42.3 PJ 

17.4.2.Improvement potential – Other resource consumption 

Although little data is available on this topic, the products end-of-life appears as an issue that would 

need to be better addressed than it is today. For instance, all network devices are probably not often 

repaired in case of breakdown. Gateways get most usually replaced by the Internet service provider 

(by newer and better devices), with no or low attention pay to repair and reuse. The potential material 

efficiency benefits associated to in-house networking equipment (like re-usability of some 

components, upgradability of product, design for recycling) is difficult to assess. 

17.4.3.Cost calculation 

Internet boxes (gateways) are often set to the consumers’ disposal by the Internet service providers, 

either explicitly rent at a fixed price (3–5 € / month) or implicitly included in the subscription’s price. 

This is also a reason why, according to the IEA, service providers, as they make bulk purchases and 

then deliver vast numbers of network-enabled devices, could take a lead role in bringing together the 

stakeholders that can influence energy consumption. The European CoC is a first step towards. 

Only standalone devices are sold in consumer electronics stores, the price ranges for them being:  

 A modem (without router function) is about 20–40€228;  

 A router (without modem function) is about 30–50€229; 

                                                                                                                                                                      

now. However, to have a consistent approach with the other product groups, we are presenting data for both 2020 and 

2030. 

228
 See for instance: http://www.amazon.fr/Netgear-DM111P-100ISS-ADSL2-Ethernet-

Modem/dp/B000XHD3VI/ref=sr_1_9?ie=UTF8&qid=1402077920&sr=8-9&keywords=modem  

http://www.amazon.fr/Netgear-DM111P-100ISS-ADSL2-Ethernet-Modem/dp/B000XHD3VI/ref=sr_1_9?ie=UTF8&qid=1402077920&sr=8-9&keywords=modem
http://www.amazon.fr/Netgear-DM111P-100ISS-ADSL2-Ethernet-Modem/dp/B000XHD3VI/ref=sr_1_9?ie=UTF8&qid=1402077920&sr=8-9&keywords=modem
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 A switch has a most variable price from 20–120€230, depending on speed and the number of 

ports; and 

 An access point is more expensive, at 100–500€
231

. 

It is yet difficult how differently priced are the most energy efficient devices of the market.  

17.5.Summary 

Table 122 presents a summary of the product group “In-house networking equipment”. As 

improvement potential is only available at broader level, only total figures are shown. In addition, it has 

to be kept in mind that savings estimated in 2030 might not be robust as devices available on the 

market at this time might be very different from those currently sold due to the rapid and major 

technological changes. 

As it turns out in the above paragraphs, the “In-house networking equipment” product group is subject 

to a number of limitations – namely: 

 Estimates for 2030 are to be handled with care, due to the rapid technological change in in-

house network equipment. Indicative values have been calculated to show consistency with 

other product groups; 

 Although estimates above look robust, more precise shares in stock data between the various 

home network equipment devices would be useful; and 

 Energy savings are estimated at the broader product group level, yet without any split between 

sub-categories (due to a lack of data). 

Table 122: Summary – In-house networking equipment (1/2) (TWh for final energy and PJ for 

primary energy) 

 Year Modems Gateways 
Gateways 

(ONTs) 
Routers 

Market data 

Sales 
(1,000) 

2013 n.a. n.a. n.a. n.a. 

Stock 
(1,000) 

2013 
2020 
2030 

42,000 
37,000 
30,000 

112,000 
128,000 
160,000 

12,000 
20,000 
50,000 

56,000 
49,000 
40,000 

EU-27 Energy consumption 

Over the life 
cycle  

2013 
2020 
2030 

n.a. 
19.0 PJ 
17.0 PJ 
21.3 PJ 

n.a. - 

In use phase 
(per year) 

2013 
2020 
2030 

2.1 TWh / 18.9 PJ 
1.3 TWh / 11.7 PJ 
1.1 TWh / 9.5 PJ 

7.8 TWh / 69.8 PJ 
6.7 TWh / 60.4 PJ 
8.4 TWh / 75.7 PJ 

1.7 TWh / 15.3 PJ 
1.6 TWh / 14.1 PJ 
3.9 TWh / 34.7 PJ 

2.8 TWh / 25.2 PJ 
0.9 TWh / 7.8 PJ 
0.7 TWh / 6.3 PJ 

EU-27 Energy savings 

                                                                                                                                                                      

229
 See for instance: http://www.darty.com/nav/achat/hifi_video/reseau/modem_routeur_wi-fi/belkin_routeur_n300.html  

230
 See for instance: http://www.walmart.com/ip/D-Link-DGS-1008P-8-Port-Gigabit-Ethernet-PoE-Switch/16419372  

231
 See for instance: http://www.amazon.co.uk/Cisco-AIR-CAP2602I-E-K9-Aironet-Controller-

Access/dp/B009BY78LU/ref=sr_1_fkmr0_3?ie=UTF8&qid=1402078299&sr=8-3-

fkmr0&keywords=Cisco+Aironet+3700+Series+Access+Point  

http://www.darty.com/nav/achat/hifi_video/reseau/modem_routeur_wi-fi/belkin_routeur_n300.html
http://www.walmart.com/ip/D-Link-DGS-1008P-8-Port-Gigabit-Ethernet-PoE-Switch/16419372
http://www.amazon.co.uk/Cisco-AIR-CAP2602I-E-K9-Aironet-Controller-Access/dp/B009BY78LU/ref=sr_1_fkmr0_3?ie=UTF8&qid=1402078299&sr=8-3-fkmr0&keywords=Cisco+Aironet+3700+Series+Access+Point
http://www.amazon.co.uk/Cisco-AIR-CAP2602I-E-K9-Aironet-Controller-Access/dp/B009BY78LU/ref=sr_1_fkmr0_3?ie=UTF8&qid=1402078299&sr=8-3-fkmr0&keywords=Cisco+Aironet+3700+Series+Access+Point
http://www.amazon.co.uk/Cisco-AIR-CAP2602I-E-K9-Aironet-Controller-Access/dp/B009BY78LU/ref=sr_1_fkmr0_3?ie=UTF8&qid=1402078299&sr=8-3-fkmr0&keywords=Cisco+Aironet+3700+Series+Access+Point


 

168 Preparatory study to establish the Ecodesign Working Plan 2015-2017 – Task 3 Draft Final Report 

 Year Modems Gateways 
Gateways 

(ONTs) 
Routers 

In use phase 
(per year) 

2020 
2030 

0.1 TWh / 1.2 PJ 
0.4 TWh / 3.2 PJ 

0.7 TWh / 6.0 PJ 
2.8 TWh / 25.2 PJ 

0.2 TWh / 1.4 PJ 
1.3 TWh / 11.6 PJ 

0.1 TWh / 0.8 PJ 
0.2 TWh / 2.1 PJ 

Confidence in the energy savings estimates 

  ++ ++ ++ ++ 

Table 123: Summary – In-house networking equipment (2/2) (TWh for final energy and PJ for 

primary energy) 

 Year Switches Access points Total 

Market data 

Sales (1,000) 2013 n.a. n.a. 50,000 

Stock (1,000) 
2013 
2020 
2030 

3,000 
3,000 
3,000 

4,000 
4,000 
4,000 

229,000 
242,000 
287,000 

EU-27 Energy consumption 

Over the life 
cycle  

2013 
2020 
2030 

n.a. n.a. - 

In use phase (per 
year) 

2013 
2020 
2030 

0.0 TWh / 0.4 PJ 
0.0 TWh / 0.3 PJ 
0.0 TWh / 0.1 PJ 

0.1 TWh / 0.8 PJ 
0.1 TWh / 0.8 PJ 
0.1 TWh / 0.5 PJ 

14.5 TWh / 130.4 PJ 
10.6 TWh / 95.1 PJ 

14.1 TWh / 126.8 PJ 

EU-27 Energy savings 

In use phase (per 
year) 

2020 
2030 

0.0 TWh / 0.0 PJ 
0.0 TWh / 0.0 PJ 

0.0 TWh / 0.1 PJ 
0.0 TWh / 0.2 PJ 

1.1 TWh / 9.5 PJ 
4.7 TWh / 42.3 PJ 

Confidence in the energy savings estimates 

  ++ ++  
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18.Imaging equipment 

18.1.Product group description 

This product group consists of equipment used for copying, printing and scanning documents. The 

group also includes equipment for transmitting facsimiles (fax machines). Variations in functions 

include: 

 Colour or black and white printing; 

 Single function (SF) or multifunction devices (MFD); and 

 Printing method – electrophotography (EP), inkjet (IJ) and solid ink (SI) are included in scope, 

as these include most of the market. 

This group includes designs made for home and office use and so industrial printers, dot matrix 

printers and high speed printers designed for printing books, magazines, etc. are excluded.  The 

scope of this product group could be the same as the current imaging equipment voluntary agreement 

that was established after the DG ENER Lot 4 Imaging Preparatory Study carried out by Fraunhofer 

IZM and completed in 2007. The most commonly sold imaging equipment currently in the EU are ink 

jet and EP (more commonly called laser) printers. Multifunctional devices are very common, especially 

in the domestic market. 

This product group will also consider ink and toner cartridges. Each imaging product is designed to 

use a specific type of cartridge and these are initially sold with imaging equipment but when ink or 

toner are consumed, new, refurbished or rebuilt cartridges are sold to users. These cartridges are 

energy using products and so are in scope of the eco-design directive. The Ecodesign Directive 

2009/125/EC Annex I, requires that reuse is considered when developing ecodesign parameters. 

Annex I states that various parameters should be used to assess the potential for improving 

environmental impact including part 1.3 (h): 

 Avoidance of technical solutions detrimental to reuse and recycling of components and whole 

appliances 

Cartridge rebuilders complain that these are designed with chips that prevent reuse and some are 

welded or have hidden screws and so are impossible to dismantle for reuse. However, the 

performance of cartridges and the type of ink used can significantly influences paper consumption, 

which contributes a large proportion of the total lifecycle environmental impact. Poor printing 

performance causes additional paper waste and poor quality cartridges can damage printers, although 

good quality remanufactured cartridges are available. Paper recyclers have complained that some 

types of toner are difficult to remove from waste paper and so affect its recyclability. All of these issues 

are discussed here. 
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18.2.Market and stock data 

18.2.1.Market and stock data – Imaging equipment 

PRODCOM Eurostat data 

Fraunhofer IZM included sales and stocks data in its preparatory study report, but this is now out of 

date. Prodcom Eurostat data is however available for EU production, imports and exports which can 

be used to calculate EU consumption for photocopiers, printers and fax machines. The categories 

have changed between 2004 and 2007 so current data are not directly comparable with the data 

published by Fraunhofer. 

Table 124: Market data from Fraunhofer IZM prep study report for 2004  

and from Prodcom for 2012, (EU25 totals, millions) 

Product group / 
Prodcom code 

EU production 
sold 

EU imports EU exports Apparent EU 
consumption 

2004 2012 2004 2012 2004 2012 2004 2012 

Photocopiers -  3.9  2.1  2.07  

Printers 0.9  37.4  27.5  27.1  

Fax machines 3.6  4.1  3.6  7.2  

Total – 
photocopiers, 
printers & fax 

4.5  45.4  33.2  30.4  

26.20.16.40   3.16  10.87  4.36  9.67 

26.20.18.00  6.0  21.9  3.76  24.1 

Total of 
26.20.16.40 and 
26.20.18.00 

 9.16  32.8  8.12  33.8 

The two Prodcom categories with large numbers of sales in the EU are: 

 26.20.16.40 – “Printers, copying machines and facsimile machines, capable of connecting to an 

automatic data processing machine or to a network (excluding printing machinery used for 

printing by means of plates, cylinders and other components, and machines performing two or 

more of the functions of printing, copying or facsimile transmission)”; and 

 26.20.18.00 – “Machines which perform two or more of the functions of printing, copying or 

facsimile transmission, capable of connecting to an automatic data processing machine or to a 

network (multifunctional devices)”. 

Products in other categories have much smaller or negative consumption totals, so are not considered 

here. 

It may be possible to estimate future sales from past sales using Prodcom data between 2008 and 

2012 for EU consumption (see Table 125).  

Table 125: Past EU Prodcom consumption data 

Product group 
EU Consumption 

2008 2009 2010 2011 2012 

26.20.16.40 17.1 9.8 9.6 16.9 9.7 



 

171 Preparatory study to establish the Ecodesign Working Plan 2015-2017 – Task 3 Draft Final Report 

Product group 
EU Consumption 

2008 2009 2010 2011 2012 

26.20.18.00 20.7 18.3 21.4 10.3 24.1 

Total of 26.20.16.40 
and 26.20.18.00 

37.8 28.1 31 27.2 33.8 

Apart from the unusually high value in 2008, despite the fluctuations, there does not appear to be a 

significant increase or decrease in annual consumption. Consumption in 2004 was 30.4 million which 

is similar to the average of the 2009 to 2012 (30.0 million) consumption figures. Therefore, it would be 

reasonable to assume no significant increase or decrease in the future are likely. 

Market data from IDC 

EuroVAPrint has provided sales data for this product group which is from IDC. This data is different to 

PRODCOM and is probably more accurate and so will be used for calculations used for this 

assessment. 

Table 126: EU sales from IDC for imaging equipment 

Product 
group 

EU Sales (millions) 

2009 2010 2011 2012 

Printers 8.1 8.0 7.4 6.0 

MFDs 20.6 21.9 22.2 19.9 

Total 28.7 29.9 29.6 25.9 

EuroVAPrint estimate that sales will slowly decline and will be 24.4 million in 2018. 

Past, current and estimated future stock data from EuroVAPrint is as follows. 

Table 127: Past, present and estimated future stocks (millions) of imaging equipment from IDC 

 2005 2010 2015 2020 

Mono EP Copier/MFD 6.0 3.7 2.2 0.8 

Color EP Copier/MFD 0.3 0.6 2.5 4.1 

Mono EP Printer 14.7 12.9 10.4 8.2 

Color EP Printer 1.9 3.8 6.1 8.2 

Personal IJ 68.4 69.2 69.1 69.0 

WG IJ 21.8 29.7 29.6 29.6 

Total 113 120 120 120 

The market share of multifunctional devices that copy, print, scan and sometimes also fax has been 

increasing since before the Fraunhofer study (predicted by Fraunhofer and confirmed by Prodcom 

data, see Table 125), so that in 2012, they were the most common type sold in the EU. Ink jet is more 

common in the domestic market whereas EP (laser) is more common in the business market. 
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18.2.2.Market and stock data – Cartridges 

There is no specific Prodcom code for ink or toner cartridges. A recent report states that 314 million 

ink jet cartridges are sold in Europe (plus Middle East and Africa) annually
232

 and so the EU total is 

likely to be approximately 300 million, although this seems low for stocks of 130 million imaging 

products. This quantity would contain an estimated 3.3 million litres of ink
233

.  EFIM estimate that 

about 650 million cartridges are sold annually in the EU which would represent 5 replacements for 

year which is reasonable for ink jet but may be too high for laser. The actual number may be 

somewhere between these two estimates of 300 – 650 million. It is possible that unlike sales of 

imaging equipment, cartridge sales are increasing and a possible reason may be that the quantity of 

ink in some types of inkjet cartridges has decreased. This is discussed below. 

There are two main types of ink jet cartridge; some have integral print heads and the rest use separate 

print heads that are part of the printer / copier. Each model of printer uses a specific cartridge that is 

designed by the OEM (Original Equipment Manufacturer). Third parties cannot manufacture copies of 

cartridges if these are protected by patents and so remanufacturers are only able to refill some types 

of used cartridges that they collect from users. 

At end-of-life, various schemes have been set up to collect cartridges. Some are organised by OEMs 

to collect their own cartridges. Some of these are recycled for materials recovery
234

 only whereas 

some are dismantled and parts reused by the OEMs in new cartridges. There are also companies that 

collect OEM cartridges from users which they then refurbish or rebuild and refill and these are usually 

lower priced than new OEM cartridges. These companies have difficulty collecting enough used 

cartridges. They are not available from OEMs and some users throw away cartridges at end of life, 

especially the smaller types. Research has indicated that cartridges are on average reused about only 

once in the EU
235

 whereas there is no technical reason why they could not be reused more times if 

refurbished correctly. There will however be a limit to the number of reuses of the types of cartridges 

that have integral print heads as the print head orifices will wear so that print quality deteriorates. 

Evidence that many reuses is feasible can be seen from the types of printers that have integral print 

heads and separate ink reservoir cartridges. With these, many replacements of these ink cartridges 

are possible before the print head needs to be changed due to print quality deterioration. 

18.3.Resource consumption 

18.3.1.Energy consumption 

A recent study in the UK measured the electricity consumption of a wide variety of home appliances 

including multifunctional printing devices and this showed that annual electricity consumption was 26.5 

kWh/year per device
236

 (based on devices in use 2010 – 2011). This is equivalent to a primary energy 

                                                      

232
 Data from IDC http://www.therecycler.com/posts/30-inkjet-cartridges-purchased-every-second-in-2012/  

233
 From  http://www.neowin.net/news/how-much-ink-do-the-worlds-inkjet-printers-use-each-year and that an Olympic swimming 

pool contain2.5 million litres 

234
 HP’s environmental report “HP 2013 Living Progress Report” states that all returned cartridges are recycled for materials 

recovery (plastics are used to make new cartridges) 

235
 Comparative Carbon Footprint Analysis of New and Remanufactured Inkjet Cartridges, Hüdai Kara, Centre for 

Remanufacturing and Reuse, 14 April 2010 

236
 Page 386 of 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/208097/10043_R66141HouseholdElectricityS

urveyFinalReportissue4.pdf  

http://www.therecycler.com/posts/30-inkjet-cartridges-purchased-every-second-in-2012/
http://www.neowin.net/news/how-much-ink-do-the-worlds-inkjet-printers-use-each-year
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/208097/10043_R66141HouseholdElectricitySurveyFinalReportissue4.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/208097/10043_R66141HouseholdElectricitySurveyFinalReportissue4.pdf
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consumption of 238.5 MJ/year (using a multiplication factor for electricity to primary = 2.5). Data from 

a Portuguese study with 349 printers, provided by a stakeholder is: 

 In on-mode, inkjet = 2,2 W, laser = 656.7W, median value = 56.5 W 

The annual energy consumption will depend on hours of use which was not provided, but this does 

show the difference between laser and injet on-mode power consumption. 

EuroVAPrint who represent imaging equipment manufacturers has provided energy consumption data 

and also has estimated of total EU annual energy consumption by imaging equipment under several 

scenarios. Annual average energy consumption of imaging equipment calculated by the VA’s 

“independent inspectors” was as follows in 2013: 

 “TEC” products
237

 - Office equipment, mainly EP higher speed and more intensively used 

products: 106.6 kWh/year: and 

 “OM” products - Home equipment, mainly inkjet, slower print speeds: 6.53 kWh/year. 

The following EU electricity consumption values are calculated by EuroVAPrint 

Table 128: Total EU electricity consumption from imaging equipment calculated by 

EuroVAPrint 

 
Total EU electricity consumption (TWh/year) 

Scenario 2005
238

 2010 2015 estimate 2020 estimate 

Fraunhofer Baseline 
scenario (BAU) 

7.8 (from 
Fraunhofer task 

8 report) 
8.3 8.6 9.4 

EuroVAPrint-with VA 
assumes 90% 
comply with E.S. v2.0 
by 2020 

6.67 5.16 3.60 3.48 

EuroVAPrint- with 
Regulation (assumes 
100% comply with 
E.S. v2.0 by 2020 

6.67 5.16 3.60 3.14 

Key: 

BAU = business as usual (without regulation or VA) as assumed by Fraunhofer 

BAT = best available technology as assumed by Fraunhofer 

E.S. = Energy Star 

Environmental impacts and resource consumption is calculated here for one example type of imaging 

equipment using the EcoReport Tool. The type selected is a colour multifunctional ink jet device. 

Composition data was obtained from the 2007 Fraunhofer Lot 4 preparatory study using the average 

composition given in table 26 of the Lot 4 task 4 report. EuroVAPrint has confirmed that materials 

used in imaging equipment has not changed significantly since the Fraunhofer study.  Lifetime was 

                                                      

237
  OM and TEC terms (operating mode and total energy consumption) are used by Energy Star and different requirements 

apply to products that need to comply with OM and with TEC requirements 

238
 Date of Fraunhofer study. 
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assumed to be 4 years as did Fraunhofer) and annual primary energy consumption of 238.5 MJ/year 

from the above mentioned UK study. Actual lifetimes are estimated by EuroVAPrint to be: 

 “OM” products – 3 years except larger office products which are 5 years; and 

 “TEC” products – 6 years. 

Discussion with EuroVA Print suggests that 3 years (above) is not the true lifetime but is typical of 

home users’ more intensive use. Users keep and use equipment for more years as these are not 

unreliable and replacements are made because of a desire for a newer product. One manufacturer 

reports that 4.5 years lifetime is realistic for inkjet printers. In the recent past, technology changes 

such as network connections, WiFi and PC software changes encouraged changes, but these issues 

no longer influence replacement. 

The results from the EcoReport Tool are shown below. 

Table 129: Lifetime energy consumption and other lifetime impacts at individual product level 

and EU-27 level from all products sold in one year over their four year lifetime from the 

EcoReport Tool 

Selected impact Individual product impact EU-27 impact (stock) 

Total lifetime primary energy 
(GER) 

2,459 MJ 72 PJ 

Lifetime electricity (primary 
energy) 

1,408 MJ 46 PJ 

Waste, non-hazardous 5.51 kg 159,000 tonnes 

Waste hazardous 215 g 9,000 tonnes 

Heavy metals emissions to air  86 mg Ni eq. 2.7 ton Ni eq. 

Heavy metals emissions to water 67 mg Hg/20 2.1 ton Ni eq. 

PAH  238 mg Ni eq. 7.6 ton Ni eq. 

Particulate matter 194 g 6,185 tonnes 

Eutrophication (water) 3 g PO4 67.8 tonnes PO4 

Annual energy consumption based on stocks of 120 million and an average annual electricity 

consumption of 26.5kWh is 3.16 TWh per year. This is equivalent to annual primary energy 

consumption of 28.6 PJ per year
239

  although this an oversimplification as EP printers typically have 

much higher energy consumption than inkjet. EuroVAPrint’s estimate for current electricity 

consumption is 5.16 TWh in 2010 and could decrease to 3.14TWh in 2015 (see Table 128). 

Paper consumption is however a large proportion of total lifecycle energy consumption. EuroVAPrint 

provided data from a lifecycle assessment carried out using an HP business laser printer which 

showed: 

 Manufacture energy consumption      3.7% of total 

 Use phase energy consumption         8.1% of total  

 Cartridges (manufacture)                  11.2% of total 

 Paper production                              72% of total 

                                                      

239
 Using a conversion factor of x2.5 to convert electricity to primary energy 
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Note that the ratio of manufacture energy consumption and use phase energy consumption from this 

LCA study is very different to that calculated by the EcoReport Tool (see Table 129). The LCA study is 

probably more accurate than the simplified approach used for the EcoReport Tool. However, the 

assumptions made for the LCA must be understood. This example used the Energy Star usage for 

TEC and so represents a very high usage rate, i.e. a maximum amount of paper. In reality, paper 

consumption is very variable and many users use less paper so the proportion of life cycle energy 

consumption due to paper will usually be less than 72% of the total. Very little data on paper 

consumption is available so the true contribution from paper is not known. This LCA also assumes a 

4.5 year lifetime for the printer. 

18.3.2. Other resource consumption 

Equipment and consumables (ink jet and toner cartridges and paper) are considered below 

separately. 

Imaging equipment 

The main resources used in a colour multifunctional printer from the Fraunhofer Lot 4 prep study are 

as follows: 

 Bulk materials: the main materials used are various types of plastics and galvanized steel sheet. 

Each device typically also includes several printed circuit boards. 

 Precious or rare resources: Scarce raw materials are used on printed circuit boards within 

electronic components, such as gold and palladium.  Chromium is present in stainless steel 

parts and most products have a liquid crystal display which will include indium as a thin indium 

tin oxide coating. 

 Process water is used in the production process and at end of life. The amount of water used 

was calculated as106 litres per unit from the EcoReport Tool, plus 873 litres for cooling. 

 Hazardous substances are regulated by RoHS and REACH so should not be present unless 

permitted by exemptions. However there are heavy metals emissions calculated by EcoReport, 

mainly during the production phase. 

Imaging equipment is sold in large numbers and according to Fraunhofer had an average lifetime of 

four years. EuroVAPrint estimate that lifetimes are currently 3 – 6 years (depending on type) on 

average and so has not significantly changed.    

Imaging equipment and cartridges are in scope of the WEEE directive. Equipment sold to consumers 

may be disposed of via municipal waste sites or returned to retailers. Business equipment is more 

likely to be returned to suppliers for disposal. Business photocopiers are often leased to users and 

returned after several years to be recycled by the original manufacturers who reuse many of the parts 

in new machines. This business model is highly beneficial to the environment as this avoids making 

new parts and so significantly reduces the environmental impacts from the production phase. Some 

printers and copiers are refurbished for second users.  

Parts from low-priced printers are not however refurbished or their parts reused as these parts are 

less robust. Most low end printers will be mixed with other consumer waste after disposal at end of life, 

and sorting the millions of tonnes collected without damage would be very difficult. 

 Results of the EcoReport Tool calculations include EU27 resource consumption. The results from the 

above described example using a colour inkjet multifunction device (assumptions described above) 

are as follows. 
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Table 130: EU27 resource annual consumption for manufacture of colour inkjet multifunction 

devices from EcoReport Tool 

Selected impact 
EU27 total consumption 

production phase (tonnes) 

Bulk plastics 114,000 

Technical plastics 13,000 

Ferrous materials 49,000 

Non-ferrous materials 8,000 

Electronics 12,000 

Miscellaneous 44,000 

Print media (consumables) 

Paper: As shown by the HP lifecycle assessment and also by the Fraunhofer study, paper 

consumption accounts for a large proportion of lifecycle impacts. Therefore, any measures that reduce 

paper consumption and encourage paper recycling would be beneficial. Most both colour and black 

and white printers and copiers and multifunctional devices are required by Energy Star to have 

automatic duplex printing (print both sides of the page), but only if they exceed certain image per 

minute (ipm) print rates. For colour, this is for printing at greater than 19 ipm and for colour, greater 

than 24 ipm. Therefore the lowest priced devices which have the slowest ipm are not required to 

provide this function. Duplex printing will have two impacts; this adds extra components to the design 

of the device (and increases the cost), but reduces paper consumption which will have an 

environmental benefit from smaller paper manufacturing impacts and less waste and recycling energy 

at end of life of the paper. This is the only consumables requirement of imaging equipment covered by 

the Voluntary Agreement.   

Although most, if not all imaging equipment will function with recycled paper, some manufacturers 

warn users not to use it. Print quality depends on the quality of the paper but there is only a standard 

(EN12281) for recycled paper used for toner; there is no equivalent for ink jet. The quality of the new 

or recycled paper will affect the print quality. With inkjet, for example, print quality depends on the 

interaction between substances in the paper with constituents of the ink to ensure that the ink dries 

quickly and does not spread unevenly. The quality of paper also affects the likelihood of paper jams 

which also causes paper waste and some types of paper (not necessarily recycled only) can increase 

the risk of jams. Poor quality paper also accelerate wear of moving parts and create paper dust both of 

which cause paper jams and shorten printer lifetime. A standard for new and recycled inkjet paper 

quality would be useful to users. There is an Ecolabel for paper used for printing and copying but this 

does not include criteria for print quality or compatibility with toner or ink. 

Overall in the EU, most paper used for printing is used in business laser equipment so users toner.  

De-inking of waste paper: An issue that concerns paper recyclers is the ability to remove ink from 

used paper. This can vary as some inks are easily removed whereas some types of liquid toner inks 

tend to be much more difficult to remove and some types are reported to prevent paper recycling
240

. A 

method for calculation of deinking has been developed by the European Recovered Paper Council 
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(ERPC)
241

. Effective ink removal from waste office paper is essential to be able to produce recycled 

white paper than that be used in offices. There are however different opinions between printer 

manufacturers and paper recyclers on this issue: 

 Printer manufacturers believe that recyclers should install additional equipment to remove these 

newer difficult to remove toner inks 

 Paper recyclers believe that difficult to remove toner inks should not be used 

If difficult-to-remove inks were banned, this would restrict the range of printing products that are 

available. However, installing new de-inking equipment will be very expensive for paper recyclers and 

in practice is needed only for a small proportion of waste office paper. In some paper mills, it may not 

be possible to install additional equipment due to a lack of an available space within the production 

line. This is an important issue that needs to be resolved because the environmental impact of 

producing virgin office paper is larger than recycling used office paper. 

There is a Blue Angel standard for imaging equipment that requires that 100% recycled paper can be 

used although it allows manufacturers to recommend the types of recycled paper. Most, if not all 

imaging equipment will function with 100% recycled paper, although some OEMs recommend use of 

certain types of paper which may not be recycled types. 

Ink jet cartridges and toner cartridges: Most ink jet cartridges are relatively small and so the 

number of images that can be printed is relatively few compared to toner cartridges (used with EP 

printers and copiers) which can print relatively large numbers of images. 

Nordic Swan has a standard for toner cartridges
242

 which includes: 

 Hazardous substance requirements for toner powder; 

 Bans chlorinated plastics; 

 At least 75% of remanufactured toner cartridges must be recycled parts; 

 There are options for “expanded cartridges which give at least 50% more printouts than the 

OEM cartridge; 

 Take back systems need to be in place so that cartridges can be returned for refilling; 

 Requirements for wastes; 

 Limit on number of complaints; 

 Print quality; 

 Capacity of toner cartridges must be tested using applicable DIN, ISO/IEC or ASTM standards; 

and 

 Customer information. 

The Blue Angel standard is for both toner and ink jet printer cartridges and this also has requirements 

on cartridge designs that can be recycled, take back schemes are available and also includes 

hazardous substance restrictions. 

Ink jet cartridges are electrical devices that contain ink as well as print control circuitry and some also 

include the “print head”. For example, they can monitor the amount of ink remaining so that the printer 

can warn users when the ink level is low. The quantity of ink in cartridges is very variable and some 
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copier / printers have a single cartridge installed (black ink or black plus several colours) whereas 

some colour devices have separate cartridges for each primary colour and may also have black. The 

claimed reason for using separate cartridges for each colour is that each one can be replaced when 

empty whereas single combined cartridges with several colour reservoirs must be replaced when a 

single colour is consumed. 

The lifetime of each cartridge depends on several variables: 

 The amount of ink inside the cartridge – this information is not routinely provided by the 

cartridge manufacturer (some provide this on websites, but the information may be difficult to 

find), but based on the size of different cartridges, the amount is very variable. In principal, a 

cartridge that contains 10cm
3
 of ink will provide double the number of standard images than a 

cartridge with only 5cm
3
. Some cartridges are very small so require frequent replacement. Only 

one size and design of cartridge can be fitted to each model of imaging device so the user 

usually does not have an opportunity to use a larger cartridge that contains more ink. Some 

designs stop printing when the cartridge is not empty (manufacturers may claim that this is to 

ensure print quality is maintained
243

 and page yields take this into account) but with some 

imaging equipment this can be over-ridden by the user (although this may not be obvious from 

the user instructions). Page-yield (explained below) will be based on the available ink in 

standard use conditions so that printers and copiers can be compared, but users may be 

frustrated when their printer stops before all ink is used, especially if they are unable to over-

ride this function. 

 The amount of ink used for cleaning print heads – whenever the printer / copier is switched on 

or the print head cleaning function is activated, ink is consumed as this is the only available 

source of cleaning solvent. Cleaning is necessary to remove dried ink residues but the amount 

of ink consumed depends on the quality of seals, cartridge and printer design and the cleaning 

procedure. Cartridges used with infrequently used devices will print fewer pages than frequently 

used devices because of the ink consumed during cleaning. Users do not appear to be able to 

obtain information on the amount of ink consumed during cleaning cycles. 

 Ink used for printing images – this depends on the area of print required and the quality of the 

print and most devices can be configured to give several different qualities, e.g. draft, standard 

and photo qualities. Much more ink will be consumed for printing photo quality than for draft 

quality. Very little information on ink used for each quality appears to be provided by 

manufacturers or distributors. 

 Amount of ink remaining when “empty” – there is considerable anecdotal evidence that 

significant amounts of ink remain in cartridges when the device indicates to the user that it is 

nearly empty or it needs to be changed. One source stated that 38% more pages could be 

printed after the “cartridge empty” warning was given
244

. 

“Page yields” from ink jet cartridges can be defined by testing using standard such as ISO/IEC 24711 

and some manufacturers quote the test results and ink volumes
245

. This data would be useful for users 

to compare imaging equipment and select products with high page yields if this information were 

readily available from all manufacturers and distributors. Currently this is not easy to find and most 

users are unaware of this information. 
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Clearly the volume of ink in cartridges is important but this information is often not readily available. 

Furthermore, there has been a trend to reduce the ink volume over the last few years and in some 

cases this has been very significant
246

. Users can buy ink separately at a fraction of the price of a new 

cartridge but cartridges are not designed to be refilled by users so that this is quite difficult and can be 

very “messy”
247

. Some cartridges have chips that will not allow printing after the cartridge is empty and 

so unless this chip can be reset, refilling is pointless. Remanufactured cartridges are widely available 

butas described above, remanufacturers have difficulty obtaining used cartridges. UK consumer 

organisation Which? has carried out a survey of third party cartridges and found that many provided 

good quality and were considerably cheaper than branded parts
248

, by up to 80%, although there are 

also poor quality cartridges on the market.  

Printer OEMs often claim that remanufactured cartridges may not provide the same quality as their 

products and Which? has investigated this issue. They surveyed members and 85% said that text 

quality from rebuilt cartridges was good or excellent and >60% were satisfied with colour print quality.  

Which? has carried out its own tests and found many examples of refurbished cartridges that gave 

text and graphics quality that was as good as the OEM cartridge. Clearly however, some rebuilt 

cartridges do not perform as well as OEM cartridges and the quality of different brands varies 

considerably. Good quality rebuilt cartridges are available but some give very poor quality and there 

are reports that some cause damage to imaging equipment, leak or do not function correctly. 

Published surveys show that service engineers find that non-OEM toner cartridges cause a higher rate 

of repairs than OEM-cartridges (survey of MSI technicians) and a survey by BLI showed that a 

significant percentage of non-OEM cartridges fail prematurely
249

. Clearly there are both good and bad 

quality non-OEM cartridges available in the EU. Increased use of good quality refilled and reused 

cartridges would give an overall benefit, but inferior cartridges have a negative environmental impact. 

Quality standard for refilled inkjet printer heads and cartridges including DIN 53131-3, DIN33871-1 

and DIN33871-2 have been published
250

.  

There have been different opinions expressed by OEM cartridge manufacturers and by refurbishers of 

used cartridges. Some third party cartridge rebuilders have claimed that some cartridges cannot be 

reused due to their inability to reset the “cartridge-empty” status of the chip whereas the original 

cartridge manufacturers claim that refilling and reuse is possible. Specific software may be needed to 

reset cartridge chips and this is not always readily available. It is not feasible to obtain new chips for 

use in new third party built cartridges as these are custom built for imaging equipment OEMs. Each 

manufacturer uses their own designs of cartridge for each type of their printers and so this issue may 

be model / make dependent
251

. Recycling of cartridges is a requirement of Nordic Swan for toner 

cartridges and the Blue Angel standard (for all types including ink jet and toner cartridges) includes a 

requirement that reuse is possible and states that reuse is preferred over recycling and so no parts 

can be specially designed to prevent reuse. Although both Nordic Swan and Blue Angel require that 
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take back schemes are set up, they do not specifically require that cartridges should be available to, or 

can be refilled by third parties. Blue Angel states only that third parties may be commissioned to 

perform the take-back task. 

Environmental impacts and resource consumption of cartridges have been described in several life 

cycle assessments which are described below in section 18.4.2. However, in order to compare this 

product sub-group (cartridges) with other product groups for the Working Plan, a calculation using the 

EcoReport Tool was carried out using materials data from a Life Cycle Assessment by the Centre for 

Remanufacturing and Reuse
235

, but with the addition of a small amount of electronics (0.5g ICs and 1g 

of PWB). Results are: 

Table 131: Environmental impacts from cartridges based on annual sales of 300 million (new 

cartridges) from EcoReport Tool 

Selected impact Individual product impact EU27 impact  

Total lifetime primary energy 

(GER) 

123 MJ 37 PJ 

Lifetime electricity (primary 

energy) 

4 MJ 1 PJ 

Waste, non-hazardous 121 g 36,000 tonnes 

Waste hazardous 3 g 1,000 tonnes 

Heavy metals emissions to air  6 mg Ni eq. 2.0 ton Ni eq. 

Heavy metals emissions to water 1 mg Hg/20 0 ton Ni eq. 

PAH to air 5 mg Ni eq. 2 ton Ni eq. 

Particulate matter 1 g 0 tonnes 

Eutrophication (water) 0 g PO4 0 tonnes PO4 

The total EU production phase impact will be larger as the mass of materials used in toner cartridges 

is larger, typically 250g of plastic, compared to 20 to 70grams in inkjet cartridges, although toner 

cartridges last much longer and so are replaced less frequently than inkjet. The figures may also be 

larger if sales are more than the figure of 300 million (which is uncertain) used for the calculations. 

18.4.Improvement potential 

The performance of printers, copiers, fax and multifunctional device is defined by an Energy Star 

standard. During the Lot 4 study, v1.2 was available whereas an updated v2.0 is now also available. 

However, the Imaging VA is currently based on v1.1, although the energy consumption maximum 

values are essentially the same in v1.1 and 1.2. Energy Star assesses performance in one of two 

ways depending on the type of device: 

TEC = “Typical Electricity Consumption” is a measure of weekly energy consumption of a device used 

in a standard way. This method is used for most electrophotographic (EP) copiers and printers – often 

known as laser printers or copiers. 

OM = “Operational Mode”, is used to compare products but does not give a single value for total 

energy consumption. This method is used for most types of ink jet printers and multifunctional devices 

with ink jet printing. 
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The differences between v1.2 and v2.0 of the Imaging Energy Star standard are summarized below: 

Table 132: Energy Star Imaging standard, maximum TEC values 

Standard version 
Maximum TEC per week for multifunctional 

colour printer at 20 images per minute 

V1.1 and 1.2 5.5 kWh/week 

V2.0 2.65 kWh/week 

This decrease is a 48% reduction in energy consumption decrease, which is very significant in relative 

terms. The difference between Energy Star v1.1 and v2.0 for TEC varies, depending on 

characteristics, between reductions in consumption of 33.5% and 62%. 

Table 133: Energy Star Imaging standard specifications for Operational Mode (OM) 

Characteristic V1.1 and 1.2 V2.0 

Sleep mode energy consumption (20 images 
per minute multifunctional device (colour) 

6 W 2W 

Standby energy consumption* 1.0 W 0.5W 

* As per the EU standby regulation. 

The Energy Star imaging standard also specifies maximum energy consumption for various functions 

which are added to the sleep mode maximum values and some of these decreased between v1.1 / 1.2 

and v2. 

These products are in scope of the standby and off-mode regulation and the more recent network 

standby energy regulation and so the VA energy consumption obligations effectively only need to 

cover on-mode. 

18.4.1.Improvement potential – Energy consumption 

Since the Fraunhofer study was completed, network functions have become increasingly important for 

imaging equipment and each function consumes electricity. However, imaging equipment is in scope 

of the Network Standby Regulation 801/2013 and so energy savings when in network standby mode 

should not be considered here. Most home and office imaging equipment is in network standby mode 

most of the time, so the scope for further use phase energy savings beyond those that would be 

achieved under Energy Star v2.0 are likely to be small. 

The Fraunhofer IZM preparatory study calculated annual energy consumption as “Typical Electricity 

Consumption” (TEC)
252

. They concluded that average electricity consumption was a factor of 0.8 of 

TEC (based on v1.1 / 1.2) and was achieved in 2005. They predicted that under the base case 

scenario (i.e. business as usual), this would decrease to 0.7 of TEC by 2015. This is equivalent to a 

decrease in energy consumption of 12.5%. However, due to increasing levels of stocks in the EU, a 

switch from black and white to colour and an increase in the proportion of multifunctional devices, the 

total EU-27 energy consumption was predicted to increase, despite this lower energy consumption 

under business as usual.  

Fraunhofer also however predicted a “best case scenario” where BAT (best available technology) 

would be adopted and past improvements would continue and this would result in a decrease in 
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equipment. 
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average energy consumption from 0.7 TEC in 2005 to 0.6 TEC by 2015 and to 0.5 TEC by 2020. 

Fraunhofer stated that this should be achievable and that total EU-27 energy consumption would 

decrease despite the trends mentioned above. Under the BAT scenario, annual average energy 

consumption would decrease by over 28% between 2005 and 2020. Fraunhofer calculated that the 

base case total sector use phase electricity consumption was 7.8TWh in 2005, a 28% decrease would 

give a potential electricity saving of 2.2TWh per year equivalent to a primary energy saving of19.8 PJ. 

Fraunhofer also considered the production phase energy consumption as this is significant in 

comparison with the use phase. They estimated that total EU-27 use phase electricity consumption in 

2005 was 7.8 TWh (equivalent to 70PJ primary energy), whereas they calculated that the production 

phase primary energy consumption in 2005 was 55.7 PJ. Fraunhofer predicted that this would 

increase due to the trends discussed earlier, If the lifetimes of these types of equipment (3 – 5 years) 

can be increased, there would be a reduced production phase energy consumption. Doubling of 

lifetime, for example would save 28PJ primary energy per year. as well as reducing resource 

consumption. 

The use phase potential energy saving will now be less than calculated by Fraunhofer if “business as 

usual” is equivalent to compliance with the proposed VA that will adopt Energy Star v2.  This will 

achieve large energy savings compared to the consumption levels at the time of the Fraunhofer study. 

Furthermore, network standby energy consumption is probably a significant proportion of consumption 

of most imaging equipment and is already regulated.  Although the BAT (best available technology) 

energy consumption of any types of imaging equipment is not published as this is proprietary 

information of the manufacturers, based on the total EU energy consumption for imaging equipment 

given in Table 128 (3.14TWh electricity by 2020), the use phase energy consumption improvement 

potential cannot be a large value. If a further 10% was achievable beyond the 2020 estimate, the 

improvement potential would be only: 

 Electricity saving  = 0.314 TWh/year 

 Primary energy saving = 2.84PJ / year 

The figures provided by EuroVAPrint in Table 128 show that mandatory compliance with the Energy 

Star v2.0 by 2020 will save only 0.3TWh of electricity per year compared to the proposed 90% 

compliance being considered for the next phase of the voluntary agreement (0.3TWh electricity = 

2.7PJ primary energy). This is relatively small. 

There may also be lifecycle savings available if average product lifetimes could be increased.  There 

would also be savings if the approach used for business photocopiers (reuse of parts) could be 

extended to printers, but this would require significant effort in managing end of life so that printers can 

be collected separately. The EU would also need to ensure that other legislation such as RoHS and 

REACH do not inhibit the reuse of parts from older equipment or the repair of older equipment. These 

policy options would also benefit other environmental impacts as emissions and energy consumption 

in the production phase are both relatively large. 

 Fraunhofer calculated the production phase energy consumption to be 55.7PJ. As imaging equipment 

design has not significantly changed, the current value is likely to be similar. If average lifetime is 

assumed to be 4 years and this could be extended to five years, over a 20 year period, each user 

would need 4 products instead of 5 within the 20 year period and this would result in an annual 

primary energy saving of 10.2PJ plus a saving in resources (e.g. 26,200 tonnes of bulk plastics) and 

other environmental impacts such as 32,300 tonnes of non-hazardous waste in the production phase. 

Note however the comments above that consumers do not replace imaging equipment because of 
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faults or to meet new network of computer software requirements and so extending lifetime will not be 

within the influence of imaging equipment manufacturers. 

18.4.2.Improvement potential – Consumables  

The environmental impact from imaging equipment is affected by: 

 Whether recycled paper can be used and the ease of recycling printed documents (described 

above); 

 If duplex printing is possible (required by Energy Star for  print speeds above minimum values 

only, described previously); 

 Ink jet and toner cartridge lifetime – The frequency of replacement of cartridges depends on the 

quantity of ink.  More frequent replacement of small capacity cartridges will  consume more 

energy for transport, remanufacture, etc. and consume more raw materials (replacement of 

parts that are not reused) and creates more waste (from unusable parts, process emissions, 

etc.) than less frequent replacement  of larger capacity cartridges.. Toner cartridges are 

designed to last much longer than most ink jet cartridges but lifetime depends on several 

variables.; 

 Amount of unused ink – if this is a large proportion of the total, this will increase impacts due to 

more frequent replacement and from waste ink; and 

 Reuse of cartridges and parts from used cartridges – reuse of parts is preferable to using new 

parts and discarding used parts, although reuse of cartridges is preferable environmentally to 

reuse of parts, as long as no other impacts are affected such as paper use. The Nordic Swan 

standard states: 

 The toner cartridge or container must be used by the consumer and then collected, 

cleaned, checked for defects, repaired and refilled with toner powder. The 

remanufactured OEM toner cartridge must comprise a minimum of 75% by weight 

recycled parts, as an average of at least 100 units. Reuse is a requirement and 

collection for materials recovery does not comply with this standard. 

 Paper consumption: Apart from the ability to print on both sides of each sheet, the 

environmental impact also depends on the amount of waste paper due to paper jams and paper 

wasted by poor quality cartridges. Paper jams may be caused by use of unsuitable paper quality 

or defects in the equipment (e.g. due to wear of parts which can be accelerated by poor quality 

paper). The Blue Angel standard specifies recycled paper to comply with EN 12281 but this is 

applicable only to laser printers and no equivalent standard exists for inkjet. 

The Fraunhofer preparatory study was not able to determine the impact or improvement potential of 

consumables due to a lack of data but did suggest publication of data such as page yield as a policy 

option. Reduction in the number of ink jet cartridges that are used, less frequent replacement and 

reductions in unused ink will reduce the environmental impact as long as print quality is not impaired 

resulting in more waste paper generated..  

Life cycle assessments 

 Resource and energy consumption of cartridges will clearly depend on how often these are 

reused. This has been demonstrated by a life cycle assessment carried out by the Centre for 

Remanufacturing and Reuse
235

. This showed that if a cartridge is reused 1.11 times, there is a 

primary energy consumption saving of 33%. There will also be a significant saving in materials 

and less waste as one reuse will consume as much as half the amounts of raw materials and 

create half the waste compared to using two new cartridges. 
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 HP has also published a life cycle assessment that also considers the issue of print quality and 

paper that might be wasted if this were inferior. By using an example where the remanufactured 

toner cartridge gave print quality that was inferior to the new OEM cartridge, the LCA showed 

that overall, use of new toner cartridges had a smaller environmental impact than using 

remanufactured toner cartridges. In this example, 23% more paper was consumed with the 

remanufactured cartridge than with the OEM new cartridge and the impact of this additional 

paper exceeds any benefits from additional cartridge remanufacture
253

,  

 Another comparative life cycle assessment  of toner cartridges carried out by the Laboratory for 

Manufacturing and Productivity, Sloan School of Management in 2010 also showed that paper 

consumption is important and so it is important that print quality of the remanufactured cartridge 

is satisfactory with no additional wasted paper for there to be a net energy saving
254

. 

Other design improvements that are technically possible include: 

Larger cartridges which contain more ink than small cartridges are available and these are made 

mainly for professional devices, so a significant increase in cartridge lifetime is technically possible for 

all imaging equipment, as long as new imaging equipment is designed to use larger-size cartridges. 

Larger ink capacity requires less frequent cartridge replacement and the associated environmental 

impacts from less transport and packaging of used, rebuilt and new cartridges.  The LCA carried out 

by the Centre for Remanufacturing and Reuse
235

 also showed that most new cartridges are made in 

Asia, whereas rebuilding is carried out in the EU and so there is a big difference in impacts from 

transportation, which are not effectively captured by the EcoReport Tool.  

If each cartridge were reused once, this would mean that up to half of the raw material resources 

would be needed and production / rebuild energy would be considerably reduced (by 33% according 

to one study
235

), Table 131 shows the impacts from 300 million new cartridges per year in the EU 

calculated using the EcoReport Tool. If the number used were halved, this would have an 

improvement potential of: 

 18.5 PJ total lifetime primary energy (GER) saving; 

 18,000 tonnes less non-hazardous waste; 

 Consumption of 8,500 tonnes less of bulk plastics. 

18.4.3.Cost calculation 

For domestic equipment with relatively small energy consumption, the difference in running costs for 

consumer’s from buying an “A” rated appliance compared to a “D” rated appliance may be relatively 

small and less than the price difference of an A rated appliances than one with a lower rating.  

If the UK Household Electricity Survey’s estimate of annual energy consumption of printer 

multifunctional device
236

 of 26.5 kWh per year of electricity is used with an average EU energy price of 

€0.195/kWh255 and a potential energy saving of 28% (from the Fraunhofer study), the annual cost 

saving to the consumer will be: 
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28% of 26.5 = 7.42kWh/year which will save €1.45 per year or €5.79 over a four year lifetime256.  

This is much less than prices of typical ink jet printer multifunctional devices sold to consumers which 

retail from €40 to €400. It is also much less than the cost of a replacement OEM cartridge. If the 

average annual energy consumption value of 6.53kWh for home imaging equipment (this excludes 

standby and network standby consumption) is used for this calculation, then the difference between A 

to G is very small at a few cents per year. 

Other price information 

Professional multifunction laser devices sell typically from €60 to over €15,000 

Cartridge prices: Examples from Which? are: 

 Set of colour ink jet cartridges from OEM supplier - €48 to €75 

 Equivalent remanufactured ink cartridges - €20 to €47 

Toner cartridges are considerably more expensive although they will print many more pages so the 

cost per page will be similar to or less than ink jet printing. 

Compliance costs 

Imaging equipment manufacturers already have to test their products to ensure that they comply with 

the Energy Star standard as this is mandatory in the USA. Therefore, if there were mandatory eco-

design requirements in the EU, there would be no additional costs for testing unless a different 

standard to Energy Star were used. Market surveillance authorities would incur costs if an eco-design 

regulation were adopted. 

18.5.Summary 

Table 134 presents a summary of the product group “Imaging equipment”. 

Table 134: Summary – Imaging equipment (TWh for final energy and PJ for primary energy) 

 Year Imaging equipment Cartridges Total 

Market data 

Sales (1,000) 2012 25,900 Ca. 300 Mio. cartridges - 

Stock (1,000) 
2012 
2020 
2030 

120,000 
120,000 
120,000 

n.a. - 

EU-27 Energy consumption 

Over the life 
cycle 

2012 
2020 
2030 

266 PJ 
266 PJ  
266 PJ 

n.a.  

In use phase 
(per year) 

2012 
2020 
2030 

3.7 TWh / 33 PJ 
3.74 TWh / 36 PJ 

n.a.  

EU-27 Energy savings 

In use phase 
(per year) 

2020 
2030 

0.314 TWh / 2.84 PJ n.a.  
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 EuroVAPrint estimate that energy labelling will save consumers 6.5kWh/year (very similar to the figure used here). 
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 Year Imaging equipment Cartridges Total 

In production 
phase 

 

2020 
 

10.2 PJ (for 25% longer 
lifetime) 
10.2 PJ 

18.5PJ (for one reuse of 
all cartridges so that 
production of new is 

halved) 

28.7PJ 

EU-27 Production phase savings in other impacts and resource consumption
257

  

Non-
hazardous 
waste 
generated 

2020 
32,300 tonnes for a 25% 

longer lifetime 
18,000 tonnes (one reuse 

as above) 
50,300 t 

Bulk plastic 
consumption 

2020 
26,000 tonnes for a 25% 

longer lifetime 
8,500 tonnes (one reuse, 

as above) 
34,500 t 

 Confidence in the energy savings estimates (from + to +++) 

  +++ +  

Imaging equipment 

As a result of the Lot 4 imaging preparatory study, the industry set up a voluntary agreement (VA) to 

achieve energy savings in the use phase and this has been in operation since 2011. The aim of the 

VA is for a minimum number of printers, copiers, scanners and multifunction devices placed on the 

market to achieve compliance with the Energy Star standard v1.1. More than 95% of units sold in the 

EU are manufactured by manufacturers who are members of the VA and >97% of imaging equipment 

that was in scope of the VA was in full compliance in 2013.  The next phase, currently being discussed 

is to comply with Energy Star standard v2.0 from January 2015 with 70% being required to meet the 

v2.0 TEC requirement in 2015 rising to 80% in 2016 and 88% meeting the OM requirement in 2015 

and 90% in 2016.  

An important point to note is that although the Independent Inspector collects confidential data from 

imaging equipment manufacturers, anonymise it and report the results for the VA, they are not 

required or able to audit data that is provided apart from looking for obvious errors. Auditing is not part 

of the current VA. 

It is important to understand the difference between the aims of Energy Star and the most common 

ecodesign option used in the EU for consumer products, i.e. the energy label: 

 Energy Star: In general, for electrical appliances, this aims to set a minimum performance 

standard that includes 80 – 90% of products currently on the market. This has the effect of 

removing the least energy efficient models from the market. Although Energy Star is 

voluntary, consumers will often avoid models that do not meet the Energy Star standard so 

it is effective at reducing energy consumption. One limitation of Energy Star is that there is 

little incentive for improvement (apart from the prospects of revised versions with lower 

maximum energy consumption requirements) as there is no differentiation of models on 

the market. Appliances either comply or not. In the USA, measurement of performance by 

independent test houses is mandatory and spot checks are also carried out, but in the EU, 

this is totally voluntary. Mandatory testing of imaging equipment sold in the EU is in effect 

carried out in the USA, as long as the models sold in the EU and the USA are the same. 

The difference between v1.1 /1.2 and v2 of the imaging standard is quite large when TEC 

is the method of assessment, but the improvement when OM is used is less clear, 
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 Based on 300 million cartridges per year. Rebuilt and non-OEM cartridge print quality must not be significantly inferior to 

originals to avoid increase in paper consumption and waste. 



 

187 Preparatory study to establish the Ecodesign Working Plan 2015-2017 – Task 3 Draft Final Report 

although there is believed to be a significant energy saving between v1.1 and v2 for ink jet 

printers that use the OM method. Energy Star standards are regularly updated and so a v3 

standard for imaging equipment will be developed and will reduce energy consumption 

even further. 

 EU Energy Label: This approach uses seven energy ratings, e.g. A to G to inform users of 

energy performance based on standard energy consumption measurement methods. Any 

appliances that cannot meet the lowest energy rating cannot be sold in the EU so the worst 

performing products are removed from the market and this is mandatory, unlike Energy 

Star. Consumers are able to determine which products will use the least energy and so this 

approach is a powerful incentive for continuous improvement by manufacturers. The 

difference in energy consumption of a G-rated appliance and an A-rated appliance can be 

very significant.  In practice, this approach has to be mandatory so that market surveillance 

can check the accuracy of energy labels and prevent manufacturers from providing 

misleading information. 

Fraunhofer estimated in their report that a reduction in TEC of 28% was achievable and 0.5 TEC 

(based on Energy Star v1.0) was possible by 2020. The proposed next phase for the imaging VA is to 

adopt Energy Star v2.0. The difference in TEC of equipment that uses the TEC method between the 

current v1.1 and v2.0 of the standard is quite a large decrease in maximum TEC (e.g. 48% for colour 

MFD). However, the most common type of imaging product sold in the EU are ink jet MFDs where the 

OM method is used. Although standby and sleep modes are regulated by Energy Star and both have 

decreased significantly from v1.1/1.2 to v2.0, the energy consumption when in the operating mode (i.e. 

when printing) is not specified in the Energy Star standard. Energy consumption in network standby is 

also now regulated in the EU. 

Market trends since the Lot 4 imaging preparatory study have seen significant changes in the 

distribution of types of new sales. Black and white printers are now primarily sold to businesses with 

colour ink jet printers being predominant with consumers. Most printers are also copiers and can also 

scan so the majority of equipment would be classified as multi-functional devices. Fax machines sales 

have all but disappeared with the switch to email and scanner sales are now very few as most 

printer/copiers also scan documents. Ink jet is the dominant print medium although EP products are 

still sold in large numbers. 

Energy Star also has requirements for several other aspects of imaging equipment, for example to 

minimise the amount of paper used (duplex printing), etc. and these obligations are met by the 

imaging VA. 

The Energy Star standard for imaging equipment uses a standard energy consumption method to so 

this could be used as the basis for EU energy labelling, if this were to be considered. 

The current VA does not include consumables such as replacement cartridges.  

EuroVAPrint has provided its estimates of current and future use phase electricity consumption (Table 

128) and it appears that the improvement potential beyond business as usual (i.e. by the proposed VA 

using Energy Start V2.0) would be relatively small.  

 There may also be an improvement potential from longer imaging equipment lifetimes. 

However, this may be difficult to achieve or enforce, especially as this will depend on users not 

replacing their products as frequently. Lifetime does not appear to be limited due to reliability 

issues or cartridge availability.  

 It is worth noting that network standby power consumption of imaging equipment and external 

power supplies for printers are already regulated by ecodesign Implementing Measures. Many 

ink jet printers are supplied with external power supplies. 
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Ink cartridges 

Cartridges are designed to be component parts of imaging equipment and so are indirectly 

included in the scope of the VA. The VA
258

 includes two specific requirements since 1 January 

2012 for cartridges in sections 4.4: 

 4.4.1 Any cartridge produced by or recommended by the OEM for use in the product shall not 

be designed to prevent its reuse and recycling; 

 4.4.2 The machine shall not be designed to prevent the use of a non-OEM cartridge. 

 Although the VA is inspected, the inspectors are employed by the imaging equipment 

manufacturers and they are not required to audit 4.4.1 or 4.4.2; they only ask the OEMs to 

confirm that they comply and they are not able to investigate whether these statements are 

correct. 

The European Federation of Ink and Ink Cartridge Manufacturers (EFIM) has claimed that imaging 

equipment OEMs do not comply with 4.4.1 or 4.4.2 so that much less reuse occurs and non-OEM 

cartridges cannot always be used. EFIM has provided details of several examples of ways that 

OEMs prevent EFIM’s members from supplying refilled or rebuilt cartridges, for example, by 

patenting refilling methods and by using software in printers and cartridges that prevents refilled or 

rebuilt non-OEM cartridges from being used
259

.  

Reuse of equipment is usually preferable to replacement as this avoids resource consumption and 

uses less energy, although this needs to be confirmed by full life cycle assessment. The UK 

government is currently investigating remanufacturing of electrical equipment, including printer 

cartridges, as a means of increased resource efficiency
260

. 

  Three life cycle assessments are discussed here and clearly show that if print quality of reused 

cartridges is at least as good as the original cartridge, then reuse is preferable to replacement. 

However, if print quality is inferior, replacement by OEM cartridges may be preferable as the 

impacts from paper waste could exceed any benefits from cartridge refilling and reuse. Good 

quality remanufactured cartridges are available and so for the benefits of reuse to be realised, 

however the following will be needed: 

 The print quality of reused cartridges should not be significantly inferior to the original cartridge. 

If cartridges are reused many times, print quality needs to be checked after each rebuild, 

because print quality will deteriorate as parts wear. Users need better information from suppliers 

on the quality of rebuilt and refilled non-OEM cartridges because several studies have shown 

that print quality varies considerably; 
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 http://www.eurovaprint.eu/fileadmin/eurovaprint_files/pdfs/Lot4_VA-version_4.pdf  
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 “How Do You Fix The HP Protected Cartridge Error”   http://www.stinkyinkshop.co.uk/blog/2014/06/10/how-do-you-fix-the-hp-

protected-cartridge-error/, “ Epson files patent application for refilling cartridges” http://www.therecycler.com/posts/epson-

files-patent-application-for-refilling-cartridges/ “HP granted EU patent with implications for remanufacturers and compatibles”  

http://www.therecycler.com/posts/hp-granted-eu-patent-with-implications-for-remanufacturers-and-compatibles/ “HP sees 

victories in patent infringement cases in Europe”  http://www.therecycler.com/posts/hp-sees-victories-in-patent-infringement-

cases-in-europe/ “ Epson applies for refillable cartridge method patent in Europe” http://www.therecycler.com/posts/epson-

applies-for-refillable-cartridge-method-patent-in-europe/ “Epson applies for inkjet refilling patent”  

http://www.therecycler.com/posts/epson-applies-for-inkjet-refilling-patent/ “Brother granted patent covering remanufacturing 

of an inkjet cartridge”  http://www.therecycler.com/posts/brother-granted-patent-covering-remanufacturing-of-an-inkjet-

cartridge/ “Canon granted patent that may affect remanufacturers in Europe”  http://www.therecycler.com/posts/canon-

granted-patent-that-may-affect-remanufacturers-in-europe/ “Canon Continues “Dongle Gear” Litigation in Europe, Files 

Complaints in Germany”  http://www.action-intell.com/2014/05/27/canon-continues-dongle-gear-litigation-in-europe-files-

complaints-in-germany/ 

260
 http://www.therecycler.com/posts/parliamentary-inquiry-into-uk-remanufacturing-announced/  

http://www.eurovaprint.eu/fileadmin/eurovaprint_files/pdfs/Lot4_VA-version_4.pdf
http://www.stinkyinkshop.co.uk/blog/2014/06/10/how-do-you-fix-the-hp-protected-cartridge-error/
http://www.stinkyinkshop.co.uk/blog/2014/06/10/how-do-you-fix-the-hp-protected-cartridge-error/
http://www.therecycler.com/posts/parliamentary-inquiry-into-uk-remanufacturing-announced/
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 Designs that hinder reuse should be avoided as in Annex 1.3h of Directive 2009/125/EC;  

 Take back should be encouraged (as in the Blue Angel and Nordic Swan standards); 

 Software needs to be available to 3
rd

 parties for reuse of cartridges with integral software that 

indicates when empty so that they can be reset; 

 Equipment must accept reused and refilled cartridges irrespective of the supplier; 

 Clause 4.4.1 and 4.4.2 of the VA need to be effectively audited. Auditors must be independence 

and able to assess all criteria of the VA;  

 The current VA includes a clause “The requirements of paragraph 4.4 shall not be interpreted in 

such a way that would prevent or limit innovation development or improvements in design or 

functionality of the products, cartridges, etc.”, Some view this as a loophole to compliance with 

4.4.1 and 4.4.2 and so rewording should be considered so that it cannot be used as a loophole. 

 The performance of refilled and rebuilt cartridges should not be significantly inferior to OEM 

cartridges to avoid wasting paper or damaging imaging equipment. However, a means of 

assessing cartridges against internationally accepted standards is needed. Several standards 

have been published but none are fully suitable to ensure that users can buy cartridges that 

give the same performance as the original manufacturers’. The issue of standards is described 

below. 

 Less frequent replacement of cartridges (by using larger ink reservoirs) would also be beneficial 

as it will reduce road transport and packaging impacts. Publication of page yields with all 

marketing information for imaging equipment would enable users to choose products with larger 

volume ink cartridges and toner cartridges.   

Another means of reducing environmental impact is to provide user with information that should not 

discourage use of recycled paper. Providing information that helps users to choose suitable types of 

paper is needed and would help to prevent waste of paper due to jams due to paper quality issues. 

Information could for example, be by specification of recycled paper that meets the EN 12281 

standard for laser printers as required by Blue Angel. However, an equivalent standard is needed for 

paper that is suitable for inkjet printers. 

Standards 

Standards have been published for various aspects of print quality as follows: 

 EN 12281 is for suitability of recycled paper used for  laser printing only (no inkjet equivalent); 

 DIN 33870 “Quality of refilled toner modules”, a new revised standard includes requirements on 

health risk minimisation, yield and includes a digital test template; 

 DIN 33871 “Refilled inkjet printer heads and cartridges”, newly published standard with 

requirements for yield, and print quality. 

A stakeholder has pointed out that DIN 33870 and 33871 do not provide adequate control of print 

quality so that refilled and remanufactured cartridges can comply with these standards but the quality 

may not be equal to the original cartridge. They point out, for example, that these standards allow a 

DeltaE difference of 18 whereas a difference of 3 is visible to users, optical density measurements do 

not provide a reasonable print quality threshold and sample size is too small. However, these 

standards are intended to be used assessment of refilled cartridge quality and so should be of some 

value for quality assessment. This may however be limited to simpler document printing but is 

inadequate for photographic quality images. 

Other standards include: 
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 DIN 53131 “Testing of paper - Inkjet mediums” – part 1 is about “cockle” or paper wrinkling and 

part 2: drytime; 

 ISO 11798 “Print permanence and durability”. This standard is for laser printers with toner 

cartridges. This is important for legal documents that should not be corrected or changed. ISO 

9706 and 11108 also cover similar performance characteristics and are intended to ensure that 

documents last for a long time; 

 EN61610 “Prints and transparencies produced from electronic sources. Assessment of image 

quality”. This standard is not used by the imaging equipment industry and is not a print quality 

standard 

An imaging equipment manufacturer has provided information on the method they use to assess print 

quality. As print quality – sharpness of edges, precision of print, colour accuracy, etc are visual and 

the human eye is very sensitive to quality, they use a visual inspection method where printed images 

are compared with standard images
261

. Comparison with standard high quality images is the approach 

also used by the photographic industry for image quality assessment. 

Recommendations and advantages and disadvantages of a VA 

A binding implementing measure instead of the current Voluntary Agreement would have both 

advantages and disadvantage. 

Advantages of mandatory Ecodesign Regulation: 

 Possibly, greater transparency of the process, particularly for equipment that uses the OM 

Energy Star method; 

 Use phase energy saving potential beyond business as usual will be relatively small; 

 All manufacturers would have to comply; 

 The reassurance from  market surveillance that data should be accurate; 

 If energy labelling is adopted, users would be able to select the most energy efficient designs. 

This in turn would give an added incentive beyond that already achieved by Energy Star;  

 Implementing measures could include obligations that encourage longer lifetimes which will 

reduce lifetime energy consumption as well as reducing the amounts of emissions and waste; 

 Replacement cartridges could be included - There could be from obligations relating to 

consumables that are not covered by Energy Star.  

Advantages of a VA: 

 Over 90% of the market is already covered by the VA; 

 Greater costs to Member States and the Commission for market surveillance; 

 Any additional use phase primary energy saving is likely to be relatively small and the cost 

benefit to consumers between A and G will be very small; 

 Additional measures on longer lifetimes and for cartridge reuse (e.g. as in the Nordic Swan 

standard) could in principle be implemented in a revision of the VA; 

 Increased compliance costs for industry are likely to be passed on to users. 

To ensure that items 4.4.1 and 4.4.2 of the VA are met, independent auditing of the VA would be 

needed in a similar way that market surveillance of ecodesign Regulations is carried out, instead of 
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 An example of a third party test report is available at http://www.spencerlab.com/reports/HP-CLR-Reliability-EMEA-2014.pdf  

http://www.spencerlab.com/reports/HP-CLR-Reliability-EMEA-2014.pdf


 

191 Preparatory study to establish the Ecodesign Working Plan 2015-2017 – Task 3 Draft Final Report 

the current “inspection” approach. This would be aided if suitable print quality standards were 

available for both inkjet and laser imaging equipment as ecodesign impacts are reduced only if print 

quality is acceptable and paper wastage does not increase. Based on the input of stakeholders, 

existing print quality standards may not be adequate and so more suitable standards would be 

required.  

Other recommendations include: 

 Publication of page yield with all marketing information so that products can more easily be 

compared by potential purchasers; 

 Provide users with better information on paper quality and the relevant standards that exist. This 

should reduce paper wastage from jams and reduce wear to moving parts; 

 Cartridge remanufacturers complain that they are excluded from the VA. At present, the VA is 

only for imaging equipment, although the design of these products influences the design of 

cartridges which themselves are also energy related products. It would be impractical for 

cartridge remanufacturers to join the VA in its current form but if the EU wants to encourage 

more reuse of cartridges, then proactive measures would be needed such as are discussed 

here, i.e. more detailed print quality standards (that include all quality levels achieved by 

printers), fully independent auditors, ensure that no loopholes exist that prevent refilling and 

remanufacturing, etc. It is important however, that when encouraging cartridge reuse, it is 

essential to ensure that cartridge and print quality are acceptable so that there is no increase in 

paper waste because this can significantly exceed the environmental benefits of cartridge ruse. 

 



 

192 Preparatory study to establish the Ecodesign Working Plan 2015-2017 – Task 3 Draft Final Report 

19.Lawn and ride-on mowers 

19.1.Product group description 

Lawnmowers are combustion engine, electrically or robotic battery powered grass/ lawn cutting 

machines or machines with grass-cutting attachment(s) where the cutting device 

 Operates in a plane approximately parallel to the ground and which uses the ground to 

determine the height of cut by means of wheels, air cushion or skids, etc.; or 

 Is rotating about a horizontal axis to provide a shearing action with a stationary cutter bar or 

knife (cylinder mower) 

Current definitions for the most common lawnmower categories: 

Combustion-engine-powered lawnmower: lawn-cutting machine, powered by a combustion engine, 

where the cutting means operate in a plane approximately parallel to the ground and which uses the 

ground to determine the height of cut by means of wheels, air-cushion or skids, etc.
262

 

Ride-on lawnmower: self-propelled lawnmower according to the definition before on which an operator 

rides.
263

 

Walk behind electrically powered lawnmower: grass-cutting machine or a machine with grass-cutting 

attachment(s) which uses the ground to determine the height of cut by means of wheels, air cushion or 

skids, etc., and which utilizes an electric motor for a power source.
264

 

Robotic lawnmower: unattended lawnmower that operates automatically
265

 

Lawn and ride-on mowers can be distinguished: 

 By energy source: gasoline/internal combustion powered, electricity powered (corded and 

cordless/battery powered), manual/hand-pushed; 

 By handling: push mower, ride-on mower, tractor-pulled mower, robotic mower, hovercraft 

(push) mower; possibly self-propelled; 

 By rotation type: cylinder/reel/flail mowers (horizontal axis), rotary mowers (vertical axis); and 

 By user group: professional, domestic. 
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Figure 42: Gasoline-powered 

rotary push mower
266

 

 

Figure 43: Ride-on mower
266

 

 

Figure 44: Robotic mower
267

 

 

Figure 45: Corded electric rotary 

lawn mower
268

 

 

Figure 46: Cordless and rechargeable rotary lawn mower
269

 

Certain mowers provide additional functionality, such as self-propelling, mulching or clipping collection. 

These are not distinguished here. 

Lawn and ride-on mowers have been previously investigated in the Study on Amended Working Plan 

under the Ecodesign Directive
270

 for period 2012-2014 (VHK study). It identified savings potentials of 5 

PJ/year in 2030 for lawn and ride-on mowers, mostly based on internal combustion engine (ICE) 

mowers. Electric mowers were evaluated as insignificant. However, this could not be confirmed based 

on current market data and is also counter-intuitive as electric mowers have been around for a long 

time and are widely used. 
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 Source: en.wikipedia.org, public domain 
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 Source: en.wikipedia.org, licensed under Creative Commons Attribution-Share Alike 3.0 Unported by Author Slaunger, 

unmodified. 
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 Source: en.wikipedia.org, licensed under Creative Common Attribution-Share Alike 2.5 Generic by Author Stan Shebs. 
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 VHK (2011), Study on Amended Working Plan under the Ecodesign Directive. 
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To complement this initial assessment further information has been compiled on electric mowers and 

to a limited degree on robotic mowers (powered by batteries), constituting a seemingly significantly 

growing market.
271

 

In scope 

 Combustion-engine-powered lawnmower  

 Ride-on lawnmower  

 Walk behind electrically powered lawnmower, both corded and cordless/ battery powered  

 Robotic lawnmower 

Out of scope 

 Manual hand-pushed mowers (Prodcom code: 28.30.40.70); 

 Tractor pulled mowers; 

 Handheld power tools for garden care (hedge cutters, tillers, scarifiers, etc.); 

 Mobile agricultural machinery; and 

 Brushcutters. 

There are a number of special purpose mowers on the market, especially for professional/ heavy duty 

use. A decision about in- or excluding them should be made in a possible preparatory study. These 

are not assessed here. 

19.2.Market and stock data 

Push mowers with all of the mentioned energy sources are on the market and common. Ride-on 

mowers are mostly equipped with combustion engines. Robotic mowers are all powered by batteries. 

In Prodcom, two major categories of motorised mowers can be identified (with apparent consumption 

above 200.000 units): Electric mowers (Code 28.30.40.10: Electric mowers for lawns, parks, golf) and 

Non-electrically powered mowers (Code 28.30.40.30: Mowers for lawns, parks or sports grounds, 

powered non-electrically, with the cutting device rotating in a horizontal plane). It is not clear how the 

newer lawnmower types, i.e. battery powered push and robotic mowers are represented in this data, 

but they may be included in the code for electric mowers. 
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 Rise of the Lawn-Cutting Machines, Businessweek, 25 October 2012, http://www.businessweek.com/articles/2012-10-

25/rise-of-the-lawn-cutting-machines, accessed 12 May 2014. 

http://www.businessweek.com/articles/2012-10-25/rise-of-the-lawn-cutting-machines
http://www.businessweek.com/articles/2012-10-25/rise-of-the-lawn-cutting-machines


 

195 Preparatory study to establish the Ecodesign Working Plan 2015-2017 – Task 3 Draft Final Report 

 

Figure 47: Apparent consumption lawn mowers (in million units) 

Based on this Prodcom data the general market trend appears to be stable for electric mowers and 

slightly falling over time for combustion engine lawn mowers (see Figure 47). In Germany, electric 

mowers are the most commonly used by far.
272

 This is partly due to the – on average – small garden 

sizes, for which electric mowers are particularly well suited. 

It is very difficult to predict future sales of the different mower types. No information was available on 

market development and penetration levels in different European countries. The major markets (UK, 

Germany, France, Italy) seem to be very stable, with electric and battery powered mowers gaining 

ground. However, it is unclear how dynamic other European markets grow. Hence, very basic 

assumptions were used to predict sales and stock of lawnmowers up to 2030, taking into 

consideration the following observations of market trends (Table 135). 

Table 135: Main mower types, applications and trends
273

 

 Main applications General trends 

Combustion engine 
push mowers 

Lawns 500-2,500 m² (and 
apparently often operated on even 
larger lawns)

274
 

Off-grid 

Not clear, likely to be losing market 
share to higher range electric and 
robotic mowers 

Ride-on mowers Very large lawns 1,500 m² to no 
limit

275
 

Not clear, due to their distinct 
market and falling prices probably 
slowly growing sales 

Mostly combustion engines 

Electric push mowers Corded: Lawns <300 m²
276

 

Light weight (easy to transport) 

Cordless: Lawns  

Corded: Cheapest on the market, 
gaining popularity 

Corded most common 
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 http://www.gartentechnik.de/News/2012/02/14/rasenmaeher/, accessed 9 June 2014. 
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 http://www.gartentechnik.de/News/2012/02/14/rasenmaeher/, accessed 9 June 2014. 
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 Higher range according to comment received from EGMF. 
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 According to comments from EGMF. 
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 According to comments from EGMF. 

2006 2007 2008 2009 2010 2011 2012

Combustion engine
mowers

6,2543 7,0805 6,9815 4,8849 5,0046 5,4927 4,8862

Electric mowers 3,9829 3,9690 5,1089 3,9464 3,5626 4,6451 3,6098
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 Main applications General trends 

Battery (cordless) powered gaining 
popularity (greater manoeuvrability), 
battery capacity still an issue 

Robotic mowers Independent regular mowing 

All lawn sizes 

Prices still high (800-2,500 €), units 
sold increasing; Assumed that major 
obstacles for wider market uptake 
(high price and required installation 
effort) will be overcome over time. 

Lawn and ride-on mowers are part of the garden equipment sector, in which Europe has a share of 

about 35 %, with UK, Germany, France and Italy being the biggest markets. The members of the 

European Garden Machinery Industry Federation alone sell more than 6 million lawn mowers per 

year
277

, roughly confirming Prodcom data. There are more than 1,500 hand-pushed mower variants 

from 70 manufacturers and importers on the German market alone.
278

 As no figures on ride-on mower 

quantities were available, data from the VHK study have been used for the model. 

Stock and sales model assumptions: 

 Robotic mowers are gaining rapidly in popularity. Total market for Europe is apparently around 

170 million dollars in 2012, with a 30% growth rate per year. In 2012 they already had a share 

of 6% in the German market.
279

 Assuming average retail prices of 2.200 dollar in 2012, number 

of units sold amount to 68,000. The EGMF has in its comments to a previous version of this 

report provided an estimate of 200,000 units in 2013, which is used to initialise the model. Given 

their suitability for high ranges (up to 3,000 m² for sophisticated models) it is assumed that they 

will eat-up some of the market of internal combustion engine and ride-on mowers, which 

traditionally cater to the larger lawn market. 

 Altogether, it is assumed that the market for lawnmowers will increase slightly over time (1 % 

per year) until 2020, mainly driven by the introduction of new technologies (in particular robotic 

and cordless electric mowers) and will then remain constant 

 For ride-on mower a market decline by about 2 % per year (being replaced by high range 

robotic mowers) is assumed. The market of electric mowers is divided into corded, cordless 

battery powered and robotic mowers, altogether assumed to be growing at 3 %, with battery 

powered having an initial share of 20 % in 2012 and sold units growing by 10 % per year until 

2020 and then continuing to grow by 3 % per year. Robotic mowers are assumed to grow at 

30 % until 2015, 20 % until 2020 and at 10 % until 2030, eventually having a market share of 

about 25 %. Based on these assumption expected sales for 2020 and 2030 can be derived. The 

results are shown in Table 136. 

 

 

 

                                                      

277
 EGMF European Garden Machinery Industry Federation, Economic Information – http://www.egmf.org/en/economic-

information/, last accessed: 7 June 2014. 

278
 http://www.gartentechnik.de/News/2012/02/14/rasenmaeher/, last accessed 9 June 2014. 

279
 http://www.businessweek.com/articles/2012-10-25/rise-of-the-lawn-cutting-machines, accessed 9 June 2014. 

http://www.egmf.org/en/economic-information/
http://www.egmf.org/en/economic-information/
http://www.gartentechnik.de/News/2012/02/14/rasenmaeher/
http://www.businessweek.com/articles/2012-10-25/rise-of-the-lawn-cutting-machines
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Table 136: Expected sales for different mower types (in million units) 

 2012 2015 2020 2025 2030 

Combustion engine mowers 4.9 4.82 4.64 3.92 3.08 

Electric mowers 3.6 3.94 4.57 5.30 6.15 

 corded 2.73 2.65 2.18 2.15 1.88 

 cordless battery powered 0.72 0.96 1.55 1.79 2.08 

 robotic mowers 0.15 0.34 0.84 1.35 2.18 

Ride-on mowers 0.07 0.07 0.06 0.05 0.05 

Total 8.6 8.8 9.3 9.3 9.3 

The EGMF has noted in its comments to an earlier version of this report that these sales figures are 

optimistic estimates and “influenced by a variety of external factors (e.g. economic climate, public 

investments, weather conditions)”. The sharp decline in sales of combustion engine mowers would be 

attributed to a general preference of consumers towards electricity powered mowers, which given 

improvements in technology allow for higher ranges that would traditionally be covered by combustion 

engine mowers. 

Lifetime of mowers is often assumed to be at 8-10 years. No figures on lifetime of battery powered 

mowers were available, assumed to be mostly dependent on battery lifetime. Assuming average 

lifetimes of 6 years for battery powered mowers, the total stock of mowers can be estimated (see the 

following table). The EGMF notes that they usually assume longer lifetime for combustion mowers, 

which are hence assumed to last 12 years. The total stock for lawn mowers would be around 90 

million. Due to assumed shorter lifetimes of battery powered mowers (electric and robotic) overall 

sales would go up and stock slightly down. Of currently 218 million European households, 60 % are 

rural. So stock data would point to about two thirds of these owning a powered mower, which seems 

possible, yet, a slightly conservative estimate. 

Table 137: Stock forecast mowers EU-27 (in million units) 

 2012 2015 2020 2025 2030 

Combustion engine mowers 58.6 57.8 55.7 47.0 37.0 

Electric mowers 29.9 31.6 34.0 38.3 42.5 

 corded 24.6 23.8 19.7 19.4 17.0 

 cordless 4.33 5.77 9.29 10.76 12.5 

 robotic mowers 0.92 2.03 5.05 8.13 13.1 

Ride-on mowers 0.84 0.79 0.72 0.65 0.59 

Total 89.3 90.2 90.4 86.0 80.1 
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19.3.Resource consumption 

For mowers the main issues with regard to resource consumption and environmental impacts are: 

 Energy consumption in use phase; 

 Noise; 

 Particulate matter and local pollution; 

 Substances in handles; 

 Use and lifetime of batteries; and 

 Reparability/ Recyclability. 

19.3.1.Energy consumption 

EGMF has provided expert estimates for energy consumption as a comment to an earlier version of 

this report, which is shown in Table 138. 

Based on a comparative electric lawn mower test by German consumer organisation Stiftung 

Warentest,
280

 energy consumption of corded electric mowers was estimated at 27 kWh per year, 

based on 1 h of mowing per week from April to September (about 27 weeks).  

Stiftung Warentest also compared robotic mowers. Energy consumption was found to be between 3 

and 14 kWh per months (for a lawn of 300 m²). This would result in an average of about 50 kWh per 

year (mowers running from April to September). This seems reasonable as robotic mowers are used 

much more frequently than other types of mowers. 

Table 138 also shows the estimates eventually taken for the calculation of overall energy consumption 

in EU-27. Ride-on mowers were assumed to consume about 50 % more energy than combustion 

engine push mowers or about 600 MJ of primary energy per year. 

Cordless electric mower consumption is assumed to be 50 % higher than a corded electric mower at 

around 40 kWh, mostly due to charging losses of the battery. 

Table 138: Energy consumption of lawn mowers – individual level 

 EGMF 
estimates 

Energy 
consumption 

use-phase 
per year 

Alternative 
estimates 

Estimate 
taken as 
basis for 

model 

Primary 
energy 

consumption 
use-phase 
per year 

Combustion 
engine lawn 
mower 

17 times per 
year for 1.5 

hours; 0.5 liter 
SP95 per 

hour 

(69.4 kWh)
281

  (69.4 kWh) 395 MJ
282

 

Electric mower 
corded 

17 times per 
year for 1 

hour at 
0.6 kW (50 % 

10.2 kWh 27 kWh 18 kWh 162 MJ 

                                                      

280
 test 4/2014: Rasenmäher: Viel Durchschnitt im Schnitt. 

281
 Final energy consumption only given for comparison as this is not in the form of electricity. 

282
 Lower heating value of 32.2 MJ/l and Well-to-Tank energy expenditure of 0.18 MJ/MJ according to.  
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 EGMF 
estimates 

Energy 
consumption 

use-phase 
per year 

Alternative 
estimates 

Estimate 
taken as 
basis for 

model 

Primary 
energy 

consumption 
use-phase 
per year 

power load) 

Electric mower 
cordless 

17 times per 
year for 1 
hour at 0.5 
kW (50 % 

power load) 

8.5 kWh  27 kWh 225 MJ 

Robotic mower 17 weeks per 
year for 5 
hours at 

0.2 kW (50 % 
power load) 

17 kWh 50 kWh 32 kWh 288 MJ 

Ride-on mowers     600 MJ 

Based on these figures, the overall use-phase energy consumption of the stock of these mower types 

was estimated.  Results are given in terms of primary energy consumption in Table 109 and in final 

energy consumption in Table 140. 

Table 139: EU-27 annual (primary) use-phase energy consumption of lawn mower stock 

(in PJ/year) 

 2012 2015 2020 2025 2030 

Combustion engine mowers 14.7 14.4 13.9 11.8 9.2 

Electric mowers, of which 7.7 8.4 9.8 11.6 13.8 

 corded 6.0 5.8 4.8 4.7 4.1 

 cordless 1.3 1.7 2.8 3.2 3.7 

 robotic mowers 0.4 0.9 2.3 3.7 5.9 

Ride-on mowers professional 4.2 4.6 4.7 4.7 4.8 

Total 26.6 27.5 28.5 28.1 27.8 

Table 140: EU-27 annual final use-phase energy consumption of lawn mower stock 

(in TWh/year) 

 2015 2020 2025 2030 

Combustion engine mowers 4.0 3.9 3.3 2.6 

Electric mowers, of which 0.9 1.1 1.3 1.5 

 corded 0.6 0.5 0.5 0.5 

 cordless 0.2 0.3 0.4 0.4 

 robotic mowers 0.1 0.3 0.4 0.7 

Ride-on mowers professional 1.3 1.3 1.3 1.3 

Total 6.2 6.3 5.9   5.4 

Overall energy consumption would be around 28.5 PJ per year in 2020. 
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19.3.2.Other resource consumption 

Resource consumption/ environmental impact issues with regard to lawn and ride-on mowers exist 

especially with regard to the energy conversion technologies used. 

For combustion engine lawn mowers this includes 

 Noise and pollution levels of motors; and 

 Leakage and diffusion of hazardous substances (gasoline, oil). 

Other resource related issues: 

 For battery powered lawn mowers the battery technology used and especially the achieved 

battery lifetime; 

 Hazardous substances in plastics used, especially in lawn mower handles of combustion engine 

mowers; and 

 Spare parts and design for easy reparability: Lawnmowers require regular maintenance, 

including replacement of wear parts, such as blades. 

Noise 

 Especially prevalent in combustion engine mowers. There are reported cases of mowers 

exceeding required noise emission levels.
283

 Combustion engine mowers tested by Stiftung 

Warentest had noise levels between 91 and 98 dB(A), exceeding required 96 dB(A). 

 Electric lawn mowers produce only about half of the noise level of gasoline powered mowers, at 

84-88 db(A). 

 Robotic mowers produce even less noise emission, so that some are supposedly silent enough 

to run at night. 

See also Table 141. 

Table 141: Weight and basic data of typical lawn mowers 

 Weight and power Noise (Sound power 
level, guaranteed (LWA)) 
and vibrations handlebar 

Electric push mower Bosch 
Rotak 40

284285
 

12.3 kg 
1,700 W 

94 db(A) 
2,5 m/s² 

Electric push mower Bosch 
Rotak 32

286
 

6.8 kg 
1,200 W 

94 db(A) 
2,5 m/s² 

Combustion engine push 
mower Hecht 40

287
 

20 kg (steel deck) 
3.5 hp 

Not found on  
manufacturer website 

                                                      

283
 Stiftung Warentest, Rasenmäher: Die Billigen mähen nicht gut, March 2013. http://www.test.de/Rasenmaeher-Die-Billigen-

maehen-nicht-gut-4517665-0/  

284
 Presumably regularly one of the bestselling models in UK . http://www.whichlawnmower.co.uk/bosch-rotak-40/, accessed 9 

June 2014. 

285
 http://www.bosch-do-it.de/media/media/garden/gardenmedia/manuals/775211_F016L70884_201401pdf..pdf, accessed 9 

June 2014. 

286
 Bestselling lawn mower on amazon.de in June 2014. 

287
 Bestselling gasoline powered lawn mower on amazon.de in June 2014, accessed 9 June 2014. 

http://www.test.de/Rasenmaeher-Die-Billigen-maehen-nicht-gut-4517665-0/
http://www.test.de/Rasenmaeher-Die-Billigen-maehen-nicht-gut-4517665-0/
http://www.whichlawnmower.co.uk/bosch-rotak-40/
http://www.bosch-do-it.de/media/media/garden/gardenmedia/manuals/775211_F016L70884_201401pdf..pdf
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 Weight and power Noise (Sound power 
level, guaranteed (LWA)) 
and vibrations handlebar 

Combustion engine push 
mower BMC Wolf BIG 20” Self 
Propelled Petrol Lawn Mower

288
 

35 kg (steel deck) 
5.5 hp 

Not found on  
manufacturer website 

Electric hover mower Flymo 
Easiglide 300

289290
 

8.5 kg 
1.300 W 

91 dB(A) 
1.09 m/s² 

Battery powered mower 
Bosch Rotak 43 LI

291
 

13.8 kg 
36 V/2.6 or 4.0 Ah Lithium-ion battery 

90 dB(A) 
2.5 m/s² 

Bosch Indego robotic lawn 
mower

292293
 

11,1 kg 
32,4 V/ 3.0 Ah Lithium-ion battery 

75 dB(A) 
NA 

Robotic mower Flymo 1200r 18 V/ 1.6 Ah Lithium-ion Battery 58 db(A) 
NA 

Lifetime 

Not all gasoline powered mowers may tolerate E10, reducing lifetime of components
294

. EGMF has 

commented on an earlier version of this report that “most” internal combustion engine lawnmowers 

“are compliant with” SP95+E10. Similarly “most diesel engine powered ride-on lawnmowers are 

capable of using Biodiesel according to EN 14214:2003”. 

Spare parts may not be offered for extended periods for some mower models on the market. EGMF 

confirms this assessment, commenting “spare parts are usually offered for many years”, depending on 

the particular product. There is possible interrelation with RoHS and REACH regulation. 

Battery lifetime is obviously crucial. Especially robotic lawn mower batteries quickly undergo many 

charging cycles. No information was available on achieved lifetimes. 

Emission from the combustion of gasoline 

Combustion engine lawn mowers produce more pollutants than other engines that are equipped with 

catalysts. 

Leakage and diffusion of gasoline, oil, greases 

The following criteria, addressed by the German voluntary labelling scheme Blue Angel, indicate 

possible resource/ environmental impact issues: 

 Systems for refilling gasoline/ oil must be included with machine to avoid leakage of hazardous 

substances; 

 Permeation/ diffusion from tank must be below defined threshold level. 

                                                      

288
 Bestselling gasoline powered lawn mower on amazon.co.uk in June 2014, accessed 9 June 2014. 

289
 Bestselling hover lawn mower on amazon.co.uk in June 2014, accessed 9 June 2014. 

290
 http://www.flymo.com/uk/lawn-mowers/hover/easi-glide-300/, accessed 9 June 2014. 

291
 Bestselling battery lawn mower on amazon.de and second best on amazon.co.uk, accessed 9 June 2014 

292
 Bestselling robotic lawn mower on amazon.de, accessed 9 June 2014. 

293
 http://www.bosch-indego.com/ch/de/product/der+indego.html, accessed 9 June 2014. 

294
 http://www.test.de/Leserfrage-E10-Benzin-im-Rasenmaeher-4248826-0/, accessed 7 June 2014. 

http://www.flymo.com/uk/lawn-mowers/hover/easi-glide-300/
http://www.bosch-indego.com/ch/de/product/der+indego.html
http://www.test.de/Leserfrage-E10-Benzin-im-Rasenmaeher-4248826-0/
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Use of hazardous substances 

The following criteria, addressed by the German voluntary environmental label Blue Angel, indicate 

possible resource/ environmental impact issues: 

 Types of plastics and additives used: Must not contain halogenated polymers and organic 

halogenated flame retardants or carcinogenic/mutagenic/toxic for reproduction according to 

Dangerous Substances Directive (67/548/EEC); 

 Handles must not contain the plasticiser DEHP (bis-ethylhexyl phthalate - criterion required for 

gasoline powered mowers, recommended for electric mowers) or PAH (polycyclic aromatic 

hydrocarbon). 

This is not explored any further here as hazardous substances are treated through RoHS and 

REACH. 

Use of bulk materials 

Lawn mowers contain mostly steel, plastic, electric and increasingly electronic components. However 

no specific data on composition of mowers was available to do an assessment of bulk material 

consumption. 

19.4.Improvement potential 

19.4.1.Improvement potential – Energy consumption 

Different measures are suggested and conceivable to improve energy consumption of lawn mowers 

as listed and discussed in Table 142. 

Table 142: Initial assessment of possible interventions for reducing energy consumption of 

lawn mowers 

Intervention Assessment 

All lawn mowers 

Display energy 

consumption/ efficiency 

at point of sale, e.g. 

through Energy Labelling 

Information on energy consumption of mowers is not readily available. 

Also differences in energy consumption exist between mowers. Energy 

labelling may hence be a viable option. Possible cost savings to 

consumers remain limited though given the low absolute use time of 

mowers. 

Limit power/ energy 

consumption of mowers 

No evidence on overpowered lawn mowers has been found. Lawn 

mowers are used for a range of different purposes and lawn conditions. 

Engine power also plays a role in limiting noise levels according to the 

European Garden Machinery industry Federation. Generally limiting 

power may hence not be a viable option. It is conceivable that 

consumers do not buy the most appropriate mower for their needs. This 

could be adresses through information requirements discussed before. 

Internal combustion engine lawn mowers 

Require 4-stroke engines 4-stroke engine instead of 2-stroke engine is more energy efficient and 
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Intervention Assessment 

or equivalent emission 

levels 

produces fewer emissions. According to one source 2-stroke engines 

lose as much as 25% of their fuel unburned.
295

 It is unclear how many 2-

stroke engines are still found on the market. Also exhaust emission 

levels are already set in the Non-road mobile machinery Directive. 

Possible further measures may hence perhaps be best introduced 

there. To remain technology neutral and remain open for innovations it 

is advisable to set limits on emission levels rather than requiring certain 

technologies. 

Electric corded lawn mowers 

Use of permanent 

magnet motors 

For electric lawnmowers, the use of permanent magnet motors is 

supposed to reduce energy consumption by 50% due to higher motor 

efficiency and better electronic control.
296

 Smaller and more light-weight 

motors would seem possible. However, given the limited yearly use-time 

of mowers, the extra investments may not be justifiable.
297

 

Battery powered cordless lawn mowers 

Use of permanent 

magnet motors 

See above. 

Require minimum battery 

efficiency 

Use of lithium-ion batteries increases efficiency. All models found use 

lithium-ion batteries already today. It is unclear if other batteries for 

mowers are still on the market. 

Robotic lawn mowers 

Use of permanent 

magnet motors 

See above. 

Require minimum battery 

efficiency 

See above. 

Assuming 30 % improvement potential, independent of type of mower, taking effect on two thirds of 

stock by 2020 and 100% from 2020, the following energy savings may be achievable (see Table 143): 

In 2020 savings of 5.7 PJ per year seem reasonable and 8.3 PJ per year by 2030. However, this is a 

general estimate and would have to be confirmed for the individual mower technologies. 

Table 143: EU-27 annual primary use-phase energy saving potential for lawn mowers (in PJ) 

 2015 2020 2025 2030 

Combustion engine mowers 0.0 2.8 3.5 2.8 

Electric mowers, of which 0.0 2.0 3.5 4.1 

 corded 0.0 1.0 1.4 1.2 

                                                      

295
 http://home.howstuffworks.com/lawn-mower4.htm, accessed 9 June 2014. 

296
 http://www.topten.ch/deutsch/ratgeber/elektro-rasenmaeher.html&fromid=, accessed 13 May 2014. 

297
 See e.g Bundesamt für Energie (2009), Wirtschaftlichkeit, Anwendungen und Grenzen von effizienten Permanent-Magnet-

Motoren: Zusammenfassung und Update, Bern, 2009. 

http://home.howstuffworks.com/lawn-mower4.htm
http://www.topten.ch/deutsch/ratgeber/elektro-rasenmaeher.html&fromid
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 2015 2020 2025 2030 

 cordless 0.0 0.6 1.0 1.1 

 robotic mowers 0.0 0.5 1.1 1.8 

Ride-on mowers 0.0 0.9 1.4 1.4 

Total 0.0 5.7 8.4 8.3 

19.4.2.Improvement potential – Other resource consumption 

Table 144 lists a number of possible improvement options and an initial assessment of their suitability 

for Ecodesign (and Energy Labelling) measures. 

Table 144: Initial assessment of interventions for improved resource consumption of lawn 

mowers 

Intervention Assessment 

All lawn mowers 

Require marking of 
plastics to allow for better 
recycling 

Lawn mowers contain plastic components, sufficiently large to allow for 
plastics marking. See Task 2 supplementary report on potential benefits. 
Depending on better understanding of benefits of plastics marking an 
implementation seems viable for this product group. EGMF notes possible 
relation to REACH and CLP/GHS - Classification, labelling and packaging of 
substances and mixtures. Plastics marking is an existing requirement of the 
voluntary Blue Angel label scheme for lawn mowers. 

Ensure availability of 
spare parts to increase 
lifetime 

Based on comments by EGMF spare parts are not offered for all models on 
the market for extended time. This issue also has strong links to RoHS and 
REACH regulation, as older spare parts may not be compatible with newer 
substance regulation, leading to conflicting regulations. It is unclear if and in 
how far availability of spare parts would lead to longer lifetimes. If so it is 
probably most relevant for low-end lawn mowers, which do not have a clear 
and accessible brand name behind them. 

Internal combustion engine lawn mowers 

Noise emission levels are 
regulated but not enforced 

Noise regulation is an issue. Outside of scope of Ecodesign as already 
regulated, even if not properly enforced. 

Display noise-emission 
levels at point-of-sale  

Noise emission levels are not readily available for all lawn mower types. As 
noise is a clear distinctive parameter informing consumers about achieved 
noise emission levels could stimulate market uptake of quieter alternatives. 

Require 4-stroke engines 4-stroke engines produce less pollution than 2-stroke engines. Emission 
levels are already regulated in the Non-road mobile machinery directive so 
adapting emission levels to available technology should be done there. It is 
unclear if there are still 2-stroke lawn mowers sold. 
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Intervention Assessment 

Require/ recommend use 
of alkylate fuels for lawn 
mowers 

Alkylate fuel is available as a cleaner option and produces less harmful 
substances during mower operation, especially as lawnmowers are typically 
not equiped with catalysts. According to one manufacturer of alkylate fuel it 
is “virtually free from sulphur, benzene and aromatics (solvents)”. Claimed 
advantages of alkylate gasoline are: 

 Reduced emission of pollutants (lower acidication, eutrophication, 
ground level ozone formation and health impacts) 

 Much longer storage time (several years compared to several 
months for standard gasoline), also allowing for leaving gasoline in 
mower throughout winter (and hence contributing to easier 
maintenance of mowers) 

 Less damage to engines 

Alkylate gasoline is available in 2- and 4-stroke variants. 

The only drawback is the higher price, which has to be paid by the end-
consumer and estimated to be about 3-4x that of standard gasoline. 

Many manufacturers already recommend use of alkylate fuels for their 
mowers. And EGMF also considers them to be a cleaner option. A general 
recommendation for their use hence seems viable. It is unclear if a general 
requirement could be put in place. 

Requirement to use 
catalysts for combustion 
mowers 

A possibility, but only implemented in few (much higher costs).  Could 
drastically reduce emission levels. However, given the limited yearly use 
time, their additional costs are probably prohibitive, especially for the 
consumer market. Also they are most effective once engine is hot, so very 
short use-times limit their benefit. 

A requirement for the professional market could be considered, which 
typically has much longer yearly and session use-times. 

Require tolerance for E10 
to increase lifetime 

According to EGMF most lawnmowers on the market are already E10 
compatible. It is unknown if any new mowers are sold which do not well 
tolerate use of E10. A requirement for E10 tolerance should be easily 
achievable and feasible. 

Electric corded lawn mowers 

Non identified  

Battery powered cordless lawn mowers 

Require minimum battery 
lifetime 

Battery lifetime is likely the crucial component limiting mower lifetime as a 
whole. Requiring basic battery performance and durability may hence be a 
suitable option for reducing resource impacts through early replacement. 

Require easy replacability 
and availability of spare 
batteries 

Even high-performance batteries remain a critical component for lifetime of 
mower as they will require replacement after some time. Requiring 
availability and easy replacebility of batteries can hence improve lifetime of 
the mower as a whole. 

Robotic lawn mowers 

Require minimum battery 
lifetime 

See above 

Require easy 
replacability and 
availability of spare 
batteries 

See above 

No estimates of overall resource implications of lifetime extensions have been done due to lack of 

specific data. 
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In a comparative life cycle analysis of gasoline-, battery-, and electricity-powered lawn mowers 

Deepak Sivaraman and Angela Lindner came to the conclusion that corded electric mowers have the 

lowest environmental impact in all categories considered, followed by battery powered and gasoline 

powered.
298

 However, the different mower types also serve different application so that no clear 

improvement options can be derived. 

19.4.3.Cost calculation 

At annual energy consumption of 10-50 kWh total yearly costs would amount to about 2-10 Euro, with 

possible savings being a fraction of these costs. This compares to purchase costs of mowers from low 

80 € for low end corded electric mowers to up to 2,500 € for high-end robotic mowers. 

19.5.Summary 

Table 145 presents a summary of the product group lawn and ride-on mowers. The model builds on a 

number of assumptions on market development, technology development and generalised savings 

potentials. Compared to the VHK study total savings potentials are assumed to be around 60 % 

higher, mostly due to considering electric powered mowers, which were not investigated. The 

improvement options for combustion engine lawn mowers eventually fall mostly into existing regulation 

and may only be partly addressable by Ecodesign (e.g. through information requirements). 

Table 145: Summary – Lawn and ride-on mowers 

(TWh for final energy and PJ for primary energy) 

 Year 
Combusti
on engine 

Electric corded 
Electric 
cordless 

Robotic 
Ride-on 
mower 

Total 

Market data  

Sales 
(1,000) 

2012 4,900 2,730 720 150 70 8,600 

Stock 
(1,000) 

2012 
2020 
2030 

58,600 
55,700 
37,000 

24,600 
19,700 
17,000 

4,330 
9,290 
12,500 

920 
5,050 

13,100 

840 
720 
590 

74,700 
74,200 
69,800 

EU-27 Energy consumption 

Over the 
life cycle 

2012 
2020 
2030 

n.a. n.a. n.a. n.a. n.a. n.a. 

In use 
phase 
(per 
year) 

2012 
2020 
2030 

14.7 PJ 
13.9 PJ 
9.2 PJ 

0.6 TWh / 6.0 PJ 
0.5 TWh / 4.8 PJ 
0.5 TWh / 4.1 PJ 

0.2 TWh / 1.3 PJ 
0.3 TWh / 2.8 PJ 
0.4 TWh / 3.7 PJ 

0.1 TWh / 0.4 PJ 
0.3 TWh / 2.3 PJ 
0.7 TWh / 5.9 PJ 

4.2 PJ 
4.7 PJ 
4.8 PJ 

26.6 PJ 
28.5 PJ 
27.8 PJ 

EU-27 Energy savings 

In use 
phase 
(per 
year) 

2020 
2030 

2.8 PJ 
2.8 PJ 

0.1 TWh / 1.0 PJ 
0.1 TWh / 1.2 PJ 

0.06 TWh / 0.6 PJ 
0.1 TWh / 1.1 PJ 

0.05 TWh / 0.5 PJ 
0.2 TWh / 1.8 PJ 

0.9 PJ 
1.4 PJ 

5.7 PJ 
8.3 PJ 

Confidence in energy savings potential (from + to +++) 

  ++ ++ ++ + ++ ++ 

                                                      

298
 Deepak Sivaraman and Angela S. Lindner. Environmental Engineering Science. November/December 2004, 21(6): 768-785. 

doi:10.1089/ees.2004.21.768. 
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 Year 
Combusti
on engine 

Electric corded 
Electric 
cordless 

Robotic 
Ride-on 
mower 

Total 

Additional information 

Additional environmental impacts: 

Combustion mowers: noise, air pollution, leakage oil/gas 

Lifetime (battery, spareparts) 

Design for recyclability 
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20.Lifts, escalators and moving 

walkways 

20.1.Product group description 

This product group was already studied in 2011 by VHK in the study supporting the Working Plan 2 

(2012-2014). The objective of the present analysis is to provide an update of all data (especially 

market data) and to fill in those sections which stand as “issues to consider for follow-up” in VHK study 

(especially resources consumption and savings potential).  

As stated in the Directive 95/16/EC on lifts, an elevator or lift is defined as “a lifting appliance serving 

specific levels, having a carrier moving along guides which are rigid and inclined at an angle of more 

than 15 degrees to the horizontal and intended for the transport of persons, persons and goods, or 

goods alone”. There are two major types of lifts, as illustrated in Figure 48. 

 

Figure 48: Simplified diagrams of a traction lift (on the left) and a hydraulic lift (on the right)
299

 

Traction lifts are now the more popular, usually powered by an AC motor. The basic principle is that 

the cabin is lifted upwards by a cable (steel rope), which is worked by the motor and a counterweight – 

as the carrier (or car) goes up, the counterweight goes down, and vice versa. Traction lifts may be 

geared or gearless, the gearless ones being able to reach higher speeds like 10 m/s. 

Hydraulic lifts used to be popular until the 1990s; they are still installed today in smaller buildings 

(typically 1–4 floors). They work thanks to a (hydraulic) piston which pushes up the cabin to the 

                                                      

299
 Fraunhofer ISI (2010), Guidelines for new lift installations and retrofitting – E4 project. 
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different floors. Hydraulic lifts are less energy efficient as some energy is lost when the carrier 

descends on its own weight. 

An escalator is defined as a moving staircase consisting of stair treads fixed to a conveyor belt, for 

transporting passengers between levels, especially between the floors of a building. 

A moving sidewalk, moving walkway or travelator is a slow speed conveyor belt to transport people; 

they can walk on it or stand; it is like a horizontal escalator. 

20.2.Market and stock data 

Prodcom data is only partially relevant, since: 

 Import and export data are missing for the years 2006 to 2012, which makes it impossible to 

calculate apparent consumption; and 

 The first Prodcom category includes skip hoists
300

, which are out of scope.  

Data are presented in Table 146 for EU-27.  

Table 146: Market data for lifts, escalators and moving walkways 

Prodcom 
name 

Prodcom 
codes 

Year Production Import  Export 
Apparent 

Consumption 

Electrically 
operated 
lifts and 

skip hoists 

28.22.16.30 

2006 198,000     
 

2007 221,174     
 

2008 234,154     
 

2009 160,000    

2010 172,791    

2011 180,000    

2012 120,000    

Escalators 
and moving 
walkways 

28.22.16.70 

2006 15,464    

2007 16,678    

2008 8,856    

2009 9,931    

2010 10,294    

2011 7,723    

2012 7,840    

Legend:  

 Cells highlighted in orange indicate that the total has been rounded to the base given in the BASE 

indicator of PRODCOM Stats.  

 Cells highlighted in yellow indicate that at least one of the national figures in this EU aggregate is 

estimated. 

According to the European Lift Association (ELA), there are no public systematically collected and 

evaluated data available. 

                                                      

300
 Inclined ramps used to transport skip cars carrying iron ore, coke, or limestone, inside a blast furnace (Wiktionary). 
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As for escalators, VHK estimated sales in 2008 of 5,460 units in Europe, with an installed base of 

about 95,000 units
301

. This is higher than the ELA (European Lift Association) figure quoted in the E4 

project report
302

, according to which there are approximately 75,000 escalator units installed in the 

EU‐27 (in 2009). A careful basis of 90,000 escalators installed in 2012 may be taken as an estimate. 

Merging together escalators and moving walkways, as Prodcom does, we may reach the stock figure 

of 110,000 units (in 2012, own estimate). 

As for lifts, according to ELA, sales in 2005 were about 115,000 units, with an installed base of about 

4 million units. As part of the E4 Project, a survey was conducted with the cooperation of national lift 

and escalator associations in 19 European countries. The survey found that 110,000 lifts were sold in 

2009 and the stock was 4.54 million units. 

Lift sales and stock data for individual countries are interesting too. According to the French 

“Fédération des ascenseurs”, there have been 11,500 lifts sold in France in 2012, with a stock of 

490,000 units – France being the fourth largest European market behind Italy (1
st
), Spain (2

nd
) and 

Germany (3
rd

). For escalators, the same federation provides the figure of 8,200 escalators installed in 

France
303

. According to the German Engineering Association (VDMA), 12,100 lifts were sold in 2009, 

thereof 91% traction lifts. It is also said that the German stock of lifts is 690,000 units
304

. Italy and 

Spain are assumed to have about 900,000 lift units each, meaning the big four “lift countries” in 

Europe today count about 3 million units together.  

All in all, adjusted to EU‐27, plus Switzerland and Norway, E4 estimates of the installed base of lifts 

are presented in the following table (basis for year 2009). As these figures are also broken down by 

category, we will only round them and use them as a basis for stock in year 2012
305

.  

Table 147: Assumed installed base of lifts in 2009 for EU-27 + Norway + Switzerland 

(E4 project) 

 Hydraulic Geared traction 
Gearless 
traction 

Total 

Residential 743,979 2,254,112 100,330 3,098,421 

Tertiary 333,248 946,208 270,344 1,549,800 

Industrial 49,312 126,397 227 175,936 

Total 1,126,539 3,326,717 370,901 4,824,157 

Share 23.4% 69.0% 7.6% 100.0% 

If we focus on traction lifts, we can see that the installed base is overwhelmingly made of geared lifts 

(about 90%). According to manufacturers, the trend is one of an expanding share of gearless lifts – 

their energy efficiency is better (see below). Gearless lifts will be installed both in residential and 

tertiary buildings. As for hydraulic lifts, they still make sense in small residential buildings (2-3 floors), 

where a counterweight cannot be used. 

Stock forecast is somehow trickier to do, since the market for lifts and escalators is both related to 

economic growth in general and specific building/maintenance rules in particular, which are all not 

                                                      

301
 No further indication is given on what is encompassed in “Europe” (EU-25? EU-27?).  

302
 Intelligent Energy Europe (2010), Energy-Efficient Elevators and Escalators (E4). 

303
 http://www.ascenseurs.fr/Escaliers-Mecaniques/Un-parc-de-8200-escaliers-mecaniques  

304
 Oeko-Institut (2011), PROSA Personenaufzüge – Entwicklung der Vergabekriterien für ein klimaschutzbezogenes 

Umweltzeichen. 

305
 We will assume that excluding Norway and Switzerland leads us to a 4.75 million units stock in 2009, which rises up to 4.8 

million units in 2012. 

http://www.ascenseurs.fr/Escaliers-Mecaniques/Un-parc-de-8200-escaliers-mecaniques
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easy to foresee. According to Xerfi, the number of new installed units in France has increased by 

22.2% in the last ten years (2003-2012), which is mostly related to a 2003 rule on lifts safety
306

.  

VHK assumed a growth in stock of 32% between 2010 and 2030, from 4.39 million lift units to 5.79 

million (i.e. annual growth rate of 1.4%). Yet as all “big players” of the lifts industry predict a 

languishing European market in the coming years or decades, we will take a smaller annual growth 

pace, at 0.4%. The share of traction lifts is assumed to be 76.6% today (equal to E4 figures above, 

merging geared and gearless), 78.5% in 2020 and 81.5% in 2030 (consistent with a 85-90% share of 

traction lifts in sales today, and an average lifetime of 40 years). 

The assumed growth rate for escalators and moving walkways is 1.3% (own assumption). 

 

Figure 49: Estimates for current and future stock – Lifts, escalators and moving walkways 

The stock forecast made in Figure 49 presented only a split between traction and hydraulic lifts. In 

order to calculate energy consumption at an aggregate level, we will have to break the stock further 

down – as shown in Table 148. We can see that the share of hydraulic lifts is decreasing, also more 

slowly in residential buildings than in tertiary and industrial facilities. 

Table 148: Stock data by lift types 

 2012 2020 2030 

Total stock of lifts 4,800,000 4,950,000 5,200,000 

Stock of hydraulic lifts 1,120,898 1,064,250 962,000 

Thereof residential 740,254 742,500 728,000 

Thereof tertiary 331,579 287,100 208,000 

Thereof industrial 49,065 34,650 26,000 

Stock of geared traction lifts 3,310,058 3,366,000 3,426,800 

Thereof residential 2,242,825 2,301,750 2,392,000 
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 Xerfi (2013), Le marché des ascenseurs – All rights reserved. 
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 2012 2020 2030 

Thereof tertiary 941,470 940,500 910,000 

Thereof industrial 125,764 123,750 124,800 

Stock of gearless traction lifts 369,044 519,750 811,200 

Thereof residential 99,828 148,500 218,400 

Thereof tertiary 268,990 366,300 582,400 

Thereof industrial 226 4,950 10,400 

Share of hydraulic / geared traction 
/ gearless traction lifts 

23.4% / 69.0% / 
7.6% 

21.5% / 68.0% / 
10.5% 

18.5% / 65.9% / 
15.6% 

20.3.Resource consumption 

20.3.1.Energy consumption 

At individual product level 

The study by Oeko-Institut
307

 highlights that the total energy consumption of one lift depends on three 

main factors:  

 A = use time (hours spent in running mode over one year); 

 B = energy consumption in standby mode; and 

 C = energy consumption in running mode. 

The total annual energy consumption of one lift (E) is then given by the formula: E = A*C + (8,760-

A)*B. This formula can be further broken down, as has been done by the E4 project with the following 

additional parameters: average motor and recuperation load factor; average motor load factor; 

average travel distance factor; height of rise; maximum input power of the electrical drive system; 

speed of lift; standby power; etc. 

Use time is a key assumption. For example in E4 project, an average of 100,000 trips per year in 

residential buildings and 300,000 trips per year in office buildings were assumed
308

, but this can be 

challenged with lower values – according to some stakeholders, the average number of starts in 

residential buildings is rather 50,000 per year
309

. All in all, the energy consumption in standby and 

running modes can vary much from one model to another: differences in the order of a full magnitude 

are perfectly imaginable.  

It is not an easy task to come up with robust data of average energy consumption at individual level. 

The “KONE quick energy calculator” on the one hand
310

, which allows the user to enter a full set of 

hypotheses to calculate energy consumption, shall not be used since it was specifically designed for 

                                                      

307
 Oeko-Institut (2011), PROSA Personenaufzüge – Entwicklung der Vergabekriterien für ein klimaschutzbezogenes 

Umweltzeichen.  

308
 Intelligent Energy Europe (2010), Energy-Efficient Elevators and Escalators (E4) – WP3: Report with the results of the 

monitoring campaign. 

309
 Phone interview with the European Federation for Small and Medium-size Elevators Enterprises (EFESME). 

310
 http://download.kone.com/quick-energy/kone-quick-energy-

2.swf?rdrsrc=/countries/SiteCollectionDocuments/quick%20energy/KONE_Quick_Energy_2.swf&rdrtrg=http://download.kon

e.com/quick-energy/kone-quick-energy-2.swf  

http://download.kone.com/quick-energy/kone-quick-energy-2.swf?rdrsrc=/countries/SiteCollectionDocuments/quick%20energy/KONE_Quick_Energy_2.swf&rdrtrg=http://download.kone.com/quick-energy/kone-quick-energy-2.swf
http://download.kone.com/quick-energy/kone-quick-energy-2.swf?rdrsrc=/countries/SiteCollectionDocuments/quick%20energy/KONE_Quick_Energy_2.swf&rdrtrg=http://download.kone.com/quick-energy/kone-quick-energy-2.swf
http://download.kone.com/quick-energy/kone-quick-energy-2.swf?rdrsrc=/countries/SiteCollectionDocuments/quick%20energy/KONE_Quick_Energy_2.swf&rdrtrg=http://download.kone.com/quick-energy/kone-quick-energy-2.swf
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high-rise lifts or mid-rise lifts with quite many starts in a year (typically over 500,000). For this reason, 

energy consumption tends to be over-estimated and cannot be taken as a work basis.  

The E4 project, on the other hand, does not provide average data at individual product level. 

According to E4, the total yearly electricity consumption of the lifts installed in the EU-27 plus 

Switzerland and Norway is estimated at 18.4 TWh in 2009, 6.7 TWh of which are attributed to the 

residential sector, 10.9 TWh to the tertiary sector and only 810 GWh to industry. The corresponding 

figure for escalators is 904 GWh. We can only calculate backwards, taking value at aggregate level 

and dividing by stock, thus getting value at individual level.   

Table 149: Backwards calculation from aggregate to individual level (source: E4 project) 

Product type Annual (final) energy 
consumption aggregate  

Annual (final) energy 
consumption individual  

Residential lift 6.70 TWh 2,162 kWh 

Tertiary lift 10.90 TWh 7,033 kWh 

Industrial lift 0.81 TWh 4,604 kWh 

Escalator 0.90 TWh 12,053 kWh 

To get a split of energy consumption by technology, we need to make further assumptions and cross-

check them thanks to the average (on 2012 stock). Finally, the following assumptions have been done 

for energy consumption at individual product level (Table 150), which have been approved by a 

sample of stakeholders. . The figures below show strong evidence that: 

 Energy consumption in office buildings is higher than in residential buildings; and 

 Within a given sector, gearless traction lifts are more energy efficient than geared traction lifts 

(by about 10-15%), as some internal losses occur with geared traction lifts. 

Table 150: Selected values for annual (final) energy consumption at individual level 

Sector / Technology Hydraulic   
Geared 
traction 

Gearless 
traction  

Average (on 
2012 stock) 

Residential lift 1,500 kWh 2,500 kWh 2,000 kWh 2,244 kWh 

Tertiary lift 3,000kWh 8,500 kWh 7,000 kWh 7,056 kWh 

Industrial lift 4,500kWh 4,500 kWh 4,500 kWh 4,500 kWh 

The selected value for the annual energy consumption of escalator and moving walkway at individual 

level is 12,000 kWh. 

At aggregate level 

When combining stock data with the (primary) energy consumption at individual level, we come up 

with the results shown in Table 151. Gross Energy Requirement (GER) has been calculated through 

the EcoReport tool, with the bills of materials presented in tables below and an assumed average 

lifetime of forty years.  

Table 151: Aggregate annual EU (primary) energy consumption – Lifts, escalators and moving 

walkways (TWh for final energy and PJ for primary energy) – Split by technology 

Product 
group 

Energy indicator 2012 2020 2030 

Hydraulic EU-27 GER 0.75 PJ 0.71 PJ 0.64 PJ 
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Product 
group 

Energy indicator 2012 2020 2030 

lifts EU-27 Energy 
consumption in use phase 
(per year) 

2.3 TWh / 20.9 
PJ 

2.1 TWh / 19.2 
PJ 

1.8 TWh / 16.5 
PJ 

Geared 
traction 
lifts 

EU-27 GER 3.88 PJ 3.94 PJ 4.02 PJ 

EU-27 Energy 
consumption in use phase 
(per year) 

14.2 TWh /  
127.6 PJ 

14.3 TWh /  
128.7 PJ 

14.3 TWh / 
128.5 PJ 

Gearless 
traction 
lifts 

EU-27 GER 0.74 PJ 0.77 PJ 1.20 PJ 

EU-27 Energy 
consumption in use phase 
(per year) 

2.1 TWh /  18.8 
PJ 

2.9 TWh / 26.0 
PJ 

4.6 TWh / 41.0  
PJ 

Escalators 
and moving 
walkways 

EU-27 GER 0.31 PJ 0.36 PJ 0.40 PJ 

EU-27 Energy 
consumption in use phase 
(per year) 

1.3 TWh /  
11.9 PJ 

1.5 TWh /  
13.5 PJ 

1.7 TWh /  
15.1 PJ 

Total 

EU-27 GER 5.5 PJ 5.8 PJ 6.3 PJ 

EU-27 Energy 
consumption in use 
phase (per year) 

19.9 TWh / 179.1 
PJ 

20.8 TWh / 187.4 
PJ 

22.4 TWh / 
201.2 PJ 

Table 152: Aggregate annual EU (primary) energy consumption – Lifts (TWh for final energy 

and PJ for primary energy) – Split by sector 

Sector Energy indicator 2012 2020 2030 

Residential 
lift 

EU-27 Energy 
consumption in use phase 
(per year) 

6.9 TWh / 62.3 
PJ 

7.2 TWh / 64.5 
PJ 

7.5 TWh / 67.6 
PJ 

Tertiary lift 
EU-27 Energy 
consumption in use phase 
(per year) 

10.9 TWh / 97.9 
PJ 

11.4 TWh / 102.8 
PJ 

12.4 TWh / 111.9 
PJ 

Industrial 
lift 

EU-27 Energy 
consumption in use phase 
(per year) 

0.8 TWh / 7.1 PJ 0.7 TWh / 6.6 PJ 0.7 TWh / 6.5 PJ 

Total 
EU-27 Energy 
consumption in use 
phase (per year) 

18.6 TWh / 167.3 
PJ 

19.3 TWh / 173.9 
PJ 

20.7 TWh / 
186.0 PJ 

20.3.2.Other resource consumption 

Given the size of lifts and escalators, their manufacturing phase is especially significant in terms of 

resources consumption. A simplified bill of materials is provided by Oeko-Institut for traction lifts. Due 

to a lack of data, it was assumed that the bill of materials below could be used in the EcoReport tool 

for all types of lifts we have in scope. The bigger share of materials is obviously metals, with a huge 

amount of steel and additional parts of aluminium and copper. The counterweight of the traction lift 

below is much likely made of steel, whereas other (more recent) counterweights may be made of high 

density concrete.   
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Table 153: Materials used in average traction lift 

Material Weight [kg] Share [%] 

Pure steel 6,274 72.9% 

Alloy steel 1,478 17.2% 

Galvanized steel 170 2.0% 

Aluminium 143 1.7% 

Copper 39 0.5% 

Cast iron 363 4.2% 

Electronics 15 0.2% 

AC motor 6 0.1% 

Circuit board 2.9 <0.1% 

Lead 1.8 <0.1% 

Other (thereof plastics) 116 1.3% 

Total 8,608.7 100.0% 

This model from year 2005 had lead involved in its manufacturing, which raises the issue of toxic 

products used to assemble a lift. Like all products, lifts and lift components manufacturers have to 

apply REACH. Yet they remain outside the scope of the Directive on Hazardous Substances (RoHS 

Directive 2002/95/EC)
311

. 

As far as the installation and removal phases are concerned, one manufacturer underlines that 

approximately 90% of the construction waste produced by the installation of a lift can be diverted away 

from landfills. Typically, lift construction waste is composed of scrap metal, cardboard, wood, and 

small quantities of plastic. More than 75% of the waste from the installation of a lift can be recycled
312

. 

Due to their long lifetimes, the energy consumption in use phase is a prominent concern, both for lifts 

and for escalators. A life cycle analysis (LCA) carried out by KONE for one escalator model indicates 

the contribution of the main life cycle stages
313

. Even if the indicator considered in Figure 50 is not 

explicitly mentioned, we assume that it is energy consumption (or GWP which is a good proxy for 

energy consumption). 

                                                      

311
 According to the ELA federation: http://www.ela-aisbl.eu/pdf/ELA%20NEWS/October%202012/ELA_News%2023%20-

%20UK-%20HD.pdf  

312
 Schindler (2010), Going ‘green’ in elevator and escalator design. Available at: 

http://www.schindler.com/content/us/internet/en/about-

us/sustainability/leed/_jcr_content/rightPar/downloadlist/downloadList/58_1337193702705.download.asset.58_1337193702

705/goinggreenwhitepaper5-27-10.pdf  

313
 http://cdn.kone.com/www.kone.us/Images/eco-efficient-factsheet-escalators.pdf?v=2  

http://www.ela-aisbl.eu/pdf/ELA%20NEWS/October%202012/ELA_News%2023%20-%20UK-%20HD.pdf
http://www.ela-aisbl.eu/pdf/ELA%20NEWS/October%202012/ELA_News%2023%20-%20UK-%20HD.pdf
http://www.schindler.com/content/us/internet/en/about-us/sustainability/leed/_jcr_content/rightPar/downloadlist/downloadList/58_1337193702705.download.asset.58_1337193702705/goinggreenwhitepaper5-27-10.pdf
http://www.schindler.com/content/us/internet/en/about-us/sustainability/leed/_jcr_content/rightPar/downloadlist/downloadList/58_1337193702705.download.asset.58_1337193702705/goinggreenwhitepaper5-27-10.pdf
http://www.schindler.com/content/us/internet/en/about-us/sustainability/leed/_jcr_content/rightPar/downloadlist/downloadList/58_1337193702705.download.asset.58_1337193702705/goinggreenwhitepaper5-27-10.pdf
http://cdn.kone.com/www.kone.us/Images/eco-efficient-factsheet-escalators.pdf?v=2
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Figure 50: KONE escalator life cycle assessment 

Finally, regarding escalators, we may rely on the Environmental Product Declaration (EPD) of the 

KONE TravelMaster™ 110, which was made public
314

. It displays the product material content of the 

escalator in %, yet does not indicate the total weight of the escalator. If we assume a total weight of 

5,000 kg (for a rise of 4.5 meters), we get the following bill of material: 

Table 154: Bill of materials of a KONE escalator 

Material Weight [kg] Share [%] 

Steel 2,075 41.5% 

Steel (zinc coated) 1,960 39.2% 

Aluminium 440 8.8% 

Glass 285 5.7% 

Other metals 85 1.7% 

Plastics 50 1.0% 

Others 100 2.0% 

Total 5,000 100.0% 

20.4.Improvement potential 

20.4.1.Improvement potential – Energy consumption 

Lifts and escalators sold today are much more energy efficient than those of the installed base. 

Although it is almost impossible to tell how much exactly, it is certain that many of the currently 

installed lifts are using older technologies, like geared traction, non-permanent magnet motors, no 

regenerative drive, etc. This means that the “natural” replacement of older, non-energy efficient 

devices would globally ensure lower energy consumption
315

. In other words, updating existing 

                                                      

314
 KONE (2012), Environmental Product Declaration for KONE TravelMaster™ 110. See:  

http://cdn.kone.com/www.kone.co.uk/Images/kone-travelmaster-110-environmental-product-declaration.pdf?v=2   

315
 To the extent that the average improvement from old to new models exceeds the increase in stock – which is almost certainly 

the case, given the slow progression of the stock (CAGR of lifts is 0.4%),  

http://cdn.kone.com/www.kone.co.uk/Images/kone-travelmaster-110-environmental-product-declaration.pdf?v=2
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installations to the latest best available technology would lead to some reduction of the energy 

consumption. 

The stock assumptions above (in Table 148) already account for a shift from hydraulic to traction lifts, 

and geared traction to gearless traction lifts. The question is whether this “natural” move would be 

enhanced by Ecodesign specific requirements. For instance, if Ecodesign requirements were set to 

cap energy consumption of lifts in travel mode, one technological option to achieve it would be to 

switch from geared to gearless motors.  

A short presentation of available technological options to improve the energy efficiency of lifts and 

escalators is presented in Table 155.  

Table 155: Technological options for energy efficiency improvements 

Lift Escalator 

Running mode 

Motor technology: DC to AC motor, the latter 
either geared or gearless (more efficient) 

Regenerative drive
316

 

Enhanced control circuit (intelligent software) 

Other possible “smart” interventions, that do not 
rely on technology upgrades (e.g. correct 
counterweight balancing) 

Regenerative solutions: regeneration of power 
from the downward running of the passenger 
loaded escalator 

Standby mode 

Various assumptions were taken by E4 for 
standby mode:  

 LED lighting; 

 Presence detectors; 

 Electronic controllers; 

 Inverter; 

 Door operators; and 

 Buttons and Displays. 

Variable Speed Drive (VSD):  

 Stop & Go: the escalator stops running when 
not in use; and 

 Stand-by speed: the escalator runs at reduced 
speed with no passengers on the step band. 

LED lighting (under-handrail lighting) 

As far as motors are concerned, VHK pointed out possible overlaps with the Electric Motor Regulation 

640/2009; yet according to the UK Department of Energy and Climate Change (DECC), brake motors 

are exempt from the motors Regulation
317

. This was further confirmed by the European Lift 

Association (ELA), according to which “the Regulation does not define any requirement for our 

Machines, because there is no definition available how to calculate the energy efficiency for 

interrupted operation (start-stop operation)”
318

. 

A similar concern occurred for lighting, which could bring significant savings in standby mode
319

. As 

Regulations 244/2009 for non-directional household lamps, 347/2010 for fluorescent lamps without 

integrated ballast, and 1194/2012 for directional lamps and LEDs do not explicitly exclude lighting in 

                                                      

316
 According to a brochure from Schindler, “Regenerative drives return energy back to your building’s power grid to be used for 

other power needs in your building. Essentially it’s like spinning your electric meter backwards.” See: 

http://www.schindler.com/content/nz/internet/en/modernisation/_jcr_content/rightPar/downloadlist/downloadList/95_1371091

339980.download.asset.95_1371091339980/Regenerative_Drive-May2010.pdf  

317
 Comment expressed during the first stakeholder meeting. 

318
 Comment sent out per email.  

319
 According to the Oeko-Institut PROSA study; lighting usually entails the most significant standby energy consumption. 

http://www.schindler.com/content/nz/internet/en/modernisation/_jcr_content/rightPar/downloadlist/downloadList/95_1371091339980.download.asset.95_1371091339980/Regenerative_Drive-May2010.pdf
http://www.schindler.com/content/nz/internet/en/modernisation/_jcr_content/rightPar/downloadlist/downloadList/95_1371091339980.download.asset.95_1371091339980/Regenerative_Drive-May2010.pdf
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lifts, we can consider that lifts are covered. Such savings should not be taken into account in this 

study, but it is quite difficult to quantify them as it depends on types of lamps installed in the current 

lifts, their efficiency, their age, etc. Given a general lack of information on the topic, we reduced 

savings assumptions below to relatively low figures (as compared to all technological options above 

and to the E4 estimates below). 

Last but not least, there is a project ongoing which aims to cut to zero the energy consumption of lifts. 

However Orona, leading company of the Net0lift project, has not published any result so far
320

.  

Due to the many technically possible leaps, it is difficult to agree on one single figure for improvement 

potential. The Energy-Efficient Elevators and Escalators (E4) project provides values at aggregate 

level, which makes sense since some technological switch may be a means to achieve improvement. 

The estimation of savings was the purpose of Work Package 4, which provides estimates both for 

Best Available Technology (BAT) and Best Not yet Available Technology (BNAT)
321

.  

Table 156: Savings estimates for various types of lifts (E4 project) 

  Running Standby Total 

Residential lift 
BAT 58.5% 63.2% 61.7% 

BNAT 58.5% 95.7% 79.4% 

Tertiary lift 
BAT 49.2% 80.6% 62.1% 

BNAT 49.2% 92.5% 67.4% 

Industrial lift 
BAT 38.3% 82.4% 71.1% 

BNAT 38.3% 97.5% 82.3% 

Total 
BAT 50.9% 72.6% 62.4% 

BNAT 50.9% 94.3% 73.8% 

However, these figures for Best Available Technology (BAT) and Best Not yet Available Technology 

(BNAT) date back from 2009 and are today five years old
322

. In the meantime, the VDI 4707-1 Energy 

Classification was published and offered the opportunity to rank lifts with letters from A to G. Even if 

the VDI 4707-1 standard is optional, it surely led manufacturers to improve energy efficiency of lifts, 

and “greener” lifts have been placed into the market over the last five years. In this respect, the 

remaining potential for today’s level of technology is lower than that at the time of the E4 study. 

For this reason, assumptions have to be made on the residual improvement potential of lifts in each 

sector (residential, tertiary, industrial). These global values cannot be broken down by technology 

(hydraulic, geared traction, gearless traction). As for escalators, the total improvement potential using 

Best Available Technology was estimated to be 28% by the E4 project. However, as escalators today 

are probably more energy efficient than they were at the time of E4 study, this figure may be reduced 

to 20%
323

. 

                                                      

320
 Further information on the project can be found at: http://www.orona-group.com/pdf/en/Catalogue-orona-zero-energy-

elevators.pdf  

321
 As a reminder, Best Not Available Technologies are state‐of‐the‐art technologies that are currently being developed, but that 

are not yet commercially available. 

322
 The E4 study was completed in 2010. 

323
 Not more, as a similar standard to the VDI 4707 has not been developed for escalators. 

http://www.orona-group.com/pdf/en/Catalogue-orona-zero-energy-elevators.pdf
http://www.orona-group.com/pdf/en/Catalogue-orona-zero-energy-elevators.pdf
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Table 157: Assumptions for energy savings of lifts, escalators and moving walkways 

Product type Possible savings  

Residential lift 40% 

Tertiary lift 30% 

Industrial lift 50% 

Escalator and moving walkways 20% 

To calculate the savings potential at aggregate European level, we match these improvement per-

centages with the stock estimates we had.   

The average lifetime of lifts and escalators was assumed to be 30 years by VHK. It seems this may be 

underrated. First, the thirty years are not consistent with current sales: with an installed base of 4.8 

million units, we get estimated sales of 160,000 units every year (assuming a flat market over thirty 

years). This is much higher than the 110,000 mentioned above. On top of that, the economic 

slowdown tends to have devices rather repaired than replaced, meaning that they finally have a longer 

lifetime. 

In order not to overestimate savings, we will assume an average lifetime of 40 years (both for lifts and 

escalators). Hence the replacement rate of 1/40 was selected for calculation, which means that 20% 

of the stock is replaced by 2020 (8/40) and 45% by 2030 (18/40). 

Table 158: Improvement potential at EU-27 aggregate level – Lifts, escalators and moving 

walkways (TWh for final energy and PJ for primary energy) 

Product group 
EU-27 improvement potential 

 2020 2030 

Residential lift 
with respect to consumption 
in use phase (per year) 

0.6 TWh / 5.2 PJ 1.4 TWh / 12.2 PJ 

Tertiary lift 
with respect to consumption 
in use phase (per year) 

0.7 TWh / 6.7 PJ 1.7 TWh / 15.1 PJ 

Industrial lift 
with respect to consumption 
in use phase (per year) 

0.1 TWh / 0.7 PJ 0.2 TWh / 1.5 PJ 

Escalators 
and moving 
walkways 

with respect to consumption 
in use phase (per year) 

0.1 TWh / 0.5 PJ 0.2 TWh / 1.4 PJ 

Total 
with respect to 
consumption in use 
phase (per year) 

1.4 TWh / 12.5 PJ 3.3 TWh / 30.1 PJ 

20.4.2.Improvement potential – Other resource consumption 

According to Mitsubishi, the size and weight of doors, cars, car frames, rails and some other 

components have been reduced based on test analysis of their shock-absorption performance
324

. The 

remaining improvement potential is yet not unveiled by the manufacturer. 

Escalators could also consume fewer resources. According to KONE, the lubrication-free step chain 

saves oil, reduces chain wear, and decreases fire risk
325

.  

                                                      

324
 http://www.mitsubishielectric.com/elevator/green_technologies/images/green_brochure.pdf  

http://www.mitsubishielectric.com/elevator/green_technologies/images/green_brochure.pdf


 

220 Preparatory study to establish the Ecodesign Working Plan 2015-2017 – Task 3 Draft Final Report 

To improve end-of-life handling of lifts, escalators and mowing walkways, it could be possible to make 

manufacturers responsible for dismantling and recycling. One manufacturer (Orona) already offers this 

service today: “When the lift's service life comes to an end, ORONA will be responsible for its 

dismantling. The destruction/reuse of the material will be done in accordance with the legislation in 

force at the time of the dismantling.”
326

 

20.4.3.Cost calculation 

The E4 study underlines that “manufacturers strongly compete for maintenance contracts, thus 

offering not only lifts or escalators as a product, but as a part of a general service package. The 

transformation of the market from a manufacturing to a service‐oriented sector is often seen as 

completed”. A general trend is that maintenance costs grow with complexity, which means that (old) 

hydraulic lifts of simple design are much cheaper to maintain than newer traction lifts (with more 

electronics included). Parallel to this is the trend to have more proprietary solutions in state-of-the-art 

lifts than in older models
327

. 

Not any price is available on the manufacturer’s websites. 80,000–90,000€ could serve as a broad 

range for residential buildings
328

, which is yet the whole installation cost, including labour. Generally 

speaking, the cost calculation is made difficult since manufacturers tend to place only BAT lifts on the 

market. Manufacturers commonly equip residential and tertiary lifts with the same technology, to the 

exception of regenerative drive (mostly for high-range lifts today); this means that the gap in energy 

consumption between residential and tertiary lifts, above all, is due to the number of starts.  

20.5.Summary 

Table 159 presents a summary of the product group “Lifts, escalators and moving walkways”. While 

savings for escalators and moving walkways are not significant, savings for lifts look promising. Both 

lifts and escalators / moving walkways are specific to this extent that they have a long lifetime 

(typically forty years), which raises the question of the weight of “natural savings” as compared to 

“Ecodesign-related savings”. Some manufacturers claim that much progress has already been 

done
329

: this does not mean that the remaining improvement potential is low (see above), but it could 

mean that the improvement is achieved without any regulatory incentive anyway.  

Table 159: Summary – Lifts, escalators and moving walkways 

(TWh for final energy and PJ for primary energy) 

 Year 
Lifts 

(technology / sector 
mixed) 

Escalators and 
moving walkways 

Total 

Market data 

Sales (1,000) 2012 110 5-6 - 

Stock (1,000) 
2012 
2020 
2030 

4,800 
4,950 
5,200 

110 
120 
140 

4,910 
5,070 
5,340 

                                                                                                                                                                      

325
 http://cdn.kone.com/www.kone.com/en/Images/kone-eco-efficiency-solutions-services-operations-july2013.pdf?v=2  

326
 Ecodesign in Orona: http://www.orona-group.com/pdf/en/Catalogue-orona-ecodesign.pdf  

327
 Phone interview with the European Federation for Small and Medium-size Elevators Enterprises (EFESME). 

328
 http://www.pap.fr/conseils/copropriete/installer-un-ascenseur/a3287  

329
 According to Mitsubishi, 70% savings have been already achieved since the 1960s for lifts and 38% for escalators. 

http://cdn.kone.com/www.kone.com/en/Images/kone-eco-efficiency-solutions-services-operations-july2013.pdf?v=2
http://www.orona-group.com/pdf/en/Catalogue-orona-ecodesign.pdf
http://www.pap.fr/conseils/copropriete/installer-un-ascenseur/a3287
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 Year 
Lifts 

(technology / sector 
mixed) 

Escalators and 
moving walkways 

Total 

EU-27 Energy consumption 

Over the life 
cycle 

2012 
2020 
2030 

5.2 PJ 
5.4 PJ  
5.9 PJ 

0.3 PJ 
0.4 PJ  
0.4 PJ 

5.5 PJ 
5.8 PJ  
6.3 PJ 

In use phase  
(per year) 

2012 
2020 
2030 

18.6 TWh / 167.3 PJ 
19.3 TWh / 173.9 PJ 
20.7 TWh / 186.0 PJ 

1.3 TWh / 11.9 PJ 
1.5 TWh / 13.5 PJ 
1.7 TWh / 15.1 PJ 

19.9 TWh / 179.1 PJ 
20.8 TWh / 187.4 PJ 
22.4 TWh / 201.2 PJ 

EU-27 Energy savings 

In use phase  
(per year) 

2020 
2030 

1.3 TWh / 12.0 PJ 
3.1 TWh / 28.7 PJ 

0.1 TWh / 0.5 PJ 
0.2 TWh / 1.4 PJ 

1.4 TWh / 12.5 PJ 
3.3 TWh / 30.1 PJ 

Confidence in the energy savings estimates (from + to +++) 

  ++ ++  
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21.Mobile phones / smartphones 

21.1.Product group description 

In the VHK study for the 2
nd

 Working Plan mobile phones were defined as follows: 

A mobile phone is a portable telephone device that does not require the use of landlines. Mobile 

phones utilise frequencies transmitted by cellular towers to connect the calls between two devices. 

Mobile phones may also be referred to as wireless or cellular phones.
330

 

A subgroup of mobile phones are “smartphones”, providing additional functionality and connectivity 

(particularly internet) and generally larger display sizes than conventional mobile phones, usually 

several of the below: 

Connectivity: GSM (2G), GPRS/EDGE (2.5G), UMTS (3G), increasingly LTE (4G), Wifi, Bluetooth, 

USB (or similar), GPS, increasingly NFC 

Functionality: Touchscreen (in general), internet protocols (web browsing, email, “app store”, cloud 

services), “apps”, music player, camera/ video recorder, motion sensors, vibration, processing power, 

data storage 

Sometimes the additional category of “feature phone” is used, being more functional than a mobile 

phone (with only basic telephony and messaging ability), yet less versatile than a smartphone. Here 

this further distinction is not used. 

Smartphones are evolving rapidly in their functionality, defying an exact definition. Also much of the 

same functionality is found in other devices (such as tablets/slates, music/media players and digital 

(video) cameras, navigation systems, gaming devices). Smartphones however still have core phone 

capabilities (connectivity to mobile networks/base stations, roaming). A new generation of devices are 

so-called “phablets”, which put even more emphasis on uses other than conventional telephony, yet 

also allow for the latter. These are not explicitly covered here (though sales data is presumably not 

always clearly distinguished). Given their very similar technologies it may be worth including such 

related deviced in a possible preparatory study. 

Though tablets have much of the same functionality and arguably underlying technology as 

smartphones they are currently covered in Regulation 617/2013. There they are named ‘slate 

computer’ and defined as follows: 

 “Notebook computer” means a computer designed specifically for portability and to be operated 

for extended periods of time either with or without a direct connection to an AC power source. 

Notebook computers utilise an integrated display, with a viewable diagonal screen size of at 

least 22.86 cm (9 inches), and are capable of operation on an integrated battery or other 

portable power source. 

 Notebook computers include: “Slate computer” means a type of notebook computer that 

includes an integrated touch-sensitive display but does not have a permanently attached 

physical keyboard. 

                                                      

330
 Based on definition at http://www.businessdictionary.com/definition/mobile-phone.html.  

http://www.businessdictionary.com/definition/mobile-phone.html
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Hence, it is suggested that the category of mobile phones/ smartphones includes all devices with 

above functionality up to a diagonal screen size of 22,86 cm (9 inches). Future preparatory studies/ 

revision should revisit this scope delineation given the common functionalities. 

Portable landline phones are not included as they are experiencing declining sales and generally have 

a much longer life time. Pagers and callers are not included as they also have low sales. 

Mobile phones were ranked 25 in the VHK study with energy saving potentials of 13 PJ/year. 

Assumed energy savings potentials were however quite substantial (30% over 25 years). In the 

conclusion, this was described as a low energy savings potential and a recommendation for more 

detailed analysis given. Here we will hence put a focus on the rapidly growing market of mobile 

phones/ smartphones and particularly possible resource issues, which were not explored in the VHK 

study and may be particularly prevalent for this subgroup of mobile phones. 

21.2.Market and stock data 

For energy consumption the stock of actively used phones is of interest. For resource consumption 

the number of sold phones per year is of interest as it determines total resources consumed 

(together with other criteria such as lifetime, use of recycled materials, etc discussed below). For 

recovery of materials number of phones reaching end-of-life treatment facilities and stock of 

unused and not yet discarded phones is of interest. The model hence focusses on estimating these 

four figures and their projection into the future. 

The VHK study estimated overall ‘stock’ of mobile phones in Europe of 588 million in 2010, growing to 

around 700 million in 2030, with smartphones eventually constituting the largest share (> 95%). With 

‘stock’ of mobile phones presumably ‘actively used’ phones are meant. However, common statistics 

are not clear about this differentiation and an approximation is attempted here. 

The study Mobile Economy Europe 2013 by mobile operator association GSMA
331

 points at higher 

penetration rates, with 629 million “actively used” SIM cards at the end of 2012, used by 400 million 

people. Smartphone penetration in particular is identified as close to 50% in western European 

countries. GSMA also expects 700 million active SIM cards (which should rather directly translate into 

devices
332

) already by 2017, based on current growth rates and an increasingly saturated market. 

Likely not all SIM cards are used smartphones or mobile phone devices (with tablets, internet USB-

“sticks”, some internet connected machines/”things” and others also using SIM-cards). They should 

however constitute the largest share, assumed here to be around 80% in 2012, which equals 503 

million ‘actively used’ mobile phones/ smartphones or close to 100% penetration rate. This is used to 

initialize the model. 

Prodcom data (presented in Table 161) points to 209 million mobile phones/ smartphones consumed 

in the EU-27 in 2012. As some smartphones may be reported in the palm-top organisers category the 

numbers could be a little higher. However, compared to figures found in market/ industry reports 

actual mobile phone consumption rates could be much higher. Taking the above GSMA figures and 

assuming an 80% share of mobile phones/ smartphones of all SIM-enabled devices (as no specific 

data was available) and an average use-time (before replacement) of 2 years, number of mobile 

                                                      
331

 GSMA (2013), Mobile Economy Europe: 

http://gsmamobileeconomyeurope.com/GSMA_Mobile%20Economy%20Europe_v9_WEB.pdf.  

332
 GSMA points at a close to 1 to 1 relationship between the number of SIM cards and the number of devices in developed 

markets: https://gsmaintelligence.com/analysis/2014/5/measuring-mobile-penetration/430/.  

http://gsmamobileeconomyeurope.com/GSMA_Mobile%20Economy%20Europe_v9_WEB.pdf
https://gsmaintelligence.com/analysis/2014/5/measuring-mobile-penetration/430/
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phones/ smartphones sold in Europe in 2012 are as high as 256 million (relevant for resource 

consumption). This figure is used instead of the Prodcom data. 

The VHK study identified an average use time of 1.5 years, with most people supposedly replacing 

their actively used phone after 1 to 2 years. Based on a review of different studies Navazo et al. 

(2014) confirm this estimate, equating it with the average lifetime of mobile phones. In eco-profiles of 

mobile phones some manufacturers report longer use times of up to 3 years. Estimates in other 

studies range from 1.5 to 2.5 years. European Roundtable of Industrialists even assumes a total life 

time of 11 years through 3 users.
333

 This has consequences for the relative relevance of use-phase 

energy consumption and for the number of new phones sold each year. Based on prevalent 

assumptions in other studies an initial average active use-time of mobile phones of 2 years is taken as 

basis. 

The use-time is not equal to the technical lifetime of a mobile phone/ smartphone. Several sources 

point to only around 2.5 % (!) of phones reaching dedicated end-of-life treatment after active use.
334

 

Oeko-Institut (2012) reports that worldwide only about 1 % of mobile phones reach material recovery 

facilities. In Germany around 5 % of mobile phones are collected for recycling/ recovery.
335

 

Most phones are assumed to be stored at home unused or (a much smaller share) disposed of 

incorrectly. However only 1 in 20 phones reaching end-of-life treatment seems rather low. Compre-

hensive assessments for Germany estimate around 10 % current recovery rates based on weight.
336

 

Hence, here an initial share of correctly disposed of mobile phones of 7 % based on all phones 

reaching end of use-time in Europe is assumed. The rest (minus an assumed 20 % loss/unknown) is 

assumed to be stored at home. Share of correctly disposed of phones is assumed to grow at 0.5 % 

per year to 16 % in 2030 in a business-as-usual scenario. 

As there is a continuous development in technology from mobile phones to smartphones, these two 

are not explicitly differentiated here. The model could be differentiated further, assuming 50% 

smartphone share in 2012, growing to 95% in 2030 as assumed in the VHK study and confirmed by 

other sources (such as the GSMA study mentioned above). However, such a detailed differentiation 

would probably not provide much additional insight as also “standard” mobile phones experience 

upgrades in technology. 

Longer term projections are of course prone to a lot of uncertainties, given the fast paced techno-

logical development. Any current projection is hence likely highly inaccurate. Some technology trends 

that may significantly influence future smartphone sales (or that of core technologies): 

 Advent of connected machines (“internet of things”, “machine-to-machine communication” 

(M2M)), which may employ core mobile phone/ smartphone technologies; number of 

connections is expected to be multiple times that of mobile phones; 

                                                      
333

 ERT (2013), Raw Materials in the Industrial Value Chain, European Roundtable of Industrialists, 2013. - 

http://www.ert.eu/sites/default/files/Raw%20Materials%20in%20the%20Industrial%20Value%20Chain%20-

%20January%202013.pdf.  

334
 There is a possibility that more are recycled but not via approved WEEE schemes and are hence unrecorded. No substantial 

information was available on this. 

335
 Oeko-Institut (2012), PROSA Smartphones: Entwicklung der Vergabekriterien für ein klimaschutzbezogenes Umweltzeichen. 

336
 Chancerel, P. (2009). Gold in der Tonne. MÜLLMAGAZIN 1/2009. Retrieved from  

http://scholar.google.com/scholar?hl=en&btnG=Search&q=intitle:Gold+in+der+Tonne#1 and Chancerel, P. (2010). 

Substance flow analysis of the recycling of small waste electrical and electronic equipment – An assessment of the recovery 

of gold and palladium. Ph.D. Thesis. Technische Universität Berlin. Retrieved from 

http://opus.kobv.de/tuberlin/volltexte/2010/2590/  

http://www.ert.eu/sites/default/files/Raw%20Materials%20in%20the%20Industrial%20Value%20Chain%20-%20January%202013.pdf
http://www.ert.eu/sites/default/files/Raw%20Materials%20in%20the%20Industrial%20Value%20Chain%20-%20January%202013.pdf
http://scholar.google.com/scholar?hl=en&btnG=Search&q=intitle:Gold+in+der+Tonne#1
http://opus.kobv.de/tuberlin/volltexte/2010/2590/


 

225 Preparatory study to establish the Ecodesign Working Plan 2015-2017 – Task 3 Draft Final Report 

 Increased use of dual-SIM phones, possibly inverting the trend towards multiple devices; 

 New interfaces/ devices for core smartphone functionalities (“Google Glass”, “smart” watches); 

 Magnitude of internet/ Wifi coverage and possibility for IP-telephony; 

 Functionality of related devices, such as tablets, media players and other internet-connected 

devices; 

 Use of high-performance smartphones as alternative to laptops/ PCs (with external docking 

station, keyboard, harddrive, display); and 

 For energy consumption also increased use of energy harvesting (using ambient temperature 

differences, body movements, heat sources, abundant Wifi, etc.) may hold a significant potential 

for reduced energy consumption. 

For the purposes here, it is assumed that penetration with actively used mobile phone-/ smartphone-

like devices (that may fall under a possible Ecodesign regulation) is reaching a plateau of 130 % in 

2025. This would translate into on average 1.3 actively used smartphones per capita. 

Table 160 provides the results of the stock model based on these assumptions. 

Table 160: Stock model mobile phones 

 2012 2013 2014 2015 2020 2025 2030 

Population EU-28 (in millions) 505 506 507 508 512 516 518 

Assumed mobile phone penetration, 
active use (in %) 

100% 105% 109% 112% 122% 130% 130% 

Mobile phones in active use (in millions) 503 531 553 569 625 670 674 

Average use time (in years) 2 2 2 2 2 2 2 

Mobile phones sold (in millions) 256 279 287 293 318 338 337 

Phones reaching end-of-life treatment 
after reaching end of use-time 

7.0% 7.5% 8.0% 8.5% 11.0% 13.5% 16.0% 

Phones reaching end-of-life treatment 
(in millions) 

17.3 18.9 21.2 23 34 45 54 

Stock unused mobile phones after end-
of-use (in millions) (20 % loss assumed) 

1,601 1,784 1,975 2,173 3,206 4,297 5,388 

Findings: 

The stock of actively used mobile phones in Europe grows from 503 million in 2012 to 625 million 

in 2020. 

Mobile phones sold in Europe every year grow from 256 million in 2012 to 318 million in 2020. 

The number of phones reaching end-of-life treatment after active use-time are at 17.3 million in 

2012, growing to 34 million in 2020. 

The stock of unused and not yet discarded phones grows from 1.6 billion in 2012 to 3.2 billion in 

2020. This is more than three phones per capita in 2012 and 6 phones per capita in 2020. 

According to IDC forecasts from 2013 global mobile phone shipments reached 1.8 billion units in 

2013, growing to 2.3 billion units in 2017.
337

 This would, according to the model developed here, 
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 http://www.idc.com/getdoc.jsp?containerId=prUS24302813  

http://www.idc.com/getdoc.jsp?containerId=prUS24302813
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indicate a market share of Europe of about 16 % in 2013 falling to 13 % in 2017 based on the above 

model (mobile phone units sold in 2017 being at 305 million). This seems a reasonable if slightly 

conservative estimate for Europe. 

For comparison Prodcom data for the years 2010 and 2012 is provided in Table 161, which does not 

seem to accurately reflect reality. 

Table 161: Prodcom market data 

Product group Year 
EU production 

(in million) 
Import Export 

Apparent 
consumption 

Telephones for cellular 
networks/wireless networks 
(Prodcom 26.30.22.00) 

2010 112 213 71 255 

Telephones for cellular 
networks/wireless networks 
(Prodcom 26.30.22.00) 

2012 34 231 57 209 

Laptop PCs and palm-top 
organisers 
(Prodcom 26.20.11.00) 

2010 10 56 5,2 61 

Laptop PCs and palm-top 
organisers 
(Prodcom 26.20.11.00) 

2012 7,8 81 8,7 80 

21.3.Resource consumption 

21.3.1.Energy consumption 

Given the small use-phase energy consumption of mobile phones, overall improvement potential may 

be limited, particularly after having regulated (i.e. limited) charger no-load power consumption and 

given the general ambition of phone manufacturers to increase time before recharging is required. 

Self-regulatory initiatives of industry may also contribute to improved energy efficiency. 

However, the large numbers of mobile phones may in aggregate allow for significant reductions in 

energy consumptions even with small efficiency improvements. Also it must be noted that currently 

incentives for prolonging use-time before recharging are consistent with improved energy efficiency. 

Should more ubiquitous charging options be available (e.g. automatic wireless charging in cafés, on 

tables, etc) the incentive for improving energy efficiency may become less accentuated. 

Annual electricity consumption of a current high-end phone is estimated to be at around 4 kWh, 

assuming once-daily full charging.
338

  

Assuming average yearly business-as-usual use-phase energy consumption of 4 kWh electricity (see 

Table 163 and below) total primary energy consumption (using a conversion coefficient of 2.5) is at 

about 18 PJ in 2012, growing to 23 PJ in 2020. 

If use-phase energy consumption is deemed relevant, further differentiation in user scenarios may 

provide insights into improvement options. 
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 http://blog.opower.com/2012/09/how-much-does-it-cost-to-charge-an-iphone-5-a-thought-provokingly-modest-0-

41year/#Methodology  

http://blog.opower.com/2012/09/how-much-does-it-cost-to-charge-an-iphone-5-a-thought-provokingly-modest-0-41year/#Methodology
http://blog.opower.com/2012/09/how-much-does-it-cost-to-charge-an-iphone-5-a-thought-provokingly-modest-0-41year/#Methodology
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The preparation study for the new voluntary German Blue Angel criteria for mobile phones/ 

smartphones, e.g. point to much higher energy consumption if charging is taking place through a 

laptop or computer, which is turned on for this purpose alone, and not through a normal phone 

charger. 

Also (declining) battery performance may require different charging cycles. Recharging once a day is 

assumed to be a realistic use case, with many heavy (data/ display intensive) users charging several 

times a time and others only every other day or less. 

Table 162: Aggregate EU energy consumption of mobile phones 

 2012 2013 2014 2015 2020 2025 2030 

Mobile phones in active use  
(in millions) 

503 531 553 569 625 670 674 

Average energy consumption 
per mobile phone (kWh/y) 

4 4 4 4 4 4 4 

Total electricity consumption 
(TWh/y) 

2.0 2.1 2.2 2.3 2.5 2.7 2.7 

Total electricity consumption 
(PJ/y) 

7.2 7.6 8.0 8.2 9.0 9.7 9.7 

Total primary energy 
consumption use phase (PJ/y) 

18.1 19.1 19.9 20.5 22.5 24.1 24.3 

Total primary life-cycle energy 
consumption per phone (MJ) 
(without use-phase) 

400 400 400 400 400 400 400 

Total primary energy 
consumption life cycle (PJ/y) 

102 112 115 117 127 135 135 

UK based organisation WRAP estimated that 29 % of lifecycle energy consumption of a mobile phone 

are in the use phase, 59 % in the resource extraction/manufacturing phase, 10 % in the distribution 

and the rest in the end-of-life stage. As this was before efficiency criteria for chargers were introduced, 

it can be assumed that use-phase energy consumption has become relatively less significant. An 

initial review of published eco-profiles by a mobile phone manufacturer confirms this (see Table 163). 

For the purposes here, i.e. estimating overall energy use of mobile phones in Europe, average gross-

energy-requirement (GER) is assumed to be at 400 MJ (without use-phase, see Table 163) and use 

phase energy consumption at 72 MJ in 2 years or 36 MJ primary energy per year (~4 kWh electricity 

per year). The Eco-Report-Tool does not provide the necessary level of detail for GER-modelling of 

mobile phones. 

Taking this assumption as the bases total life-cycle energy consumption (without use-phase) amounts 

to 102 PJ in 2012, growing to 127 PJ in 2020. (see Table 162: Aggregate EU energy consumption of 

mobile phones) 

The resources and manufacturing stages are generally found to be the most energy intensive and also 

most relevant with regard to a number of other environmental impacts.
339

 

Certain components hereby presumably dominate primary energy consumption. WRAP for example 

estimates that “electronic components such as large integrated circuits can require 140 times more 

energy to produce than plastics such as PVC”
340

 

                                                      
339

 Moberg et al. (2014), Simplifying a life cycle assessment of a mobile phone. 
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Table 163: Energy consumption individual product level
341

 

Product group Average GER 
(without use 

phase) 

Average energy 
consumption in use 

phase per year
342

 (2 year 
use-time) 

Share of energy 
consumption in use 

phase to GER 

Mobile phone    

WRAP (2010) low 160 MJ 4.2 kWh/ 38 MJ 32 % 

WRAP (2010) 
average 

536 MJ 18.4 kWh/ 166 MJ 38 % 

WRAP (2010) high 911 MJ 32.7 kWh/ 294 MJ 39% 

Smartphone    

Nokia Lumia 920
343

 260 MJ 2.0 kWh/ 18 MJ 12 % 

Nokia Lumia 
1520

344
 

504 MJ 4.4 kWh/ 40 MJ 14 % 

Assumed average 
energy consump-
tion per mobile 
phone 

400 MJ 4.0 kWh/ 36 MJ 15 % 

Also, smartphone related base station/ network energy consumption can be significant according to 

various sources. These have not been included in the above figures. A report by A.T. Kearney for 

GSMA points to an electricity consumption of 19.1 kWh/ GB of data and 23.4 kWh “per connection” 

(connected device) in 2011.
345

 Assuming European grid mix and a conversion coefficient of 2.5 this 

translates into 211 MJ of primary energy consumption per smartphone per year, which is in the order 

of life cycle energy consumption. Table 164 provides an overview of total primary energy consumption 

of network use based on these figures. It is recommended to substantiate energy consumption of 

smartphone network connections in a possible preparatory study on mobile phones/ devices.
346

 

Table 164: Energy consumption mobile network 

 2012 2013 2014 2015 2020 2025 2030 

Mobile phones in active 
use (in millions) 

503 531 553 569 625 670 674 

                                                                                                                                                                      
340

 WRAP (2010), Environmental assessment of consumer electronic products (summary report), data from 2005 study 

341
 Consumed electricity was converted into consumed primary energy using a conversion coefficient of 2.5, unless primary 

energy consumption was provided in source. 

342
 Assumed lifetime of 2 years in WRAP study. 

343
 Nokia Lumia 920 Eco-profile: 

http://nds1.nokia.com/eco_declaration/files/eco_declaration_phones/Lumia_920_Eco_profile.pdf, retrieved 26 May 2014. 

Recalculated for 2-year use time instead of reported 3-year use. 

344
 Nokia Lumia 1520 Eco-profile: http://download.fds-

ncom.nokia.com/supportFiles/eco_declaration/files/eco_declaration_phones/Lumia_1520_Eco_profile.pdf, retrieved 2 June 

2014. Recalculated for 2-year use time instead of reported 3-year use. 

345
 GSMA (2013), The Mobile Economy 2013, p. 69: 

http://www.atkearney.com/documents/10192/760890/The_Mobile_Economy_2013.pdf/6ac11770-5a26-4fef-80bd-

870ab83222f0.  

346
 See also the analysis on base station subsystems in this report, in which similar network energy consumption has been 

estimated. 

http://nds1.nokia.com/eco_declaration/files/eco_declaration_phones/Lumia_920_Eco_profile.pdf
http://download.fds-ncom.nokia.com/supportFiles/eco_declaration/files/eco_declaration_phones/Lumia_1520_Eco_profile.pdf
http://download.fds-ncom.nokia.com/supportFiles/eco_declaration/files/eco_declaration_phones/Lumia_1520_Eco_profile.pdf
http://www.atkearney.com/documents/10192/760890/The_Mobile_Economy_2013.pdf/6ac11770-5a26-4fef-80bd-870ab83222f0
http://www.atkearney.com/documents/10192/760890/The_Mobile_Economy_2013.pdf/6ac11770-5a26-4fef-80bd-870ab83222f0
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 2012 2013 2014 2015 2020 2025 2030 

Electricity consumption 
of network use (kWh/ 
connected device) 

23 23 23 23 23 23 23 

Total primary energy 
consumption network 
use (PJ/y) 

104 110 114 118 129 139 140 

Accessories and packaging 

Energy consumption of chargers has been regulated and limited. However, also chargers need to be 

manufactured. Their production makes up a significant part (around 57%) of the life cycle energy 

consumption of a charger
347

. This has not been further investigated or taken into account here. 

Other accessories and packaging have also not been investigated. 

21.3.2.Other resource consumption 

Mobile phones vary in shapes and sizes. The general trend is towards higher performance smart-

phones, rapidly replacing conventional mobile phones. The average weight of mobile phones (as a 

proxy for overall resource use) has remained roughly constant over time, as increased performance/ 

functionality and miniaturization of components are about balanced. The weighted
348

 average of 

mobile phone weight is apparently around 100-120 g
349

, though large differences exist between 

models: A quick search reveals that it is possible to find currently available phones weighing less than 

70 g and more than 700 g
350

. 

WRAP argues that the environmental impact of smartphones is growing with its increasing functiona-

lity and hence electronic complexity
351

. This is mostly due to resource use. The resources and 

manufacturing stages are generally found to be the most relevant with regard to different environ-

mental impacts
339

. 

Mobile phones / smartphones are made from a range of materials and components, among these: 

 Materials, in particular plastics, metal, glass; 

 Components, in particular printed circuit boards (PCBs), integrated circuits (ICs), LCDs; and 

 Specific metals, such as gold, silver, tin, aluminium, palladium, copper, nickel, lead, antimony, 

tantalum, niobium and indium. 

Table 165 provides an estimate of materials used in phones. The data is taken from Navazo et al 

(2014), who compared content estimates from different waste analysis studies. Specific figures were 

derived by averaging provided data (for each material excluding sources that did not provide data for 

                                                      

347
 BIO Intelligence Service & Fraunhofer IZM (2007), Ecodesign Preparatory Study Lot 7: Battery chargers and external power 

supplies. 

348
 Weighted by popularity, measured in “hits” on a particular website. 

349
 Mobile phone evolution: Story of shapes and sizes, 15 July 2010, 

http://www.gsmarena.com/mobile_phone_evolution-review-493p6.php, accessed 26 May 2014. 

350
 See for example http://www.gsmarena.com/search.php3.  

351
 WRAP (2010), Environmental assessment of consumer electronic products (summary report). 

http://www.gsmarena.com/mobile_phone_evolution-review-493p6.php
http://www.gsmarena.com/search.php3
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that material) and adding missing materials from other sources, namely the study itself and Oeko-

Institut (2012)
352

. 

Table 165: Estimate of material contents of mobile phones 

 Approximate average based on 
studies reviewed in Navazo et al. 

(2014)
353

 

Presumed content in 120g phone 
(95g phone + 25g battery) (in g) 

Organics 48.4 % 4.60E+01 

Glass 12.3 % 1.17E+01 

Iron 5.9 % 5.62E+00 

Aluminium 4.5 % 4.24E+00 

Copper 12.3 % 1.17E+01 

Nickel 1.1 % 1.05E+00 

Lead 0.5 % 4.94E-01 

Tin 0.9 % 8.74E-01 

Antimony 0.1 % 7.13E-02 

Silver 2386.2 ppm 2.27E-01 

Gold 374.0 ppm 3.55E-02 

Palladium 116.3 ppm 1.10E-02 

Platinum 5.0 ppm 4.75E-04 

Beryllium 48.7 ppm 4.62E-03 

Zinc 0.5 % 4.61E-01 

Magnesium oxide 3.2 % 3.04E+00 

Calcium oxide 1.9 % 1.81E+00 

Silica 11.6 % 1.10E+01 

Manganese 0.2 % 1.43E-01 

Titanium 0.6 % 5.42E-01 

Barium 0.5 % 5.07E-01 

Zirconium oxide 0.1 % 1.05E-01 

Cerium oxide 0.1 % 9.50E-02 

Chromium 0.5 % 4.94E-01 

Neodymium 1454.0 ppm 1.38E-01 

Tungsten 7.0 ppm 6.65E-04 

Bismuth 161.7 ppm 1.54E-02 

Arsenic 23.0 ppm 2.19E-03 

Cadmium 1.1 ppm 1.05E-04 

Mercury 0.1 ppm 4.75E-06 

Gallium 53.0 ppm 5.04E-03 

Strontium 163.0 ppm 1.55E-02 

                                                      
352

 Oeko-Institut (2012), PROSA Smartphones: Entwicklung der Vergabekriterien für ein klimaschutzbezogenes Umweltzeichen, 

Freiburg, 2012. 

353
 Navazo et al. (2014), Material flow analysis and energy requirements of mobile phone material recovery processes. 
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 Approximate average based on 
studies reviewed in Navazo et al. 

(2014)
353

 

Presumed content in 120g phone 
(95g phone + 25g battery) (in g) 

Tantalum 985.0 ppm 9.36E-02 

Dysprosium 33.0 ppm 3.14E-03 

Niobium 38.0 ppm 3.61E-03 

Praseodymium   1.00E-02 

Cobalt (in battery)   6.30E+00 

Based on that composition, future material use has been calculated (Table 166). This is assuming 

static composition based on what has been found in mobile phone waste in the past. Current and 

especially future composition will likely be different. Especially rare metals are increasingly used in 

smartphones, so that their future consumption is likely highly underestimated. Lead was deleted from 

the list. As it is regulated by RoHS, it should not be found in new phones anymore (except in exempt 

forms). 

Table 166: Material use (in t/year) (assuming past/ current composition of mobile phones) 

 2012 2015 2020 2025 2030 

Organics (Plastics) 11,754 13,461 14,631 15,551 15,512 

Glass 2,987 3,421 3,718 3,952 3,942 

Iron 1,438 1,647 1,790 1,902 1,897 

Aluminium 1,083 1,240 1,348 1,433 1,429 

Copper 2,992 3,427 3,724 3,958 3,949 

Nickel 268 307 334 355 354 

Tin 223 256 278 296 295 

Antimony 18.2 20.9 22.7 24.1 24.0 

Silver 57.9 66.4 72.1 76.7 76.5 

Gold 9.1 10.4 11.3 12.0 12.0 

Palladium 2.8 3.2 3.5 3.7 3.7 

Platinum 0.1 0.1 0.2 0.2 0.2 

Beryllium 1.2 1.4 1.5 1.6 1.6 

Zinc 118 135 147 156 155 

Magnesium oxide 777 890 967 1,028 1,026 

Calcium oxide 461 528 574 610 609 

Silica 2,817 3,226 3,507 3,727 3,718 

Manganese 36.4 41.7 45.3 48.2 48.1 

Titanium 138 159 172 183 183 

Barium 130 148 161 171 171 

Zirconium oxide 26.7 30.6 33.3 35.3 35.3 

Cerium oxide 24.3 27.8 30.2 32.1 32.1 

Chromium 126 145 157 167 167 

Neodymium 35.3 40.4 44.0 46.7 46.6 

Tungsten 0.2 0.2 0.2 0.2 0.2 

Bismuth 3.9 4.5 4.9 5.2 5.2 

Arsenic 0.6 0.6 0.7 0.7 0.7 

Cadmium 0.0 0.0 0.0 0.0 0.0 
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 2012 2015 2020 2025 2030 

Mercury 0.0 0.0 0.0 0.0 0.0 

Gallium 1.3 1.5 1.6 1.7 1.7 

Strontium 4.0 4.5 4.9 5.2 5.2 

Tantalum 23.9 27.4 29.8 31.6 31.6 

Dysprosium 0.8 0.9 1.0 1.1 1.1 

Niobium 0.9 1.1 1.1 1.2 1.2 

Tungsten 729 834 907 964 962 

Praseodymium 2.6 2.9 3.2 3.4 3.4 

Cobalt (from batteries) 1,610 1,844 2,005 2,131 2,125 

Table 167 provides a comparison of some available eco-profiles of smartphones, which provide 

product composition estimates on material group/ component level. 

Table 167: Resource consumption (or environmental impact) individual product level 

(based on average of 120 g mobile phone) 

Source Nokia Lumia 920 
Eco-profile

354
 

iPhone 5s
355

 iPhone 5c
356

 

Average total weight (incl. battery) 185 g 112 g 132 g 

Display  11 g 11 g 

Plastics 59.2 g 5 g 7 g 

Polycarbonate   14 g 

Glass/Ceramics 14,8 g 18 g 18 g 

Circuit boards  12 g 13 g 

Metals 81.4 g
357

   

Aluminum  21 g  

Steel, stainless  18 g 41 g 

Battery 27,8 25 g 25 g 

“Critical” raw materials used in smartphones: Antimony, beryllium, chromium, cobalt, gallium, indium, 

magnesium, niobium, platinum group metals, rare earths, tungsten
358

. 

Some minerals used in smartphones are often sourced from “conflict-areas”: Tin, tantalum, tungsten 

and gold. 

Certain substances in mobile phones can be considered as hazardous, such as mercury, cadmium, 

lead, arsenic, dioxins, furans, copper, chromium, or certain flame retardants. Hazardous substances 

may in particular pose a threat, if mobile phones are not treated correctly at end-of-life, particularly at 

                                                      
354

 http://nds1.nokia.com/eco_declaration/files/eco_declaration_phones/Lumia_920_Eco_profile.pdf, retrieved 26 May 2014. 

355
 http://images.apple.com/euro/environment/reports/a/generic/docs/iPhone5s_product_environmental_report_sept2013.pdf, 

retrieved 2 June 2014. 

356
  http://images.apple.com/euro/environment/reports/a/generic/docs/iPhone5c_product_environmental_report_sept2013.pdf, 

retrieved 2 June 2014. 

357
 Stainless steel, copper, zinc, aluminium. 0.1-0.2% “precious metals”. 

358
 According to European Commission (2014), The European Critical Raw Materials review, http://europa.eu/rapid/press-

release_MEMO-14-377_en.htm   

http://nds1.nokia.com/eco_declaration/files/eco_declaration_phones/Lumia_920_Eco_profile.pdf
http://images.apple.com/euro/environment/reports/a/generic/docs/iPhone5s_product_environmental_report_sept2013.pdf
http://images.apple.com/euro/environment/reports/a/generic/docs/iPhone5c_product_environmental_report_sept2013.pdf
http://europa.eu/rapid/press-release_MEMO-14-377_en.htm
http://europa.eu/rapid/press-release_MEMO-14-377_en.htm
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low key recycling facilities: These or (by-)products used/ created in the recycling process could be 

released in water, soil or air. This is not further explored here, as hazardous substances are treated in 

other Directives, notably RoHS and REACH. Also, if incineration takes place according to EU 

legislation (in particular the Industrial Emissions Directive) emission limits for dioxins and furans apply, 

according to a stakeholder comment by the European Flame Retardants Association on a previous 

version of this report. 

Electromagnetic radiation: Safe levels are established, hence not taken into account here. 

21.4.Improvement potential 

Few clear improvement options for use-phase energy consumption exist. A general improvement 

potential however seems realistic. However, efforts should focus on resource and energy consumption 

outside the use phase, especially in the resource/manufacturing stages and with regard to network 

energy consumption. 

21.4.1.Improvement potential – Energy consumption 

Manufacturers claim significant energy efficiency improvements in the past years. Apple for example 

claims to have achieved 57% reduction of energy consumption of (all of) its products by 57% in 5 

years alone. No information was available on improvements achieved for mobile phones specifically. 

It seems reasonable to achieve further energy consumption improvements in the future. Much of these 

will likely happen without regulatory intervention as manufacturers have an interest in reducing the 

need for frequent recharging. However, as pointed out before, currently incentives for prolonging use-

time before recharging are consistent with improved energy efficiency. Should more ubiquitous 

charging options be available (e.g. automatic wireless charging in cafés, on tables, etc.) the incentive 

for improving energy efficiency may become less accentuated. Specific options to reduce energy 

consumption in the use-phase: 

 Reduce frequency of recharging on laptops/ computers (e.g. through consumer information). 

Using computers to recharge phones may also become more prevalent when chargers are not 

included with purchased phones anymore. 

 Specific mobile phone functions require significant energy to run (Display brightness, Wifi, 

Bluetooth, GPS, etc.) though they may actually not be needed at the time by the consumer. 

Providing specific options to consumers such as automatically turning off Wifi when on the 

move etc. could reduce energy consumption. The Blue Angel criteria require mobile phones to 

signal finished charging and to recommend disconnecting from charger/computer. 

Table 168 provides an overview what savings potentials a reasonable additional 30% efficiency 

improvement through ecodesign effective in 2020 would entail. For 2020 an energy savings potential 

of about 7 PJ/y would ensue. Calculation of improvement potential based on specific technological 

measures does not seem reasonable given the innovative market. Hence, a general assumption on 

possibly achievable improvement potential was made. 

Table 168: Improvement potential EU-28 aggregate level 

 2012 2013 2014 2015 2020 2025 2030 

Mobile phones in active 
use (in millions) 

503 531 553 569 625 670 674 

Total primary energy 
consumption (PJ/y) 

18.1 19.1 19.9 20.5 22.5 24.1 24.3 
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 2012 2013 2014 2015 2020 2025 2030 

Savings potential through 
ecodesign    

30% 30% 30% 30% 

% of stock with reduced 
consumption    

0% 100% 100% 100% 

Reduced total primary 
energy consumption (PJ/y)    

20.5 15.8 16.9 17.0 

Savings (PJ/y) 
   

0.0 6.8 7.2 7.3 

Given the high data-driven energy use of mobile phone networks, savings achieved here would 

quickly outweigh energy savings achieved on mobile phone level alone. This has not been explored 

here but provides further potential for mobile phone related energy improvements. 

Also, improvements in energy consumption of materials acquisition and manufacturing could quickly 

outweigh improvements achieved in use-phase alone. No estimates for such improvements have been 

made here. Part of this could be achieved to increased recycling rates, explored further down. 

Improvement options not considered further 

WRAP suggests that in the future self-charging mobile phones may provide improvement oppor-

tunities.
359

 As it is currently unclear if and how such an innovation actually decreases energy 

consumption it is not considered here further. 

In practice, the biggest energy consuming material in the lifecycle of the phone is the silicon chips 

used inside integrated circuits (ICs). These are destroyed by recycling so new devices have to be 

made. Removal of ICs by hand for reuse is not seen as a practical option as they are easily damaged 

during removal and subsequent reliability may be poor. The reuse of circuit boards could perhaps be 

developed as a future option, possibly by replacement of certain devices with more powerful versions. 

This is considered in the resource improvement section. 

Not yet commercially available technology could allow mobile phones in the future to harvest energy 

from the environment, from e.g. body movements (as implemented in watches), temperature 

differences, PV. However this may also entail increased energy consumption in the production stage.  

21.4.2.Improvement potential – Other resource consumption 

Improvement opportunities for reduced resource consumption and environmental impact exist on 

different levels and can be grouped into interventions addressing technical and economic lifetime, use 

of recycled materials, design for recyclability/ recoverability, reduced amount of hazardous substances 

and use of mobile phones to replace other goods or services. 

Lifetime extension 

It can be assumed that technical lifetime of mobile phones/ smartphones is often higher than real use-

time (economic lifetime), i.e. in many cases consumers will replace a mobile phone even though it is 

still technically functioning. This may be due to different reasons, e.g. lifestyle/ aesthetic preferences 

for new phone models, interest in new features, contract bound replacement of phones after 1.5-2 

years.
360

 But technical lifetime also plays an important role, e.g. deteriorating battery performance, 

expensive repairs and similar may be a significant reason for short lifetimes. Italian consumer 

                                                      
359

 WRAP (2010), Environmental assessment of consumer electronic products (summary report), p. 17. 

360
 Or even less, with some providers offering a new phone every year. 
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organisation Altroconsumo has found evidence of mobile phone shops recommending new phones 

instead of replacing an old battery (which would also have been the much cheaper option for the 

consumer).
361

 This is understandable from the economic point of view of manufacturers, telecom 

provides and their shops but would result in a tendency towards shorter lifetimes. 

A recent representative study conducted among 1,006 German consumers on behalf of the German 

business association BITKOM showed that for 45% of the interviewees, the reason for an exchange of 

a high-tech device such as computer, flat screen TV or mobile phone was that there was a new model 

on the market, indicating lifestyle/ aesthetic/ social reasons or similar for an exchange before the 

technical lifetime has been reached. This was more prevalent with younger consumers (see Table 

169). 

Table 169: Reasons for the exchange of a high-tech device
362

 

 Consumers 14-
29 years 

Consumers 60 
years and older 

All 
consumers 

Because the old one was broken 49% 60% 54% 

Because there was a new model on the 
market 

52% 28% 45% 

Because there were no more accessories 
available for the old one 

29% 21% 26% 

Because the old one was outdated 30% 18% 26% 

Because there were no more software 
updates for the old one 

21% 9% 20% 

Because there were no more spare parts 
for the old one 

15% 8% 12% 

Source: BITKOM 2014
363

 

Another similar representative study points to the availability of a new phone as part of the carrier’s 

contract as an important reason for ending use of a current phone.
364

 

Possible use-time/ life-extensions would reduce overall resource consumption as fewer new phones 

would be needed and hence sold; each 3-months use-time extension would reduce overall resource 

consumption by more than 10 % per year based on the above model and there is no technical reason 

why a high proportion of phones should not last for at least four years or longer. 

Different interventions are suggested to increase technical and economic lifetime of mobile 

phones:
365366

 

                                                      

361
 http://www.altroconsumo.it/hi-tech/cellulari/news/la-batteria-non-funziona-non-cambiare-telefono, last accessed 30 August 

2014. 

362
 This also relates to other devices not just mobile phones. Significance for mobile phones may hence be limited. 

363
 BITKOM Presseinfo Austausch von Hightech-Geraeten [Press information Exchange of Hightech Appliances], 15.04.2014, 

http://www.bitkom.org/files/documents/BITKOM-Presseinfo_Austausch_von_Hightech-Geraeten_16_04_2014.pdf. BITKOM 

Graph Austausch Hightechgeraete [Exchange Hightech Appliances], 15.04.2014, 

http://www.bitkom.org/files/documents/Hightechgeraete.jpg  

364
 e.g. Stiftung Warentest (2013), representative online panel in Germany: Warum haben Sie sich Ihr aktuelles Handy 

zugelegt?, survey carried out in July 2013, published September 2013. 

365
 Oeko-Institut (2012), PROSA Smartphones: Entwicklung der Vergabekriterien für ein klimaschutzbezogenes Umweltzeichen, 

Freiburg, 2012. 

366
 Blue Angel criteria for mobile phones and smartphones. 

http://www.altroconsumo.it/hi-tech/cellulari/news/la-batteria-non-funziona-non-cambiare-telefono
http://www.bitkom.org/files/documents/BITKOM-Presseinfo_Austausch_von_Hightech-Geraeten_16_04_2014.pdf
http://www.bitkom.org/files/documents/Hightechgeraete.jpg
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 Use of high quality batteries; 

 Allow for easy replacement (without tools) of battery by end-user (will be regulated); 

 Allow for increase of memory (e.g. through Micro-SD-Cards) and other performance critical 

components; 

 Increase offered warranty times by manufacturers; 

 Ensure availability of spare parts (batteries, displays, …); 

 Increase attractiveness of SIM-only contracts; 

 Allow for and inform about easy manual retrieval and erasure of personal data; this may also 

require the availability of replacements memory; 

 Possibilities for updating/replacing the software/ operating system to ensure ongoing security, 

performance (also energy) and usability; availability of alternative operating systems if manu-

facturer support has ended (availability of specifications to alternative operating systems 

vendors/communities); and 

 Improved durability based on mandatory minimum average lifetime (as in the Ecodesign 

Regulation on Fluorescent lamps). 

An initial assessment of relevance and suitability is provided in Table 170. 

Table 170: Assessment of interventions for lifetime extension of mobile phones 

Intervention Assessment 

Prescribe use of high-
quality and durable 
batteries 

Low battery performance may stimulate consumers to buy new phones. 
Available technology. Would require availability of standardised quality 
criteria for batteries. 

Allow for easy 
replacement of battery by 
end-user (without special 
tools) 

Battery is a performance critical component which has a comparatively low 
life time and highly determines usability of a phone. If transaction costs (it is 
easy, straightforward, no costs involved, no external professionals needed) 
for consumers are low for installing a new battery, use-time can probably be 
increased significantly. This is already a requirement of the EU Battery 
directive and should be enforced in the future. 

Allow for increase of 
memory (e.g. through 
Micro-SD-Cards) and other 
performance critical 
components 

Some consumers consider buying new phones because of limited 
performance of current phone. Easy upgrades could ensure longer usability. 
Micro-SD cards are widely implemented in mobile phones; Easy exchange 
of other performance critical components not implemented in most phones. 
Replacability of performance critical components has likely interference with 
design of mobile phone. Also it is likely not easy to define which 
components are performance relevant as this relates to design and services 
offered per phone, e.g. availability of cloud based services which limit the 
need for physical storage on the phone itself. Feasibility unclear. Likely 
difficult to define innovation-friendly criteria. 

Increase offered warranty 
times by manufacturers 

May stimulate consumers to keep their phone in active use for longer or to 
consider re-selling to 2

nd
 user.  

Ensure availability of 
spare parts (batteries, 
displays,…) and easy 
repairability 

As many mobile phones are replaced due to technical failure, ensuring 
supply with critical spare parts for anticipated longer life-time (e.g. 5 years) 
could motivate extended repair. Also easy repairability of components could 
motivate consumers to keep current phone instead of buying a new one. 

Increase attractiveness of 
SIM-only contracts 

Contracts that entitle customers to a new phone every 1.5-2 years motivate 
consumers into early replacement. SIM only contracts exist and are 
increasing. Unclear, how this could relate to Ecodesign, though. 

Allow for easy manual 
retrieval and erasure of 

Many customers keep their phones because they cannot easily save/ keep 
stored information elsewhere or are concerned that their data is not save 
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Intervention Assessment 

personal data (privacy/ security). Can be implemented on software level and through 
consumer information and perhaps small hardware adjustments. Due to 
reduced barrier for resale/pass-on, potentially one of the most effective 
options for prolonging use-time of phones. Also related to 
recycling/recoverability. For this option the availability of replacements 
memory may be helpful (see above). Many manufacturers already offer this 
functionalitiy. Larger organisations already systematically erase data from 
their employees phone at end of use-time. Perhaps this could give an 
indication of the needed infrastructure. No specific information was 
available. 

Possibilities for updating/ 
replacing the software/ 
operating system 

Many phones that have been sold in the past are not actively supported with 
software updates. Customers may not use them due to decreased usability, 
performance, privacy, security. Options: 1. Extend need for low-/no-cost 
manufacturer support over extended time period. 2. Ensure availability of 
alternative operating systems if manufacturer support has ended: This may 
require open availability of specifications to alternative operating systems 
vendors/communities. It is however unclear if and how this could be 
addressed through Ecodesign. 

Voluntary label Blue Angel e.g. requires functionality for free-of-charge 
software updates 

Repurposing In their “Environmental assessment of consumer electronic products” 
WRAP suggests that key components such as processors and memory 
could be reused/repurposed.  Also repurposing of whole phones is 
proposed as a possibility for reduced resource consumption/increased 
lifetime.  It is difficult to assess the improvement potential of such 
interventions as these are very dependent upon the new application(s). 
These can naturally be very diverse. However, such possibilities can only 
be realised in practice if mobile phones are designed for easy and economic 
recoverability of key components/ materials. 

Likely repurposing is economically inferior to resource recovery through 
metallurgical treatment, especially given the already existing reverse 
logistics systems. 

Reduced resource consumption through use of recycled materials 

Different components of mobile phones are already recycled today, such as aluminium (directly tied to 

primary aluminium market), glass and plastic. Most beneficial is presumably the use of other recycled 

metals and electronic components as they entail the biggest energy consumption and environmental 

impact over the life cycle. Hence, increased recycling rates of these (see below) could encourage 

further uptake of recycled material in phones. 

Reduced resource consumption through design for recyclability/ recoverability 

Already today a large share of material contents of mobile phones can be economically recovered. 

One source gives the following share/ potential of profitably recoverably contents in 1 ton of used 

mobile phones: 128 kg of copper, 0.347 kg of gold, 0.15 kg of palladium, 3.63 kg of silver, 15 kg of 

nickel, 6 kg of lead, 1 kg of antimony, and 10 kg of tin.
367

  

Recycling and recovery of resources in mobile phones may require very different treatment methods. 

Hence, any future regulation should allow for all or make a decision for most viable (economic and 

ecologic) pathways for recycling/ recovery, taking into account the EU waste hierarchy
368

: 

                                                      
367

 Navazo et al. (2014), Material flow analysis and energy requirements of mobile phone material recovery processes. 

368
 http://ec.europa.eu/environment/waste/framework/ 
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 Can mobile phones suitable for repurposing be easily identified? 

 Can mobile phones with components suitable for repurposing be easily identified? 

 Can mobile phones and their components be easily separated and handled for recovery of 

materials? 

Exploring these general options is far beyond the scope of this study. Yet, with regard to the amounts 

of components and materials present in discarded phones any interventions that can increase use of 

any of these options may provide enormous benefits. 

Today, pyrometalurgic recovery seems to be the most common and viable recovery option. Oeko-

Institut (2012) reports in the PROSA product sustainability assessment of smartphones in preparation 

of new German voluntary label Blue Angel criteria that pyrometalurgic material recovery already today 

allows for the viable retrieval of certain metals. It also has the advantage that certain hazardous 

substances such as flame retardants are destroyed in the process.
369

 To allow for pyrometalurgic 

recovery it is necessary: 

 To collect discarded mobile phones for pre-treatment in dedicated recycling facilities 

 To pretreat mobile phones 

The pretreatment foremost includes the separation of the Li-Ion battery from the rest of the phone.
370

 

The Li-Ion battery requires a separate recovery process for the contained cobalt and its separation 

also reduces risk of short-circuits in the waste stream. 

If this is ensured the following recovery rates can be achieved with currently operating pyrometalurgic 

facilities: 

Table 171: Recovery rates of selected materials in pyrometallurgic recovery
367,369

 

Material Recovery rate in pyrometalurgic processes 

Cobalt 95% 

Silver 95% 

Gold 95% 

Palladium 95% 

Copper >80% 

Nickel >80% 

Tin >80% 

Antimony >80% 

Neodymium 0% 

Praseodymium 0% 

Steel, aluminium, glass, neodymium, praseodymium are part of the residual slag and recovery 

currently uneconomic. Also, facilities for rare earth recovery do not exist in the EU. As with recycling 

infrastructure in general there is a chicken-egg challenge: Recycling-friendly products first or the 

needed recycling infrastructure. 

                                                      

369
 Oeko-Institut (2012), PROSA Smartphones: Entwicklung der Vergabekriterien für ein klimaschutzbezogenes Umweltzeichen. 

370
 See also Task 2 Supplementary Report “Identification of resource-relevant product groups and horizontal issues”. 



 

239 Preparatory study to establish the Ecodesign Working Plan 2015-2017 – Task 3 Draft Final Report 

The possibility of recycling/ recovery is enabled by high recovery rates and by mobile phones 

designed for recycling/ easy recovery of resources. The following interventions are suggested to be of 

particular relevance: 

 Allow for easy manual retrieval and erasure of personal data; 

 Design for easy retractability of battery; and 

 Marking of plastics and other components. 

An initial assessment is provided in Table 172. 

Table 172: Assessment of interventions for better recycling/ recovery of resources 

Intervention Assessment 

Allow for easy manual 
retrieval and erasure 
of personal data 

See above. Stored sensitive or valuable data presumably keeps customers 
from giving their phone to other users and into formal recycling systems. 
Also related to use-time extension. 

Design for easy 
retractability of 
battery (within 
seconds) 

Viable and save pyrometalurgic recovery processes require very easy 
separation of battery from mobile phones

369
. For economic recovery and 

separation of waste streams this must be possible within seconds. This is 
different from the possible replaceability for end consumers. Possibly the 
most effective measure for improved recycling of materials. 

Marking of plastics 
and other components 

Due to the diverse types of plastic, clear plastic marking can allow for better 
management of waste streams and retrieval of recycled plastic. (See Task 
2: Supplementary Report “Identification of resource-relevant product 
groups and horizontal issues”). However, feasibility and effectiveness 
would have to be evaluated. In a comment to this report, Digital Europe 
explained: Plastic marking needs a minimum dimension for legible text for 
complex polymer type marking. Plastic parts in mobile phones might not be 
large enough. In addition marking requirements of optical parts of the 
display module made from plastics that would need a marking exclusion as 
any marking (embossing, surface printing, etc.) even in the non-visible 
margin under the frame edge may cause interference or shadows in the 
visible screen image, and some displays do not even have an edge frame 
at all.  

As an example, most display makers currently mark their plastic parts >100 
gram following the ISO 1043-1 (polymer type) and ISO 1043-4 (FR code) 
on a voluntarily basis. From communications with recyclers we learned that 
they do not see an added value in the marking of plastics, as recycling 
technology development is moving towards high speed processes which 
allow automated detection and segregation of the plastic material. 

It hence does not seem to be viable option for mobile phones. 

Avoidance of hazardous substances 

Hazardous substances have not been explored here. Many manufactures claim avoidance of 

hazardous substances beyond legal requirements, such as arsenic and mercury free displays (this is 

not surprising as arsenic-free glass has been available for decades, GaAs chips are very expensive, 

so are avoided and display backlights for phones are now always LEDs so mercury lamps are not 

needed). Substances in smartphones are generally in scope of the RoHS directive. However, most 

hazardous substance emissions will occur during the mining, extraction and production phases. 

Potential for reduced resource consumption (economic perspective) 

Smartphones may have the potential to replace other separate devices with distinct functionalities 

such as mp3 players and cameras and hence decrease overall resource use as argued by WRAP
359

. 
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It is unclear if this effect is real or the market for these other devices is determined by other factors or 

what possible rebound effects are. Also influencing this development through Ecodesign seems 

unreasonable. This is hence not explored further here. 

21.4.3.Cost calculation 

No detailed cost assessment was done due to the diverse nature of improvement options and phone 

technologies. It can be assumed that some of the possibly most effective improvement options can be 

implemented with little or no cost or even economic benefits (e.g. through economic resource 

recovery): 

 Allow for easy replacement (without tools) of battery by end-user to extend active use-time; 

 Allow for easy manual retrieval, archiving and erasure of personal data; this may also require 

the availability of replacements memory to facilitate disposal of phones into appropriate 

treatment infrastructure or passing phones on to a new owner, 

 Possibilities for updating/ replacing the software/ operating system to ensure ongoing security, 

performance (also energy) and usability; availability of alternative operating systems if 

manufacturer support is not provided (availability of specifications to alternative operating 

systems vendors/ communities); 

 Design for easy retractability of battery (within seconds) for improved recycling; 

Many of these options are implemented in existing mobile phones. However, there is a natural conflict 

of interest between longer phone lifetimes and the economic interests of phone manufacturers. Some 

lifetime extension costs (e.g. buying a new battery) may entail high costs for consumers, hence 

considering purchase of newer phones earlier than necessary. 

21.5.Summary 

Limitations of the model are foremost with regard to the specific energy and resource consumption of 

an average mobile phone and their projections into the future. A great variety exists on the market 

already today. 

In this analysis focus was placed on mobile phones/ smartphones. Many of the identified issues, e.g. 

with regard to batteries, resources, end-of-life treatment, etc, are applicable to other mobile devices 

such as digital cameras, media players, PDAs, portable video game players and also tablets, 

phablets. These are partly included in existing lots. Any possible future preparatory study should 

hence consider a broader scope, e.g. “mobile electronic devices” instead of mobile phones. Perhaps 

also horizontal measures as discussed in the supplementary report (Task 2) could be considered for 

this broader set of product groups and individual measures for distinct attributed of the different 

devices. A revision of the computer and notebook regulation could also be linked to a possible 

preparatory study for mobile phones/ devices. 

The most feasible recycling path seems to be the pyrometallurgic treatment, as it entails much less 

manual treatment than repurposing, remanufacturing etc. (except for easy retractability of the battery). 

In a future circular European economy with a range of feasible treatment options this could be 

reconsidered to allow for innovative business models around used IT components. 

Table 173 presents a summary of the product group mobile phones, smartphones. 
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Table 173: Summary – Mobile phones, smartphones 

 Year Mobile phones, smartphones 

EU-28 Market data (1,000) 

Sales 
2012 
2020 

256,000 
318,000 

Stock (active use) 
2012 
2020 

503,000 
625,000 

Stock (unused, broken, …) 
2012 
2020 

1,601,000 
3,206,000 

EU-28 Primary energy consumption  

Over the life cycle 
2012 
2020 

102 PJ 
127 PJ 

In use phase 
2012 
2020 

2.0 TWh / 18.1 PJ 
2.5 TWh / 22.5 PJ 

Network use 
2012 
2020 

11.6 TWh / 104 PJ 
14.3 TWh / 129 PJ 

EU-28 Resource consumption (t/y) 

Bulk materials 

Organics/ plastics 
2012 
2020 

11,754 
14,631 

Glass 
2012 
2020 

2,987 
3,718 

Iron 
2012 
2020 

1,438 
1,790 

Copper 
2012 
2020 

2,992 
3,724 

Aluminium 
2012 
2020 

1,083 
1,348 

“Critical” materials 

Antimony  
2012 
2020 

18.2 
22.7 

Beryllium 
2012 
2020 

1.2 
1.5 

Cobalt 
2012 
2020 

1,610 
2,005 

Gallium 
2012 
2020 

1.3 
1.6 

Magnesium oxide 
2012 
2020 

777 
967 

Niobium 
2012 
2020 

0.9 
1.1 

Platinum group metals 
2012 
2020 

n.a. 

Rare earths 
2012 
2020 

n.a. 

Tungsten 
2012 
2020 

729 
907 

“Conflict” materials 

Tin 
2012 
2020 

223 
278 

Tantalum 
2012 
2020 

23.9 
29.8 
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 Year Mobile phones, smartphones 

Gold 
2012 
2020 

9.1 
11.3 

EU-28 Annual Energy Savings 

3 months lifetime extension 2020 
12.7 PJ for each 3 months 

achieved 

In use phase: 30% energy 
efficiency improvement after 2015  

2020 0,76 TWh / 6.8 PJ 

Confidence in energy savings estimates (from + to +++) 

  +++ 

EU-28 Resource savings 

3 months lifetime extension 2020 
10% reduced resource 

consumption for each 3 months 
achieved 

Confidence in resource savings estimates (from + to +++) 

  +++ 

Additional information 

Selected improvement options: 

 Easy retractability of battery at end-of-life 

Possibilities for safely archiving/ erasing personal data 
Easy replacability of battery by end-user 
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22.Patio heaters 

22.1.Product group description 

A patio heater is an appliance for generating radiant heat for outdoor use. By patio heaters, we 

understand the heating appliances which are operating in open spaces such as terraces, balconies, 

the spaces outside bars and restaurants. Therefore, this study excludes the heating appliances that 

are used in closed spaces such as homes or offices (e.g. central heating, electric radiators, domestic 

heating boilers, etc.).  

Gas-fired patio heaters can be fuelled by both propane and natural gas. Gas-fired heaters can be of 

the long tube type, the short serpentine tube type, the high intensity ceramic combustion type, or the 

mushroom reflector type which can be either portable or stationary.  

Patio heaters burning the gas traditionally have a burner on top of a post which directs the flames 

against a perforated metal screen. Heat is radiated from the surface of the screen in a circular pattern 

around the appliance. A reflector atop the burner reflects heat that would be otherwise lost upwards. 

This is because the reflecting hood is usually silvered which makes it a poor absorber/emitter of heat 

but excellent at reflecting infra-red radiation back. This reduces the amount of heat lost by conduction 

as silvered surfaces will not absorb infra-red light. 

Electrically-powered patio heaters are radiative heaters that emit infrared energy onto nearby 

surfaces, which in turn heat up the surrounding air. The electric heaters have reflector panels 

containing either quartz tubes or quartz lamps. Depending on the location, it can be more 

environmentally friendly or more carbon intensive. 

The patio heaters are all based on the principle of heating by convection, where the area surrounding 

the patio heater, including individuals who absorb the infrared radiation, is heated gradually as the air 

acts as the medium for this convection process. Therefore, depending on the surrounding air velocity 

the heating achievable might vary.  

Patio heaters have become popular in cafés, bars and restaurants having a terrace since they extend 

the day and the season for their customers to sit outdoors. This increase in the popularity of the patio 

heater has led to concerns about their environmental effects.  

22.2.Market and stock data 

There is not much market data available on patio heaters, especially on sales and trade of patio 

heaters. We would therefore proceed towards the estimation of EU stock level of patio heaters taking 

the example of UK as the base. According to Energy Savings Trust, in 2008, there were 10% of 

households (around 2.3 million) in UK who owned or planned to buy a patio heater.
371

  

According to our estimation, the EU-27 residential buildings stock in 2010 was approximately 209 

million, where the share of single family houses is 64%. We are assuming that in the residential 

sector, the patio heaters are used only in single family houses. Therefore, assuming the penetration 

                                                      

371
 Energy Saving Trust (2007), Green Barometer. http://envirostats.files.wordpress.com/2007/12/greenbarometerjul07.pdf 

http://envirostats.files.wordpress.com/2007/12/greenbarometerjul07.pdf
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rate of 10% (as reported in UK), we have a patio heaters stock of 13.4 million altogether in single-

family houses in EU-27. At first glance, such value (based on the UK penetration rate) seems to be 

overestimated. This result might be due to the fact that patio heaters are less likely to get installed in 

the Southern parts of Europe, while they are maybe not that popular in the far North. 

Another sector having a significant stock of patio heaters is restaurants, cafés and bars. According to 

Eurostat, there were almost 1.5 million companies in EU-27 that were involved in the food and 

beverage industry in 2010. To estimate the EU-27 stock level of patio heaters in these facilities, we 

assume that there are 25% of bars, restaurants and cafés in EU-27 that have a terrace, and among 

those only 10% use patio heaters, thereby giving us a penetration of 10% assuming that there are on 

average 4 patio heater units installed per facility, i.e. patio heaters stock consists of almost 150,000 in 

these facilities. 

To estimate the stock of electric and gas-burnt patio heaters individually, as no information is 

available, we will further assume that they share the EU-27 market equally; both for the residential 

sector as well as for the non-residential one. 

The annual sales of patio heaters in EU-27 was estimated based on the stock in 2010 by taking into 

account the lifetime of these products which is 5 years according to a life cycle assessment (LCA) 

performed for a gas patio heater
372

 (the same value is also used for electric patio heaters). The 

estimated EU-27 sales of patio heaters is of 2.7 million units is 2012.  

The stock evolution is then estimated based on the assumption of 1.5% sales growth of patio heaters 

in the EU-27 market from 2010 until 2030 (see Figure 51), and without any further information that 

over this period the stock is equally split between gas and electric heaters. 

 

Figure 51: Estimated EU stock of patio heaters  

(including electric radiant and gas-burnt convection heaters) 
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 Ghenai (2011), Eco Audits and Selection Strategies for Eco Design. Article presented at the 9

th
 Latin American and 

Caribbean Conference for Engineering and Technology. 
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22.3.Resource consumption 

22.3.1.Energy consumption 

At individual product level 

The electricity-operated patio heaters available in the market have a lower power rating as compared 

to gas-burnt patio heaters.
373

 Depending on the design of the patio heater, the heating area could 

vary, especially radiant gas-burnt panel heaters could heat an area ranging from 19 m² to 74 m².
374

 

There are wide varieties of patio heater models available with varying sizes and power ratings. In 

restaurants, they are likely to be installed in multiple units, again depending on the size of the 

restaurant or bar or any other facility. However, for residential outdoor use only one unit per dwelling 

has been assumed. 

In order to calculate the energy consumption of electric and gas patio heaters, first we perform a split 

per application (residential vs. commercial). Use patterns are quite different, and we are using data 

provided in an Australian study carried out by the Equipment Energy Efficiency Committee
374

, i.e. 100 

hours of use per year in cafés/restaurants, and 25 hours by households.
 
It is in line with other sources 

of information; the Energy Saving Trust providing a value of 21 hours/year for domestic use
371

, and the 

LCA of gas patio heater assuming 90 hours/year for commercial use
372

. 

Average power consumptions are then retrieved from the Australian study for gas patio heaters, and 

from Internet surveys on manufacturers’ websites. Annual (final) energy consumption is thus 

calculated assuming that when switched on, the heater is providing 100% of its power capacity.  

Finally, in order to present only one value per technology (electric and gas), a weighted average 

between domestic and commercial applications is done based on stock data presented in the previous 

section (as a reminder, we assumed a 50/50 split between electric and gas heaters). All this data is 

presented in Table 174. 

In addition, Table 174 includes gross energy requirement (GER) of the product (including all life cycle 

stages) as an output of the EcoReport tool, using the bill of materials (BoM) of gas-burnt patio heaters 

presented in Table 176. However, no BoM for electric patio heater has been identified. 

Table 174: Energy consumption at individual product level 

(kWh for final energy and MJ for primary energy) 

Product 
category 

Application 
Power 

consumption 

Yearly 
hours of 

use 

Annual 
energy 

consumption 

Average 
annual energy 
consumption 

Average 
GER 

(over life 
cycle) 

Electric 
heaters 

Residential 2 kW 25 50 kWh/year 54 kWh /  
485 MJ 

n.a 
Commercial 4 kW 100 400 kWh/year 

Gas-
burnt 
heaters 

Residential 35 MJ 25 875 MJ/year 
915 MJ 6,994 MJ 

Commercial 45 MJ 100 4,500 MJ/year 

                                                      

373
 The product specifications (through their websites) of some patio heater manufacturers and suppliers were consulted to 

collect this information.  

374
 Equipment Energy Efficiency Committee (2010), Outdoor radiant gas heaters – Product profile. 
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At aggregate level 

The aggregate EU-27 energy consumption of patio heaters is presented in Table 175, based on stock 

data and energy consumption values for an individual product. 

Table 175: Aggregate EU energy consumption – Patio heaters 

(TWh for final energy and PJ for primary energy) 

Product 
category 

Energy indicator 2012 2020 2030 

Electric 
heaters 

EU-27 GER n.a n.a n.a 

EU-27 Energy 
consumption in use phase 

0.37 TWh / 3.3 PJ 0.38 TWh / 3.4 PJ 0.39 TWh / 3.5 PJ  

Gas-burnt 
heaters 

EU-27 GER 47.6 PJ 48.8 PJ 50.6 PJ 

EU-27 Energy 
consumption in use phase 

6.2 PJ 6.4 PJ 6.6 PJ 

22.3.2.Other resource consumption 

Manufacturers of patio heaters use different types of materials, although mostly limited to metallic, 

which are summarized in Table 176 for gas-burnt patio heaters, based on information included in an 

LCA
372

. 

Table 176: Bill of materials for gas-burnt patio heaters 

Material Weight [kg] Share 

Stainless steel 23 96.2% 

Brass 0.6 2.2% 

Polypropylene 0.4 1.6% 

Total 24 100% 

22.4.Improvement potential 

22.4.1.Improvement potential – Energy consumption 

An investigation into the potential opportunities to reduce energy consumption of gas patio heaters 

was carried out in Australia and it identified the following main areas: 

 User behaviour and operating hours; 

 Consumer demand and market trends; 

 Product efficiency improvements; and 

 Applications, heat patterns and target area. 

The two last improvement areas are directly related to product design. The efficiency of conversion of 

fuel to radiant heat is may vary significantly between brands or types of gas-burnt heaters depending 

on the quality of the infrared reflector. There is potential scope for developing a test that rates a heater 

on its ability to concentrate/focus its heat pattern over the occupied area (for example patio heater 

over one table only or radiant panel over a target area). The technical nature of these products 

suggests there is scope for some to be more effective than others. The investigation demonstrated 
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that a directional radiant panel heater with a side spread heat pattern could heat a target area for a 

fraction of the running costs and emissions of a conventional patio heater. The energy savings was 

estimated to be about 71% compared to a conventional gas patio heater. This would lead to (annual) 

energy savings of 4.5 PJ in 2020 and 4.7 PJ in 2030 (assuming that in 2020 and 2030 the stock is 

made of conventional gas heater in a business-as-usual scenario). 

As for electric patio heaters, we only find one information from a manufacturer claiming that its new 

model using short-wave infrared technology with parabolic reflectors, is 40% more energy efficient 

than traditional models
375

. Without any further information and data, we will use this estimate. 

22.4.2.Improvement potential – Other resource consumption 

Improvement options to enhance energy efficiency of gas and electric patio heaters do not seem to 

have significant impact on material consumption or other environmental aspects. 

22.4.3.Cost calculation 

Gas patio heaters purchase price is usually between 150 € and 500 € depending on the design, 

materials used, and heated area. Electric patio heaters are rather in the range 100 € – 300 € 

according to the same characteristics as for gas appliances. 

It was not possible to assess price difference between traditional models and energy efficient ones. 

22.5.Summary 

Table 177 presents a summary of the product group “Patio heaters”.  

“Patio heaters” is a product group with very little data available. There is no EU level sales/stock data 

on this product group, nor useful information on the shares of electric and gas appliances. Moreover, 

very little information is available regarding electric patio heaters (stock, energy consumption, 

improvement potential), and we can wonder if the assumption than such category represents half of 

the market of patio heaters is valid. 

Table 177: Summary – Patio heaters (TWh for final energy and PJ for primary energy) 

 Year 
Electric patio 

heaters 
Gas-burnt patio 

heaters 
Total 

Market data 

Sales 
(1,000) 

2011 1,380 1,380 2,760 

Stock 
(1,000) 

2012 
2020 
2030 

6,800 
7,000 
7,200 

6,800 
7,000 
7,200 

13,600 
14,000 
14,400 

EU-27 Energy consumption 

Over the life 
cycle 

2012 
2020 
2030 

n.a 
47.6 PJ 
48.8 PJ 
50.6 PJ 

n.a 

In use 
phase  
(per year) 

2012 
2020 
2030 

0.37 TWh / 3.3 PJ 
0.38 TWh / 3.4 PJ 
0.39 TWh / 3.5 PJ 

6.2 PJ 
6.4 PJ 
6.6 PJ 

9.5 PJ 
9.8 PJ 
10.1 PJ 
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 http://www.irenergy.ca/electric-patio-heaters/  
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 Year 
Electric patio 

heaters 
Gas-burnt patio 

heaters 
Total 

EU-27 Energy savings 

In use 
phase  
(per year) 

2020 
2030 

0.15 TWh / 1.3 PJ 
0.16 TWh / 1.4 PJ 

4.5 PJ 
4.7 PJ 

5.9 PJ 
6.1 PJ 

Confidence in the energy savings estimates (from + to +++) 

  + +  
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23.Pre-fabricated houses of small 

size or for temporary use 

23.1.Product group description 

The Prodcom data (see 23.2) encompasses the broad group of pre-fabricated houses in one category 

by material. However for possible energy related Ecodesign measures only small pre-fabricated 

houses (e.g. garden houses) or pre-fabricated houses for temporary living seem suitable as large and 

pre-fabricated houses for permanent living are already covered by the Energy Performance of Building 

Directive (EPBD).
376

 

Notably, the EPBD allows Member States to refrain from setting energy performance criteria for: 

 Residential buildings which are used or intended to be used for either less than four months of 

the year or, alternatively, for a limited annual time of use and with an expected energy 

consumption of less than 25 % of what would be the result of all-year use; and 

 Stand-alone buildings with a total useful floor area of less than 50 m
2
. 

Based on a quick check with experts familiar with the EPBD, most if not all member states make use 

of this possibility. 

A large share of these buildings is presumably not equipped with heating, lighting, etc. and hence not 

of primary interest for possible Ecodesign measures. An initial internet research on garden houses, 

however, reveals that many customers install heating and lighting on their own later on. Lighting 

energy consumption is regulated in existing Ecodesign Lots and not very dependent on the building 

design itself. Heating energy consumption is, however, very dependent upon building design and 

insulation. 

Also, in certain countries small houses are marketed based on their characteristic that no planning 

permission is required. In Sweden a recent change in law (effective 2 July 2014) allows the permit free 

building of small houses below 25 m², the so called “Attefallshus”.
377

 A similar previous law allowed for 

planning permit free building of houses up to 15 m², the so-called “friggebod”.
378379

 Especially the 

attefallshus is marketed by some manufacturers as suitable for year-round living
380

 and hence prone 

to be heated during part or all of the year. 

Very small pre-fabricated houses/ sheds below about 4 m
2
 usable space (own assumption) are likely 

not used for spending extended time and hence also not prone to be heated. 
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 Directive 2010/31/EU. 
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 http://www.arvesund.com/?pid=1533989d585001&lang_id=en, last accessed 4 August 2014 
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 http://en.wikipedia.org/wiki/Friggebod 

379
 http://www.treehugger.com/modular-design/friggebod-fun-swedish-sheds-from-sommarnajen.html, last accessed 4 August 

2014 

380
 http://www.arvesund.com/?pid=1533989d585001&lang_id=en, last accessed 4 August 2014 

http://www.treehugger.com/modular-design/friggebod-fun-swedish-sheds-from-sommarnajen.html
http://www.arvesund.com/?pid=1533989d585001&lang_id=en
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In scope 

For the purpose of possible Ecodesign measures hence all fully or self-assembly pre-fabricated 

buildings that are sold in Europe, fulfil one of the two above criteria of the Energy Performance of 

Buildings Directive and are not below 4 m² usable space are within scope. These are marketed under 

a number of different names, depending on local customs, suggested use and local building codes, 

e.g. log cabins, summerhouses, playhouses, garden houses, garden rooms, garden offices, garden 

studios
381

, tiny homes, garden huts, dachas, sommarstugas, attefallshus, friggebod. They are usually 

mostly made of simple materials such as wood, aluminium, sheet metal, plastic or a combination of 

these. 

A distinction of two product categories seems reasonable: 

 Small pre-fabricated houses (4 to <50 m²) used throughout the year (“small intermittently used 

pre-fab houses”) 

 Pre-fabricated houses of any size used only part of the year and having an expected energy 

consumption of less than 25 % of what would be the result of all-year use (“temporarily used 

pre-fab houses”) 

Out of scope 

Small houses are often self-or individually-build structures. Such individually designed and built 

houses/ huts are not suitable for Ecodesign measures on the level of the full building structure and 

hence out of scope. They may of course still be heated and hence have an impact on EU energy 

consumption. Also, buildings that may fulfil one of the above criteria of the EPBD but are below 4 m² 

usable space (own assumption) are out of scope. 

Retailers include DIY/ home improvement stores, garden centres and individual manufacturers. 

 

Figure 52: Wooden garden house
382

 

 

                                                      

381
 http://www.roomworks.co.uk/a-few-examples/garden-rooms, last accessed 4 August 2014 

382
 de.wikipedia.org, licensed under Creative Commons Attribution-Share Alike 3.0 Unported by Alfred Lehr, unmodified 

http://www.roomworks.co.uk/a-few-examples/garden-rooms
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Figure 53: Swedish "Friggebod", a building type for which no planning permission is 

required
383384

 

23.2.Market and stock data 

In Prodcom only production value of pre-fabricated buildings (of all sizes) is given (see Figure 54), unit 

based data and consumption data (import/ export data) was not available. 

 

Figure 54: Production value of pre-fabricated buildings in EU-27 (in billion Euros)385 

The Prodcom data is presumably dominated by large (and higher value) pre-fabricated buildings. It is 

therefore not useful for estimating sales and stock data for small or temporarily used pre-fabricated 

houses. 

                                                      

383
 sv.wikipedia.org, licensed under Creative Commons Attribution-Share Alike 3.0 Unported by Holger Ellgaard, unmodified 

384
 http://en.wikipedia.org/wiki/Friggebod 

385
 PRODCOM ANNUAL SOLD (NACE Rev. 2.) 

http://sv.wikipedia.org/wiki/Fil:Friggebod_2007.JPG
http://commons.wikimedia.org/wiki/User:Holger.Ellgaard
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And, although the product in itself is fairly simple and common, it was not possible to obtain other data 

indicating the size of the market for small or temporarily used pre-fabricated houses in Europe. Hence, 

an estimate based on own assumptions is given. An approximation is made through number of 

gardens and similar property in Europe on which small and temporarily used pre-fabricated houses 

may be installed. 

The following model assumptions are used: 

 Assumed number of (domestic or allotment) gardens and similar properties in Europe: 105 

million; no growth assumed (Germany has 17-22 million gardens
386

, or at 39.6 million 

households in 2010, about one for every two households. At 210.1 million households in 2010 in 

EU-28, assuming a similar share to that of Germany, 105 million gardens for EU-28 would 

result), 

 Assumed initial share of gardens with small or temporarily used houses: 25 %; 

 Assumed average life time: 10 years; 

 Assumed initial share of pre-fabricated houses in installed base: 20 % of stock; 

 Assumed share of pre-fabricated vs. custom designed small or temporarily used houses in 

2014: 50 % of annual sales, assumed to grow by 1 % per year; and 

 For year-round used small pre-fab houses: Assumed share of pre-fabricated small 

houses used intermittently year round and equipped with heating: 1 %, linearly 

growing to 2 % until 2030. 

 For temporarily used pre-fab houses: Assumed share of pre-fabricated temporarily 

used houses that are at some point equipped with heating: 5 %. 

Based on these assumptions the following figures can be presented. Due to increasing share of pre-

fab garden houses their share in installed stock rises over time, as shown in the table, from initially 

20 % in 2014 to 54% in 2030. 

Table 178: Estimation of stock of heated pre-fab garden houses 

 2014 2015 2020 2025 2030 

Gardens (in millions) 105 105 105 105 105 

Share of gardens with pre-fab houses 25% 25% 25% 25% 25% 

Installed pre-fab houses (in millions) 26.25 26.25 26.25 26.25 26.25 

Average life time (in years) 10 10 10 10 10 

Number of pre-fab houses sold/re-build 
(millions per year) 

2.625 2.625 2.625 2.625 2.625 

Share of pre-fab sold vs custom built 
houses (each year) 

50% 51% 56% 61% 66% 

Sold pre-fab houses (in millions) 1.31 1.34 1.47 1.60 1.73 

Share of pre-fab houses 20% 26% 37% 46% 54% 

Total installed stock of pre-fab houses (in 
millions) 

6.04 6.77 9.83 12.17 14.09 

                                                      

386
 Germany has 17-22 million gardens alone , averaging 400 m²: BMELV, Zukunft Garten – Bedeutung für Politik, Wirtschaft 

und Gesellschaft, Conference report, 2011 and 

http://www.bmub.bund.de/fileadmin/Daten_BMU/Download_PDF/Bildungsservice/zahl_woche_2012_bf.pdf.  

http://www.bmub.bund.de/fileadmin/Daten_BMU/Download_PDF/Bildungsservice/zahl_woche_2012_bf.pdf


 

253 Preparatory study to establish the Ecodesign Working Plan 2015-2017 – Task 3 Draft Final Report 

 2014 2015 2020 2025 2030 

Temporarily used pre-fab houses      

Share of temp used pre-fab houses heated 5% 5% 5% 5% 5% 

Sold pre-fab houses, eventually heated (in 
thousands) 

65.6 66.9 73.5 80.1 86.6 

Stock of heated pre-fab houses (in 
thousands) 

302 339 491 608 704 

Small intermittently used pre-fab 
houses 

     

Share of small pre-fab houses used year-
round 

1.0% 1.1% 1.2% 1.5% 2.0% 

Sold small pre-fab houses, intermittently 
heated (in thousands) 

13.1 14.7 17.6 24.0 34.7 

Stock of small intermittently heated pre-fab 
houses (in thousands) 

60 74 118 183 282 

Relevant for energy consumption, this gives an overall stock of temporarily used heated pre-fab 

houses of 302 thousand in 2014 growing to over 700 thousand in 2030. And an overall stock of 

small intermittently used heated pre-fab houses of 60 thousand in 2014 growing to 282 

thousand in 2030. 

Relevant for resource consumption, sold small or temporarily used pre-fab houses amount to 1.3 

million in 2014, growing to 1.73 million in 2030. 

Table 179 provides an overall orientation of market net turnover of major DIY retailers in Europe. 

Table 179: Net turnover of largest European DIY retailers
387

 

DIY retailer Net turnover (in billion Euro) 

Kingfisher 12.4 

Groupe ADEO 12.2 

OBI 5.7 

Bauhaus 4.1 

23.3.Resource consumption 

23.3.1.Energy consumption 

As energy consumption of building structures is very dependent upon the specific design, material, 

heating systems, climate etc. and no data on average consumption of pre-fab houses in scope here 

was available the following assumptions were made to estimate overall energy consumption and lost 

savings, based on average heating degree days
388

 in Europe and U-values for non-insulated and 

insulated pre-fab houses. Average heating degree days are a measure for the number of days and the 

extent to which a building needs to be heated based on outside temperatures. 

                                                      

387
 http://www.edra-online.com/english/diy_sales/index.html, last accessed 13 June 2014. 

388
 For a basic explanation see http://en.wikipedia.org/wiki/Heating_degree_day  

http://www.edra-online.com/english/diy_sales/index.html
http://en.wikipedia.org/wiki/Heating_degree_day
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Table 180: Average heating degree days in EU-27 from 2007-2009
389

 

 2007 2008 2009 Assumed 2014-2030 

Heating degree days EU-27 2,943 3,008 3,076 3,000 

Temporarily used pre-fab houses 

As pre-fab houses are only used temporarily, presumably mostly during warmer months, it is assumed 

that only 5 % of average heating degree days in Europe are applicable to them. As they are usually 

very simple structures of wood, metal or plastic, a high U-value of 3 W/m²K is assumed for the non-

insulated version. For an insulated pre-fab house 1,5 W/m²K are assumed as reasonable. An average 

pre-fab house envelope (total surface area) of 60 m² is assumed which would represent ca a 4 m x 

4 m footprint. 

As heaters are not pre-installed, consumers may choose a number of heating systems. Popular seem 

to be easily installed convectors that run on electricity. An efficiency of 95 % is assumed for these. For 

calculating primary energy consumption from electricity consumption a conversion coefficient of 2.5 is 

used (see Table 181). 

Table 181: Assumptions for energy requirements of average temporarily used heated pre-fab 

house 

Average heating degree days EU-27 Degree-days 3,000 

Heating degree days applicable to temp used pre-fab 
house  

Degree-days 150 

U-value non-insulated pre-fab house W/m²K 3 

U-value insulated pre-fab house  W/m²K 1.50 

Average temp used pre-fab house envelope m² 60 

Convector/heater efficiency % 95% 

Based on these assumptions, primary energy consumption of non-insulated temporarily used and 

heated pre-fab house amounts to about 6 GJ/year and energy consumption of the improved house is 

at about 3 GJ/year and house. 

Table 182: Energy consumption temp. used pre-fab house, individual product level 

Electricity consumption for heating non-insulated house  kWh/year 648 

Electricity consumption for heating pre-fab house  kWh/year 324 

Heating energy requirement non-insulated pre-fab house  MJ/year 2,333 

Heating energy requirement insulated pre-fab house  MJ/year 1,166 

Primary energy consumption non-insulated pre-fab house MJ/year 6,139 

Primary energy consumption insulated pre-fab house  MJ/year 3,069 

Lost savings per heated pre-fab house if not improved MJ/year 3,069 

Due to the diversity in possible housing designs and materials no data on life cycle energy consump-

tion was available. Also only heating energy required was assessed as explained above. 

                                                      

389
 Data from Eurostat. 
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Total energy consumption for installed stock of temporarily heated pre-fab garden houses is shown in 

Table 183. 

Table 183: EU-27 annual (primary) energy consumption of non-insulated temporarily used pre-

fab houses 

(only heating) 

 2014 2015 2020 2025 2030 

Stock of temporarily heated pre-fab houses  
(in thousands) 

302 339 491 608 704 

Primary energy consumption stock temp used 
non-insulated pre-fab houses (PJ) 

1.9 2.1 3.0 3.7 4.3 

Primary energy consumption in 2014 amounts to about 1.9 PJ, rising to about 4.3 PJ in 2030. 

Small intermittently used pre-fab houses 

It is assumed that about 30 % of average heating degree days in Europe are applicable to small 

intermittently used pre-fab houses. Also their structures are more designed to insulate and withstand 

colder days than the temporarily used pre-fab houses discussed before. However, presumably they 

are still not insulated fully. Here, a high U-value of 1.3 W/m²K is assumed for the average sold partly 

insulated version. For an insulated pre-fab house 0.7 W/m²K are assumed as reasonable. An average 

pre-fab house envelope (total surface area) of 144 m² is assumed which would represent ca a 6 m x 

6 m footprint. 

For the heating system for simplicity again an electric convector is assumed with an efficiency of 95 %. 

For calculating primary energy consumption from electricity consumption a conversion coefficient of 

2.5 is used (see Table 181). 

Table 184: Assumptions for energy requirements of average small pre-fab house 

Average heating degree days EU-27 Degree-days 3,000 

Heating degree days applicable to small pre-fab house  Degree-days 1,000 

U-value averagily insulated pre-fab house W/m²K 1.3 

U-value improved pre-fab house  W/m²K 0.7 

Average small pre-fab house envelope m² 144 

Convector/heater efficiency % 95% 

Based on these assumptions, primary energy consumption of average small heated pre-fab house 

amounts to about 43 GJ/year and energy consumption of the improved house is at about 23 GJ/year 

and house. 

Table 185: Energy consumption small pre-fab house, individual product level 

Electricity consumption for heating average pre-fab house  kWh/year 4,493 

Electricity consumption for heating improved pre-fab house  kWh/year 2,419 

Heating energy requirement average pre-fab house  MJ/year 16,174 

Heating energy requirement improved pre-fab house  MJ/year 8,709 

Primary energy consumption average pre-fab house MJ/year 42,563 

Primary energy consumption improved pre-fab house  MJ/year 22,919 
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Lost savings per heated pre-fab house if not improved MJ/year 19,645 

Due to the diversity in possible housing designs and materials no data on life cycle energy consump-

tion was available. Also only heating energy required was assessed as explained above. 

Total energy consumption for installed stock of small heated pre-fab garden houses is shown in Table 

183. 

Table 186: EU-27 annual (primary) energy consumption of average small pre-fab houses 

(only heating) 

 2014 2015 2020 2025 2030 

Stock of small heated pre-fab houses  
(in thousands) 

60 74 118 183 282 

Primary energy consumption stock small pre-
fab houses (PJ) 

2.6 3.2 5.0 7.8 12.0  

Primary energy consumption in 2014 amounts to about 2.6 PJ, rising to about 12 PJ in 2030. 

23.3.2.Other resource consumption 

Resource impacts of garden houses are mostly related to the use of basic bulk/ building materials. 

A phone interview with a manager at a local DIY-store in Germany revealed that pre-fabricated garden 

houses that may be used for spending recreational time in/ temporary living are generally made from 

wood. Sheet metal, aluminium, plastic is mostly used for smaller sheds. This is confirmed by a quick 

internet search of available garden houses on the website of the third largest European DIY-store 

(www.obi.de) (see Table 179). Of all available garden houses above 4 m² (231), 182 are made from 

wood, 18 from plastic and 31 from metal. 

Hence, for heated pre-fab houses the most relevant bulk material seems to be wood. Total yearly 

quantities have not been assessed. 

Treatment of wood may be a relevant impact besides quantities consumed. A quick check on offered 

garden house variants reveals that they are sold with treated wood (for improved lifetime) or untreated 

wood. 

Small pre-fabricated houses marketed for year-round living will contain more complex materials, 

though these are presumably still mostly bulk materials, and in particular wood. 

23.4.Improvement potential 

23.4.1.Improvement potential – Energy consumption 

The following improvement options are conceivable: 

 Improved insulation and ventilation; and 

 Designed to allow for easy fitting of insulation and ventilation later on. 

Possible intervention based on these improvement options are assessed in Table 187. 

http://www.obi.de/
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Table 187: Possible interventions to improve energy consumption of small and temporarily 

used pre-fab houses 

Intervention Assessment 

Require improved 
insulation and 
ventilation 

Due to the various designs available on the market and especially the various 
purposes garden houses are used for, requiring universal insulation seems 
unviable and would result in high costs and additional resource use. 

Inform about 
energy 
performance of 
garden house 

Informing potential customers about the energy performance of the building. 
Customers that consider heating their garden house could more easily evaluate 
possible options and compare costs (higher insulation and house price vs. 
higher energy expenses and lower house prices) 

Inform about 
design for 
insulation/ 
ventilation 

Already now garden house designs are on the market which allow for later 
instalment of insulation/ ventilation. Informing customers about this option may 
allow for easier insulation at a later time and make consumers aware of this 
possibility when they may not yet think about it. 

Inform when a 
pre-manufactured 
house is not 
suitable for 
heating 

Certain sold houses will not be suited for heating because of inferior ventilation 
or other reasons. Clearly informing consumers about this limitation may further 
help consumers buy the best pre-fab house for their needs. 

Based on the above calculations for the stock pre-fab houses an estimate of possible energy savings 

for the future stock of temporarily used and small pre-fab houses in Europe has been done (see Table 

188). 

Assuming that through appropriate communication measures 20% of sold temporarily heated pre-fab 

houses after 2015 are insulated/ improved, potential annual primary energy savings of 0.2 PJ per year 

are possible in 2020 and 0.5 in 2030. 

A 20 % share of improved small heated pre-fab houses after 2015 would result in potential annual 

primary energy savings of 0.3 PJ per year in 2020 and 1.0 PJ in 2030. 

In total at 20 % share of improved pre-fab houses energy savings of 0.5 PJ in 2020 and 1.5 PJ in 2030 

seem possible. 

Table 188: Estimate of potential future energy savings achievable for small and temporarily 

used pre-fab houses 

 2014 2015 2020 2025 2030 

Temporarily heated pre-fab houses      

Stock of temporarily heated pre-fab houses  
(in thousands) 

302 339 491 608 704 

Primary energy consumption stock non-insulated 
pre-fab houses (PJ) 

1.9 2.1 3.0 3.7 4.3 

Savings 100% of sold temp used pre-fab houses 
insulated (PJ per year)  

 1.0 2.1 2.3 

Savings 50% of sold temp used pre-fab houses 
insulated (PJ per year)  

 0.5 1.0 1.1 

Savings 20% of sold temp used pre-fab houses 
insulated (PJ per year)  

 0.2 0.4 0.5 

Small pre-fab houses      
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 2014 2015 2020 2025 2030 

Stock of small heated pre-fab garden houses (in 
thousands) 

60 72 135 205 282 

Primary energy consumption stock small pre-fab 
houses (PJ) 

2.6 3.1 5.8 8.7 12.0 

Savings 100% of sold small houses insulated 
(PJ per year) 

  1.6 3.9 5.2 

Savings 50% of sold small houses insulated (PJ 
per year) 

  0.8 1.9 2.6 

Savings 20% of sold small houses insulated (PJ 
per year) 

  0.3 0.8 1.0 

Total savings if 20% of temporary and small 
pre-fab houses are improved 

  0.5 1.2 1.5 

23.4.2.Improvement potential – Other resource consumption 

Improvement options for resource consumption have not been assessed. 

23.4.3.Cost calculation 

A cost calculation has not been done. Interventions could/should focus on insulation options that are 

cost-neutral or financially beneficial to consumer. 

23.5.Summary 

The findings in this analysis stem from a very simple model. Should this product group become object 

of a preparatory study, the model should be refined further and especially take into account regional 

differences with regard to climatic conditions or also cultural factors such as typical uses of small/ 

temporarily used pre-fabricated houses. If basic assumptions of the model can be confirmed it may 

make sense to further differentiate pre-fab housing sizes and possibly installed heating systems. 

Based on this preliminary assessment specific Ecodesign requirements do not seem feasible. 

However, information requirements or energy labelling could potentially provide benefits in terms of 

energy savings and decreased costs for consumers, who intend to heat (or cool) their pre-fabricated 

houses. 

Table 189 presents a summary of the product group temporary and small pre-fabricated houses. 

Table 189: Summary – Pre-fabricated houses 

 Year 
Pre-fab houses 
temporary use 

Pre-fab houses  Total 

Market data   

Sales pre fab 
houses (1,000) 

2014 

2020 

2030 

 

1,310 

1,470 

1,730 

Sales pre-fab 
houses eventually 
heated (1,000) 

2014 

2020 

2030 

65.6 

73.5 

86.6 

13.1 

20.2 

34.7 

78.7 

93.7 

121.3 

Stock heated 2014 302 60 362 
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 Year 
Pre-fab houses 
temporary use 

Pre-fab houses  Total 

(1,000) 2020 
2030 

491 
704 

135 
282 

626 
986 

EU-27 Energy consumption   

Over the life cycle n.a. n.a. n.a. n.a. 

In use phase (per 
year) 

2014 
2020 
2030 

1.9 PJ 
3.0 PJ 
4.3 PJ 

2.6 PJ 
5.8 PJ 
12.0 PJ 

4.5 PJ 
8.8 PJ 

16.3 PJ 

EU-27 Energy savings   

Savings 100% of 
sold to be heated 
pre-fab houses 
improved (per 
year) 

2020 
2030 

2.1 PJ 
2.3 PJ 

3.9 PJ 
5.2 PJ 

6.0 PJ 
7.5 PJ 

Savings 50% of 
sold to be heated 
pre-fab houses 
improved (per 
year) 

2020 
2030 

0.5 PJ 
1.1 PJ 

0.8 PJ 
2.6 PJ 

1.3 PJ 
3.7 PJ 

Savings 20% of 
sold to be heated 
pre-fab houses 
improved (per 
year) 

2020 
2030 

0.2 PJ 
0.5 PJ 

0.3 PJ 
1.0 PJ 

0.5 PJ 

1.5 PJ 

Confidence in energy savings estimates (from + to 
+++) 

  

  + + + 

Possible Ecodesign measures   

Information 
requirements on 
energy 
performance/ 
retrofit options 

 + + + 
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24.PV inverters 

24.1.Product group description 

Power converters are devices that convert electricity from one form to another and constitute basic 

building blocks of almost all electricity consuming or using technologies, from small devices to large 

electricity grid components. A number of different types of converters exist. The main purpose of 

inverters and converters is to supply electricity with particular attributes based on a given electricity 

source with different attributes. Unsurprisingly, in the previous tasks (and Working Plans) inverters (as 

a specific type of power converter) and converters have been identified as priority products for further 

investigation and some types have been indirectly addressed as part of specific product groups. 

Converter is on the one hand the general term for all power conversion devices (inverters, rectifiers, 

transformers, frequency converters, DC-to-DC converters), but in itself also refers to specific devices. 

Devices (or circuits) that convert AC to DC are often called converters. In Prodcom such devices are 

called rectifiers. Prodcom code 27.11.50.70 “static converters” includes specific converter types. 

Specifically, inverters are devices (or circuits) that convert direct current (DC) into 1- or 3-phase 

alternating current (AC). 

Based on Prodcom data, the following subgroups were identified as potentially being of particular 

significance: 

 Inverters having a power handling capacity ≤ 7,5 kVA (Prodcom 27.11.50.53); 

 Inverters having a power handling capacity > 7,5 kVA (Prodcom 27.11.50.55); and 

 Static converters (excluding polycrystalline semiconductors, converters specially designed for 

welding, without welding equipment, accumulator chargers, rectifiers, inverters) (Prodcom 

27.11.50.70). 

Table 190: Basic converter types and their applications 

Conversion Common names for devices Specific applications 

DC to AC Inverter  PV inverters 

 Electric-vehicles (EVs)/ Hybrid electric 
vehicles (HEVs): vehicle-to-grid (V2G) 

 Wind turbines 

 Rail traction 

 Uninterrupted Power Supply (UPS) 

 Motor drives 

AC to DC Rectifier  Battery chargers 

 Power supplies 

DC to DC DC/ DC converter  
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Conversion Common names for devices Specific applications 

AC to AC Transformers (voltage change) 

Frequency converters 

AC / AC converter (frequency and 
voltage) 

 

A specific conversion may be achieved by combining certain of these conversion technologies. E.g. an 

AC-to-AC frequency converter usually consists of a rectifier (AC to DC) and an inverter (back to AC of 

different frequency). It is hence often difficult to single out one specific conversion technology. 

In Prodcom static and rotary converters are distinguished. Rotary converters constitute an old 

technology and have been excluded based on low sales volumes. The Prodcom group “static 

converters” (27.11.50.70) includes specifically power supplies and welding-converters and excludes 

battery chargers. 

Some inverters and static converters are already indirectly addressed in existing Lots/ regulations: 

Lot 11: Electric motors: Commission Regulation (EC) No 640/2009 

Article 2 No 2 ‘Variable Speed Drive’ means an electronic power converter that continuously 

adapts the electrical power supplied to the electric motor in order to control the mechanical power 

output of the motor according to the torque-speed characteristic of the load (being driven by the 

motor), by adjusting the three-phase 50 Hz power supply to a variable frequency and voltage supplied 

to the motor. 

Variable speed drives are required from 1 January 2015 for some motors meeting IE2 efficiency levels 

and after 1 January 2017 for all motors covered by the regulation. However, further requirements for 

variable speed drives are not defined. 

Lot 30: Motors and drives (outside scope of Regulation 640/2009) – ongoing 
regulatory process 

A subgroup is “drives, such as soft starters, torque or variable speed drives (VSD) from 200 W to 

1,000 kW”. This may include future measures and requirements related to converters/inverters 

supplying electrical current to motors in the form of soft starters and variable speed drives. The 

inverter is one component of a variable-frequency drive. Two major types: Those that can harvest the 

energy produced from braking (through an additional inverter) (regenerative drives) and those that 

cannot. 

Lot 7: External power supplies and battery chargers: Commission Regulation 
(EC) No 278/2009 (currently under review) 

The regulation currently covers external power supplies of fixed voltage. These likely make up a large 

portion of the static converter Prodcom category. Other variants considered in review. Also battery 

chargers were in scope. Includes variants of ac-dc and ac-ac converters. 

ENTR Lot 2: Transformers: Commission Regulation (EU) No 548/2014 

Transformers provide ac/ac voltage conversion. Regulation covers induction based transformers with 

power ratings above 1 kVA. Inverters and static converters are not concerned by the Regulation, 

however transformers are often used in conjunction with such converters (e.g. for rail traction) 
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ENTR Lot 5: Machine tools: Working document for voluntary agreement 

Proposed measures include choosing high efficiency converters and inverters depending on the 

specific application. 

Lot 27: Uninterruptible Power Supply (UPS) (Preparatory Study completed) 

Power conversion is a central technology of UPS and has been addressed in the preparatory study. 

The performance of a converter/ inverter is highly dependent upon the specific system in which it is 

used. In general, more complex inverters provide more reliable/pure (sine wave) AC output and can 

significantly increase efficiency and reliability of the overall system. However, many applications do 

not require such a pure sine wave or specific power attributes and work well with simpler inverter 

designs. 

A central question is hence, if there are particular product groups that critically depend on inverters 

and converters, are sufficiently relevant and discreet and could be specifically addressed in the next 

Ecodesign Working Plan? 

There may also be a case for identifying common efficiency relevant power converter characteristics 

that may be applied as a horizontal measure to major applications of converter applications. However, 

given the diverse range of applications and the often specific requirements involved, this could prove 

difficult. Transformerless inverters for example are more energy efficient than inverters using 

transformers. However, transformers may be required for certain dedicated applications (e.g. galvanic 

isolation). Horizontal Ecodesign regulation could be considered. 

A focus is hence placed on identifying major yet unregulated inverter/ converter applications. 

Major converter and inverter applications 

Inverters are used for a range of different applications. A quick search of major manufacturers and 

market reports provides the following major applications: 

 PV inverters: inverters are required to convert DC power from solar arrays to grid-compatible 

AC power 

 Electric-vehicles (EVs)/ Hybrid electric vehicles (HEVs): vehicle-to-grid (V2G): Providing 

electricity to electric vehicle batteries from AC power; and vice versa 

 Wind turbines: inverters are required to convert power from certain wind power plants to grid-

compatible AC power 

 Rail traction: Power conversion to and from rail electricity grid to railcars 

 Uninterrupted Power Supply (UPS), see above 

 Motor drives, see above;  

Other typical applications of inverters/ converters include: 

 Portable power inverters for converting DC power from a battery or similar source to AC 

power for small appliances (e.g. to supply AC from a 12V DC source in an automobile). Does 

not seem to be a major market. 
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 HVDC converter station: Converter station at the end of a high voltage direct current electricity 

line. Converting DC to AC and vice versa
390

. Very special application. May become more 

important with increasing use of HVDC transmission. 

 Stationary fuel cells
391

: Likely not a major market yet. 

Of the yet uncovered applications, electrification of vehicles, distributed renewable energy and rail 

traction seem to be particularly dynamic. As these cannot be covered each, and rail traction and 

electrification of vehicles are possibly excluded as forming an integral part of means of transport, PV 

inverters are selected for further investigation here. 

No major other unregulated converter applications have been identified. However, given the diversity 

of applications they may still exist. 

PV inverters 

PV inverters convert the direct current (DC) electricity from photovoltaic installations to alternating 

current (AC) electricity of the main grid. They are needed for all grid-connected installations and are 

common in off-grid systems to supply the local electricity system with defined alternating current. 

Three major types of inverters are distinguished: string inverters, micro-inverters and central inverters. 

String inverters are placed behind a number of serially connected PV modules to convert their total 

output of DC electricity into AC. Multi-string inverters can connect to several series of PV inverters. 

Micro inverters are placed behind each PV module so that a PV installation consisting of several 

modules would have the same number of micro-inverters installed. Usually used for smaller PV 

installations between 100 Wp and 1.4 kWp. 

Central inverters are used for large-scale PV arrays, usually above 100 kWp
392

. Achieve higher 

conversion efficiencies than other inverters. 

Besides converting DC to AC inverters may fulfill a number of additional functions:
393

 

 Maximum power point tracking: Adjusting the load on connected PV modules to achieve 

maximum power under different conditions;  

 Providing reactive power to the grid; and 

 Anti-islanding protection. 

Up to a certain size inverters are ready made products sold by a number of manufacturers. 

24.2.Market and stock data 

Inverters in general 

Global inverter market was estimated at 45 billion dollars in 2012, expected to grow to 71 billion 

dollars in 2020. Current growth is attributed mostly to electrification of vehicles (EV/HEV), renewable 

                                                      

390
 http://en.wikipedia.org/wiki/Static_inverter, accessed 10 June 2014. 

391
 Mentioned in one source as an important growth market: http://www.dailyenmoveme.com/en/market/trend-concentration-

inverter-market-abb-acquires-power-one, last accessed 12 June 2014. 

392
 Oeko-Institut (2012), PROSA Photovoltaik Wechselrichter (preparatory study for Blue Angel criteria for PV inverters). 

393
 Solar inverter http://en.wikipedia.org/w/index.php?title=Solar_inverter&oldid=612353426, last accessed 11 June 2014. 

http://en.wikipedia.org/wiki/Static_inverter
http://www.dailyenmoveme.com/en/market/trend-concentration-inverter-market-abb-acquires-power-one
http://www.dailyenmoveme.com/en/market/trend-concentration-inverter-market-abb-acquires-power-one
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energies and rail traction. 28 million units were sold in 2012, expected to reach 80 million units in 

2020.
394

 

There is a general trend towards modularisation for systems above > 15kW.
395

 

Inverter market sees a lot of changes, largely driven by dynamic growth in certain markets, such as 

renewable energy and by their interoperability demands with electricity grid systems as a whole, which 

in itself face dynamic changes. 

PV inverters 

The PV inverter market is directly tied to the PV market. The capacity (nominal power) of PV 

installations determines capacity of PV inverters installed. 

To estimate total stock of PV inverters it is assumed that capacity of PV installations is matched by 

equivalent capacity in inverters, e.g. 5 GWp of installed PV would equal 5 GWp inverter capacities. In 

reality and in particular installations, inverters will often be less or more powerful than the 

corresponding PV installation. Matching these capacities seems a reasonable approximation. 

Data on capacity of PV installations in EU-27 is taken from EurObserv’er, an organisation which 

monitors capacity, production and trends of renewable energies in Europe; past data until 2013 from 

their online database
396

 and forecast data from their “Photovoltaic barometer”
397

, missing data on 

future projections linearly interpolated. 

To estimate annual inverter capacity sold, an average lifetime of 15 years is used with the additional 

assumption that 100 % of inverters will be replaced after exactly 15 years. 15 years is recommended 

by the International Energy Agency as lifetime for life cycle assessments of small size inverters.
398

 For 

industrial size PV installations lifetime is given as 30 years with 10% partial replacement every 10 

years. Taking into account that older inverter technologies, with potentially shorter lifetimes, are part of 

the installed base and there may be premature losses due to other reasons (enlargement of solar 

arrays, replacement of modules, etc) an overall average lifetime of 15 years is assumed. As data on 

PV installations was available from 2006 and inverters from that year would reach end-of-life in 2021, 

for the sake of a simple model, it is further assumed that all capacity of inverters is added in 2006 and 

hence first inverters reach end-of-life in 2021. 

No information of share of different inverter technologies was available. Based on these parameters 

total capacity of installed inverters is expected to grow from 29.8 GW in 2010 to 480 GW in 2030. 

Annual capacity sold is expected to grow from 14 GW in 2010 to 44 GW in 2030 (see Table 191). 

 

                                                      

394
 Inverter market trends for 2013-2020 and major technology changes, 

http://www.researchandmarkets.com/research/5lpngm/inverter_market, last accessed 11 June 2014. 

395
 Avron, Alexandre and Ding, Wenbin, Power electronic supply chain grabs for IGBT stack chance, PowerDev, No 10, July 

2013 - http://www.yole.fr/iso_upload/Mag/PowerDev_July2013_AC.pdf, retrieved 12 June 2014. 
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  Alsema et al. (2009), Methodology Guidelines on Life Cycle Assessment of Photovoltaic Electricity, Subtask 20 "LCA", IEA 

PVPS Task 12. 
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Table 191: Total annual sold capacity of PV inverters in EU-27 

 2010 2012 2014 2015 2020 2025 2030 

PV capacity installed (in GWp) 29.8 68.9 89.4 100 150 315 480 

Total capacity (stock) inverters (in GW) 29.8 68.9 89.4 100 150 315 480 

Assumed average inverter lifetime 15 15 15 15 15 15 15 

Inverters reaching end-of-life      14 11 

Sold capacity inverters (in GW) 14 17 11 11 10 47 44 

No import and export data was available. Many of the leading manufacturers are in Europe and have a 

significant presence in other markets. 

Market trends: 

 Increasing modularisation, also for large utility scale inverters; 

 Integrated energy storage devices (to increase self-consumption and to counterbalance 

fluctuations in electricity provision; and 

 Providing grid services, especially reactive power . 

The largest PV inverter manufacturers globally are: 

1. SMA; 

2. Power-One (now owned by ABB); 

3. Schneider Electric; 

4. SUNGROW; 

5. Advanced Energy (RefuSol); 

6. ABB; 

7. TMEIC; 

8. KACO New Energy; 

9. Chint Power; and 

10. Fronius. 

24.3.Resource consumption 

24.3.1.Energy consumption 

All electricity produced by PV (except for a share of off-grid PV installations) is subject to conversion to 

AC in inverters and hence subject to their conversion efficiencies. 

Energy consumption of PV inverters is hence equivalent to energy losses in inverters. To approximate 

energy losses in PV inverters an average inverter efficiency is applied to the amount of PV electricity 

produced in EU-27 each year. Data on the amount of electricity produced by PV in the past was 

retrieved from EurObserv’er, together with the data presented above. Forecast of electricity produced 

was done based on past capacity factors (actual vs potential output) and their “rolling” projection into 

the future (capacity factor equivalent to that achieved on average in the past five years), resulting in a 

slowly increasing capacity factor. It was not apparent if reported data by EurObserv’er is based on DC 



 

266 Preparatory study to establish the Ecodesign Working Plan 2015-2017 – Task 3 Draft Final Report 

output of PV installations or the AC power delivered to the grid, i.e. before or after conversion losses 

of inverters take effect. It is assumed that installed capacity is based on DC and electricity produced 

on amount actually fed into the grid (i.e. AC). 

Baseline inverter efficiency (real conversion efficiencies achieved) is assumed to be at 90%. This is a 

rough estimate as no data on actual (in practise) average inverter efficiencies was available. Reported 

efficiencies of inverters are at around 95%, with best inverters achieving higher conversion 

efficiencies. For an initial estimate of overall losses 95% conversion efficiency is assumed. Average 

efficiencies in reality may be somewhat lower, due to changes over lifetime, non-optimal power load 

etc. 

Applying a conversion coefficient of 2.5 to convert electricity into primary energy, lost primary energy 

equivalents each year are then calculated as: 
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Table 192: Lost primary energy equivalents of PV inverters (EU-27) 

 2010 2012 2014 2015 2020 2025 2030 

PV capacity installed (in GWp) 29.8 68.9 89.4 100 150 315 480 

PV electricity produced (in TWh) 22.5 67.5 80.3 90.4 140 294 448 

Capacity factor (actual/potential output) 9% 11% 10% 10% 11% 11% 11% 

Assumed average inverter efficiency 0.9 0.9 0.9 0.9 0.9 0.9 0.9 

Lost primary energy equivalents (in PJ) 11 32 38 43 66 139 212 

No data on life cycle energy consumption of inverters was readily available. Given inverter’s primary 

function of converting energy of larger other devices, energy lost in their “use phase” is likely much 

higher than energy consumed in their own production. However, no information to confirm this thesis 

was available. 

24.3.2.Other resource consumption 

PV inverters 

No bill of materials by weight was available for inverters. IHS Technology has published a bill of 

materials broken down by cost for a Power One PV inverter, rated at maximum AC output of 

4,200 W.
399

 It gives an indication of major components in a PV inverter. They describe it as “half 

“power management system” and “half computer”, weighing 17.2 kg (38 pounds), with costs and 

weight driven by “commodity metals”, especially copper and aluminium. Heat sinks and enclosures are 
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made from aluminium. 30 % of costs are attributed to passive components, in particular inductors, in 

itself also relying on copper as material. Other passive components, not mentioned in the report 

summary are capacitors, resistors, connectors, busbars and transformers). Other major components 

are the power conversion module itself, electro-mechanical parts and integrated circuits. 

As no detailed weight or percentage based bill of materials or full LCA was available overall energy 

consumption and environmental impacts have not been estimated. 

24.4.Improvement potential 

24.4.1.Improvement potential – Energy consumption 

A lot of parameters influence conversion efficiency of inverters: 

Type: Larger inverters tend to be more efficient, yet also less flexible with regard to changing 

power loads; and 

Quality: Inverters with the same characteristics may have significantly different conversion 

efficiencies. 

Transformerless inverters are generally more efficient than inverters using transformers; yet, 

transformers have certain qualities (galvanic separation) that make them preferable for certain types of 

solar cells (e.g. thin film) and installations 

Standby- and nighttime energy consumption may also be significant, though no quantified information 

was available. 

Actual efficiencies, especially for small scale installations vary significantly in the field. As inverters do 

not usually run at optimal power load, also their efficiencies at partial load have significance in 

practice. This shows in different efficiencies that are distinguished for inverters. The standardized 

“European efficiency” for inverters for example requires efficiency measurements at different defined 

loads. Some demand an even more detailed measurement and more granular load levels. 

Photovoltaic test organization/magazine “Photon” for example regularly assesses inverter efficiencies 

with a granularly designed power load test and provides comparative efficiency ratings of inverters. 

Best performing inverters achieve efficiencies above 99%, while least performing are around 92% with 

some being even lower.
400

 

It is difficult to assess to what extent inverter conversion efficiencies (and overall reliability) can be 

improved by Ecodesign measures. Given the significant differences of inverter efficiencies found in the 

market it seems reasonable to assume that improvements are possible to a certain extend. To 

quantify possible future savings through Ecodesign interventions, it is assumed here that average total 

conversion efficiency of inverters sold after 2015 is improved by 1 % through Ecodesign based on total 

converted power. 

Results are shown in Table 193. Due to the already long average lifetime of inverters and the 

expectedly significantly increasing capacity installed in the future, possible savings for a 1% efficiency 

improvement amount to 5 PJ in 2020, growing to 35 PJ per year in 2030. 
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Table 193: Possible use-phase primary energy savings for PV inverters 

 2010 2012 2014 2015 2020 2025 2030 

Total capacity (stock) 

inverters (in GW) 
29.8 68.9 89.4 100 150 315 480 

Assumed average 

inverter efficiency 
0.95 0.95 0.95 0.95 0.95 0.95 0.95 

Lost primary energy 

equivalents (in PJ) 
10.7 32 38 42.8 66.1 139.3 212.2 

Improvement (on sold 

inverters from 2016 

onwards) 
    

1% 1% 1% 

Stock inverters 1% 

improved (in GW)     
50 215 380 

Old stock 29.8 68.9 89.4 100 100 100 100 

Lost primary energy 

equivalents, improve-

ment scenario (in PJ) 
    

61.5 119.4 177.2 

Saved annular primary 

energy equivalents (in 

PJ) 
    

4.6 19.8 35 

24.4.2.Improvement potential – Other resource consumption 

As inverters contain metals and electronic components ensured recyclability of inverters can reduce 

overall resource consumption, especially given the larger number of inverters that will reach their end-

of-life in the future. The voluntary Blue Angel criteria require design for recyclability. 

The German Blue Angel criteria for PV inverters address the following resource/impact issues:
401

 

 Lifetime; 

 Hazardous substances; 

 Recyclability; and 

 To a lesser degree noise. 

An important issue for current converters is their compatibility with future grid requirements. Inverters 

are hence required to provide certain grid-services, that help to ensure overall grid stability and avoid 

negative consequences (e.g. for devices connected to the grid, that require a certain power quality). 

24.4.3.Cost calculation 

No cost assessments have been carried out. Average inverter prices are stated as 0.18 US dollars per 

watt.
402

 

                                                      

401
 http://www.blauer-engel.de/produktwelt/energie-heizen/photovoltaik-wechselrichter  

http://www.blauer-engel.de/produktwelt/energie-heizen/photovoltaik-wechselrichter


 

269 Preparatory study to establish the Ecodesign Working Plan 2015-2017 – Task 3 Draft Final Report 

24.5.Summary 

Table 194 gives a summary of PV inverter sales and stock and identified energy consumption and 

future savings potentials, based on a possible average efficiency improvements of 1% for sold grid 

connected inverters. 

Limitations of the model are mostly with regard to actual conversion efficiencies and the different 

underlying inverter technologies achieved. However the identified savings potentials result from an 

assumed 1 % efficiency improvement, independent from the starting level. 

This analysis focused on PV inverters as a particular inverter technology. Possible future preparatory 

studies may also want to cover further yet unregulated inverter technologies, in particular electric 

vehicle chargers (related to the existing regulation on external power supplies and the product group 

“wireless chargers” analysed in this report) and inverters for rail traction. Both are likely similarly 

energy relevant. 

Table 194: Summary of market and energy assessment for PV inverters 

  Year PV inverters 

Market data 

Sales (in GWp) 2013 10 

Stock (in GWp) 

2013 78.8 

2020 150 

2030 480 

EU-27 Annual consumed/ lost primary energy 

Over the life cycle 

2013 n.a 

2020 n.a 

2030 n.a 

In use phase (per year)  

2013 4.2 TWh / 38 PJ () 

2020 7.3 TWh / 66 PJ () 

2030 23.6 TWh / 212 PJ () 

EU-27 Annual primary energy savings 

In use phase (per year)  
2020 0.5 TWh / 4.6 PJ  

2030 3.9 TWh / 35 PJ  

Confidence in energy savings estimates (from + to +++) 

  
 

+++ 
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25.Soundbars 

25.1.Product group description 

Originally, the product group sound amplifiers should be analysed. However, stakeholders pointed out, 

that sound amplifiers are a decreasing market and that the Prodcom data is not suitable for the 

analyses because Prodcom data includes products not sold to the consumer market. The 

stakeholders recommended to analyse the product group soundbars instead of sound amplifiers as 

soundbars show a strong growth rate. Because of these reasons the product groups has been 

changed. 

A soundbar is a special loudspeaker enclosure that creates a reasonable stereo effect from a single 

cabinet. They are much wider than they are tall, partly for acoustical reasons, but also so that they can 

be mounted above or below a display device for example above a computer monitor or under a 

television or home theatre screen. 

Soundbars are relatively small and can be easily positioned under a display. However, due to their 

smaller size and lack of flexibility in positioning, soundbars do not fill a room with sound as well as 

separate speaker stereo systems. Most of the soundbars have an HDMI connection that allows an 

easy digital connection between speakers, playback devices and TV. Some soundbars are also 

equipped with a subwoofer or even with an integrated Blu-ray Player. 

It can be assumed that soundbars are covered by the following Prodcom codes: 

 26.40.42.35 - Single loudspeakers mounted in their enclosures (including frames or cabinets 

mainly designed for mounting loudspeakers); 

 26.40.42.37 - Multiple loudspeakers mounted in the same enclosure (including frames or 

cabinets mainly designed for mounting loudspeakers); 

 26.40.42.39 - Loudspeakers (including speaker drive units, frames or cabinets mainly designed 

for mounting loudspeakers) (excluding those mounted in their enclosures). 

25.2.Market and stock data 

The following table shows the market data for soundbars according to the Prodcom statistics. 

Table 195: EU-27 Market data from Eurostat for Soudnbars 

Product group 
Prodcom 

code 
Year Production Import Export 

Apparent 

Consumption 

Single 

loudspeakers 

mounted in their 

enclosures 

(including frames 

or cabinets mainly 

designed for 

mounting 

26.40.42.35 

2008 4.603.470 41.612.759 6.480.224 39.736.005 

2009 4.000.000 32.769.730 3.365.552 33.404.178 

2010 3.345.646 45.399.409 4.268.159 44.476.896 

2011 3.630.513 40.969.590 6.150.122 38.449.981 

2012 3.704.886 31.913.626 7.643.560 27.974.952 
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Product group 
Prodcom 

code 
Year Production Import Export 

Apparent 

Consumption 

loudspeakers) 

Multiple 

loudspeakers 

mounted in the 

same enclosure 

(including frames 

or cabinets mainly 

designed for 

mounting 

loudspeakers) 

26.40.42.37 

2008 1.624.782 30.325.814 1.990.416 29.960.180 

2009 1.378.817 26.694.579 1.914.459 26.158.937 

2010 1.160.443 25.034.287 1.948.607 24.246.123 

2011 1.020.000 23.253.675 2.882.261 21.391.414 

2012 
1.409.116 25.290.321 2.711.555 23.987.882 

Loudspeakers 

(including speaker 

drive units, frames 

or cabinets mainly 

designed for 

mounting 

loudspeakers) 

(excluding those 

mounted in their 

enclosures) 

26.40.42.39 

2008 525.730.875 453.258.465 299.001.452 679.987.888 

2009 613.474.450 165.980.867 10.430.951 769.024.366 

2010 780.238.848 208.387.051 12.056.373 976.569.526 

2011 667.043.687 186.315.498 13.426.919 839.932.266 

2012 

553.006.647 173.419.784 15.506.595 710.919.836 

Legend:  

 Cells highlighted in orange indicate that the total has been rounded to the base given in the BASE 

indicator of PRODCOM Stats.  

 Cells highlighted in yellow indicate that at least one of the national figures in this EU aggregate is 

estimated. 

As the Prodcom codes also cover further product groups beside soundbars, it can be assumed that 

the Prodcom data is overestimated for soundbars. 

In the following table the sales data of Germany is illustrated. This data was extrapolated to Europe. 

Table 196: Sales data of Soundbars (pieces) 

 Germany EU-28 

2012 153,441 963,914 

2013 334,401 2,101,331 

First half of 2014 235,722 1,480,803 

As visible in the table, soundbars have a huge growth potential. According to the German Association 

for Consumer and Communications Electronics (gfu) a sales increase of 75% for soundbars is 

expected in Germany. This trend can be transferred to Europe. 
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25.3.Resource consumption  

25.3.1.Energy consumption  

The German testing organization “Stiftung Warentest” tested several soundbars and measured their 

power consumption in On-mode, idle-mode and standby. 

The average values as well as the minimum and maximum values are shown in the following table. 

Table 197: Power consumption individual product level 

 Input power On mode Input power Idle mode Input power Standby 

Average 19.2 W 15.3 W 2.9 W 

Minimum 8.8 W 4.5 W 0.4 W 

Maximum 36.5 W 32 W 13.9 W 

As shown in Table 197, the input power of the tested devices varies a lot. For the following 

calculations an average usage pattern was assumed: 

 4 h/day in On mode; 

 2 h/day in Idle mode; and 

 18 h/day in Standby mode. 

Table 198: Energy consumption individual product level 

 
On mode Idle mode Standby 

Total Energy 

consumption 

Usage pattern 4 h/day 2 h/day 18 h/day  

Average energy 

consumption 
28.0 kWh/a 11.2 kWh/a 18.8 kWh/a 57.9 kWh/a 

Minimum energy 

consumption 
12.6 kWh/a 3.3 kWh/a 2.3 kWh/a 18.8 kWh/a 

Maximum energy 

consumption 
53.3 kWh/a 23.4 kWh/a 91.3 kWh/a 168,0 kWh/a 

As visible in the table the energy consumption is between 18.8 kWh/a and 168 kWh/a. 

As no data about the stock of soundbars could be retrieved, the sales data of 2013 was assumed as 

stock. For 2014 the sales of the first half of the year were doubled and from 2015 it was assumed that 

the annual sales will be halved each year, beginning with an sales increase of 75% in 2014. The 

projection was made until 2020, as the development of soundbars shows a certain amount of 

inaccuracy. 

Table 199: Aggregate EU energy consumption (TWh) 

 2013 2015 2020 

Stock 2.1 Mio 7.0 Mio 9.8 Mio 

Average 0.12 TWh / 1.08 PJ 0.4 TWh / 3.60 PJ  0.57 TWh / 5.13 PJ 
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 2013 2015 2020 

Minimum 0.04 TWh / 0.36 PJ 0.13 TWh / 1.17 PJ  0.18 TWh / 1.62 PJ 

Maximum 0.35 TWh / 3.15 PJ 1.17 TWh / 10.53 PJ 1.65 TWh / 14.85 PJ 

25.3.2.Other resource consumption  

A bill of material could not be retrieved. It can be assumed that the bulk material is depending on the 

different product sub groups: Steel, aluminium and copper as well as plastic and PCBs are the main 

components. 

25.4.Improvement potential 

25.4.1.Improvement potential – Energy consumption 

The energy consumption of soundbars varies a lot. A huge influence on the energy consumption is the 

power consumption in idle and standby mode. Improvement can be achieved for example through 

auto power down functions. 

Assuming the minimum energy consumption (18.8 kWh/a) instead of the average energy consumption 

of the tested devices by Stiftung Warentest, 39.1 kWh per year could be saved at individual product 

level. Extrapolated to the EU stock, huge energy savings could be achieved. Depending on the real 

stock data, the improvement potential also could be higher. 

Table 200: Improvement potential in use phase for EU stock (energy consumption) 

Soundbars Improvement 
potential in 
use phase 

EU Stock 
2015 

EU Stock 
2020 

Improvement 
potential EU 
stock 2015 

Improvement 
potential EU 
stock 2020 

 39 kWh/a 7.0 Mio. 9.8 Mio. 0.27 TWh 0.38 TWh 

25.4.2.Improvement potential – Other resource consumption 

Possible interventions to improve resource consumption/ reduce environmental impact: 

 Marking of plastics to allow for better recycling and reducing composite materials. Replacing 

plastics by metal (steel or aluminium); 

 Use of high quality rechargeable batteries for mobile devices; and 

 Ensure availability of spare parts. 

25.4.3.Cost calculation 

No cost calculations have been done so far. 

25.5.Summary 

Table 201 presents a summary of the product group “Soundbars”. As the stock of soundbars was 

assumed, the aggregated energy consumption and the energy savings could be much higher. 
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Table 201: Summary – Soundbars (TWh for final energy, PJ for primary energy) 

 Year Soundbars 

Market data 

Sales 
2013 
2015 
2020 

n.a. 
n.a. 
n.a. 

Stock 
2013 
2015 
2020 

2.1 Mio. 
7 Mio. 

9.8 Mio. 

EU-27 Energy consumption 

In use phase 
(per year) 

2013 
2015 
2020 

0.12 TWh / 1.08 PJ 
0.4 TWh / 3.60 PJ 

 

EU-27 Energy savings 

In use phase 
(per year) 

2015 
2020 

0.27 TWh / 2.43PJ 
0.38 TWh / 3.42 PJ 
0.57 TWh / 5.13 PJ 

Confidence in the energy savings estimates (from + to +++) 

  + 
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26.Swimming pool heaters 

26.1.Product group description 

Swimming pool heaters are equipment used to warm the pool water to an acceptable level of comfort 

(usually between 27C and 30C) as the water circulates through a circuit which includes the heater, 

filter, central pump unit. Swimming pool heaters generally operate under one of the following two 

circumstances
403

: 

 During the initial heat up, for filling the swimming pool; or 

 When due to the ambient temperature and relative humidity in the air surrounding the pool, the 

pool is losing heat as a result of evaporation, radiation, convection and/or conduction. 

Swimming pool heaters may use as energy input: gas, oil, electricity; renewable energy: heat pump/ 

solar thermal systems; other heat source in combination with heat exchangers. Therefore, they can be 

classified into the following types: 

 Gas Heaters: Burn either natural gas or propane to create heat and can have either a direct 

(where pool water flows through the boiler) or indirect (central heating boilers which are 

connected to the pool water via a secondary heat exchanger) configuration. 

 Oil Heaters: Oil fired heaters are usually designed identically to gas heaters and available in 

either direct or indirect configuration. However, these heaters are not very common nowadays. 

 Electrical Resistance Heaters: These heaters are normally of the direct type encompassing a 

heater element, which is compatible with swimming pool water. 

 Heat Pumps: Usually electrically driven but differ from other dynamic heating devices by 

providing most of their heat output from energy they have recovered from a low-grade source. 

Depending on geographical condition, heat pumps are either air-to-water or water/soil-to-water 

type. 

 Solar Heaters: These heating systems include solar collectors that capture the sun’s heat and 

transfer it to the swimming pool water, as the water circulates through the system. 

26.2.Market and stock data 

Retrieval of market data from Prodcom, specifically for swimming pool heaters, was not possible. 

However, an analysis based on the overall number of swimming pools in Europe can provide an 

indication of the market and stock of swimming pool heaters. 

Private swimming pools 

The European Union of Swimming pool and Spa Associations (EUSA) has compiled market data on 

swimming pools up to the year 2011. This information is presented in Table 202. 

                                                      

403
 EUSA (2010), Heating of domestic outdoor swimming pools, Draft guidelines, 8

th
 March 2010. 
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Table 202: Sales of private swimming pools
404

 

Country 
Private Pool Sales (units) 

2007 2008 2009 2010 2011 

France 96,000 61,000 59,000 63,000 57,000 

Germany 21,000 21,000 20,000 20,000 20,000 

UK 6,000 5,000 2,500 2,500 2,300 

Italy 21,000 24,000 22,000 20,700 19,000 

Spain 38,000 35,000 15,000 16,000 14,000 

Sweden 2,000 2,000 2,000 2,000 2,000 

Portugal 5,000 5,000 4,000 4,000 3,000 

Hungary 3,000 3,500 3,000 3,000 2,500 

Switzerland 2,000 2,000 2,000 2,000 1,900 

Total EUSA
405

 194,000 158,500 129,500 133,200 121,700 

Sales trends indicate that France has the biggest share of sales, although it largely decreased after 

2007, which was also the case in UK and Spain after 2008. 

EUSA also estimated the number of installed swimming pools (stock) in the years 2006, 2009 and 

2011. The average lifetime of private swimming pools is between 10 and 15 years. 

Table 203: Stock of private swimming pools404 

Country 
Installed swimming pools (units) Installed Pool/Population 

(%) (in 2011) 
2006 2009 2011 

France 1,270,000 1,466,000 1,606,200 2.49 

Germany 998,000 - 1,100,000 1.34 

UK 200,000 213,500 218,300 0.35 

Italy 200,000 267,000 306,700 0.5 

Spain 1,112,000 1,200,00 1,230,000 2.64 

Sweden 40,000 - 50,000 0.53 

Portugal 75,000 89,000 96,000 0.88 

Hungary 59,000 68,500 74,000 0.74 

Switzerland 72,000 - 81,900 1.04 

Greece NA NA 75,000 0.68 

Total 
EUSA405 

4,026,200 4,367,500 4,813,810 1.32 

More than 4.8 million units of private swimming pools were installed by 2011 in the main EU countries, 

and we can assume that it is close to the EU-27 total. In order to estimate the stock of swimming pool 

                                                      

404
 EUSA estimated data (2012), Market Data 2011. 

405
 Total value is representative of EUSA members. Members include national associations of Greece, Portugal, Italy, UK, 

Germany, Spain, France, Hungary, Austria, Sweden, and Switzerland.   
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heaters, as no data specific for the EU market was retrieved, a market penetration rate of 21% was 

assumed, similar to the one in North America
406

. Therefore, the number of installed private pools 

including a heating system can be estimated at approximately 1,000,000 units in EU in 2011. 

Figure 55 illustrates the current and future stock of swimming pool heaters for private use. The stock 

forecast takes into account the evolution in the installed base of swimming pools from 2006 to 2011, 

estimating a stock growth rate of 3.6%, and assuming a stable (i.e. 21%) penetration rate for heated 

pools until 2030.  

 

Figure 55: Stock of swimming pools heaters for private pools (2006 – 2030)  

Public swimming pools 

EUSA has estimated the number of installed public swimming pools (stock) in 2009, presented by 

Table 204. 

Table 204: Stock of public swimming pools404 

Country Installed public pools (units) in 2009 

France 25,630 

Germany 25,800 

UK 7,100 

Italy 14,930 

Spain 16,900 

Sweden 4,030 

Portugal 2,700 

Hungary 2,055 

Switzerland 2,560 

Greece 200 

Total EUSA405 101,905 

                                                      

406
 Consortium for Energy Efficiency (2012), CEE High Efficiency Residential Swimming Pool Initiative: 

http://library.cee1.org/sites/default/files/library/9986/cee_res_swimmingpoolinitiative_07dec2012_pdf_10557.pdf 

http://library.cee1.org/sites/default/files/library/9986/cee_res_swimmingpoolinitiative_07dec2012_pdf_10557.pdf
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More than 100,000 public swimming pools were installed within the main EU countries by 2009. It is 

thought that the majority of these public pools utilise swimming pool heaters. 

Forecast of the future stock of public swimming pool heaters considers the ratio of installed public 

pools to installed private pools in 2009. This ratio is approximately 2%, and assumed that it will remain 

stable between 2009 and 2030. 

 

Figure 56: Stock of swimming pool heaters for public pools (2009–2030) 

26.3.Resource consumption 

26.3.1.Energy consumption 

The energy range for swimming pool heaters is wide with operation depending on the size of the 

swimming pools, desired pool temperature, and conditions such ambient temperature, wind, shade, 

etc. Certain assumptions have to be considered in order to obtain indicative average energy 

consumption values. 

At individual product level 

A universal assumption considered is the duration of swimming pool season. The length of the pool 

season ranges from about 4 months in cooler climates to year-round in hot climates. Taking this into 

account, the operational time for swimming pool heaters in Europe is estimated as 6 months. 

General characteristics of each type of swimming pool heater have been compiled and presented in 

Table 205. To provide a better comparative analysis, average daily energy consumption values for gas 

heaters, heat pumps, and solar heaters have been retrieved from a study conducted by Ausgrid
407

. 

The average Gross Energy Requirement (GER) has been calculated through the EcoReport tool, 

based on (assumed) bill of materials (BoM) and average lifetime, presented in section 26.3.2. 

                                                      

407
 Ausgrid (2012), Swimming pool efficiency. Available at: 

http://www.ausgrid.com.au/~/media/Files/Ways%20to%20save/Energy%20efficiency%20brochures/Ausgrid_Pool_Spa_201

213.pdf 

http://www.ausgrid.com.au/~/media/Files/Ways%20to%20save/Energy%20efficiency%20brochures/Ausgrid_Pool_Spa_201213.pdf
http://www.ausgrid.com.au/~/media/Files/Ways%20to%20save/Energy%20efficiency%20brochures/Ausgrid_Pool_Spa_201213.pdf
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Table 205: Energy consumption of private swimming pool heaters 

Heater type 
Input 
range 
(kW) 

Efficiency 
range (%) 

Daily energy 
consumption 

Average 
GER (over 
life cycle) 

Average 
energy 

consumption 
in use phase 

(per year) 

Gas 29–119 60–95 786 MJ
408

 1,342 GJ 143 GJ 

Oil 41–103 75–85 - NA - 

Electrical 
resistance 

1.5–40 100 166 kWh
409

 1,230 GJ 30,295 kWh 

Heat pump 2.6–4.5 300–600 43 kWh408 530 GJ 7,848 kWh 

Solar NA NA 6 kWh
410

 123 GJ 1,095 kWh 

Leisure centres incorporating public swimming pools and pool halls are large energy consumers. A 

study performed by The Smart Energy Design Assistance Centre (SEDAC)
411

 devised a breakdown of 

energy consumption by equipment, illustrated in Figure 57. These centres annually consume between 

510 and 745 kWh/m
2
.
412

 

 

Figure 57: Energy breakdown for indoor (on the left) and outdoor (on the right) public pools 

The average of the mentioned consumption values is 628 kWh/m
2
. A leisure centre of 500 m

2
 area 

would have an average annual energy consumption of 314 MWh. If an indoor pool is considered, pool 

heating would consume 65 MWh/yr; while for an outdoor pool, consumption would be 195 MWh/yr. 

                                                      

408
 Estimates of daily energy usage for gas and heat pump heating systems are based on providing enough heat to raise the 

temperature of a 50,000 litres pool by 3 degrees per day (assumed to be the average temperature loss per day for a 

standard sized outdoor pool). 

409
 This daily consumption is calculated assuming 8 hours of use per day and that the electric heater is operating at full capacity. 

410
 Solar pool heating daily energy use is based on running a 500 W (0.75hp) pump for 8 hours a day on average to circulate 

water through the solar collector. 

411
 SEDCAC (2011), Energy smart tips for swimming pools, May 2011. 

412
 Good practice guide 219, Energy efficiency in swimming pools – for centre managers and operators. 
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At aggregate level 

The available stock data does not indicate the share of each swimming pool heater type; therefore 

estimations have been performed, comparative with a related study
413

 which estimated that solar 

heaters have 20% while gas and electric heaters have an 80% share in US stock of residential 

swimming pools. 

A similar ratio is applied to the current and predicted stock presented in Table 2 and Figure 2 (2011 – 

2030), with the exception that solar heaters are thought to have increased their share to 30%, as the 

obtained comparative data is from 1997. The remaining 70% is divided equally between heat pumps, 

gas and electrical resistance heaters. As mentioned earlier, swimming pool oil heaters are following a 

declining trend, therefore their share is assumed to be negligible.  

The above assumptions complemented with energy consumption calculations from the previous 

section have been compiled to obtain the energy consumption of EU-27 stock for 2011 and 2014 as 

well as 2020 and 2030. 

Table 206: Aggregate EU energy consumption of private swimming pool heaters 

(TWh for final energy and PJ for primary energy)  

Heater 
type 

Energy indicator 2011 2020 2030 

Gas 

EU-27 GER 5.6 PJ 7.8 PJ 11.1 PJ 

EU-27 Energy 
consumption in use 
phase (per year) 

34 PJ 47 PJ 67 PJ 

Electrical 
resistance 

EU-27 GER 14.3 PJ 19.7 PJ 28.2 PJ 

EU-27 Energy 
consumption in use 
phase (per year) 

7.1 TWh / 64 PJ 9.9 TWh / 89 PJ 14.1 TWh / 127 PJ 

Heat 
pump 

EU-27 GER 2.2 PJ 3.1 PJ 4.4 PJ 

EU-27 Energy 
consumption in use 
phase (per year) 

1.9 TWh / 17 PJ 2.6 TWh / 23 PJ 3.6 TWh / 33 PJ 

Solar 

EU-27 GER 0.2 PJ 0.3 PJ 0.5 PJ 

EU-27 Energy 
consumption in use 
phase (per year) 

0.3 TWh / 3 PJ 0.5 TWh / 4 PJ 0.7 TWh / 6 PJ 

Total 

EU-27 GER 22.4 PJ 30.9 PJ 44.1 PJ 

EU-27 Energy 
consumption in use 
phase (per year) 

118 PJ 162 PJ 213 PJ 

Retrieval of information about the proportion of indoor/outdoor pools and other characteristics (i.e. hall 

area) of public swimming pools was not possible. Consequently, an area of 500m
2
 and a 50% split 

between indoor and outdoor pools was assumed. Utilising public pools stock data in 2009 (Table 3) 

                                                      

413
 Bill Quam (1997), A Marketing Analysis of SolarAttic Inc. 
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and stock forecasts (Figure 3), the aggregate energy consumption of public swimming pool heaters 

was calculated at EU level. This is presented in Table 207. 

Table 207: Aggregate EU energy consumption of public swimming pool heaters (TWh for final 

energy and PJ for primary energy) 

 Energy indicator 2011 2020 2030 

Public 
swimming 
pool heaters 

EU-27 GER n.a n.a n.a 

EU-27 Energy 
consumption in use 
phase (per year) 

13.3 TWh / 133 PJ 18.3 TWh / 165 PJ 26.2 TWh / 236 PJ 

26.3.2.Other resource consumption 

Identification of other resources consumed has been based on Internet research of product factsheets 

from swimming pool heaters manufacturers, and retrieval of bill of materials (BoM) for similar products. 

Initial observations indicate that numerous resources consumed by swimming pool heaters are 

common to all types of heaters, although certain materials are specific to the type (i.e. solar) and 

manufacturer of heater. 

Swimming pool gas heaters weight between 36 kg and 113 kg (average 75 kg). Their lifetime is 

between 5 and 10 years (average 7.5 years). The BoM for this type of heater, presented in Table 7, is 

based on the BoM of gas-fired instantaneous water heaters presented in the ENER Lot 2 Preparatory 

Study
414

. It has been assumed that the materials used as well as their corresponding composition (%) 

are similar to VHK’s study. The weights of materials have been corrected to the average weight of 

swimming pool gas heaters. 

Table 208: Assumed BoM of swimming pool gas heater 

Material Share [%] Weight [kg] 

Plastics 8.0% 6.0 

Steel - galvanised 62.1% 46.6 

Cast iron 2.6% 2.0 

Ins. Ceramic 1.8% 1.4 

Stainless steel 5.9% 4.4 

Aluminium die cast 4.3% 3.2 

Copper 9.4% 7.1 

Brass 3.6% 2.7 

Electronics 1.5% 1.1 

Others 0.8% 0.6 

Total 100.0% 75.0 

For electrical resistance heaters, the BoM is also based on the BoM of water heaters in the ENER Lot 

2 Preparatory Study 414. A similar material composition has been assumed, corrected to the average 

                                                      

414
 VHK (2007), Ecodesign Preparatory Study on water heaters - Task 5 final report. 
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weight of swimming pool electrical resistance heaters. The weight ranges between 4 kg and 12 kg 

(average 8 kg); and lifetime is between 3 and 6 years (average 4.5 years). 

Table 209: Assumed BoM of swimming pool electric heater 

Material Share [%] Weight [kg] 

Plastics 24.2% 1.9 

PA6 24.8% 2.0 

Steel - galvanised 3.8% 0.3 

Stainless steel 3.6% 0.3 

Copper 14.0% 1.1 

Brass 10.5% 0.8 

Electronics 9.1% 0.7 

Others 10.0% 0.8 

Total 100% 8.0 

Swimming pool heat pumps weight between 55 kg to 145 kg (average 100 kg), and have a lifetime of 

5 to 10 years (average 7.5). A simplified BoM is presented below, inspired by a study conducted by 

EPTA
415

 which presents a simplified BoM for heat pumps. The weights have been corrected to the 

average weight of 100 kg.  

Table 210: Assumed BoM of swimming pool heat pump 

Material Share [%] Weight [kg] 

Steel 85% 85 

Plastics 14% 14 

R410a refrigerant 1% 1 

Total 100% 100 

The BoM of a typical solar water heating system
416

 has been assumed for swimming pool solar 

heaters. They have an average lifetime of 10 to 15 years. 

Table 211: Assumed BoM of swimming pool solar heater416 

Material Weight [kg] 

Heated glass 12 

Copper 5 

Aluminium 11 

Steel 40 

Polyurethane 7 

Fibre glass 5 

EPDM 2 

                                                      

415
 EPTA (2007), Study for preparing the first Working Plan of the EcoDesign Directive. 

416
 C Koroneos, E Nanaki (2012), Life cycle environmental impact assessment of a solar water heater. 
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Material Weight [kg] 

Total 82 

26.4.Improvement potential 

26.4.1.Improvement potential – Energy consumption 

Private swimming pools 

Swimming pool heat pump and solar heaters are often discussed as the energy efficient alternatives to 

traditional swimming pool heating systems, i.e. based on gas and electrical resistance. However, 

determining the improvement potential within the product group swimming pool solar heaters was a 

difficult task. An improvement potential of 20% was assumed for each of the two types, solar and 

electrical resistance heaters. The option to calculate the improvement potential that could be realized 

by any technology change (e.g. banning electric resistance completely) has not been studied.     

Best Available Technology (BAT) gas heaters possess thermal efficiencies between 90 – 95%. Recent 

studies performed by Consortium for Energy Efficiency406 and California Statewide Utility Codes and 

Standards Program
417

 indicate that a 95% efficient gas heater can provide estimated savings of 17% 

compared to products within the 70–80% efficiency rate. 

Heat pumps have an efficiency range of COP 3 to COP 6. Switching from an average COP of 4.5 to 

heat pumps possessing the highest efficiency of COP 6 would result in 25% energy savings.   

Table 212: Improvement potential individual product level – Private swimming pool heaters 

Heater type 
Improvement potential (primary 
energy use) with respect to GER 

Improvement potential with respect 
to energy consumption in use phase 

Gas n.a. 17% 

Electrical resistance n.a. 20% 

Heat pump n.a. 25% 

Solar n.a. 20% 

Another way to reduce the energy consumption for swimming pool heating is to use pool covers. A 

transparent bubble cover may reduce pool solar energy absorption by 5%–15%. A completely opaque 

cover will reduce it by 20%–40%
418

. 

Table 213: Improvement potential aggregate level – Private swimming pool heaters 

(TWh for final energy and PJ for primary energy) 

Heater type 
EU-27 improvement potential 

 2020 2030 

Gas 
with respect to energy 
consumption in use 
phase (per year) 

7.9 PJ 28.4 PJ 

                                                      

417
 Codes and Standards Enhancement (CASE) Initiative (2013), Pool Heaters, Analysis of Standards Proposal for Residential 

Gas Fired Pool Heaters. 

418
 Source: U.S. Department of Energy. 
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Heater type 
EU-27 improvement potential 

 2020 2030 

Electrical 

resistance 

with respect to energy 
consumption in use 
phase (per year) 

2.0 TWh / 17.7 PJ 2.8 TWh / 25.3 PJ 

Heat pump 
with respect to energy 
consumption in use 
phase (per year) 

0.6 TWh / 5.7 PJ 0.9 TWh / 8.2 PJ 

Solar 
with respect to energy 
consumption in use 
phase (per year) 

0.1 TWh / 0.8 PJ 0.1 TWh / 1.2 PJ 

Public swimming pools 

The improvement potential of public swimming pool heaters is estimated at 18%. This calculation 

considered annual energy consumption difference between the most efficient pool hall/leisure centre 

and a pool hall/leisure centre having an average performance. The range of energy consumption for 

pool halls/leisure centres was defined (section 26.3) as 510–745 kWh/m
2
. 

Table 214: Improvement potential of public swimming pool heaters 

 
Improvement potential 

(primary energy use) with 
respect to GER 

Improvement potential (final 
energy use) with respect to energy 

consumption in use phase 

Public swimming pool 
heaters 

n.a. 18% 

The improvement potential at an aggregate level is presented in Table 215. 

Table 215: Improvement potential aggregate level - public swimming pool heaters 

(TWh for final energy and PJ for primary energy) 

 
EU-27 improvement potential 

 2020 2030 

Public swimming 
pool heaters 

with respect to energy consump-
tion in use phase (per year) 

8.3 TWh / 30 PJ 11.8 TWh / 42.5 PJ 

26.4.2.Cost calculation 

The unit price of swimming pool heaters varies greatly depending on the manufacturer, model, and 

required performance. The following sale price ranges and averages are based on internet research. 

Sale price of gas heaters ranges between 1,000 € and 4,000 €, resulting in average price of 2,500 €. 

Electrical resistance heaters cost between 900 € and 2,000 €, giving an average of 1,450 €. Heat 

pumps are the costliest type of swimming pool heater with a range from 2,000 € to 9,850 € and an 

average price of 5,925 €. Solar heaters have a large cost variation as well mainly dependent on 

swimming pool size, ranging between 600 € and 9,000 € resulting in an average of 4,800 €. 

26.5.Summary 

Table 216 presents a summary of the product group “Swimming pool heaters”. 
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Table 216: Summary – Swimming pool heaters 

(TWh for final energy and PJ for primary energy) 

 Year Private pool heater Public pool heater Total 

Market data 

Sales (1,000) 2011 1.7 n.a n.a 

Stock (1,000) 
2011 
2020 
2030 

1,010 
1,390 
1,990 

100 
140 
200 

1,110 
1,530 
2,190 

EU-27 Energy consumption 

Over the life 
cycle 

2011 
2020 
2030 

22.4 PJ 
30.9 PJ 
44.1 PJ 

n.a n.a 

In use phase  
(per year) 

2011 
2020 
2030 

118 PJ 
162 PJ 
213 PJ 

13.3 TWh / 133 PJ 
18.3 TWh / 165 PJ 
26.2 TWh / 236 PJ 

251 PJ 
327 PJ 
459 PJ 

EU-27 Energy savings 

In use phase  
(per year) 

2020 
2030 

32 PJ 
63 PJ 

3.3 TWh / 30 PJ 
4.7 TWh / 43 PJ 

62 PJ 
106 PJ 

Confidence in the energy savings estimates (from + to +++) 

  + +  

As it turns out in the above paragraphs, the “Swimming pool heaters” product group is subject to a 

number of limits, and above all a general lack of data. As a matter of fact, the number of heated pools 

in Europe is not known and – therefore – had to be (roughly) estimated. However, different options 

exist to reduce energy consumption of swimming pool heaters. 

Even if not explicitly mentioned in the Ecodesign Regulation on water heaters and hot water 

storage tanks (Regulation 814/2013), swimming pool water heaters with a rated heat output 

≤400 kW (including gas, electric resistance, heat pump and solar technologies) are already 

regulated in our understanding. The Regulation covers almost all swimming pool heaters, except 

some used for public pools which could have a heat output above 400 kW. The review of 

Regulation 814/2013 shall take place “no later than five years from the date of entry into force of 

this Regulation”, i.e. no later than August 2018. It is our recommendation that the review of the 

Regulation carry out a brief study of swimming pool heaters to see if specific requirements should 

be defined for this application. 
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27.Tertiary hot beverage equipment 

27.1.Product group description 

Tertiary hot beverage equipment comprises machinery used for preparing hot drinks and intended for 

commercial purpose. This includes coffee/tea/hot chocolate machines found in offices and public 

places, as well as espresso/coffee machines found in restaurants and bars.  

Tertiary hot beverage equipment can be generally recognised by three categories in the market. Free-

standing hot beverage machines, table-top hot beverage machines, and café/restaurant espresso 

machines (porta filter espresso machines), illustrated by the figures below. 

 

Figure 58: Table-top hot beverage equipment
419

 

 

Figure 59: Free-standing hot 

beverage equipment 

 

Figure 60: Café/restaurant espresso 

machine 

Free-standing hot beverage equipment is designated for high capacity areas and majority of this 

equipment offers a broad range of hot beverages such as tea, coffee, hot chocolate, cappuccino, etc. 

They do have a vending function. 

                                                      

419
 Source: European Vending Association. 
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Table-top hot beverage equipment is designated for offices, hotels, restaurants, cafes, etc. Equipment 

capacity is varied in this category, with average throughput of equipment ranging from 5 to 50 

Litres/day. Some incorporate a vending function. A wide variety of functions can be included in table-

top machines; some are using powders mixed with hot water, some are using caps/pods, and some 

are fully automatic machines able to create hot and/or foamed milk and/or deliver steam for foaming 

milk and carry grinders for grinding whole beans before brewing. 

27.2.Market and stock data 

Eurostat data is available for “Non-domestic percolators and other appliances for making coffee and 

other hot drinks” (Prodcom code 28.93.15.60). However, it only provides the production volume of 

these products. Therefore, apparent consumption cannot be calculated. In addition, it does not 

distinguish between those having a vending function and the others. 

Table 217: Production volume of tertiary hot beverage equipment (EU-27) 

Prodcom name Prodcom code Year Production 

Non-domestic 
percolators and other 
appliances for making 
coffee and other hot 
drinks 

28.93.15.60 

2006 377,883 

2007 432,577 

2008 417,751 

2009 413,304 

2010 420,466 

2011 525,449 

2012 525,621 

According to the European Vending Association (EVA), the stock of tertiary hot drink vending 

machines(combining free-standing and table-top models) was just over 2,200,000 units in 2012 in 

Europe
420

. EVA states that the majority of equipment is from the table-top category. 

Another source for market data is the study completed by VHK for the Ecodesign Working Plan 2012-

2014
421

. It obtained EU sales data (units input into the market) for the year 2007 from EVA and 

EVMMA
422

. The number of units for table-top hot beverage equipment was 170,000 and for free-

standing hot beverage equipment 92,000 units, giving a total of 262,000 units. The ratios of free-

standing and table-top equipment to total units in 2007 are 35% and 65% respectively, confirming 

EVA’s statement on table-top equipment having a larger share of stock in 2012. Sales until 2012 are 

based on estimates confirmed by EVA, mentioning that sales of vending machines between 2007 and 

2012 decrease significantly, by more than 25% (thus we took 27% as an approximation), even if there 

was a big drop in 2009. The estimated sales of tertiary hot beverage equipment are presented in 

Table 218. 

Regarding table-top vending machines without vending function, no precise data were available. 

However, EVA estimates that they represent about 5% of the market of hot vending machines, i.e. 

                                                      

420
 The following 21 countries are covered: Austria, Belgium, Czech Republic, Denmark, France, Germany, Greece, Hungary, 

Republic of Ireland, Italy, Netherlands, Poland, Portugal, Russia, Slovakia, Spain, Sweden, Switzerland, Turkey, the United 

Kingdom and Ukraine. Considering that some EU Member States are not included in the EVA statistics but that non-EU 

countries are, we assume that EVA figures are representative of EU-27. 

421
 VHK (2011), Study on Amended Working Plan under the Ecodesign Directive. 

422
 European Vending Machine Manufacturer Association. 
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about 10,000 units sold in EU in 2012. We assumed that the lifetime of such appliances is about 10 

years. 

To estimate sales and stock data of café/restaurant espresso machines a different approach was 

taken. According to Eurostat, the number of restaurants, cafés and bars enterprises in EU-27 was 

1.45 million in 2010. It is assumed that at least one espresso machine exists in these establishments, 

resulting in an installed base of 1.45 million units for café/restaurant espresso machines in 2010. 

These approximation is not fully reliable as on one hand one enterprise can own several places, and 

on the other hand not all restaurants and bars have a professional espresso coffee machines. In order 

to estimate sales data in 2010 it is assumed that these machines have an average lifetime of 15 years. 

Then, an annual sales growth rate of 1.5% is assumed. EFCEM (the European Federation of Catering 

Equipment Manufacturers) could not confirm the values as the industry does not gather such data due 

to the very fragmented market, a lot of SMEs operating in this sector. 

Table 218: Estimated sales of tertiary hot beverage equipment (EU-27) 

Tertiary hot beverage 
equipment 

Sales (units) 

2007 2008 2009 2010 2011 2012 

Table-top vending 
machine 

170,000 160,000 190,000 140,000 135,000 125,000 

Free-standing 
vending machine 

92,000 87,000 105,000 77,000 72,000 67,000 

Café/restaurant 
espresso machines 

- - - 97,000 98,000 100,000 

Table-top non 
vending machine 

- - - - - 10,000 

Total - - - 314,000 305,000 292,000 

According to the VHK study, the lifetime for free-standing and table-top is between 8 to 10 years 

based on technical ageing. However, their actual use-time is between 5 to 6 years, constituting 

“marketing ageing” which is apparently becoming a trend in this sector. Therefore, considering the 

technical and marketing aspects, the average product lifetime is 7.25 years. Stock data for vending 

machines have been estimated based on discussions with EVA. It is considered that sales of free-

standing vending machines will remain quite stable from 2012 to 2020 and 2030, as operators will buy 

more table top vending machines.  

The stock forecast is illustrated by Figure 61. 
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Figure 61: Estimated stock of tertiary hot beverage equipment (2012–2030) in EU-27 

27.3.Resource consumption 

27.3.1.Energy consumption  

At individual product level 

EVA has developed an Energy Measurement Protocol (EVA EMP), which describes a uniform method 

to measure the energy consumption of vending machines. The latest version of EVA EMP is 3.0B, 

targeted at hot and hot & cold drinks machines. The EVA EMP 3.0B calculation sheet provides an 

energy labelling scale for tertiary hot beverage vending equipment. The scale ranges from class A++ 

(<100 Wh/Litres) to class G (>640 Wh/L). Assuming that an ordinary product falls between class A and 

class B (based on partial information provided by EVA), the average energy consumption is 215 

Wh/Litres/day. To compute the annual consumption, we assume that the table-top vending machines 

are used 5 days a week, 50 weeks a year, and have a capacity of 15 Litres/day. Regarding free-

standing vending machines, a capacity of 30 Litres/day is considered and the machine runs 365 days 

a year. 

Concerning table-top non vending machines, the standard DIN 18873-2 “Methods for measuring of the 

energy use from equipment for commercial kitchens - Part 2: Commercial coffee machines”
423

, which 

is identical to the EFCEM Energy Efficiency Standard for Commercial Coffee Makers, is quite popular 

amongst manufacturers. Indeed, HKI (German industry association for house, heating and kitchen 

technology) is monitoring a publicly accessible database
424

 for benchmarking equipment measured 

                                                      

423
 This standard is being revised currently and is due to be published in January 2015 with supplementary requirements for the 

energy consumption of porta filter (Espresso) machines. 

424
 Available at: http://grosskuechen.cert.hki-online.de/geraete-nach-typ/liste?typ=Heissgetraenkebereiter.  
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against the DIN standard and currently there are about 75 fully automatic coffee models (that 

represent more than 75% of the European market of this machine category according to HKI). The 

specificity of the DIN standard is that it concentrates on energy losses and includes all sources of such 

losses (including cleaning and rinsing), but excludes “productive energy”, i.e. the required energy to 

produce a cup of coffee, and thus is not a measurement of energy consumption. DIN’s choice to 

exclude productive energy is that they consider that is an energy consumption given by physics and 

depends on the drink volume and temperature dispensed and cannot be influenced significantly for 

energy savings. Based on the HKI database, we took an average of 300 kWh/year as energy losses 

for a model able to produce about 220 espressos per hour and working 300 days per year (based on 

about 75 available models, the range is between 150 kWh/year and 1,000 kWh/year). 

Regarding, café/restaurant espresso machines, a field test performed by PG&E in 2000 in a café 

during three months
425

 indicated a daily consumption of a professional espresso machine of 15.8 

kWh/day (in idle mode during night). Considering that some progress has been made since 2000 in 

the energy efficiency of professional coffee machines, we assume an average daily consumption of 12 

kWh/day and a use of 6 days a week. 

The average Gross Energy Requirement (GER) has been calculated through the EcoReport tool, 

based on (assumed) bills of materials (BoM) presented in section 27.3.2.  

Table 219: Energy consumption of tertiary hot beverage equipment 

Tertiary hot beverage 
equipment 

Average GER (life cycle) 
Average final energy consumption 

in use phase 

Table-top vending 
machine 

55 GJ 800 kWh/year 

Free-standing vending 
machine 

163 GJ 2,350 kWh/year 

Table-top non vending 
machine 

n.a 
300 kWh/year  

(energy losses) 

Café/restaurant 
espresso machines 

511 GJ 3,750 kWh/year 

At aggregate level 

The above energy consumption values complemented with estimated stock data (Figure 61) have 

been compiled to obtain the energy consumption for 2012, 2020 and 2030 (based on sales for GER, 

and stocks for energy consumption in use phase). 

Table 220: Aggregate EU energy consumption of tertiary hot beverage equipment stock (TWh 

for final energy and PJ for primary energy) 

Tertiary hot 
beverage 
equipment 

Energy indicator 2012 2020 2030 

Table-top 
vending 
machine 

EU-27 GER 7 PJ 8 PJ 10 PJ 

EU-27 Energy 
consumption in use 
phase (per year) 

1.2 TWh / 10 PJ 1.3 TWh / 12 PJ 1.5 TWh / 13 PJ 

                                                      

425
 Pacific Gas and Electric Company (2000), On-site energy monitoring of a two-group espresso machine. 
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Tertiary hot 
beverage 
equipment 

Energy indicator 2012 2020 2030 

Free standing 
vending 
machine 

EU-27 GER 11 PJ 11 PJ 11 PJ 

EU-27 Energy 
consumption in use 
phase (per year) 

1.8 TWh / 16 PJ 1.8 TWh / 16 PJ 1.8 TWh / 16 PJ 

Table-top non 
vending 
machine 

EU-27 GER  n.a n.a n.a 

EU-27 Energy 
consumption in use 
phase (per year) 

0.03 TWh / 0.3 PJ 0.03 TWh / 0.3 PJ 0.04 TWh / 0.3 PJ 

Café/restaurant 
espresso 
machines 

EU-27 GER 49 PJ 51 PJ 57 PJ 

EU-27 Energy 
consumption in use 
phase (per year) 

5.5 TWh / 51 PJ 5.6 TWh / 57 PJ 6.3 TWh / 67 PJ 

27.3.2.Other resource consumption 

Resources used to manufacture tertiary hot beverage equipment mainly include metals and plastics. 

Other resources consumed have also been identified through Internet research of manufacturers’ 

product factsheets, and comparison of bill of materials (BoM) for similar products. 

The BoM for free-standing hot beverage equipment is based on a comparison between two BoM for 

hot/cold vending machines, presented by studies performed by S. Sampattagul et al.
426

 (2002) and 

EPTA
427

 (2007). Similar materials and corresponding compositions (%) have been assumed, although 

the weight has been corrected to the average weight of free-standing hot beverage equipment, 

assumed to be 160 kg. 

Table 221: Assumed BoM for free-standing vending machine 

Material Share [%] Weight [kg] 

Plastics (ABS) 12% 19.2 

Steel 20% 32 

Iron 60% 96 

Aluminium 2% 3.2 

Copper 4% 6.4 

Electronics 2% 3.2 

Total 100% 160 

For table-top hot beverage equipment (with or without a vending function), it was assumed that the 

shares of materials were the same as presented in Table 221, although the average weight was 50 kg. 

                                                      

426
 Sampattagul S., Y. Kimura et al. (2002), An integrated life cycle eco-improvement and Nets-green productivity index of 

vending machines. 

427
 EPTA (2007), Study for preparing the first Working Plan of the EcoDesign Directive. 
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Regarding, café/restaurant espresso machines, no BoM has been collected but brief indicative 

information on material consumption has been gathered through Internet research. Generally, the 

boiler and internal parts are made from metals. The exterior can be of a hard plastic or metal 

(stainless steel) finish. Similarly, the drip trays can be made from either metals or plastic. Average 

weight of these machines is about 50 kg. 

Table 222: Assumed BoM for Café/Restaurant coffee machine 

Material Share [%] Weight [kg] 

Plastics – ABS  35% 17.5 

Plastics – PP  15% 7.5 

Steel 30% 15 

Iron 10% 5 

Aluminium 5% 2.5 

Copper 5% 2.5 

Electronics 35% 17.5 

Total 100% 50 

27.4.Improvement potential 

27.4.1.Improvement potential – Energy consumption 

The energy labelling scale from EVA EMP 3.0B has been used to estimate the improvement potential 

of vending machines. Assuming that the best performing product is ranked in class A+ (140 

Wh/L/day), and comparing with an ordinary product (215 Wh/L/day, average between A-class and B-

class), the improvement potential is of 35% for free-standing and table-top vending machines. 

However, according to EVA this is a maximum theoretical improvement that could affect the 

functionalities of the product and depend on the characteristics of the average product used as a 

reference. 

Regarding table-top non vending machines, manufacturers consider that energy savings are limited as 

they “have spent tremendous efforts in the course of the last 6 years to reduce energy loss”, partly due 

to the DIN standard and public database monitored by HKI. However, some manufacturers are 

communicating on the energy saving mode integrated in some models, demonstrating that savings 

can occurred. Even if no data were provided by the industry, we assumed a 15% improvement 

potential. 

As for professional espresso machines used in bars and restaurants, good insulation of the boiler 

could reduce the energy consumption in the use phase by 42% according to the PG&E study 

performed in 2000
425

. However, technological progress may have been made since that time. In 

addition, power consumption in idle mode and standby mode can be optimised.  

Nevertheless, according to EFCEM little improvement could be technically done on professional 

espresso machines. Indeed, compared to domestic appliances setting an auto-power down function is 

not desired as in restaurants and cafés, the machine should be always ready to serve coffee to 

customers. In addition, switching off the machine during nights or week-ends seems to be already a 

good practice, and in any case will depend on consumer behaviour. In addition, improving the 

insulation of the café/restaurant coffee machine may limit the functionalities of the appliance. Indeed, 

according to EFCEM, machines usually include a cup warming function to ensure that the coffee is 
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served at an appropriate temperature. Insulating the boiler will limit the use of the heat to warm cups 

and then will either require other sources of heat or will not offer this function to customers. Therefore, 

an overall improvement potential of about 10% is assumed by the project team. 

Table 223: Improvement potential individual product level – Tertiary hot beverage equipment 

Tertiary hot beverage 
equipment 

Improvement potential 
with respect to GER 

Improvement potential with respect 
to energy consumption in use 

phase 

Table-top vending machine - 35% 

Free-standing vending 
machine 

- 35% 

Table-top non vending 
machine 

- 15% 

Café/Restaurant coffee 
machine 

- 10% 

Table 224 presents the estimated savings (in primary energy) at EU level for all categories of hot 

beverage equipment. 

Table 224: Improvement potential at EU-27 aggregate level – Tertiary hot beverage equipment 

(TWh for final energy and PJ for primary energy) 

Tertiary hot beverage 
equipment 

EU-27 improvement potential 

 2020 2030 

Table-top vending 
machine 

with respect to consumption 
in use phase (per year) 

0.5 TWh / 4 PJ 0.5 TWh / 5 PJ 

Free-standing vending 
machine 

with respect to consumption 
in use phase (per year) 

0.6 TWh / 6 PJ 0.6 TWh / 6 PJ 

Table-top non vending 
machine 

with respect to consumption 
in use phase (per year) 

0.01 TWh / 0.1 PJ 0.01 TWh / 0.1 PJ 

Café/Restaurant 
espresso machines 

with respect to consumption 
in use phase (per year) 

0.6 TWh / 15 PJ 0.6 TWh / 16 PJ 

27.4.2.Improvement potential – Other resource consumption 

The Working Document related to ENER Lot 12
428

 on refrigerated commercial display cabinets, 

including cold vending machines, proposes specific requirements to ease the repair and recylcing of 

the product, especially the electronic components. As hot beverage vending machines and cold 

vending machines have some similarities (some manufacturers produce both types of equipment), the 

possibility of applying these requirements for hot beverage vending machines (free-standing and 

table-top) would need to be studies in a PreparatoryStudy, if any. 

Such requirements include, a.o. that printed circuit boards (larger than 10 cm², LCD screens larger 

than 100 cm² and gas discharged lamps can be easily identified, easily accessed, and extracted for 

recycling using only standard tools. Such requirements, would allow extending the lifetime of the 

                                                      

428
 Discussed during the Consultation Forum held in Brussels on 2

nd
 of July 2014. 
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product and the recovery of some materials. However, it is difficult as this stage to quantify the 

environmental benefits. 

27.4.3.Cost calculation 

The unit price of tertiary hot beverage equipment varies greatly depending on the manufacturer, 

model, capacity and technology. The following sale price ranges and averages are based on Internet 

research. 

Table-top hot beverage equipment cost between 700 € and 6,000 €, resulting in average cost price of 

around 3,000 €. 

Free-standing hot beverage equipment cost between 2,500 € and 9,000 €, resulting in average cost 

price of 6,000 €.  

Café/restaurant espresso machines cost between 1,500 € and 4,500 €, resulting in average cost price 

of 3,000 €. 

27.5.Summary 

Table 225 presents a summary of the product group “Tertiary hot beverage equipment”.  

The assessment of vending machines is deemed more reliable than for the other product categories 

as EVA is collecting market data and has a voluntary measurement standard and energy label in 

place. Energy savings are achievable even if, generally speaking, energy consumption is already a 

manufacturers’ concern. 

Regarding machines used in the HORECA sector (table-top non vending machines and porta filter 

coffee machines), market data are scarce and thus our estimates have to be taken with caution. It 

seems for table-top non vending machines that the market is rather limited and that improvements to 

reduce energy consumption have already occurred thanks to the DIN standard and the HKI database. 

Café/Restaurant espresso machines, i.e. those using a porta filter technology, present the highest 

savings in the product group. Nevertheless, the savings estimate is not fully reliable as energy 

consumption and energy savings at individual level are based on one field test carried out 15 years 

ago (even if we assumed natural progress since 2000). 

Table 225: Summary – Tertiary hot beverage equipment 

(TWh for final energy and PJ for primary energy) 

 Year 
Free-standing 

vending 
machine 

Table-top 
vending 
machine 

Table-top NON 
vending 
machine 

Café/Restaurant 
espresso 
machines 

Total 

Market data 

Sales (1,000) 2012 67 125 10 100 302 

Stock (1,000) 
2012 
2020 
2030 

770 
775 
750 

1,430 
1,650 
1,800 

100 

110 
125 

1,460 
1,500 
1,680  

3,760 
4,035 
4,355 

EU-27 Energy consumption 

Over the life 
cycle 

2012 
2020 
2030 

11 PJ 
11 PJ 
11 PJ 

7 PJ 
8 PJ 

10 PJ 

n.a 
n.a 
n.a 

51 PJ 
57 PJ 
67 PJ 

n.a 
n.a 
n.a  

In use phase  
(per year) 

2012 
2020 

1.8 TWh / 16 PJ 
1.8 TWh / 16 PJ 

1.2 TWh / 10 PJ 
1.3 TWh / 12 PJ 

0.03 TWh / 0.3 PJ*  
0.03 TWh / 0.3 PJ* 

5.5 TWh / 49 PJ  
5.6 TWh / 51 PJ 

8.5 TWh / 76 PJ 
8.8 TWh / 79 PJ 



 

295 Preparatory study to establish the Ecodesign Working Plan 2015-2017 – Task 3 Draft Final Report 

 Year 
Free-standing 

vending 
machine 

Table-top 
vending 
machine 

Table-top NON 
vending 
machine 

Café/Restaurant 
espresso 
machines 

Total 

2030 1.8 TWh / 16 PJ 1.5 TWh / 13 PJ 0.04 TWh / 0.3 PJ* 6.3 TWh / 27 PJ 9.6 TWh / 86 PJ 

EU-27 Energy savings 

In use phase  
(per year) 

2020 
2030 

0.6 TWh / 6 PJ 
0.6 TWh / 6 PJ 

0.5 TWh / 4 PJ 
0.5 TWh / 5 PJ 

0.01 TWh / 0.1 PJ 
0.01 TWh / 0.1 PJ 

0.6 TWh / 5 PJ 
0.6 TWh / 6 PJ 

1.7 TWh / 15 PJ 
1.8 TWh / 16 PJ 

Confidence in the energy savings estimates 

  ++ ++ + +  

*: energy losses measured according to DIN 18873-2 standard. 
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28.Video projectors 

28.1.Product group description 

A video projector (also called digital projector or beamer) is an optical device, used for displaying 

images on an external projection screen. It works as follows: The video projector receives an 

analogeous or digital video image information, that is processed in any, broadcasting, storage or 

networking format to modulate a light source. The resulting image is then projected on the screen 

using a lens system. To project the image, the video projector uses a very bright light. Audio 

information, in analogue or digital format, may be processed as an optional function of the projector. 

The majority of the devices are able to correct curves, blurriness, and other inconsistencies through 

manual settings. 

In general, video projectors are used in educational sectors like classroom trainings as well as for 

group or conference room presentations and home theatre. There is a wide range of the size of the 

projected screen area. According to AEA 2010
429

 there are screen areas of one square metre to more 

than one thousand square metres. 

The throw ratio and wide format are parameters that have an impact on the visual performance of a 

projector. A projector's throw ratio is defined as the distance (D), (measured from the vertex of the first 

lens surface to screen), that a projector is placed from the screen, divided by the width (W) of the 

image that it will project (D/W). TCO
430

 defines the following throw ratios: 

 Ultra-short: ≤ 0.38;  

 Short: 0.38 < x ≤ 0.75; and 

 Normal: > 0.75. 

This study includes video projectors for home and office use as well as for educational use. These 

products cover the following projection technologies: 

 LCD (Liquid Crystal Display);  

 DLP (Digital Light Processing);  

 LCoS (Liquid Crystal on Silicon); and 

 LED (Light Emitting Diode). 

CRT (Cathode Ray Tubes) technology is excluded. Also professional cinema projectors are excluded 

as they are niche products. 

Video projectors have been considered in the preparatory study for Lot ENTR 3, done by Ricardo 

AEA.
431

 The impact assessment was also performed by Ricardo AEA and recommends a business as 

usual solution with declining markets given as main reason.
432

 

                                                      

429
 Ricardo-AEA (2010),Ecodesign Preparatory Study ENTR Lot 3 Sound and imaging equipment 

430
 TCO Certified Projectors 1.2, 15 September 2011. 

431
 Ricardo-AEA (2010),Ecodesign Preparatory Study ENTR Lot 3 Sound and imaging equipment. 
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We consider it worthwhile to reassess the group because markets seem to develop much more 

dynamically than projected by Ricardo-AEA (see the following chapter). 

28.2.Market and stock data 

Prodcom data indicate an increase of the EU production.  

Table 226 – Market data from Prodcom for video projectors 

Product group Prodcom 

code 

Year Production Import Export Apparent 

Consumption 

Video projectors 26.40.34.20 2008 6.000 2.256.171 351.990 1.910.181 

2009 6.000 2.071.736 391.037 1.686.699 

2010 300.000 2.665.463 709.908 2.255.555 

2011 1.600.000 2.265.073 323.719 3.541.354 

2012 1.600.000 2.062.056 463.572 3.198.484 

This development could however not be confirmed by any stakeholder. They rather assume that the 

prodcom data include devices that are not sold as digital video projectors. The stakeholders advised 

not to use the prodcom data for the following analysis. 

The following table shows the EU consumption for video projectors from two different sources. 

Table 227: Market data for video projectors 

Video projectors Year Sales (million units) 

Source: PMA 
Research 

2008 1.59 

2009 1.45 

2010 1.76 

2011 1.62 

2012 1.55 

2013 1.47 

2014 1.64 

2015 1.55 

2016 1.72 

2017 1.66 

2018 1.63 

Source: Future 
Source 

2008 1.58 

2009 1.50 

                                                                                                                                                                      

432
 Ricardo-AEA (2013), Impact Assessment Study for Sustainable Product Measures, Lot 3 – Sound and Imaging Equipment, 

2013. 
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Video projectors Year Sales (million units) 

2010 1.63 

2011 1.54 

2012 1.46 

2013 1.10 

The data of the two sources is quite similar. PMA research indicates a flat EU market. Future Source 

shows even a declining market.  

The trend for the EU is also shown in Figure 62. As shown there, since 2010 the market is declining or 

rather flat going forward. 

 

Figure 62: Total EU trend (Digitaleurope) 

The study of Ricardo AEA
433

 comes to a similar conclusion. Their projections show a strong 

decreasing market, especially from 2015.  

Furthermore, the study came to the result that it can be suggested that a large share of projector sales 

is now being replaced by sales of more affordable and equally bright LED backlit TVs.  

Along with declining sales, Ricardo-AEA assumes that the stock for video projectors will gradually 

decrease. They expect that the stock of video projectors will be replaced by large screen TVs 

particularly for the large market sector of school classroom interactive displays. Their assumptions are 

shown in Table 228 and Figure 63.  

 

                                                      

433
 Ricardo-AEA (2013),: Impact Assessment Study for Sustainable Product Measures, Lot 3 – Sound and Imaging Equipment, 

Annex 8 Chapter 3. 
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Table 228: EU Stock of projectors 

Product group 
EU Stock in millions 

2010 2015 2020 2025 

School projectors 4.75 4.50 3.00 1.25 

Office projectors 4.25 4.00 1.50 0.25 

Home cinema projectors 1.25 1.00 0.25 0.12 

Sum 10,25 9,50 4,75 1,62 

 

 

Figure 63: Stock of video projectors in EU-27 (million units)
434

 

Compared with the sales data, the stock seems to be quite high. A reason for that could be that 

Ricardo AEA illustrates stock and sales (stock at the end of the year including sales).  

28.3.Resource consumption 

The preparatory study of lot 3 (sound and imaging equipment) identified that the most significant 

environmental impacts of projectors are a consequence of energy consumption in the use phase, the 

related energy generation emissions, their impact on air and water quality, and the resulting depletion 

of energy resources. 

28.3.1.Energy consumption 

The energy consumption of a video projector depends on the amount of light that is projected on a 

maximum screen size. The lifetime of the lamp in the video projector is limited but it can be extended 

by using the eco mode. When the video projector is set in eco mode the light flux is reduced. 

                                                      

434
 Ricardo-AEA (2013), Impact Assessment Study for Sustainable Product Measures, Lot 3 – Sound and Imaging Equipment, 

Figure 3, p.9. 
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The German testing organization “Stiftung Warentest” tested several video projectors and measured 

their energy consumption in idle-mode, eco mode and standby. The power inputs of the devices are in 

the same range. The average values are shown in the following table.  

Table 229: Energy consumption individual product level 

Source Average power in 
on mode 

Average power in 
eco mode 

Average power in 
idle 

Stiftung Warentest 258 W 205 W 0,3 W 

Ricardo-AEA 242 W - 1 W 

Depending on the application, video projectors have very different usage patterns. Ricardo-AEA 

assumes the following usage patterns. 

Table 230: Usage patterns of video projectors (Ricardo-AEA) 

Product group On mode Standby Off mode 

School projectors 3 h 6 h 15 h 

Office projectors 1.5 h 8 h 14.5 h 

Home cinema projectors 0.5 h 20 h 3.5 h 

Based on the mentioned assumptions, the aggregated EU energy consumption is around 2 TWh in 

2010 and will decrease to 0.4 TWh in 2025. 

Table 231: Aggregated EU energy consumption (TWh for final energy and PJ for primary 

energy) 

Video projectors 2010 2015 2020 2025 

School projectors 1.32 TWh 
11.88 PJ 

1.25 TWh 
11.26 PJ 

0.83 TWh 
7.50 PJ 

0.35 TWh 
3.13 PJ 

Office projectors 0.60 TWh 
5.41 PJ 

0.57 TWh 
5.09 PJ 

0.21 TWh 
1.91 PJ 

0.04 TWh 
0.32 PJ 

Home cinema projectors 0.06 TWh 
0.57 PJ 

0.05 TWh 
0.46 PJ 

0.01 TWh 
0.11 PJ 

0.01 TWh 
0.06 PJ 

Sum 1.98 TWh 
17.86 PJ 

1.87 TWh 
16.81 PJ 

1.06 TWh 
9.53 PJ 

0.39 TWh 
3.50 PJ 

The energy consumption could even be lower, as the stock seems to be quite high. 

28.3.2.Other resource consumption 

According to Ricardo-AEA, an average video projector consists of the materials shown in Table 232.  

Table 232: Materials used in an average video projector
435

 

Video projector Share (%) 

Bulk plastics 14.9 

Tech plastics 17.4 

                                                      

435
 AEA: Building on the Ecodesign Directive, EuP Group Analysis I, ENTR Lot 3 Sound and imaging equipment, Task 1-7 

report, 2010. 
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Video projector Share (%) 

Ferro 5.1 

Non-ferro 9.0 

Coating 0.0 

Electronics 11.8 

Misc. 41.7 

Sum 100.0 

Based on that composition, AEA calculated the environmental impacts for the EU stock 2008 with the 

EcoReport Tool. The results are shown below. 

Table 233: Environmental impacts EU-stock 2008
436

 

Selected impact EU-27 impact 

Materials 7 kton 

Total primary energy (GER) 12.1 PJ 

Electricity (primary energy) 1.0 TWh 

Water (process) 0.9 mln.m3 

Waste, non-hazardous 30.0 kton 

Waste hazardous 2.4 kton 

Greenhouse gases (GWP100)  0.6 mt CO2eq 

Acidifying agents (AP) 3.2 kt SO2eq 

Persistant org. pollutants (POP) 0.1 g i-Teq 

Heavy metals to air 0.4 ton Ni eq 

PAHs 0.1 ton Ni eq 

Particulate matter 0.7 kt 

Heavy metals to water 0.1 ton Hg/20 

The average economic lifetime of a projector is about six years. In this period of time, AEA assumes 

that the projector requires three technology lamps. In general the user is able to replace these lamps 

by oneself. 

Projectors sold to consumers may be disposed of via municipal waste sites or returned to retailers. 

Around 20% of the business and school devices are refurbished as the replacement is often done 

under a central contract to a specialist supplier and bulk warehousing and selective refurbishment of 

used products becomes viable. Some of the devices are also leased to users and returned after 

several years to be recycled by the original manufacturers who reuse many of the parts in new 

machines. 

                                                      

436
 AEA: Building on the Ecodesign Directive, EuP Group Analysis I, ENTR Lot 3 Sound and imaging equipment, Task 1-7 

report, 2010. 
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28.4.Improvement potential 

28.4.1.Improvement potential – Energy consumption 

The improvement potential of the energy consumption lies in the life of the lamp and its efficiency. To 

reduce the energy consumption in use, the following aspects should be taken into account: 

 Offering eco mode as standard available feature; 

 Using more efficient lighting modules; 

 Using optimized lens solutions: for example an anamorphotic or anamorphic lens system; and 

 Using efficient light path beam splitting optics. 

More efficient lamp systems could result in a step change in product energy efficiency. However, 

Ricardo-AEA came to the conclusion, that these energy efficient lamp systems would entail a higher 

product price that is disproportionate to the energy savings during the lifetime of the product. 

The performance of projectors is defined by the TCO standard, the Nordic Swan und the Ecolabelling 

scheme Blue Angel. Their maximum power consumption values are illustrated in the following tables. 

Table 234: Maximum power consumption for projectors by TCO 1.2 

Area  Requirement level 

Amax/Office On mode 

≤ 3m² ≤ 206 W 

≤ 6m² ≤ 310 W 

> 6m² ≤310+150*(Amax-6) W 

Projectors with a throw ration of 0.82 and less, 30% more energy consumption is allowed. 

Amax/Video On mode 

≤ 6.6m² ≤ 206 W 

≤ 13.3m² ≤ 310 W 

> 13.3m² ≤310+150*(Amax-6) W 

Projectors with a throw ration of 0.82 and less, 30% more energy consumption is allowed. 

Eco mode ≤ 90% of the measured On mode value. 

Standby  ≤ 1W 

Off mode ≤ 1W 

Table 235: Criteria for the power consumption in use by Nordic Swan Version 5.1 

Effective Flux  
(Brightness) x[lm*] 

Power consumption [W] Reference Model 

x<2500  ≤0.085[W/lm]×x[lm]+ 80[W] 2000lm:250W 

2500≤x<3000  ≤0.077[W/lm]×x[lm]+ 80[W] 2500lm:272W 

3000≤x<3500  ≤0.070[W/lm]×x[lm]+ 80[W] 3000lm:290W 

3500≤x<4000  ≤0.060[W/lm]×x[lm]+ 90[W] 3500lm:300W 

4000≤x<5000  ≤0.060[W/lm]×x[lm]+110[W] 4000lm:350W 
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Effective Flux  
(Brightness) x[lm*] 

Power consumption [W] Reference Model 

5000≤x<6000  ≤0.060[W/lm]×x[lm]+160[W] 5000lm:460W 

x≥6000  ≤0.060[W/lm]×x[lm]+220[W] 6000lm:580W 

Standby ≤0.5W Every model 

* lm = ANSI Lumen according to IEC 61947-1 and IEC 61947-2 

Table 236: Criteria for the power consumption by the Blue Angel (RAL-UZ 127) 

Mode Power consumption 

On mode ≤0.065 [W/lm]×x[lm]+98[W] 

Standby 0.5W 

Off mode 0.5W 

Model Correction factor 

Projectors with ultra short or short throw ratio +30% 

High resolution projectors +10% 

Home cinema projectors +40% 

Office projectors > 5000 lm (with one lamp) +10% 

Office projectors >5000 lm (with two lamps) +50% 

Depending on the constellation of the video projector, the correction factors can be added up. 

According to Ricardo-AEA, the BAT for discharge lamp projectors is defined as: 

 Lamp life 5,000 hours; 

 On mode Efficiency 0.07 Watts/Lumen; and 

 Passive Standby 0.5W. 

 Auto power down to passive standby level with no data signal available to the projector. 

And the BNAT for video projectors is defined as: 

 High Efficiency LED and Laser light sources virtually eliminating RoHS banned substances in 

light path elements; 

 Predicted On-mode efficiency of 0.05 W /lumen; 

 Passive standby of 0.5W including wireless network standby; and 

 Auto power down to passive standby after defined period of inactivity. 

Assuming that the video projectors are equipped with high efficiency lamp sources, 183 kWh energy 

could be saved each year with video projectors. 

Table 237: Improvement potential in use phase at product level 

Video projectors Energy 
consumption 

average device 

Energy 
consumption BNAT 

Improvement 
potential in use 

phase 

School projectors 278 kWh/a 170 kWh/a 108 kWh/a 
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Video projectors Energy 
consumption 

average device 

Energy 
consumption BNAT 

Improvement 
potential in use 

phase 

Office projectors 151 kWh/a 86 kWh/a 56 kWh/a 

Home cinema projectors 51 kWh/a 32 kWh/a 19 kWh/a 

Sum 470 kWh/a 287 kWh/a 183 kWh/a 

The calculated energy savings for the EU stock of projectors are therefore estimated, by Ricardo-AEA, 

to be 0.41 TWh in 2020 and 0.15 TWh in 2025. As mentioned before, the stock seems to be quite 

high. In this case the improvement potential would be lower. 

Table 238: Improvement potential in use phase for EU stock (energy consumption) 

Video 
projectors 

Improvement 
potential in 
use phase 

EU Stock 
2020 

EU Stock 
2025 

Improvement 
potential EU 
stock 2020 

Improvement 
potential EU 
stock 2025 

School 
projectors 

108 kWh/a 3 Mio. 1.25 Mio. 0.32 TWh 
2.88 PJ 

0.14 TWh 
1.26 PJ 

Office 
projectors 

56 kWh/a 1.5 Mio. 0.25 Mio. 0.08 TWh 
0.72 PJ 

0.01 TWh 
0.09 PJ 

Home cinema 
projectors 

19 kWh/a 0.25 Mio. 0.12 Mio. 0.05 TWh 
0.45 PJ 

0.02 TWh 
0.18 PJ 

Sum 183 kWh/a 4.75 Mio. 1.62 Mio. 0.41 TWh 
3.69 PJ 

0.15 TWh 
1.35 PJ 

28.4.2.Improvement potential – Other resource consumption 

Video projectors that are labelled with TCO, the Nordic Swan or with the German Blue Angel meet 

requirements for noise emission, for plastics and materials used as well as for product safety and 

durability. They include requirements on: 

 Noise; 

 Hazardous substances; 

 Product lifetime; 

 Preparation for recycling; and 

 Packaging. 

28.5.Summary 

Table 239 presents a summary of the product group “video projectors”. 

Table 239: Summary – Video projectors (TWh for final energy, PJ for primary energy) 

 Year Video projectors 

Market data 

Stock 
2015 
2020 
2030 

9.5 Mio. 
4.75 Mio. 
1.62 Mio. 

EU-27 Energy consumption 
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 Year Video projectors 

In use phase 
(per year) 

2015 
2020 
2030 

1.87 TWh / 16.86 PJ 
1.06 TWh / 9.53 PJ 
0.39 TWh / 3.50 PJ 

EU-27 Energy savings 

In use phase 
(per year) 

2020 
2030 

0.41 TWh / 3.69 PJ 
0.15 TWh / 1.35 PJ 

Confidence in the energy savings estimates (from + to +++) 

  + 

The aggregate energy consumption of video projectors in the EU 27 is low and several stakeholders 

confirmed that the market of video projectors will decline in the future. This means that the 

improvement potential of video projectors won’t be high. Insofar, it should be discussed if this product 

group should be included in the working plan. 
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29.Water, steam and sand cleaning 

appliances 

29.1.Product group description 

This product group originally comprised three main categories: 

 Pressure washers; 

 Steam cleaners; and  

 Sand cleaning appliances.  

Pressure washers and steam cleaners are used both in domestic and non-domestic sectors 

(professional appliances). Pressure washers are found in car wash stations as well as home gardens. 

Steam cleaners include carpet, curtain and floor cleaners. Sand cleaning appliances are generally 

used in non-domestic sectors. They include sand blasters, which are used to clean metal and non-

metal surfaces, remove rust, and remove paint etc. 

Using market data from EUnited Cleaning, the European Cleaning Machines Association, it is possible 

to discard some of these appliances which represent niche markets. 

Table 240: Market data on 8 cleaning appliances and the reason for their exclusion 

Product category Reasons for exclusion 

Sand cleaning appliances No domestic market 

Niche market for industrial appliances: 

<1,000 units/yr in EU 

Domestic steam cleaners Niche products 

Commercial steam cleaners Niche market : <15,000 units/yr in EU 

Industrial high pressure cleaners (e.g. 

interior tank cleaning) 

Niche market : <1,500 units/yr in EU 

Stationary high pressure cleaners Niche market: <1,500 units/yr in EU 

Non-electric driven high pressure cleaners Niche market : <15,000 units/yr in EU 

Gas-fired high pressure cleaners Niche market : <500 units/yr in EU 

Ultra high pressure cleaners Niche market : <1,500 units/yr in EU 

According to these market data it seems appropriate to focus on high pressure cleaners (HPC). These 

appliances can be divided into three main categories: 

 Cold water domestic high pressure cleaner (Cold Wat. Dom. HPC); 

 Cold water commercial high pressure cleaner (Cold Wat. Com. HPC); and 

 Hot water commercial high pressure cleaner (Hot Wat. Com. HPC). 
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These appliances comprise a motor driven through a high pressure pump. In addition, hot water 

commercial HPC comprise a burner for the production of hot water. 

29.2.Market and stock data 

Eurostat data is available for “Steam or sand blasting machines and similar jet-projecting machines 

(Excluding fire extinguishers, spray guns and similar appliances)” (Prodcom code 28.29.22.30), but 

nothing specific for the three product groups studied. In addition, Eurostat International Trade provides 

imported and exported quantities for “Steam or sandblasting machines and similar jet-projecting 

machines” (CN code 842430), which cannot be used because they are not specific enough. Therefore, 

estimate of the stock for the three product groups was performed using the market sales figures for 

2012, 2020 and 2030 and lifetime figures provided by EUnited Cleaning. The coherence of these data 

has been verified using public data on sales in the French market France
437

. 

Table 241: Market data on high pressure cleaners in EU-27 

Parameter Year 
Cold Wat. 
Dom. HPC  

Cold Wat. 
Com. HPC 

Hot Wat. 
Com. HPC 

Sales 

2012 8,750,000 240,000 75,000 

2020 9,500,000 260,000 85,000 

2030 10,500,000 290,000 95,000 

Lifetime (years) 10 12 10 

Use time (hours a year) 8-12 50-100 100-150 

The sales follow a rather flat trend, for the three products. Sales for Cold water Dom. HPC are much 

higher than sales for the other two products. 

Taking these elements into account, a forecast of stock is estimated and presented in Figure 64. 

  

Figure 64: Estimated stock of high pressure cleaners (2012–2030) in EU-27 

                                                      

437
 GfK (2012), Bilan 2011 Brico-Jardin. Available at: http://www.gfk.fr/bilan_brico/GfK%20Distribution-Bilan_Annuel_Brico-

jardin_2011.pdf.  

http://www.gfk.fr/bilan_brico/GfK%20Distribution-Bilan_Annuel_Brico-jardin_2011.pdf
http://www.gfk.fr/bilan_brico/GfK%20Distribution-Bilan_Annuel_Brico-jardin_2011.pdf
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29.3.Resource consumption 

29.3.1.Energy consumption 

At individual product level 

Estimate of the use time for each category. It was considered in the calculation that Cold water 

Dom. HPC were used maximum one hour per month, so 12 hrs/yr. For commercial appliances, the 

estimation of the use time per year (between 1 hr/week to 3 hrs/week) come from measurements 

made by manufacturers and can be explained by the fact that for safety reasons (due to vibrations) the 

operators are not allowed to work continuously with these appliances. In addition, Operator Control 

Presence system stops the motor if the operator does not press the trigger. Therefore, the appliance 

does not consume energy when the trigger is not pressed. For calculation, it was assumed that Cold 

Water Com. HPC and Hot Water Com. HPC were used respectively 100 hrs/year and 150 hrs/year, 

which is the higher estimation. 

Estimate of energy consumption. Energy consumption of domestic pressure washers is also very 

dependent on usage frequency. It is estimated that home owners can use pressure washers between 

once per year to 30 times per year
438

, so it was considered that the average use was 12 hrs/year. This 

is not the case for commercial pressure waters. As mentioned in the previous section, their frequency 

of usage is higher, but the appliance only consumes energy when the user pull the trigger which is 

intermittent since high pressure cleaner are not for continuous duty.   

Table 242 presents the average energy consumption for each type of appliance, considering the 

general characteristics mentioned above. The average Gross Energy Requirement (GER) has been 

calculated through the EcoReport tool, based on (assumed) bill of materials (BoM) presented in 

section 29.3.2. 

Table 242: Energy consumption of high pressure cleaners 

High pressure 
cleaners 

Power 
range 
(kW) 

Average 
power load 

(kWh) 

Average 
consumption 

of oil for 
heating 
(L/hrs) 

Average 
GER (over 
life cycle)  

Average (final) 
energy 

consumption in use 
phase 

Cold Wat. 
Dom. HPC 

1.5–3 1.6 none 215 MJ 19.2 kWh/yr 

Cold Wat. 
Com. HPC 

2-10 4 none 4,085 MJ 400 kWh/yr 

Hot Wat. Com. 
HPC 

2-9 5 5
439

 42,710 MJ 8,250 kWh/yr 

At aggregate level 

The above average GER has been multiplied by market sales to obtain the aggregated GER (EU-27 

GER) for 2012, 2020 and 2030. The above average energy consumption has been multiplied by the 

stock to obtain the EU-27 Primary energy consumption in use phase (per year) for 2012, 2020 and 

2030. 

                                                      

438
 A. Genty et al. (2010), Identification of suitable water-using product groups for the development of EU Ecolabel and GPP 

criteria. 

439
 For oil, a LHV (Low Heating Value) of 10 kWh/L was used for calculation of the energy consumption. 
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Table 243: Aggregate EU-27 energy consumption of high pressure cleaners stock (TWh for 

final energy and PJ for primary energy) 

High pressure 
cleaners 

Energy indicator 2012 2020 2030 

Cold Wat. Dom. 
HPC 

EU-27 GER 1.9 PJ 2 PJ 2.3 PJ 

EU-27 Primary energy 
consumption in use 
phase (per year) 

1.7 TWh / 15 PJ 1.8 TWh / 16 PJ 2 TWh / 18 PJ 

Cold Wat. Com. 
HPC 

EU-27 GER 1.0 PJ 1.1 PJ 1.2 PJ 

EU-27 Primary energy 
consumption in use 
phase (per year) 

1.2 TWh / 10 PJ 1.2  TWh / 11 PJ 1.4  TWh / 13 PJ 

Hot Wat. Com. 
HPC 

EU-27 GER 3.2 PJ 3.6 PJ 4.1 PJ 

EU-27 Primary energy 
consumption in use 
phase (per year) 

6.2 TWh / 56 PJ 7.0 TWh / 63 PJ 7.8 TWh / 71 PJ 

29.3.2.Other resource consumption 

Resources used to manufacture high pressure cleaners come from EUnited Cleaning. 

HPC are composed of many components, each made of different material. The hose is usually made 

from one of the material – PVC, rubber, or Polyurethane. The fittings are either from plastic or brass. 

The most common material used to manufacture the pressure washer pump are plastic - PA6633GS 

(poly-acetate 66 % and glass fibre 33%), aluminium, brass, or stainless steel. 

The assumed BoM for an average HPC is presented in Table 244. The share of each material was 

estimated by the project team with inputs from the European manufacturer association. 

Table 244: Assumed BoM for high pressure cleaners 

Material 
Cold Wat. Dom. HPC Cold Wat. Com. HPC Hot Wat. Com. HPC 

Share [%] Weight [kg] Share [%] Weight [kg] Share [%] Weight [kg] 

Aluminium 8% 0.8 12% 4.2 4% 4.8 

Steel 27% 2.7 40% 14.0 64% 76.8 

Copper 3% 0.3 5% 1.75 3% 3.6 

Brass 1% 0.1 10% 3.5 3% 3.6 

Polyurethane 1% 0.1 1% 0.35 1% 1.2 

Rubber 1% 0.1 3% 1.05 2% 2.4 

Others 59% 5.9 29% 10.15 23% 27.6 

Total 100% 10 100% 35 100% 120 

For hot water commercial HPC, appliances sold on Internet websites show a consumption ranging 

from 4.5 to 10L of oil per hour of use. Using data from manufacturer, an average of 5L per hour of use 

was considered in the calculation. 



 

310 Preparatory study to establish the Ecodesign Working Plan 2015-2017 – Task 3 Draft Final Report 

Another issue needing consideration is the noise associated with high pressure cleaners.. According 

to their technical data, cold water domestic HPC can make a noise up to 95dB. 

Furthermore, pressure washers also consume water. Their water consumption is estimated at 350 

L/hr, 650 L/hr and 700 L/hr resp. for Cold Wat. Dom, Cold Wat. Com and Hot Wat. Com HCP, 

according to the manufacturers. Considering use patterns and number of units installed in 2012, the 

aggregate water consumption is about 634 mln m
3
. 

29.4.Improvement potential 

29.4.1.Improvement potential – Energy consumption 

The study carried out by Genty et al. (2010), assumed 20% improvement potential for pressure 

washers. Furthermore, some manufacturers claim that the use of a predefined eco-optimized mode for 

hot water commercial HPC that is sufficient to realize most of the cleaning with reduced  water 

temperature (60°C), it is possible to save energy. Reducing energy consumption implies to use the 

right temperature for a given task, so that the appliance is not used for too long, but does not use very 

hot water for no purpose. 

However, it seems that on average, the motors used by the pump are already quite efficient. 

Therefore, for increasing further their efficiency, it would be necessary to change the technology
440

. 

This would lead to a significant increase in the size of the motor, a significant increase in the 

consumption of copper and the price of the appliance as well as a reduced mobility. Another possibility 

for saving energy is to work on the nozzle. 

Finally, for hot water com. HPCs, it might also be possible to improve the efficiency of the burner. The 

average efficiency of the burners is around 89% to 90%
440

. The reason for this high burner efficiency 

is that most of European producers of HPCs are in Germany where national standards require 

efficiency above 88%. Few appliances are produced with burners having higher efficiency, but their 

price is nearly double. 

As a conclusion, the average models manufactured in Europe seem quite efficient, but energy savings 

could be achieved for the three product categories, by: 

 Increasing the efficiency of the least efficient products (including those imported); and 

 Working on all aspects of the appliance (the motor, the nozzle, and the burner) where small 

improvement might be possible. 

Considering the difficulty to evaluate the potential energy savings for the two items presented above, a 

conservative estimate of 10% energy savings during the use phase has been considered (Table 245). 

Table 245: Improvement potential individual product level – Water, steam and sand cleaning 

appliances 

High pressure cleaners 
Improvement potential 

with respect to GER 
Improvement potential with respect 
to energy consumption in use phase 

Cold Wat. Dom. HPC - 10% 

Cold Wat. Com. HPC - 10% 

Hot Wat. Com. HPC - 10% 

                                                      

440
 Information provided by the EUnited Cleaning Association. 
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Table 246 presents the estimated savings (in primary energy) at EU level for all categories of high 

pressure cleaners. 

Table 246: Improvement potential at EU-27 aggregate level – high pressure cleaners (TWh for 

final energy and PJ for primary energy) 

High pressure 
cleaners 

EU-27 improvement potential (per year) 

 2020 2030 

Cold Wat. Dom. 
HPC 

with respect to 
consumption in use phase 

0.18 TWh / 1.6 PJ 0.2 TWh / 1.8 PJ 

Cold Wat. Com. 
HPC 

with respect to 
consumption in use phase 

0.12 TWh / 1.1 PJ 0.14 TWh / 1.3 PJ 

Hot Wat. Com. 
HPC 

with respect to 
consumption in use phase 

0.7 TWh / 6.3 PJ 0.78 TWh / 7.1 PJ 

29.4.2.Improvement potential – Other resource consumption 

According to the motor used, the noise made by HPCs can be reduced. As an exemple, a constructor 

reduced by 10 dB the noise of his cold water domestic HPC compared to average similar appliances, 

by using watercooled motor instead of using external air cooled motor. The maximum noise is now 

76dB. 

Water consumption may also be reduced, but no data were gathered. 

29.4.3.Cost calculation 

The unit price of HPCs varies greatly according the product group. The following sale price ranges and 

averages are based on Internet research. 

Cold Wat. Dom. HPC cost between 70 € and 400 €, resulting in average cost price of 200 €. 

Cold Wat. Com. HPC cost between 120 € and 2,000 €, resulting in average cost price of 500 €. 

Hot Wat. Com. HPC cost between 3,000 € and 5,000 €, resulting in average cost price of 4,500 €. 

29.5.Summary 

Table 247 presents a summary of the product group of high pressure cleaners. 

Table 247: Summary – High pressure cleaners 

(TWh for final energy and PJ for primary energy) 

 Year Cold Wat. 
Dom. HPC 

Cold Wat. Com. 
HPC 

Hot Wat. Com. 
HPC Total 

Market data 

Sales 
(1,000) 

2012 8,750 240 75 9,065 

Stock 
(1,000) 

2012 
2020 
2030 

87,500 
95,000 

105,000 

2,880 
3,120 
3,480 

750 
850 
950 

91,130 
98,970 

109,430 

EU-27 Energy consumption 

Over the 
life cycle 

2012 
2020 
2030 

1.9 PJ 
2 PJ 

1 PJ 
1.1 PJ 

3.2 PJ 
3.6 PJ 

6.1 PJ 
6.7 PJ 
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 Year Cold Wat. 
Dom. HPC 

Cold Wat. Com. 
HPC 

Hot Wat. Com. 
HPC Total 

2.3 PJ 1.2 PJ 4.1 PJ 7.5 PJ 

In use 
phase 
(per year) 

2012 
2020 
2030 

1.7 TWh / 15 PJ 
1.8 TWh / 16 PJ 
2.0 TWh / 18 PJ 

1.2 TWh / 10 PJ 
1.2 TWh / 11 PJ 
1.4 TWh / 13 PJ 

6.2 TWh/ 56 PJ 
7 TWh / 63 PJ 

7.8 TWh / 71 PJ 

9.1 TWh / 81 PJ 
10.1 TWh / 91 PJ 

10.2 TWh / 101 PJ 

EU-27 Energy savings 

In use 
phase 
(per year) 

2020 
2030 

0.2 TWh / 1.6 PJ 
0.2 TWh / 1.8 PJ 

0.1 TWh / 1.1 PJ 
0.1 TWh / 1.3 PJ 

0.7 TWh / 6 PJ 
0.8 TWh / 7 PJ 

1.0 TWh / 9 PJ 
1.1 TWh / 10 PJ 

Confidence in the energy savings estimates (from + to +++) 

  ++ ++ ++  

Several limitations have been identified regarding the above approach: 

 The lack of figures for the domestic steam cleaners to confirm that it is indeed a niche product; 

 The lack of information regarding the share and the efficiency of the worst products on the 

market to evaluate the potential savings from these appliances; and 

 The evaluation of the increase in the sale price for reaching the 10% energy savings is difficult 

because high costs would be expected to reach that goal working on one specific item (motor 

efficiency, or burner efficiency), but there are not data available on how much it would cost to 

reach that goal working on several improvements. 
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30.Wireless / Induction chargers 

30.1.Product group description 

Wireless or inductor chargers use an electromagnetic field and the mechanism of inductance to 

“transfer” energy from a primary coil in the charger to a secondary coil in a charged device. Hence, no 

direct connection via cable is required. It is currently gaining popularity for charging mobile devices, 

such as smartphones and may play an important role in emerging technologies, such as electric 

vehicles and consumer electronics. It should be noted that inductive charging has been used in certain 

appliances such as electric toothbrushes for a long time. 

Essentially, wireless charging replaces the need for direct corded/metal contact charging, e.g. for 

increased convenience (smartphone charging) or to avoid contact with water/protect contacts from 

corrosion (electric toothbrushes). 

“Low voltage wireless chargers” have been identified in the review study of the External Power Supply 

Regulation (EC) No 278/2009
441

 for future regulation, also with reference to the advent of electric 

vehicle wireless chargers. It was concluded that this would necessitate a full preparatory study to 

compile the necessary data, test methods and requirement basis and then “full legislative procedure”. 

However, a decision was postponed to the next regular review of EC 278/2009 in another four years. 

Also, “low voltage power supplies” are defined as “external power supply with a nameplate output 

voltage of less than 6 volts and a nameplate output current greater than or equal to 550 

miliamperes”
442

.  It is unclear if this definition would also apply to low voltage wireless chargers. Also 

wireless electric vehicle chargers are presumably working in higher voltage ranges. Hence, there 

seems to be no sense in limiting the possible treatment of wireless chargers to low voltages. 

Hence, with regard to the rapid evolvement of the technology, the unclear scope and comments at the 

first stakeholder meeting the study team decided to compile more information on the product group. 

Wireless chargers are used in different current/ future applications, especially: 

 Mobile devices, especially smartphones, slates (tablets), smartwatches, video game controllers; 

 Consumer electronics; 

 Implantable biosensors; 

 Electric vehicles; 

 Industrial applications, especially robots; 

 Military applications, such as unmanned aircraft; 

 Electric toothbrushes. 

                                                      

441
 http://www.eup-network.de/fileadmin/user_upload/EPS_Review_Study_Draft_Final_Report.pdf and http://www.eup-

network.de/fileadmin/user_upload/Staff_Working_Document_ReviewExternal_Power_Supplies_18032013final.pdf  

442
 Regulation (EC) No 278/2009, Article 8 

http://www.eup-network.de/fileadmin/user_upload/EPS_Review_Study_Draft_Final_Report.pdf
http://www.eup-network.de/fileadmin/user_upload/Staff_Working_Document_ReviewExternal_Power_Supplies_18032013final.pdf
http://www.eup-network.de/fileadmin/user_upload/Staff_Working_Document_ReviewExternal_Power_Supplies_18032013final.pdf
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All kinds of other applications are suggested for inductive “chargers”/ power supply, such as enhanced 

packaging that lights up when moved on the shelf or has inductive cooking capabilities included, 

powering kitchen appliances on induction enabled tables, powering TVs, computers, etc wirelessly
443

. 

For this analysis two main groups have been selected: Mobile device wireless chargers, given their 

rapid introduction in the market and electric vehicle wireless chargers given their potential scale of 

energy consumption. Other application may emerge (kitchen appliances, unmanned aircraft/ drones) 

that may also justify a closer investigation. 

Mobile device wireless chargers 

Two principle mobile device wireless chargers are in use: 

 Wireless Power Magnetic Induction
444

: requires close/ direct contact between charger and 

charging device and exact alignment 

 Wireless Power Magnetic Resonance
445

: allows for more freedom and greater distances so 

that devices do not need to be placed exactly on the sending circuit. Sending and receiving coil 

are attuned to the same resonance frequency. This is e.g. used by the Qi-Standard of the 

Wireless Power Consortium (see below). 

Three major consortia seem to be developing standards for wireless charging
446

: 

 The 2008 established Wireless Power Consortium with more than 140 members, a published 

and public standard (“Qi”) and 160 certified products at end of 2013; most widely applied 

standard to date. Frequency of power transfer at 150 kHz; 

 The 2012 established AT&T backed Power Matters Alliance (PMA) has more than 80 members. 

Has signed agreement with A4WP in February to consolidate standards
447

; 

 The 2012 established and Samsung backed Alliance for Wireless Power (A4WP) has more than 

40 members. Frequency of power transfer at 7 MHz. Has signed agreement with A4WP in 

February to consolidate standards
 448

. 

Effort is put into extending the power range of wireless charging. The most widely used standard is 

currently allowing for power transfer of 5 Watt. Work is put into extending this range to 15 Watt, then 

120 Watt and eventually 2 kW (intended for powering kitchen appliances). 

Electric vehicle wireless chargers 

Wireless charging for electric vehicles is developed for automobiles and light duty vehicles (such as 

buses, light trucks). Developments seems to be pursuit largely independently of consumer electronics 

wireless charging. 

Works by installing stationary pads in the ground connected through converters to the main grid. A 

receiving unit is installed underneath the vehicle. The vehicle can be automatically recharged by 

parking/ stopping the vehicle above the pad, e.g. at bus stops or parking lots. 
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Different manufacturers have announced working on wireless EV charging: 

 Daimler and BMW are supposedly working together to develop a charging system at 3.6 kW 

and 90 % efficiency
449

 

 A number of manufacturers, such as Toyota, Mitsubishi and Audi working with the wireless 

charging developer WiTricity and its resonance charging technology, with Toyota being said to 

offer such a system by 2016. 

Future wireless charging systems may even be able to charge vehicles while driving
450

. However, this 

technology is even further away from commercial implementation than static wireless charging.
451

 

International Electric Vehicle Commission is proposing standard for ICPT (Inductive Coupling Power 

Transfer)
452

. 

In scope 

 Wireless chargers for mobile devices such as smartphones, slates, video game controllers, 

smartwatches 

 Wireless power supplies for devices such as TVs, computers, kitchen appliances, innovative 

packaging 

 Wireless chargers for electric vehicles 

 Possibly wireless chargers for unmanned aircraft, if not exempted by law in a member state 

Out of scope 

 Wireless chargers for implantable biosensors (other performance characteristics arguably more 

important) 

 Wireless chargers for toothbrushes (given their low (and regulated) standby energy 

consumption and short use-times, impact and savings potentials seen as small) 

It is unclear if industrial wireless power applications are sufficiently homogenous to include in scope. 

Energy consumption is likely significant given that it currently is one of the more important markets for 

wireless power systems. Best treatment of wireless charging of unmanned aircraft, presumably mostly 

for military use, yet with the advent of drones for civil use potentially also relevant outside the military 

is likewise unclear. 

30.2.Market and stock data 

Considering that inductive charging may still be in its relative infancy, estimation of current market and 

especially future growth is difficult and bound to be faulty. Nonetheless, that should not be an 

argument against a first approximation. Sales of wireless chargers are estimated at 234.9 million units 

in 2014. Mobile phone inductive chargers alone are estimated to grow from a market size of 3 

[billion]
453

 dollars to 33.6 billion dollars in 2020, under the assumption that all smartphones will 

                                                      

449
 http://green.autoblog.com/2014/07/15/daimler-bmw-partnering-up-on-wireless-charging/, last accessed 6 September 2014 

450
 http://www.nzherald.co.nz/technology/news/article.cfm?c_id=5&objectid=11155859, last accessed 9 July 2014 

451
 http://green.autoblog.com/2014/07/08/toyota-prius-phev-wireless-charging/, last accessed 6 September 2014 

452
 http://www.iec.ch/etech/2014/etech_0314/tech-4.htm, last accessed 9 July 2014 

453
 The source speaks of “million”, this is likely misquoted however as one firm offering wireless chargers, Duracell Powermat, 

alone has reportedly had revenues of 100 million dollars in 2011 (http://www.technologyreview.com/news/429163/wireless-

charging%E2%80%94has-its-time-finally-arrived/, last accessed 9 July 2014). 

http://green.autoblog.com/2014/07/15/daimler-bmw-partnering-up-on-wireless-charging/
http://www.nzherald.co.nz/technology/news/article.cfm?c_id=5&objectid=11155859
http://green.autoblog.com/2014/07/08/toyota-prius-phev-wireless-charging/
http://www.iec.ch/etech/2014/etech_0314/tech-4.htm
http://www.technologyreview.com/news/429163/wireless-charging%E2%80%94has-its-time-finally-arrived/
http://www.technologyreview.com/news/429163/wireless-charging%E2%80%94has-its-time-finally-arrived/


 

316 Preparatory study to establish the Ecodesign Working Plan 2015-2017 – Task 3 Draft Final Report 

eventually make use of this technology
454

.  Another source from 2010 assesses global revenues with 

wireless chargers for mobile devices at 1 billion dollars in 2012, growing to 11.8 billion dollars by 

2020
455

.  

Different current market trends with regard to mobile devices point to possible significant market 

growth: 

 Wireless chargers are available for all major smartphone devices (extra casing or clip, changed 

battery door for phone and independent charging device, itself connected to the grid via external 

power supply); 

 First phones appear on the market with wireless charging directly integrated, such as Samsung 

Galaxy S4, Nokia Lumia smartphone, LG Electronics Nexus 4 and Verizon Wireless/HTC Droid 

DNA
456

;  

 In June 2014 Starbucks announced a partnership with Duracell to “place 100,000 of the 

Duracell chargers at specially-marked tables in each Starbucks location”
457

. Nokia has 

announced a similar initiative, accompanying its Lumia 920 smartphone, to install public 

“charging pads” at the Coffee Bean & Tea Leaf shops in the U.S. and at the Virgin Atlantic 

London Heathrow terminal
458

;  

 General Motors is said to intend to include wireless charging (for mobile devices) in upcoming 

Cadillac, Chevrolet and Buick lines
459

; 

 Intel is developing and offering chipsets to wirelessly charge mobile devices such as 

smartphone by placing it in the vicinity of a notebook computer
460

; 

 The recent ban of uncharged phones and electronics on US bound flights may increase 

demand for “on the go” charging stations, especially at airports
461

.  

Current growth rates of more than 55 % on average are suggested (for 2013-2018) by one source
462

.  

Market research also suggests almost ubiquitous availability of wireless charging stations for 

smartphones in “consumer electronics, automotive, restaurants, kiosks, tables, night stands, hotels, 

airports, and public places”. Common mobile device chargers can charge more than one device at the 

same time. 

Pike Research has identified consumer electronics and industrial applications (sensor networking and 

wireless “slip rings” for robotic arms/ rotating joints) as the major wireless power markets. Other 
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significant markets include electric vehicle charging, military applications and mobile 

computing/communications devices. 

For consumer electronics dominant manufacturers are: Duracell Powermatt LLC, Energizer Holding 

Inc., Fulton Innovation LLC, and WiTricity Corp
463

. Other big players are entering the market, such as 

Qualcomm, Texas Instruments, Freescale, WirelessEfficiency and ST-Ericsson
464

.  

For other applications also General Motors and General Electric are mentioned
465

.  

Wireless charging for consumer electronics 

It is conceivable that wireless chargers/ power supplies will replace/ complement a significant share of 

the conventional power supplies/ chargers over time and hence relate strongly to existing power 

supplies and consumer electronics regulations. Some market players suggest that it may become as 

ubiquitous as wifi is now in electronic devices. 

Competing standards are still an obstacle to market development. A common standard will likely 

accelerate market development considerably. The Qi-Standard developed by the Wireless Power 

Consortium is said to be already implemented in 8 million devices since 2009. But also PMA has 

gained ground, with important market players such as General Motors, Google, AT&T, WiTricity and 

PowerKiss having joined in (though some are part of several of these consortia)
466

.  

Hence, only very approximate estimates of market development can be made. An approximation will 

be attempted, as the product group seems very closely related to external power supplies: devices 

that are equipped with external power supplies are usually more portable than those with internal 

power supplies and hence apt to be equipped with a more mobile wireless power solution. 

Therefore, an approximation of overall market is done through the market for external power supplies. 

The original preparatory study for that product group is from 2006/2007
467

 and seems outdated for this 

purpose, especially given the appearance of new mobile technology on the market (e.g. smartphones, 

slates). And the review study does not contain an updated detailed market assessment. Clasp (2013) 

has recently done an estimate of potential energy savings from a revision of existing Ecodesign and 

labelling directives, including an assessment of the external power supplies regulation
468

. It includes a 

projection of stock and sales of external power supplies in Europe, based on detailed data from the 

US and adapted to EU-27 according to difference in GDP and population. Growth was assumed by 

Clasp to be in line with population growth and the kind and share of devices assumed to remain 

constant. (see Table 248) The numbers from Clasp contain the six high volume products mobile 

phones, notebooks, smartphones, video game consoles, LAN equipment and answering machines 

and are than scaled to include all external power supply models. This is taken as the basis for 

estimating sales and stock of wireless chargers for consumer electronics in Europe. Though wireless 

chargers may not be used for powering products such as answering machines, there are other product 

groups (e.g. smartwatches) which are not included in the projections. Alltogether, the figures seem 

very conservative coming to significantly less than 1 device per capita per year. However, as no 
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information on detailed developments was available, the numbers from Clasp seem reasonable to use 

for a first indication. 

Assuming a ratio of wireless chargers to total number of external power supplies of 0.5 % in 2010 and 

1 % in 2015, then linearly growing to 50 % in 2030 and assuming an average lifetime of 3 years for 

wireless chargers the following figured can be derived. 

Table 248: Projected sales of external power supplies in EU-27 (in thousands)
469

 

 
2010 2015 2020 2025 2030 

Sales EPS (in thousands) 381,000 387,000 391,000 395,000 397,000 

Stock EPS (in thousands) 1,758,000 1,784,000 1,807,000 1,826,000 1,840,000 

Ratio Wireless chargers 

to EPS 
0.5% 1.0% 17.3% 33.7% 50.0% 

Stock wireless chargers 

(in thousands) 
8,790 17,840 313,213 614,753 920,000 

Assumed lifetime 3 3 3 3 3 

Sales (wireless chargers) 

(in thousands) 
5,274 14,272 195,156 495,454 799,786 

Sales of wireless chargers would hence go from about 14 million in 2015 up to 200 million in 2020 and 

stock from 18 million in 2015 up to 313 million in 2020. 

Electric vehicle wireless charging 

Electric vehicle charging has been used in certain industrial applications for years (e.g. robots) and 

with the generally rising importance of electric vehicles the technology is trialed and demonstrated in a 

range of different systems, e.g. bus lines. However, it is still heavily under development, which makes 

projections difficult. 

There seems to be disagreement which charging standard will eventually prevail for electric vehicles. 

Though wireless charging promises to ease vehicle charging in many ways, there currently seems to 

be a focus on plug-in charging. However, this may change as it promises much greater convenience 

as some experts point out.
470

 For wireless charging a focus is placed on stationary charging, that is 

charging, while the vehicle is in a parking position (without driver). However, research is also going 

into allowing for quasi-dynamic (e.g. in stop and go circumstances, with driver on-board) and dynamic 

charging (highway driving, with driver on-board)
471,472

. Within the IEEE Standards Organization 

standards are developed for the different use-cases. 

Pike research expects wireless charging in Europe to reach 79 million Euro revenue and more rapid 

growth in 2020, compared to 1 billion Euro total revenue of electric vehicle charging equipment that 
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year, with commercial AC charging stations taking the largest share. Late fast growth in wireless 

charging is attributed to the lack of a common standard
473

. Another reference to the same study 

reports expected sales of electric vehicle charging stations to grow from 47,000 units in 2012 to about 

900,000 units in 2020 with a total stock of 4 million charging stations in place in that year
474

.  

Taking these numbers as a basis and assuming a share of 20 % for wireless charging, the following 

sales and stock model can be derived. (see Table 2) 

Table 249: Projected sales and stock of wireless chargers for electric vehicles in Europe (own 

calculation) 

 2012 2015 2020 2025 2030 

Sales EV chargers (in thousands) 47 189 900 1,137 1,374 

Stock EV chargers (in thousands) 209 351 4,000 4,237 4,474 

Share wireless chargers 20% 20% 20% 20% 20% 

Sales wireless EV chargers (in thousands) 9 38 180 227 275 

Stock wireless EV chargers (in thousands) 42 70 800 847 895 

Stock of wireless EV chargers is expected to grow from 70 thousand in 2015 to about 800 thousand in 

2020. However, there is a huge uncertainty with regard to the development of the market. These 

figures should therefore be taken with a lot of caution. Given the recent advances made by some 

automobile manufacturers as pointed out in the introduction, future numbers and share of wireless 

charging could be much higher. 

30.3.Resource consumption 

30.3.1.Energy consumption 

Energy efficiency depends on a number of factors, particularly: 

Coupling factor of the coils (especially distance between primary and secondary circuit); 

 Alignment of the circuits (less important in resonant coupling); 

 Coil inductivity; 

 Quality factors of coils; 

 Possible need for cooling, especially at higher power ranges as for electric vehicles. 

Wireless chargers for consumer electronics 

Wireless chargers/ power supplies have lower energy transfer efficiencies than conventional power 

supplies, particularly given the established efficiency requirements for the latter. Also a conventional 

power supply is still needed to provide power to the inducing part/ coil of the wireless charger. Current 

models will hence have conversion losses in addition to what the conventional charger/ power supply 

in place may already have. Future models may achieve somehow better energy efficiencies when the 

different components are fully integrated. 
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The lower efficiencies are largely due to the need for transformer coils and the particular design 

parameters of the charger. 

Given the dynamic technological evolution and a general ambition to make consumer electronics more 

portable (e.g. as seen with WiFi and Ethernet) it is conceivable that wireless chargers will over time 

become the standard method of charging, freeing them of the need to connect with cords. 

Improvements made in conversion efficiencies of power supplies would then potentially be partly 

eaten up by losses in wireless chargers. 

To estimate conversion losses for the stock of wireless chargers identified earlier, average conversion 

losses for wireless chargers are approximated through conversion losses of external power supplies. 

Clasp (2013) provides a figure for average annual energy consumption of an external power supply at 

4.164 kWh (in their business-as-usual scenario, i.e. based on current Ecodesign requirements). 

Assuming this is from an average conversion efficiency of 82 % and assuming an average conversion 

efficiency of 70 % for wireless chargers (a figure provided by one of the consortia developing 

standards for wireless chargers
475

)
476

, average conversion losses of 6.9 kWh per year and wireless 

charger can be calculated. 

Applying this to the stock of wireless chargers derived earlier, we can estimate total annual final and 

primary use-phase energy consumption. 

Table 250: Aggregate EU energy consumption – Wireless chargers for consumer electronics 

 2010 2015 2020 2025 2030 

Stock wireless chargers (in 

thousands) 
8,790 17,840 313,213 614,753 920,000 

Total final energy consumption EPS 

(TWh) 
7.32 7.43 7.52 7.60 7.66 

Average energy losses per  EPS 

(kWh/year) 
4.16 4.16 4.16 4.16 4.16 

Average energy losses per wireless 

charger at 70% efficiency instead of 

82% (kWh/year) 

6.9 6.9 6.9 6.9 6.9 

Total annual use-phase final energy 

consumption (TWh) 
0.06 0.12 2.2 4.3 6.4 

Total use-phase primary energy 

consumption (PJ) 
0.5 1.1 19.6 38.4 57.5 

Total primary energy consumption of the stock of wireless chargers for consumer electronics is 

expected to grow from 1.1 PJ in 2015 to around 20 PJ in 2020 with obviously large uncertainties in 

both directions. 
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Wireless chargers for electric vehicles 

A report by Pike Research that AC charging systems provide power of up 7.2 kW (sometimes more), 

DC installations 20-50 kW (sometimes up to 100 kW) 

Assuming that each EV wireless charger is in active use for 6 hours a day at 3 kW output power and 

70 % efficiency we can estimate overall conversion losses. These amount to about 20 PJ in 2020. 

(see Table 251) 

Table 251: Annual final and primary energy consumption of stock of EV wireless chargers in 

Europe 

 2010 2015 2020 2025 2030 

Stock wireless EV chargers (in thousands) 42 70 800 847 895 

Average energy losses per EV wireless 

charger (kWh/year) 
2816 2816 2816 2816 2816 

Improved average energy losses per EV 

wireless charger (kWh/ year) 
1643 1643 1643 1643 1643 

Total annual use-phase final energy 

consumption (70% efficiency) (TWh) 
0.12 0.20 2.25 2.39 2.52 

Total use-phase primary energy consumption 

(70% efficiency) (PJ) 
1.1 1.8 20.3 21.5 22.7 

30.3.2.Other resource consumption 

Basic components of wireless chargers are the coils, power electronics and other electronic 

components such as printed circuit boards. Resource consumption is hence mostly related to bulk 

materials (especially copper in coils) and general resource issues related to electronics (energy 

consumption in manufacture), use of “problematic” raw materials. Wireless charging may need further 

components for optimal power transfer, e.g. wireless device communication to “negotiate” best 

charging parameters and standards to use and converters to allow for exact power supply of sending 

circuit. 

For their wireless charging initiative Starbucks makes a green claim that the “wireless charging 

requires fewer transformers, which means less electronic waste in landfills over time.”
477

 It is not clear 

how this would be achieved. 

Wireless chargers may have an advantage over conventional plug-in power supplies with regard to 

durability (no open contact and hence less corrosion, less strain during use as no moving parts). 

Other issues that are of relevance to wireless charging are: 

 Electromagnetic interference with other equipment; 

 Shielding humans from electromagnetic fields, especially between the two coils. 

Given the large uncertainties with regard to basic technologies and scale, no further approximation of 

resource consumption was attempted. 
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30.4.Improvement potential 

30.4.1.Improvement potential – Energy consumption 

Wireless chargers for consumer electronics 

Typical efficiency of a wireless charger seems to be around 70 % and achievable efficiency between 

80-85 %
478

. The Wireless Power Consortium claims to have achieved 0.0001 Watt standby power 

consumption in a demonstration wireless charger. It is unclear what standby power consumption is 

achieved in currently available devices
479

.  

Also for the conversion efficiency itself the consortium makes a claim that wireless chargers can be as 

efficient as conventional chargers, given that the charging and power transfer are functionally 

integrated
480

.  

To project future energy savings it is assumed here that currently achieved efficiency of 70 % can be 

improved to 82 % with intervention. (see Table 252) Annual primary energy savings of about 8 PJ 

seem possible in 2020, based on these rough estimates. Real market and technology development 

may result in quite different estimates. However, given the many different technologies on the market 

it is also likely that differences in energy efficiencies exists. 

Table 252: Achievable annual final and primary energy savings for consumer electronics 

wireless chargers in EU-27 

 2010 2015 2020 2025 2030 

Stock EPS (in thousands) 1,758,000 1,784,000 1,807,000 1,826,000 1,840,000 

Average energy losses per 

wireless charger at 70% 

efficiency instead of 82% 

(kWh/year) 

6.9 6.9 6.9 6.9 6.9 

Total annual use-phase final 

energy consumption (TWh) 
0.06 0.12 2.2 4.3 6.4 

Total use-phase primary energy 

consumption (PJ) 
0.5 1.1 19.6 38.4 57.5 

Improved final energy 

consumption (82% efficiency) 

(TWh)  
0.07 1.3 2.6 3.8 

Annual final energy savings 

potential (TWh)  
0.05 0.9 1.7 2.6 

Annual primary energy savings 

potential (PJ)  
0.4 7.8 15.4 23.0 

There may be further improvement potential in the future. Toshiba Electronics has developed a 5 W 

wireless power receiver, achieving a power conversion efficiency of 95 %
481

, temperatures staying 
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  http://blog.nxp.com/wireless-charging-convenience-over-efficiency/, last accessed 9 July 2014 
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  http://www.wirelesspowerconsortium.com/technology/total-energy-consumption.html, last accessed 8 July 2014 
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  http://www.wirelesspowerconsortium.com/technology/total-energy-consumption.html, last accessed 8 July 2014 

http://blog.nxp.com/wireless-charging-convenience-over-efficiency/
http://www.wirelesspowerconsortium.com/technology/total-energy-consumption.html
http://www.wirelesspowerconsortium.com/technology/total-energy-consumption.html
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below 45 °C compared to 80 °C of less efficient receivers
482

. For their wireless charging initiative 

Starbucks makes a green claim that the “high-efficiency transformers … use DC power instead of 

traditional AC power and consume less energy”
483

. 

Also, resonant inductive chargers are said to be more efficient than conventional inductive chargers, 

especially across larger distances. Transfer efficiencies of 95-97 % seem possible in theory, even at 

low coupling coefficients
484

. However it is unclear if and when this is achievable in commercial 

applications, this would have to be investigated in detail. 

In the review of Regulation (EC) No 278/2009 low voltage wireless chargers were identified to provide 

a possible savings potential of 0.538+ TWh per year in 2025 (not including electric vehicles) if the 

same requirement as for conventional power supplies were set. It is however unclear, how this figure 

was derived
485

. Given the possible market dynamics around wireless chargers this estimate may be 

too low. 

Wireless chargers for electric vehicles 

Achievable transfer efficiency of above 90 % is apparently possible with newer (and patented) 

technology
486

. The technology, developed by New Zealand based researchers, is trialed in different 

systems, e.g. a 120 kW bus charging system and 3 kW consumer vehicles and will also be used to 

power the safety cars in the new Formula-E. It is however unclear how realistic such conversion 

efficiencies are for future commercial use, especially given the lack of standards and very uncertain 

technological pathway for charging technology and infrastructure. A comment by the Japan Electrical 

Manufacturers’ Association (JEMA) that efficiencies and possibilities of technologies “depends on the 

definition of transfer efficiency (input/output pair of the measurement, maximum value or average 

value in the measurement), the distance between transmitter's coil and receiver's coil and the gap of 

parking position of car.” Achievable efficiencies in practice may hence be much lower than the 90 % 

quoted before. 

Savings potentials for electric vehicle wireless chargers have been assessed based on the 

assumption that conversion efficiency could be improved to 80 %. Applying this to the stock model 

developed earlier, annual primary energy savings potential of about 9 PJ may be possible in 2020. 

However, these figures should be taken with a big grain of salt, given the uncertain future market 

development.  

Table 253: Annual final and primary energy savings potential for EV wireless chargers in 

Europe 

 2012 2015 2020 2025 2030 

Stock wireless EV chargers (in 

thousands) 
42 70 800 847 895 

Average energy losses per EV 

wireless charger (kWh/ year) 
2816 2816 2816 2816 2816 
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 http://electronicdesign.com/power/qi-compliant-wireless-power-receiver-generates-little-heat, last accessed 8 July 2014 
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  http://www.toshiba-components.com/wireless/6444A_White%20Paper.pdf, last accessed 8 July 2014 
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 http://www.newscientist.com/article/mg22129534.900-wireless-charging-for-electric-vehicles-hits-the-road.html  
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 2012 2015 2020 2025 2030 

Improved average energy losses 

per EV wireless charger (kWh/ 

year) 

1643 1643 1643 1643 1643 

Total annual use-phase final 

energy consumption (70 % 

efficiency) (TWh) 

0.12 0.20 2.25 2.39 2.52 

Total use-phase primary energy 

consumption (PJ) 
1.1 1.8 20.3 21.5 22.7 

Improved final energy 

consumption (80 % efficiency) 

(TWh)  
0.1 1.3 1.4 1.5 

Annual final energy savings 

potential (TWh)  
0.08 0.94 0.99 1.05 

Annual primary energy savings 

potential (PJ)  
0.74 8.45 8.95 9.45 

30.4.2.Improvement potential – Other resource consumption 

No assessment of improvement potential of other resource consumption has been done. 

30.4.3.Cost calculation 

Inductive chargers for consumer electronics are generally more costly than conventional chargers/ 

power supplies. A typical range seems to be 50-100 Euro. Manufacturing costs are mentioned as a 

potential obstacle for fast adoption of wireless chargers. This may partly be due to the need for copper 

wiring as well as the limited production numbers given the still high diversity of charger types. 

No cost estimates for EV wireless chargers were available. 

30.5.Summary 

Given the dynamic and uncertain market development, including the likely emergence of new and 

innovative technologies it is currently difficult to identify specific improvement options/ technologies. 

However, potential future energy consumption of wireless chargers for both mobile devices and 

electric vehicles are significant with existing differences in conversion efficiencies of different 

technologies. This should be taken into consideration when deciding on the next Ecodesign Workplan. 

Close monitoring of the market and technology development is advisable to identify significant trends 

early on. 

The timing of a possible preparatory study also seems important, as advances in technology and 

standards are happening fast and would likely influence results. Launching a preparatory study at this 

point in time seems premature but could be considered with the growing maturity and prevalence of 

wireless chargers. If and when wireless chargers are deemed to be of interest, it is advisable to have 

separate preparatory studies for a) wireless chargers for mobile devices and b) (wireless) chargers for 

electric vehicles as these are likely very different with regard to technologies, design, size, energy 

consumption, etc. Of these two product categories wireless chargers for mobile devices are on the 
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market today and hence of more interest for closer investigation in the near future. For both studies it 

should be considered how helpful and aspired innovation can be fostered while ensuring basic 

conversion efficiencies. The Alliance for Wireless Power (A4WP) warned in a comment to an earlier 

version of this report that “premature regulation would inhibit the successful commercialization of the 

technology”. 

Resource impacts and possible improvement options have not been investigated for this product 

group, also due to technologies being in early market development. Resource impacts and 

improvement options may mostly stem from limiting use of bulk materials such as copper in coils and 

to the electronic components present in the charging systems. 

The stated estimated for energy consumption and possible savings rely on very rough assumptions 

and would have to be verified based on more accurate field data. 

Some further consideration for these product categories: 

 It is conceivable that wireless chargers/ power supplies will replace/complement a significant 

share of the conventional power supplies/ chargers over time and hence relate strongly to 

existing power supplies and consumer electronics regulations. Some market players suggest 

that it may become as ubiquitous as wifi is now in electronic devices. 

 The conversion losses of wireless chargers/ power supplies will usually be in addition to an 

existing conventional power supply as they are connected in series. 

 How can innovation in the market for wireless chargers be maintained while ensuring adequate 

energy conversion efficiency? 

 Wireless charging contains the promise of liberating portable devices from having to think about 

their power supply, as encapsulated in the following statement in Computer Weekly: 

 “If you make wireless power available like Wi-Fi, with lots of free charging surfaces scattered 

around cafes, public transport, libraries and offices, it becomes feasible to keep things going 

indefinitely while you’re out and about. The dead mobile becomes history. The restaurant keeps 

you there for an extra half an hour while your mobile - and you - top up for the journey home 

and, in turn, the handset manufacturer has a much more flexible device.”
487

  

 This would likely entail a significantly changed landscape for many of the products covered by 

Ecodesign regulations. It could for example reduce the need for super-efficient mobile devices if 

running out of power is not much of an issue anymore. 

 Are industrial and military applications of wireless power homogenous enough to include them 

in scope? 

The following summary table provides rough estimates of stock and sales data for the two product 

categories as well as estimates of energy consumption and improvement potential. 
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Table 254: Summary of product group wireless chargers for mobile devices and electric 

vehicles (TWh for final energy and PJ for primary energy) 

  
Year 

Wireless chargers 
consumer 
electronics 

Wireless chargers 
electric vehicles 

Total 

Market data (in thousand) 

Sales 2010 5,274 n.a. 5,274 

Stock 

2010 8,790 42 (2012) 8,832 

2020 313,213 800 314,013 

2030 920,000 895 920,895 

EU-27 Energy consumption 

Over the 
life cycle 

2010 

n.a. n.a. n.a. 2020 

2030 

In use 
phase 

2010 

(2012) 

0.06 TWh 0.12 TWh 0.18 TWh 

0.5 PJ 1.1 PJ 1.6 PJ 

2020 
2.2 TWh 2.25 TWh 4.45 TWh 

19.6 PJ 20.3 PJ 39.9 PJ 

2030 
6.4 TWh 2.52 TWh 8.92 TWh 

57.5 PJ 22.7 PJ 80.2 PJ 

EU-27 Energy savings 

In use 
phase 

2020 0.87 TWh / 7.8 PJ 0.9 TWh / 8.5 PJ 1,8 TWh / 16.3 PJ 

2030 2,6 TWh / 23 PJ 1.1 TWh / 9.5 PJ 3,6 TWh / 32.5 PJ 

Confidence in the energy savings estimates (from + to +++) 

  
+ + + 

Additional information 

Copper as 
major bulk 
material 

Advantages in durability compared to other chargers? 
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31.Conclusion 

31.1.Product groups for investigation in Task 4 

The first result of Task 3 is a list of 14 product groups that are taken forward for further investigation in 

Task 4.  

Task 4, “Detailed analysis” contains an assessment of additional environmental impacts as well as the 

regulatory environment. In order to choose product groups for inclusion in Task 4, a “product matrix” 

was created that allowed for comparing various criteria (see Annex III). The following criteria were 

applied: 

 Improvement potential with respect to aggregate EU-27 energy savings. The improvement 

potential could be related to use phase and / or gross energy requirement, and could be present 

in the target year 2020 and / or 2030. The indicative threshold was 7 PJ/year; 

 Improvement potential with respect to other resources; and 

 Possible that the energy and / or resource savings could be reaped by using the instruments of 

Ecodesign or Energy Labelling.
488

 

The following criteria were used as additional (supporting) criteria: 

 Sales, because they indicate market relevance for consumers and cost of Ecodesign per unit. 

Besides sales in the base year, anticipated market development was also taken into 

consideration (not shown in the product matrix). 

 Need for in-depth study of the regulatory environment: PGs where an in-depth study of the 

regulatory environment was necessary in order to clarify whether Ecodesign measures are 

appropriate and how they might interact with other policies. This includes PGs where the 

suitability of energy labelling would need further exploration;  

 Confidence in the savings estimates; 

 Any other specific considerations were added where applicable. 

The criteria were applied in the following way: 

In a first step, all PGs with savings potential above the threshold of 7 PJ were identified. PGs where 

included if the savings occurred at least in one the two target years, 2020, or 2030. The assessment 

was done either at the level of the aggregate product group (if it was thought to be sufficiently 

homogeneous) or at the level of subgroups (if the group was considered heterogeneous and 

subgroups needed to be created). This step rendered a set of 16 product groups (PGs) for 2020 and 

an additional six PGs for 2030. The set of product groups comprised:  

 For 2020: Anti-legionella filters; Aquarium lighting systems, Building automation control systems 

in non-residential buildings, Glass / hard plastic greenhouses, Hair driers, Hand driers, Hot 

cupboards, Lifts, Kettles, Private pool heaters, Public pool heaters, Reefers, Toasters, Water, 

                                                      

488
  A detailed analysis of the regulatory environment is the object of Task 4. However, it often emerged already in the course of 

Task 3 whether Ecodesign or Energy Labeling could at all be relevant. 
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steam and sand cleaning appliances (High pressure cleaners), Wireless chargers for consumer 

electronics, and Wireless chargers for electric vehicles; and 

 For 2030: additionally Base stations, Escalators and moving walkways, Gateways, Gateways 

(ONTs), Pre-fabricated houses and PV inverters. 

In a second step, product groups were marked which indicated relevant other resource savings 

potentials. This assessment was done qualitatively based on the discussion in the individual product 

chapters. Relevance could mean different things, among them the sheer amount of possible bulk 

material savings by recycling or lifetime extension, the saving of rare or valuable materials by 

recycling, lifetime extension or reuse; high variations in water consumption etc. This exercise rendered 

23 product groups.  

In an additional step, PGs where an important savings potential could be, at least roughly, 

quantitatively demonstrated, were specifically highlighted. Those product groups comprised: 

 Base stations, Greenhouses, Imaging equipment and Cartridges, Kettles, and Mobile phones. 

 Of these, only Imaging equipment and Mobile phones were groups not already chosen because 

of their energy savings potential. 

It has to be noted that this assessment was in most cases rough and the results indicative only, as 

sufficient information has not been readily available for many product groups. It does therefore not 

mean that other product groups may not present important resource savings options. 

A preliminary list of product groups that presented either energy savings above 7 PJ or quantitatively 

demonstrable relevant resource savings included therefore: 

 Anti-legionella filters; Aquarium lighting systems, Base stations, Building automation control 

systems in non-residential buildings, Escalators and moving walkways, Gateways, Gateways 

(ONTs), Glass / hard plastic greenhouses, Hair driers, Hand driers, Hot cupboards, Imaging 

equipment (including cartridges), Kettles, Lifts, Mobile phones, Pre-fabricated houses, Private 

pool heaters, Public pool heaters, PV inverters, Reefers, Toasters, Water, steam and sand 

cleaning appliances (High pressure cleaners), Wireless chargers for consumer electronics, and 

Wireless chargers for electric vehicles. 

In a third step, it was decided not to take forward some groups from this preliminary list to Task 4, 

based on the supplementary criteria: 

 In Anti-legionellae filters, the savings associated with lifetime extension are difficult to reap, as 

short lifetimes are associated with specific environments and functions. The product group as a 

whole saves energy as compared to heat treatment, but that is not the domain of Ecodesign 

and might be further explored in the framework of the Energy Efficiency Directive; 

 Aquarium lighting is proposed to be covered by the review of the lighting revision; 

 Escalators and moving walkways, due to low annual sales, with no indication of increasing 

markets in the future; 

 Hot cupboards, due to low annual sales, with no indication of increasing markets in the future, in 

combination with a low reliability of the estimates; 

 Imaging equipment is covered by the Voluntary Agreement; it is recommended that the 

resource issues highlighted here are taken up in the VA. 

 Pool heaters were excluded because they either are already covered by the water heaters 

regulation or can be taken up in a review. 



 

329 Preparatory study to establish the Ecodesign Working Plan 2015-2017 – Task 3 Draft Final Report 

 Pre-fabricated houses because of low reliability of the estimates, with only the upper range of 

estimates being around the threshold; 

 Wireless chargers for electric vehicles: data very unreliable; specific technological 

developments very unclear and related also to technological developments in plug-in chargers. 

On the other hand, the following product group was added: 

 Hot vending machines: Table-top and free-standing machines can be joined which renders 

savings of about 10-11 PJ. A regulation might be adopted soon for cold free-standing vending 

machines and that manufacturers usually produce both cold and hot appliances. 

The following groups resulted from this exercise: 

 Base stations; 

 Building automation control systems in non-residential buildings; the focus would be on the role 

of Ecodesign in the interplay with other Directives such as EPBD and EED; 

 Gateways (including ONTs);  

 Glass / hard plastic greenhouses (the focus would be on the role for Ecodesign and Energy 

labelling in providing information on the different energy performance of cover materials; and 

the interplay with EPBD and CPR; 

 Hair driers; 

 Hand driers; 

 Kettles; 

 Lifts (the focus would be on the interplay with other regulation); 

 Mobile phones (the focus would be on resource use); 

 PV inverters; 

 Reefers (the focus would be on relation to transport-related regulation);  

 Toasters; and 

 Water, steam and sand cleaning appliances (the group was reduced to High pressure cleaners);  

31.2.Putting the new product groups in context: the reminder list 

During the 2015-2017 period, other work will have to be done in the realm of Ecodesign and Energy 

Labelling besides picking up new PGs. A number of revisions are outstanding or planned, and a 

number of PGs have not been considered in Task 3 of the present study because they were deemed 

suitable for uptake in one of these revisions. Previous working plans list PGs that have not yet been 

fully tackled. PGs have been considered as first or second priority in previous Ecodesign Working Plan 

studies but have not ended up in a Working Plan.  

These are all reasons that the respective PGs have not been the object of Task 3 of the present 

Working Plan study. This does, however, not mean that such PGs are irrelevant or should not be 

prioritised for further action.  

It was out of the scope of the present study to assess the savings potentials of these “previous” PGs 

and compare them to the savings potentials of the “new” PGs. However, a “reminder list” has been 

compiled presenting such PGs and indications of saving potential are discussed for a few PGs (Annex 

IV). The reminder list can be used as a decision making tool for the Commission in order to consider 

“previous” PGs along with “new” PGs and decide on its priorities.  
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The reminder list contains: 

 A list of upcoming revisions in the period 2015-2017, including suggestions for new PGs that 

might be included in such revisions; 

 From Task 2.2, Step 1, PGs that have been suggested as first or second priority in any of the 

previous Working Plan Studies but which have not been included in a Working Plan or for which 

no Preparatory Study has been launched so far. At the same time, they are considered to have 

relevant improvement potential, and the evidence provided by the second Working Plan study is 

deemed to be sufficiently detailed so that they did not need to be explored further in the present 

study. 

 From Task 2.1, portable ovens as a product that has been in the scope of a Preparatory Study 

but was not included in the scope of the Regulation, even though their saving potential is 

significant. The next planned review of ovens for cooking is not however until 2021. Therefore, 

portable ovens would merit earlier reconsideration; 

 PGs from the conditional list of the second Working Plan for which no preparatory study has 

been launched so far, and no final decision has been taken to not launch one; 

 Possible topics that could be addressed in future updates of existing Voluntary Agreement; and 

 For information, also upcoming revisions outside the time span 2015-2017 have been listed. 

It is recommended to conduct a horizontal study that would help setting priorities between the PGs in 

the reminder list and the new PGs, and in deciding whether the PGs in the list should be included in 

the Working Plan 2015-2017, a dedicated Preparatory Study should be launched, or the PGs should 

be included in the revision of an existing Implementing Measure. 

The reminder list is to be found in Annex 3.B – Reminder list of product groups. 

31.3.Potential horizontal measures 

The following preliminary ideas for potential horizontal measures were derived from the previous work. 

It was however not possible to determine savings potential due to the complexity of the task and very 

limited data. A closer study would be required for each of these ideas. 

Ideas derived from the examination of product groups: 

 The study of lawn mowers suggested that a horizontal measure on internal combustion engines 

might be interesting, as they are not only used in garden equipment, but also construction 

machinery and other applications. The NRMM does not cover the issue of energy savings. 

Energy saving technology used in the automotive sector could be used in this sector suggesting 

that energy saving potential could be significant.  

 The study of mobile phones revealed that easy removeability of batteries by end users could be 

an interesting option for small electronic devices. The EU Battery Directive requires battery 

removability but does not require that batteries can be easily replaced by users. Having 

batteries changed by manufacturers, for instance, may result in significant cost and time effort 

which will in turn encourage disposal of functioning products which could be used for much 

longer. Although stakeholders argue that removeability by the user may result in more damage 

and / or require thicker batteries and therefore increase resource use, such claims have not 

been backed by data so far. 

 The study of reefers indicated that a horizontal study (not yet measures might be useful of ErPs 

that are not themselves means of transport but which are used within forms of transport, and 

are not covered by any legislation. There might be a significant savings potential. 



 

331 Preparatory study to establish the Ecodesign Working Plan 2015-2017 – Task 3 Draft Final Report 

Ideas derived from the supplementary report on resources: 

 Marking of devices containing components with specific materials such as critical raw materials. 

An illustrative example would be the marking of devices containing rare earth permanent 

magnets (e.g. motors, generators, fans, pumps, elevators, machines). They would be marked 

with respect to permanent magnets: Does the device contain permanent magnets? If yes, which 

type (e.g. SmCo, FeNdB). 

 Battery powered electronic devices: Easy extraction of rechargeable batteries in the recycling 

facility (not identical with the easy removability during use required by the battery directive).   
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32.Annexes 

32.1.Annex 3.A – Pre-screening results 

Pre-screening results have been kept in the format of an Excel file. You can access it by clicking the 

following link. (The document may take a couple of seconds to open.) 

http://www.ecodesign-wp3.eu/sites/default/files/Task3_Annex_3A_Pre-screening_results_17092014.xlsx
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32.2.Annex 3.B – Reminder list of product groups 

Product group name Source 
Date of 

revision (if any) 
Current status Comments 

Upcoming revisions 2015-2017 

Computers and computer 
servers 

Reg. 617/2013 17/07/2017   

Check whether inclusion of tablets still makes sense or whether they 
should be included with mobile devices. Also consider hybrid products 
("phablets"). Put a specific focus on resource / material efficiency issues, 
in line with the recommendations in the "Supplementary report on 
resources". For example, consider durability and easy disassembly 
requirements for notebooks, including quick removability of battery at the 
recycling facility. Also consider requirement for reliable means to archive 
or irretrievably remove personal data. 

TVs Reg. 642/2009 22/08/2012 
Revision 
ongoing 

Check product scope. Should signage displays be covered under 
"monitors" or be treated in a separate measure? Put a specific focus on 
resource / material efficiency issues, in line with the recommendations in 
the "Supplementary report on resources". 

Standby and off-mode 
consumption 

Reg. 1275/2008 
(consolidated) 

07/01/2016   Consider inclusion standby of professional devices? 

External power supplies Reg. 278/2009 27/04/2013 
Revision 
ongoing 

Consider integration of battery chargers. Battery chargers had been 
excluded from Regulation 278/2009 due to missing measurement 
standards. Yet today, new standards seem to be available: 
- The California Energy Commission (CEC) has an energy efficiency 
battery charger test procedure ; and 
- The US Department Of Energy (DOE) published a final rule on Energy 
Conservation Standards for External Power Supplies (including battery 
chargers), which includes an International Efficiency Marking Protocol for 
External Power Supplies . 

Air conditioners and comfort 
fans 

Reg. 206/2012 30/03/2017     
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Product group name Source 
Date of 

revision (if any) 
Current status Comments 

Electric motors Reg. 640/2009 12/08/2016   

According to Art. 7 of the Regulation, the review will include resource 
efficiency, re-use and recycling and the level of measurement uncertainty. 
It could be envisaged to think about the marking of permanent magnets in 
motors, as proposed in the Supplementary Report on Resources.  
Potential products to include: 
- Fractional horsepower motors below 200 W (VHK 4.35; WP 2 conditional 
list) 
- motors wholly immersed into a liquid, should there be a substantial 
market 

Circulators Reg. 641/2009 01/01/2017   

According to Art. 7 of the Regulation, the review  shall include the 
assessment of design options that can facilitate reuse and recycling. 
Drinking water circulators are subject to information requirements in the 
current Regulation (622/2012). Implementing specific requirements for this 
product category could be discussed when revising the Regulation. 
According to Article 7 of the Regulation, the Commission shall review this 
Regulation before 1 January 2017, in the light of technological progress;  

Fans Reg. 327/2011 26/04/2015   

Potential products to include:  
- Small fans (< 125 W) (VHK 4.6); as applied in various household and 
tertiary equipment / appliances; Often included in other appliances such 
as PCs, cars, hairdryers; but also for ventilation e.g. in tertiary sector 
- High temperature fans (VHK 4.8); for safety, smoke extraction, exhaust 
gases, Combustion Fans for Power Stations and Boilers, etc. 
- other special purpose ventilation 
- fans above 500 kW should there be a significant market 

Water pumps Reg. 547/2012 16/07/2016   Positive displacement pumps (VHK 4.9; WP 2 conditional list). 

Domestic refrigerators and 
freezers 

Reg. 643/2009 12/08/2014 

Omnibus study 
completed, 
Preparatory 
study to be 
launched in 
2014 

The omnibus study recommends prioritizes the PG and suggests the 
review to consider the effects of a new test standard, the use of various 
correction factors, the inclusion of wine storage appliances and the 
feasibility of resource efficiency requirements. 
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Product group name Source 
Date of 

revision (if any) 
Current status Comments 

Domestic dishwashers Reg. 1016/2010 01/12/2014 
Tender for 
preparatory 
study launched. 

The omnibus study suggests that a modest review provides an opportunity 
might include reconsidering  the calculation method for the EEI and 
removing inconsistencies between the 
ecodesign and labelling regulations. A more extensive review should 
address issues for better alignment of the measurement and calculation 
method to real life use and the possibility for 
resource efficiency requirements. 

Domestic washing machines   01/12/2014 
Tender for 
preparatory 
study launched. 

The omnibus study prioritizes the PG and suggests investigating the 
increase of washing cycle duration and decrease of actual wash 
temperatures, assessing the appropriateness of introducing rinsing (and 
possible spin drying) requirements, and whether the energy label 
information should be amended to include 
wash cycle duration and/or washing performance (ao.). Furthermore, 
actual (real-life) loading behaviour by consumers and the trend to 
increasing washing machine capacity should be considered, as well as the 
feasibility of resource efficiency requirements. The tender includes 
washer-driers. 

Non-directional household 
lamps 

Reg. 244/2009 13/04/2014 

Omnibus review 
completed; 
Stage 6 review 
for domestic 
lighting and 
follow-up study 
ongoing 

The omnibus study  prioritizes the group "lighting" and suggests the 
review to consider  a horizontal approach (combining several existing 
measures on lighting.) For domestic lighting, the missed energy savings 
from 'misuse' of special purpose lamps for general lighting should be 
tackled.  
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Product group name Source 
Date of 

revision (if any) 
Current status Comments 

Tertiary lighting Reg. 245/2009 13/04/2014 

Omnibus review 
completed;  
follow-up study 
ongoing 

The omnibus study prioritizes the group "lighting" and suggests the review 
to consider a horizontal approach (combining several existing measures 
on lighting.) For tertiary lighting, the topic of ballasts should be considered 
as well as improvements of minimum lamp efficacy. Impacts on 
temperature sensitivity and life time should be assessed. The LED lamp 
type should be included. 
The consultants suggest that the review takes into account lighting 
products not yet covered, e.g. Traffic lights (VHK 4.29), other safety and 
signalling lighting equipment; commercial lighting, underwater lighting 

Directional lamps, light 
emitting diode lamps and 
related equipment 

Reg. 1194/2012 03/01/2016 

Omnibus review 
completed;  
follow-up study 
ongoing 

The omnibus study prioritizes the group "lighting" and suggests the review 
to consider a horizontal approach (combining several existing measures 
on lighting.)  Groups such as aquarium lighting could be tackled. 

Products that have been first or second priority in a Working Plan Study, but are not included in a WP 

Point-of-sale / ATM 
equipment 

VHK 4.23, 
EPTA 48 

  
not in a Working 
Plan 

Consider including in a WP 

Products that have been included in a Preparatory Study but not in a Regulation 

Portable ovens       

The Lot 22 preparatory study conclusion was to include portable ovens in 
an implementing measure this was not done. The product group would 
merit inclusion: Sales are around 10 million / year, stock around 100 
million.  
Energy consumption would be around 16.4 TWh; savings of 3TWh/year 
might be possible. The only barrier to a regulation is the lack of a 
standard. Such a standard might be worked out. In principle, there is no 
technical reason why the energy consumption measurement standard for 
built-in and range ovens could not be used.  
Including portable ovens in the review of Reg. 66/2014 would be quite late 
as the review is only due in 2021. One possible way forward would be to 
consider the issue along with considering the inclusion of laboratory ovens 
(ENTR 4) into ENER 22, as suggested by the consultation forum. 
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Product group name Source 
Date of 

revision (if any) 
Current status Comments 

Products in the WP 2 conditional list  

Heating controls for 
residential buildings 

VHK 4.32     

Have been in conditional list of WP 2. No preparatory study has been 
started, for unknown reasons. Savings, according to VHK study, are 
substantial. New studies by association eu.bac document even greater 
savings. We would suggest launching a preparatory study  taking into 
account the new information. 

Lighting Systems 
ENER 37 short 
study 

  

Short study 
completed, 
preparatory 
study to be 
launched in 
2016 

Check scope with respect to differentiation from a potential new product 
group "building controls" which might include both lighting and heating 
controls. Maybe controls for street lighting would be a separate group. 

Fractional horsepower 
motors below 200W 

VHK 4.35     Could be updated in context of Reg. 640/2009; see upcoming revisions 

Positive displacement pumps VHK 4.9     Could be updated in context of Reg. 547/2012; see upcoming revisions 

Possible topics to focus on in future reviews of voluntary agreements 

Imaging equipment       Consumables (cartridges, paper) 

Complex Set Top Boxes       
Coverage of products that fall in between CSTB and SSTB because they 
do provide additional functions but not conditional access, such as OTT 
and Media Gateway 

Medical imaging equipment       Equipment not yet covered 

Revisions outside the time horizon of the Working Plan 2015-2017 

Space and combination 
heaters 

Reg. 813/2013 26/09/2018   
  

Water heaters Reg. 814/2013 26/09/2018   
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Product group name Source 
Date of 

revision (if any) 
Current status Comments 

Domestic ovens, hobs and 
range hoods 

Reg.66/2014 20/02/2021   

  

Tumble driers Reg. 932/2012 01/01/2018   
  

Vacuum cleaners Reg. 666/2013 02/08/2018   
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32.3.Annex 3.C – Matrix of product groups 

The detailed list of product groups taken forward in Task 4 is available in Excel format.  You can 

access the file by clicking the following link. (The document may take a couple of seconds to open.)

http://www.ecodesign-wp3.eu/sites/default/files/Task3_Annex_3C_Product_matrix_17092014.xlsx
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