
 

    

    

   

    

Lot 12 Preparatory Study 
on Hand Dryers  

Task 5 Environment & 
Economics 
 

June 2019 

 

Submitted to: 

Michael Bennett 

Policy Officer, DG GROW 

Avenue d'Auderghem 45, 1040 Brussels, Belgium 



 

 

   i 
 

Task 5 Environment & Economics 
Lot 12 Preparatory Study on Hand Dryers 

 

A report submitted by ICF Consulting Limited 

Date: June 2019 

 

Mark Allington 

ICF Consulting Limited 

Watling House 

33 Cannon Street 

London 

EC4M 5SB 

T +44 (0)20 3096 4800 

F +44 (0)20 3368 6960 

www.icf.com 



 

 

   i 
 

Document Control 

 

Document Title Task 5 Environment & Economics 

Prepared by Julia Menge, Anna Lasso and Gerrard Fisher  

Checked by Thomas Ramsson, Tom Lock, Mark Allington 

Date June 2019 

This report is the copyright of DG GROW and has been prepared by ICF Consulting Ltd 

under contract to DG GROW. The contents of this report may not be reproduced in whole or 

in part, nor passed to any other organisation or person without the specific prior written 

permission of DG GROW. 

ICF has used reasonable skill and care in checking the accuracy and completeness of 

information supplied by the client or third parties in the course of this project under which the 

report was produced. ICF is however unable to warrant either the accuracy or completeness 

of such information supplied by the client or third parties, nor that it is fit for any purpose. ICF 

does not accept responsibility for any legal, commercial or other consequences that may 

arise directly or indirectly as a result of the use by ICF of inaccurate or incomplete 

information supplied by the client or third parties in the course of this project or its inclusion in 

this project or its inclusion in this report. 



 

 

   ii 
 

Contents 

 
5 INTRODUCTION TO TASK 5 ENVIRONMENT & ECONOMICS ..................................................................... 4 

5.1 OVERVIEW OF BASE CASES ........................................................................................................................... 4 
5.2 PRODUCT SPECIFIC INPUTS ........................................................................................................................... 5 

5.2.1 Inputs and Assumptions common to all BCs ...................................................................................... 5 
5.2.2 BC1 – Conventional single point hands under dryer .......................................................................... 9 
5.2.3 BC2 – High speed single/multi point hands under dryer ................................................................. 15 
5.2.4 BC3 – High speed trough style hands in dryer ................................................................................. 22 

5.3 BASE CASE ENVIRONMENTAL IMPACT ASSESSMENT ......................................................................................... 30 
5.4 BASE CASE LIFE CYCLE COST FOR CONSUMERS ............................................................................................... 33 
5.5 BASE CASE LIFE CYCLE COSTS FOR SOCIETY .................................................................................................... 34 
5.6 EU TOTALS ............................................................................................................................................. 35 

5.6.1 Lifecycle Environmental Impact at EU-28 Level ............................................................................... 35 
5.6.2 Life Cycle Costs for Consumers at EU-28 Level ................................................................................ 38 
5.6.3 Life Cycle Costs for Society at EU-28 Level....................................................................................... 38 

5.7 RECOMMENDATIONS ................................................................................................................................. 39 

 

Table of tables 

Table 5.1 Overview of Hand Dryer Base Cases ......................................................................................................... 4 
Table 5.2 Discount Rate & Escalation Rate Inputs ................................................................................................... 5 
Table 5.3 Electricity Prices ....................................................................................................................................... 6 
Table 5.4 Primary scrap production during sheet metal manufacturing ................................................................. 6 
Table 5.5 End of Life Assumptions ........................................................................................................................... 6 
Table 5.6 Bill of Materials of BC1 (Conventional single point hands under dryer) ................................................. 10 
Table 5.7 Assumptions related to the BoM of BC1 ................................................................................................ 10 
Table 5.8 Inputs for the distribution phase of BC1 ................................................................................................ 11 
Table 5.9 Electricity consumption inputs for BC1 .................................................................................................. 11 
Table 5.10 Filter usage for BC1 ................................................................................................................................ 12 
Table 5.11 Product life of BC1 .................................................................................................................................. 12 
Table 5.12 Maintenance of BC1 ............................................................................................................................... 13 
Table 5.13 Repair of BC1 .......................................................................................................................................... 14 
Table 5.14 Stock and Sales of BC1 ............................................................................................................................ 14 
Table 5.15 Price and cost assumptions for BC1 ....................................................................................................... 15 
Table 5.16 Efficiency Ratio for BC1 .......................................................................................................................... 15 
Table 5.17 Bill of Materials of BC2 (High speed single/multi point hands under dryer) .......................................... 16 
Table 5.18 Assumptions related to the BoM of BC2 ................................................................................................ 17 
Table 5.19 Inputs for the distribution phase of BC2 ................................................................................................ 18 
Table 5.20 Electricity consumption inputs for BC2 .................................................................................................. 18 
Table 5.21 Filter usage for BC2 ................................................................................................................................ 19 
Table 5.22 Product life of BC2 .................................................................................................................................. 19 
Table 5.23 Maintenance of BC2 ............................................................................................................................... 20 
Table 5.24 Repair of BC2 .......................................................................................................................................... 20 
Table 5.25 Stock and Sales of BC2 ............................................................................................................................ 21 
Table 5.26 Price and cost assumptions for BC2 ....................................................................................................... 21 
Table 5.27 Efficiency Ratio for BC2 .......................................................................................................................... 22 
Table 5.28 Bill of Materials of BC3 (High speed trough style hands in dryer) .......................................................... 23 
Table 5.29 Assumptions related to the BoM of BC3 ................................................................................................ 24 
Table 5.30 Inputs for the distribution phase of BC3 ................................................................................................ 25 



 

 

   iii 
 

Table 5.31 Electricity consumption inputs for BC3 .................................................................................................. 25 
Table 5.32 Filter usage for BC3 ................................................................................................................................ 26 
Table 5.33 Product life of BC3 .................................................................................................................................. 26 
Table 5.34 Maintenance of BC3 ............................................................................................................................... 27 
Table 5.35 Repair of BC3 .......................................................................................................................................... 27 
Table 5.36 Stock and Sales of BC3 ............................................................................................................................ 28 
Table 5.37 Price and cost assumptions for BC3 ....................................................................................................... 29 
Table 5.38 Efficiency Ratio for BC3 .......................................................................................................................... 29 
Table 5.39 Life Cycle Impact per unit of BC1 (conventional single point) ................................................................ 30 
Table 5.40 Life Cycle Impact per unit of BC2 (high speed single/multi point) .......................................................... 31 
Table 5.41 Life Cycle Impact per unit of BC3 (high speed trough style) ................................................................... 31 
Table 5.42 Impacts in the Production and Use phase for all Base Cases ................................................................. 32 
Table 5.43 Life Cycle Costs for all Base Cases ........................................................................................................... 33 
Table 5.44 Life Cycle Costs for Society per phase for all BCs.................................................................................... 35 
Table 5.45 Total Life Cycle Costs for all BCs ............................................................................................................. 35 
Table 5.46 EU28 Total Impact of New BC1 units sold in 2020 over their lifetime .................................................... 35 
Table 5.47 EU28 Total Impact in 2020 of BC1 units in Stock (produced, in use, discarded) .................................... 36 
Table 5.48 EU28 Total Impact of New BC2 units sold in 2020 over their lifetime .................................................... 36 
Table 5.49 EU28 Total Impact in 2020 of BC2 units in Stock (produced, in use, discarded) .................................... 37 
Table 5.50 EU28 Total Impact of New BC3 units sold in 2020 over their lifetime .................................................... 37 
Table 5.51 EU28 Total Impact in 2020 of BC3 units in Stock (produced, in use, discarded) .................................... 38 
Table 5.52 Total annual consumer expenditure in the EU28 ................................................................................... 38 
Table 5.53 Total annual societal costs in the EU28 .................................................................................................. 38 
Table 5.54 Total annual costs in the EU28 (consumer expenditure + societal costs) .............................................. 38 
 

Table of figures 

Figure 5.1 Total Energy Consumption in the Production and Use phases for all Base Cases .................................. 32 
Figure 5.2 GHG Emissions in GWP100 in the Use phase for all Base Cases ............................................................. 33 
Figure 5.3 Acidification Emissions in the Production and Use phases for all Base Cases ........................................ 33 
Figure 5.4 Fraction of the different costs over the product life cycle ..................................................................... 34 
 



 

 

   4 
 

5 Introduction to Task 5 Environment & 
Economics 
In Task 5, the data collected from Tasks 1-4 is used to provide an environmental 

and economic assessment of electric hand dryers. Base Cases (BCs) are defined to 

represent the average of a range of similar products. The Task 5 report serves as an 

important link between the work to date in the preparatory study and Tasks 6 

(design options) and 7 (scenarios and sensitivity analysis). 

The procedure used for this assessment follows the Methodology for the Ecodesign 

of Energy related Products (MEErP, 2011) as required by the European 

Commission for developing all preparatory studies under the Ecodesign Directive. 

Specifically, the EcoReport tool is used to perform a simplified Life Cycle Analysis 

(LCA) that considers all stages of a product’s lifetime (i.e. production, distribution, 

use and end-of-life) to calculate the economic Life Cycle Costs (LCC) and the 

Societal Life Cycle Costs (SLCC) for each of the Base Cases. 

While the real-life performance of these products might differ from the assumed 

performance, this study is based on the most reliable data available which has been 

provided by stakeholders (e.g. electric Hand dryer Association – eHA and individual 

hand dryer manufacturers) or extrapolated from the literature. 

5.1 Overview of Base Cases 

The BCs were selected according to the MEErP guidelines, which consider 

products’ market share, environmental impacts, and improvement potential. 

According to this methodology, products that have similar performance, functionality 

and Bill of Materials (BoM) can be represented by a single BC. 

Based on the specifications provided and the methodology, Table 5.1 presents an 

overview of the BCs selected for the economic and environmental assessment. It 

includes information on the sales and stock as estimated by the manufacturers and 

shows the percentage of each BC as a fraction of total EU28 stock and sales.  

Table 5.1 Overview of Hand Dryer Base Cases 

 

 

                                                
1 The stock values on the table are averages of the figures provided by the manufacturers. They were used as 
inputs in the EcoReport tool. As a sense check, the stock figures were calculated based on the historic sales data 
and the average product service life, assuming a normal distribution over time. Calculated EU28 2020 stock 
figures were: 2.46 million BC1 units, 1.17 million BC2 units, and 0.23 million BC3 units. 

Base 

Case 
Product Category 

EU28 Sales (2020) EU28 Stock (2020)1 

Units % Units % 

BC1 Conventional single point hands under dryer 300,000 56% 1,727,000 64% 

BC2 High speed single/multi point hands under dryer 195,000 37% 786,800 29% 

BC3 High speed trough style hands in dryer 37,000 7% 173,500 6% 
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With the amalgamation of hand dryer categories two and three, the three base 

cases effectively capture the four primary hand dryer categories as defined in Task 

1, as well as 99% of stock. The similarities between categories two and three 

outweigh the differences (principally the single vs. dual air stream). A base case can 

be a virtual product, and not represent an actual product type available on the 

market.  

5.2 Product Specific Inputs 

This section presents all the inputs and assumptions used for the assessment of 

each BC as well as the corresponding references and justifications. Section 5.2.1 

lists the assumptions that are not specific to each BC and that were used to model 

the impacts of all three. Sections 5.2.1.6, 5.2.3 and 5.2.4 present the inputs and 

assumptions that are specific to BC1, BC2 and BC3, respectively. 

5.2.1 Inputs and Assumptions common to all BCs 

5.2.1.1 Discount Rate and Escalation Rate 

The discount and escalation rates used for all BCs were provided in the MEErP and 

are presented in Table 5.2. 

Table 5.2 Discount Rate & Escalation Rate Inputs 

Input / Assumption Value Source 

Escalation rate (annual growth of 

running costs) 
4% per year MEErP, 2011 

Discount Rate 4% per year MEErP, 2011 

5.2.1.2 Electricity Rate 

The electricity rate used for all BCs was calculated based on the values and 

methodology provided in the MEErP2 and are presented in Table 5.3. Electricity 

prices for the Industry in 2010 were adjusted using the annual escalation rate (4% 

annual growth of running costs) to estimate the electricity prices for the industry in 

2020. The prices were sense checked against Eurostat EU28 electricity prices for 

non-household consumers on the second half of 2018. 

                                                
2Section 2.3 of the MEErP 2011 Methodology Part 1 - Final provides guidance for estimating the electricity prices. 
Because hand dryers are not a household appliance, the electricity prices used were those presented in Section 
2.4 for the Industry. 

Question for manufacturers: Are the stock estimates presented in Table 5.1 

accurate for 2020? To sense check the values, the EU28 2020 stock was 

calculated based on historic sales data and the average product service life, 

assuming a normal distribution over time. The results suggest figures 43%, 49% 

and 34% higher for BC1, BC2 and BC3, respectively. 
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Table 5.3 Electricity Prices 

Input / Assumption Value Source 

Electricity prices for the Industry 

EU28, 2020 
0.15 € / kWh 

Calculated based on MEErP, 

2011 

Electricity prices for the Industry 

EU27, 2010 
0.10 € / kWh MEErP, 2011 

Price for non-household consumers, 

second half 2018 

(for sense checking purposes only) 

0.12 € / kWh 
Eurostat Electricity Price Statistics 

for EU28 

5.2.1.3 Production Phase – Sheetmetal Scrap 

The EcoReport tool sets a default value of 25% (in % of mass metal input) for the 

primary scrap production during sheet metal manufacturing. This percentage was 

adjusted to 22.85% (Table 5.4) based on an average of the values provided by three 

different manufacturers. 

Table 5.4 Primary scrap production during sheet metal manufacturing 

Input / Assumption Value Source 

Sheetmetal Scrap 22.85% Manufacturers feedback 

5.2.1.4 End of Life (EoL) Phase 

 Table 5.5 presents the inputs for the End of Life section of the EcoReport tool. 

Table 5.5 End of Life Assumptions 
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EoL mass fraction to re-use, in % 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 0%

EoL mass fraction to (materials) 

recycling, in %
0% 0% 94% 94% 94% 10% 85% 30% 39% 60% 0%

EoL mass fraction to (heat) 

recovery, in %
21% 21% 0% 0% 0% 0% 0% 0% 0% 0% 15%

EoL mass fraction to non-recov. 

incineration, in %
31% 31% 0% 0% 0% 54% 2% 5% 5% 10% 15%

EoL mass fraction to 

landfill/missing/fugitive, in %
47% 47% 5% 5% 5% 35% 12% 64% 55% 29% 69%

TOTAL 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Question for manufacturers: Is the value provided for primary scrap production 

during sheet metal manufacturing (22.85%) a good average estimate? Is this 

percentage different for BC1, BC2 and BC3 units? 
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Reuse 

From earlier tasks and discussions with distributors, there is little evidence of direct 

reuse of hand dryers between installations (e.g. removal from one installation and 

redeployment to another). Most reuse or repair activity is in-situ and therefore 

deemed lifetime extension rather than a reuse proportion to include in the impact 

calculations. Some distributors recondition and resell items, but this is a trivial 

volume. The default EcoReport 1% fraction for reuse is used in the calculations. For 

auxiliaries (i.e. filters) the reuse is assumed to be 0%. 

Recycling 

Discussions with compliance schemes, recyclers and industry experts from across 

UK, DE & IT indicate hand dryers are rarely captured in formal WEEE recovery 

routes and typically end up in the informal (scrap metal) recycling system. 

Therefore, the working assumption is that hand dryer recycling is modelled on scrap 

metal recovery systems rather than WEEE Approved Authorised Treatment Facility 

(AAFT) recovery systems. 

Recycling – Metals at informal recyclers 

Based on Table 9.6 from the Europa Study on collection rates of WEEE3, it is safe to 

assume there is good recovery and recycling of major metals in the informal 

recycling sector. This includes: steel, copper, aluminium, zinc and brass. Allowing 

for losses, wastage and mis-sorting, a 94% recycling rate is applied to key metals 

that enter the recycling process with 5% losses due to shredding and sortation 

inefficiencies. 

Recycling – Plastics at informal recyclers 

Based on the assumption that most hand dryers go to informal recycling routes 

there is likely no significant recovery of plastics – a 0% recycling rate is assumed. 

Recycling – Electronics 

There is no reliable information on circuit board recovery from the scrap metal 

recycling sector. In the absence of evidence to demonstrate circuit boards are 

recovered, a 0% allowance for recovery of circuit boards and the precious and 

critical metals in them is used for the modelling. Where there are significant copper 

and aluminium parts on circuit boards, they may be recovered along with core 

metals. A 10% recycling rate on Electronics components is allowed to account for 

this. 

                                                
3 Available at http://ec.europa.eu/environment/waste/weee/pdf/Final_Report_Art7_publication.pdf. 

Question for manufacturers: Is the 1% reuse assumption realistic for hand-

dryers? Is the 0% reuse assumption realistic for the filters? 

Question for manufacturers: Is the 0% recycling rate assumption realistic for the 

plastics in hand-dryers? Producer Compliance Schemes information can refute 

or confirm this value. 

http://ec.europa.eu/environment/waste/weee/pdf/Final_Report_Art7_publication.pdf
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Recycling – Miscellaneous (i.e. Cardboard and paper) 

The only materials categorised as miscellaneous in the BoM were cardboard and 

paper, mostly used in the packaging and the user manual. Thus, the input values 

are specific for these materials. Eurostat provides data on municipal waste and 

packaging recycling4. The data for the EU28 countries shows that paper and card 

recycling rates are 85% – which is the value used in the model. 

Heat Recovery, Incineration and Landfill / Missing / Fugitive 

For plastics, metals, electronics, miscellaneous and auxiliaries the weight fractions 

that are disposed in heat recovery, incineration and landfill / missing / fugitive have 

been adjusted based on the aforementioned assumed recycling rates and the 

default percentages of the EcoReport tool. In other words, after the recyclability 

percentage was defined, the percentages for other EoL destinations was adjusted 

through keeping the heat recovery : incineration : landfill / missing / fugitive ratios as 

per the EcoReport default and the totals adding up to 100%. 

Refrigerant, Mercury and Extra 

None of the materials in the BoMs of all three Base Cases fits into any of these 

categories. Thus, no assumptions have been made regarding them and the 

EcoReport tool default values have been kept unchanged. 

Recyclability Benefit Rate 

The EcoReport tool has been revised in 2014 to allow for calculating a recyclability 

benefit rate (RBR) for plastics, intended to compare different EoL scenarios under 

different design options. However, because recycling of the plastic materials in hand 

dryers has been set to 0%, no additional assumptions were made regarding RBR. 

Fraction of Materials – Historic Inputs  

The final input required in the EoL section of the EcoReport tool is the weight 

fraction of the different materials in units produced L years ago, where L is the 

product stock life. As per the default values in the tool and due to the lack of 

evidence (historic BoMs) these were assumed to be equal to the weight fractions of 

the different materials in current units. In other words, if a BC unit sold today is 

made out of 30% metal and 60% plastic, so is one sold around 10 years ago. This 

might not be the case, considering better and newer plastics might have replaced 

metals or other plastics over time. 

 

 

5.2.1.5 Critical Raw Materials and Hazardous Materials 

CRM as per the EcoReport tool are: Germanium (Ge), Beryllium (Be), Tantalum 

(Ta), Indium (In), Platinum Group metals (PGM), Gallium (Ga), Antimony (Sb), 

                                                
4 Available at https://ec.europa.eu/eurostat/web/products-datasets/product?code=ten00063. 

Question for manufacturers: How different are the BoMs of same category hand 

dryers produced now and in the past (about 10 years ago)? 

https://ec.europa.eu/eurostat/web/products-datasets/product?code=ten00063
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Tungsten, Niobium (Nb), Rare earth elements (Sc, Y, Nd), Cobalt (Co), Graphite 

(C), Fluorspar (CaF2), and Magnesium (Mg). 

Hazardous materials as per RoHS Directive are: Cadmium (Cd), Lead (Pb), Mercury 

(Hg), Hexavalent Chromium (Cr VI), Polybrominated Biphenyls (PBB), 

Polybrominated Diphenyl Ethers (PBDE), Bis(2-Ethylhexyl) phthalate (DEHP), 

Benzyl butyl phthalate (BBP), Dibutyl phthalate (DBP) and Diisobutyl phthalate 

(DIBP). 

The Environmental Product Declarations published by UL5 do not report on 

hazardous or critical materials used in the production of hand dryers.  

5.2.1.6 Test and Measurement Standard(s) 

As detailed in the Task 1 report, there is no single test and measurement standard 

which covers all aspects of performance and consumption data for hand dryers. 

There are no EN or ISO standards covering the product performance parameters for 

hand dryers. There are however at least two test standards specific to hand dryers 

which cover the product performance parameters. Namely, a national Member State 

independent verification scheme with associated test standard – the UK’s Energy 

Technology List – and a global set of Product Category Rules for Environmental 

Product Declarations, produced by UL. To cover the range of hand dryer 

performance and consumption date, these standards would need to be supported by 

the Ecodesign regulation on standby (801/2013), the new suite of material efficiency 

standards under development (EN 45500-59), EN 60704-1 for measuring sound 

power and the BS EN ISO 29463 suite of filter standards.   

5.2.2 BC1 – Conventional single point hands under dryer 

This section presents all the inputs and assumptions used for the assessment of 

BC1 as well as the corresponding references and justifications. 

5.2.2.1 Production Phase 

Bill of Materials (BoM) 

Table 5.6 shows the BoM for BC1, presenting aggregated data from manufacturer 

BoM submissions for conventional single point hands under dryers which are on the 

market. 

                                                
5 https://www.ul.com/resources/environmental-product-declarations-program 

Question for manufacturers: Are CRM or hazardous materials used for 

manufacturing hand dryers? 

https://www.ul.com/resources/environmental-product-declarations-program
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Table 5.6 Bill of Materials of BC1 (Conventional single point hands under dryer) 

 

The total weight of an average BC1 equipment is 6.23 kg. The casing and the motor 

are the heaviest components, representing 42% and 18% of the total weight, 

respectively. Also, the packaging (14%) and the nozzle (10%) account for a 

significant share of the total weight. 

Most of the materials in the BoM (61% in weight) were directly categorised into one 

of the default categories provided in the EcoReport tool. Exceptions and 

corresponding assumptions are listed in Table 5.7. 

Table 5.7 Assumptions related to the BoM of BC1 

 

Question for manufacturers: Are the classifications listed in Table 5.7 sufficient 

given the documented assumptions? 
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According to the manufacturers, the component that is most likely to fail in BC1 units 

is the motor, which can be replaced. The cost of replacing the motor was estimated 

at roughly 52% of the cost of acquiring a new unit (€97 for repair, accounting for 

material and labour, versus €188 for a new unit). Thus, it is expected that most 

consumers – assumed 100% – will chose to buy a new unit rather than repairing the 

product once it fails. Further implications of this assumption are mentioned 

throughout the report. 

5.2.2.2 Distribution Phase 

Table 5.8 presents the inputs required for assessing the life cycle impacts in the 

distribution phase. The volume of a BC1 unit was estimated through averaging the 

actual volume of six conventional single point hands under dryers that are on the 

market. 

Table 5.8 Inputs for the distribution phase of BC1 

 Input / Assumption Value Source 

Is it an ICT or Consumer Electronics 

product <15kg? 
No Manufacturers questionnaire 

Is it an installed appliance? Yes Manufacturers questionnaire 

Volume of packaged final product 0.023 m3 

Calculated through averaging the 

actual packaged volume of 6 

products currently on the market 

5.2.2.3 Use Phase 

As per Task 3, hand dryers only generate a direct impact, and no indirect impact. 

Electricity Consumption 

Table 5.9 presents the inputs considered to estimate the electricity consumption of a 

BC1 product. The units are assumed to always operate on standby in between the 

cycles. 

Table 5.9 Electricity consumption inputs for BC1 

 Input / Assumption Value Source 

Average number of cycles in a day  150 cycles / day Manufacturers questionnaire 

Duration of cycles 24.7 seconds / cycle Manufacturers questionnaire 

Electricity consumption per cycle 0.01065 kWh / cycle 

Estimated through averaging the 

actual electricity consumption of 

products currently on the market 

On-mode duration 
1.0 hours / day 

376 hours / year 
Calculated 

Standby-mode duration 
23.0 hours / day 

8,384 hours / year 
Calculated 

Question for manufacturers: Is replacing the motor indeed the most relevant 

repair for BC1 units? Are there other common repairs that also should be 

accounted for? What percentage of products will have its motor replaced over its 

lifetime? 
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 Input / Assumption Value Source 

On-mode electricity consumption 1.552 kWh / hour Calculated 

Standby-mode electricity consumption 0.001 kWh / hour Manufacturers feedback 

Water & Heat 

Stakeholder consultation indicated that the operation of BC1 units does not 

consume any water or heat. 

Consumables 

BC1 units can operate with or without a filter. In the model, BC1 units are assumed 

to operate without filters. 

Table 5.10 Filter usage for BC1 

 Input / Assumption Value Source 

Percentage of BC1 units 

that operate with a filter 
0 % ICF 

Filter usage per BC1 unit 
0 filters / year 

0 kg / year 
ICF 

Filter weight 80.15 g / filter 

Calculated based on the weight of two different 

filters available on the market as provided by the 

manufacturers in the BoMs. The filters are assumed 

to not be category specific, i.e. the same 

consumable filter can be used in BC1, BC2 and 

BC3 units. 

 

Product Life 

The EcoReport tool requires inputs for the product service life – i.e. the period that 

the product is in use and operational – and the product stock life – which accounts 

for the time consumers keep the product stocked before they throw it away. The 

assumptions and inputs for estimating product service and stock life are presented 

in Table 5.11. 

Table 5.11 Product life of BC1 

 Input / Assumption Value Source 

Product service life (baseline) 9.9 years Manufacturer questionnaires 

Product service life (with motor replacing) 19.8 years Manufacturer questionnaires 

Stock time after service life 

(time that consumers keep the product 

stocked before throwing it away) 

0.5 years ICF 

Percentage of products that have its 

motor replaced 
0% ICF 

Question for manufacturers: What percentage of BC1 products operate with a 

filter? How often are these filters changed? Are the filters for BC1, BC2 and BC3 

units different? 
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 Input / Assumption Value Source 

Average product service life 9.9 years 

Calculated based on the baseline 

service life, the service life with 

motor replacing and the 

percentage of units that have its 

motor replaced 

Average product stock life 10.4 years 

Calculated using the sum of the 

average product service life and 

the stock time after service life 

BC1 units have an average product service life of 9.9 years. Motor failure is the 

most common cause for these products being disposed of and when the motor can 

be replaced it leads to doubling a unit’s service life to a total of 19.8 years. To 

estimate the average service life of a unit, the percentage of units that have their 

motor replaced has been estimated at 0%, as mentioned in Section 5.2.2.1. Average 

service life has been estimated at 9.9 years and average stock life at 10.4 years, 

assuming consumers keep the product in stock (i.e. not in service but not disposed 

of) for 6 months before throwing it away. 

Maintenance 

Maintenance cost for BC1 products was on average reported to be €16 for the 

lifetime of the asset. The maintenance assumptions used in the modelling are 

presented in Table 5.12. Maintenance of BC1 units can be delivered by the 

building’s facilities staff and does not require specific training or expertise, hence the 

distance travelled for maintenance per BC1 unit has been estimated to zero km over 

its lifetime. 

Table 5.12 Maintenance of BC1 

 Input / Assumption Value Source 

Average maintenance cost over a BC1 

unit lifetime 
€ 16 Manufacturer questionnaires 

Average km travelled for maintenance of 

a BC1 unit over its lifetime 
0 km ICF 

Repair 

According to manufacturer feedback, the component most likely to fail in BC1 units 

is the motor – which can be replaced. However, because the difference between the 

cost of repairing a unit and that of buying a new one is small, 0% of BC1 units are 

assumed to have their motor replaced, as mentioned in Section 5.2.2.1. The repair 

assumptions used in the modelling are presented below in Table 5.13. 

  

Question for manufacturers: Does a significant percentage of BC1 units have 

their motor replaced? How long do consumers keep the product stocked before 

throwing it away? 
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Table 5.13 Repair of BC1 

 Input / Assumption Value Source 

Percentage of products that have its motor replaced 0% ICF 

Cost of material for replacing a BC1 unit’s motor € 19 

Calculated assuming 10% of the 

product cost as per the 

manufacturer questionnaires 

Cost of labour for replacing a BC1 unit’s motor € 78 ICF 

Total cost of replacing a BC1 unit’s motor € 97 
Calculated based on the costs of 

labour and material 

Average cost of repair per BC1 unit € 0 

Calculated based on the total cost 

of replacing a BC1 unit’s motor 

and the percentage of products 

that have its motor replaced 

Number of technical visits per repair 2 ICF 

Average km travelled per technical visit 20 km ICF 

Average km travelled per repair 40 km  

Calculated based on the average 

km travelled per technical visit and 

the number of technical visits 

Average km travelled for repair of a BC1 unit over 

its lifetime 
0 km 

Calculated based on the average 

km travelled per repair and the 

percentage of products that have 

its motor replaced 

 

5.2.2.4 Economic Inputs 

The EcoReport tool requires inputs for sales and stock in the EU28. From the 

manufacturer questionnaires, estimates were available for both sales and stock in 

2020. The approach of using the most recent data has been taken to increase the 

relevance of this analysis and ensure it reflects the current scenario. The tool also 

requires the annual sales L years ago, where L is the product stock life. Stock and 

sales assumptions are presented below in Table 5.14. 

Table 5.14 Stock and Sales of BC1 

 Input / Assumption Value Source 

BC1 EU28 Stock in 2020 1,727,000 units Manufacturer questionnaires 

BC1 EU28 Annual Sales in 2020 300,000 units Manufacturer questionnaires 

BC1 EU28 Annual Sales in 2010 

(L is 10.4 and 2020 – 10.4 = 2010) 
220,000 units Manufacturer questionnaires 

Table 5.15 lists the price and cost assumptions inputs and assumptions. All values 

are in current prices. 

Question for manufacturers: Are the labour and material costs listed in Table 

5.35 accurate for replacing the motor of a BC1 unit? Would two technical visits 

be enough for delivering this repair? 
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Table 5.15 Price and cost assumptions for BC1 

 Input / Assumption Value Source 

BC1 unit price € 188 Manufacturer questionnaires 

Cost of installation of a BC1 unit € 100 Manufacturer questionnaires 

Average Repair & Maintenance cost per 

unit over its lifetime 
€ 16 

Calculated based on the average 

maintenance cost over a BC1 unit 

lifetime and the average cost of 

repair per BC1 unit 

Average filter price € 50 per unit ICF, based on online research 

Cost of consumables – Filters (per kg) € 624 per kg 
Calculated based on the average 

filter price 

Manufacturer feedback indicates that a new BC1 unit has the same efficiency as an 

average unit in the current stock. Thus, the ratio that compares the efficiency of the 

stock to the efficiency of a new unit has been set at 1. 

Table 5.16 Efficiency Ratio for BC1 

 Input / Assumption Value Source 

Efficiency Ratio 1 Manufacturer feedback 

5.2.3 BC2 – High speed single/multi point hands under dryer 

This section presents all the inputs and assumptions used for the assessment of 

BC2 as well as the corresponding references and justifications. The MEErP states 

that when the BC is a virtual (non-existing) product, its characteristics should be an 

average sales-weighted of the characteristics of the individual products. All of the 

inputs listed in this section have been calculated as per the methodology, using the 

EU28 2020 sales of high speed single point and high speed multi point hand dryers 

to weight individual characteristics for an average virtual BC2 unit. 

5.2.3.1 Production Phase 

Bill of Materials (BoM) 

Table 5.17 shows the BoM for BC2, presenting aggregated data from manufacturer 

BoM submissions for high speed single point hands under dryers which are on the 

market. 

Question for manufacturers: Is the efficiency of a new BC1 the same as the 

average efficiency of the EU28 stock of BC1 units? 
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Table 5.17 Bill of Materials of BC2 (High speed single/multi point hands under dryer) 

 

The total weight of an average BC2 equipment is 5.36 kg. The casing and the motor 

are the heaviest components, representing 39% and 33% of the total weight, 

respectively. Also, the packaging (13%) accounts for a significant share of the total 

weight. 

Most of the materials in the BoM (90% in weight) were directly categorised into one 

of the default categories provided in the EcoReport tool. Exceptions and 

corresponding assumptions are listed in Table 5.18. 
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Table 5.18 Assumptions related to the BoM of BC2 

 

According to the manufacturers, the component that is most likely to fail in BC2 units 

is the motor, which can be replaced. The cost of replacing the motor was estimated 

at roughly 32% of the cost of acquiring a new unit (€114 for the repair, accounting 

for material and labour, versus €356 for a new unit). 

Therefore, it is expected that a relevant share – assumed 25% – of units will have its 

motor replaced once throughout its lifetime and thus the weight of this second motor 

was added to these units. Further implications of this assumption are mentioned 

throughout this section of the report. 

5.2.3.2 Distribution Phase 

Table 5.19 presents the inputs required for assessing the life cycle impacts in the 

distribution phase. The volume of a BC2 unit was estimated through averaging the 

actual volume of eight high speed single point hands under dryers and three high 

speed multi point hands under dryers that are on the market. 

 

Question for manufacturers: Is replacing the motor indeed the most relevant 

repair for BC2 units? Are there other common repairs that also should be 

accounted for? What percentage of products will have its motor replaced over its 

lifetime? 

Question for manufacturers: Are the classifications listed in Table 5.18 sufficient 

given the documented assumptions? 
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Table 5.19 Inputs for the distribution phase of BC2 

 Input / Assumption Value Source 

Is it an ICT or Consumer Electronics 

product <15kg? 
No Manufacturers questionnaire 

Is it an installed appliance? Yes Manufacturers questionnaire 

Volume of packaged final product 0.032 m3 

Calculated through averaging the 

actual packaged volume of 11 

products currently on the market 

5.2.3.3 Use Phase 

As per Task 3, hand dryers only generate a direct impact, and no indirect impact. 

Electricity Consumption 

Table 5.20 presents the inputs considered to estimate the electricity consumption of 

a BC2 product. The units are assumed to always operate on standby in between the 

cycles. 

Table 5.20 Electricity consumption inputs for BC2 

 Input / Assumption Value Source 

Average number of cycles in a day  150 cycles / day Manufacturers questionnaire 

Duration of cycles 12.8 seconds / cycle Manufacturers questionnaire 

Electricity consumption per cycle 0.00446 kWh / cycle 

Estimated through averaging the 

actual electricity consumption of 

products currently on the market 

On-mode duration 
0.5 hours / day 

195 hours / year 
Calculated 

Standby-mode duration 
23.5 hours / day 

8,565 hours / year 
Calculated 

On-mode electricity consumption 1.254 kWh / hour Calculated 

Standby-mode electricity consumption 0.001 kWh / hour Manufacturers feedback 

Water & Heat 

Stakeholder consultation indicated that the operation of BC2 units does not 

consume any water or heat. 

Consumables 

BC2 units should operate with disposable filters but this is not a requirement (i.e. 

they can operate without one). These filters should be replaced frequently. The 

consumable part of these filters is assumed to be made out of office paper.6 Table 

                                                
6 This approach is consistent to that taken in previous EcoDesign Prep Studies. Source: Work on Preparatory 
Studies for Eco-Design Requirements of EuPs - Lot 17 Vacuum Cleaners. Available at: https://www.eup-
network.de/fileadmin/user_upload/Produktgruppen/Arbeitsplan/eup_lot17_final_report_issue_1.pdf Section 5.3 
page 56. 

https://www.eup-network.de/fileadmin/user_upload/Produktgruppen/Arbeitsplan/eup_lot17_final_report_issue_1.pdf
https://www.eup-network.de/fileadmin/user_upload/Produktgruppen/Arbeitsplan/eup_lot17_final_report_issue_1.pdf
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5.21 presents the inputs and assumptions for estimating yearly filter consumption 

per BC2 unit. 

Table 5.21 Filter usage for BC2 

 Input / Assumption Value Source 

Percentage of BC2 units that operate 

with a filter 
100 % 

ICF assumption due to lack of 

evidence 

Filter usage per BC2 unit 
2.5 filters / year 

0.20 kg / year 

ICF, estimated based on 

manufacturers feedback indicating 

that filters are replaced every 3 to 

12 months 

Filter weight 80.15 g / filter 

Calculated based on the weight of 

two different filters available on 

the market as provided by the 

manufacturers in the BoMs. The 

filters are assumed to not be 

category specific, i.e. the same 

consumable filter can be used in 

BC1, BC2 and BC3 units. 

 

Product Life 

The EcoReport tool requires inputs for the product service life – i.e. the period that 

the product is in use and operational – and the product stock life – which accounts 

for the time consumers keep the product stocked before they throw it away. The 

assumptions and inputs for estimating product service and stock life are presented 

in Table 5.22. 

Table 5.22 Product life of BC2 

 Input / Assumption Value Source 

Product service life (baseline) 8.5 years Manufacturer questionnaires 

Product service life (with motor replacing) 17.0 years Manufacturer questionnaires 

Stock time after service life 

(time that consumers keep the product 

stocked before throwing it away) 

0.5 years 
ICF assumption due to lack of 

evidence 

Percentage of products that have its 

motor replaced 
25% 

ICF assumption due to lack of 

evidence 

Average product service life 10.66 years 

Calculated based on the baseline 

service life, the service life with 

motor replacing and the 

percentage of units that have its 

motor replaced 

Average product stock life 11.16 years 

Calculated using the sum of the 

average product service life and 

the stock time after service life 

Question for manufacturers: What percentage of BC2 products operate with a 

filter? Is the estimated filter usage per year per unit accurate? Are the filters for 

BC1, BC2 and BC3 units different? 
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BC2 units have an average product service life of 8.5 years. Motor failure is the 

most common cause for these products being disposed of and when the motor can 

be replaced it leads to doubling a unit’s service life to a total of 17.0 years. To 

estimate the average service life of a unit, the percentage of units that have their 

motor replaced has been estimated at 25%, as mentioned in Section 5.2.3.1. 

Average service life has been estimated at 10.66 years and average stock life at 

11.16 years, assuming consumers keep the product in stock (i.e. not in service but 

not disposed of) for 6 months before throwing it away. 

Maintenance 

Maintenance cost for BC2 products was on average reported to be €16 for the 

lifetime of the asset. The maintenance assumptions used in the modelling are 

presented in Table 5.23. Maintenance of BC2 units can be delivered by the 

building’s facilities staff and does not require specific training or expertise, hence the 

distance travelled for maintenance per BC2 unit has been estimated to zero km over 

its lifetime. 

Table 5.23 Maintenance of BC2 

 Input / Assumption Value Source 

Average maintenance cost over a BC2 

unit lifetime 
€ 16 Manufacturer questionnaires 

Average km travelled for maintenance of 

a BC2 unit over its lifetime 
0 km 

ICF assumption due to lack of 

evidence 

Repair 

According to manufacturer feedback, the component most likely to fail in BC2 units 

is the motor – which can be replaced. To estimate the average repair costs per unit, 

the percentage of units that have their motor replaced has been estimated at 25%, 

as mentioned in Section 5.2.3.1. The repair assumptions used in the modelling are 

presented below in Table 5.24. 

Table 5.24 Repair of BC2 

 Input / Assumption Value Source 

Percentage of products that have its motor replaced 25% 
ICF assumption due to lack of 

evidence 

Cost of material for replacing a BC2 unit’s motor € 36 

Calculated assuming 10% of the 

product cost as per the 

manufacturer questionnaires 

Cost of labour for replacing a BC2 unit’s motor € 78 
ICF assumption due to lack of 

evidence 

Total cost of replacing a BC2 unit’s motor € 114 
Calculated based on the costs of 

labour and material 

Question for manufacturers: Do 25% of BC2 units have their motor replaced? 

How long do consumers keep the product stocked before throwing it away? 

Question for manufacturers: Does the cost of maintenance presented in Table 

5.23 include consumables (i.e. filters)? 
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 Input / Assumption Value Source 

Average cost of repair per BC2 unit € 28 

Calculated based on the total cost 

of replacing a BC2 unit’s motor 

and the percentage of products 

that have its motor replaced 

Number of technical visits per repair 2 
ICF assumption due to lack of 

evidence 

Average km travelled per technical visit 20 km 
ICF assumption due to lack of 

evidence 

Average km travelled per repair 40 km  

Calculated based on the average 

km travelled per technical visit and 

the number of technical visits 

Average km travelled for repair of a BC2 unit over 

its lifetime 
10 km 

Calculated based on the average 

km travelled per repair and the 

percentage of products that have 

its motor replaced 

 

5.2.3.4 Economic Inputs 

The EcoReport tool requires inputs for sales and stock in the EU28. From the 

manufacturer questionnaires, estimates were available for both sales and stock in 

2020. The approach of using the most recent data has been taken to increase the 

relevance of this analysis and ensure it reflects the current scenario. The tool also 

requires the annual sales L years ago, where L is the product stock life. 

The stock and sales inputs presented in Table 5.25 for BC2 are the sum of the 

values for high speed single and multi point hands under dryers. 

Table 5.25 Stock and Sales of BC2 

 Input / Assumption Value Source 

BC2 EU28 Stock in 2020 787,000 units Manufacturer questionnaires 

BC2 EU28 Annual Sales in 2020 195,000 units Manufacturer questionnaires 

BC2 EU28 Annual Sales in 2009 

(L is 11.16 and 2020 – 11.16 = 2009) 
32,000 units 

Calculated through interpolating 

sales data for 2005 and 2010 

obtained from the manufacturers 

questionnaires 

Table 5.26 lists the price and cost assumptions inputs and assumptions. All values 

are in current prices. 

Table 5.26 Price and cost assumptions for BC2 

 Input / Assumption Value Source 

BC2 unit price € 356 Manufacturer questionnaires 

Cost of installation of a BC2 unit € 100 Manufacturer questionnaires 

Question for manufacturers: Are the labour and material costs listed in Table 

5.35 accurate for replacing the motor of a BC2 unit? Are two technical visits 

enough for delivering this repair? 
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 Input / Assumption Value Source 

Average Repair & Maintenance cost per 

unit over its lifetime 
€ 44 

Calculated based on the average 

maintenance cost over a BC2 unit 

lifetime and the average cost of 

repair per BC2 unit 

Average filter price € 50 per unit ICF, based on online research 

Cost of consumables – Filters (per kg) € 624 per kg 
Calculated based on the average 

filter price 

The ratio that compares the efficiency of the stock to the efficiency of a new unit has 

been estimated using the sales per year inputs provided by the manufacturers, the 

average service life of a unit, and the yearly average efficiency of a unit sold. The 

model assumes that the decrease of the stock of units sold in a given year follows a 

normal distribution over time. 

For BC2 units, historic average efficiency information was extracted from 

manufacturers data submitted for the Energy Technology List (ETL)7 in 2013 (single 

point) and 2016 (multi point). For all other years, the average efficiency was 

estimated using a linear trend. 

Data for the efficiency of new products (2019) has been extracted from product 

specifications available online. Because ETL is expected to include the most 

efficient products on the market, the 50% best values were used for estimating 2019 

efficiency. Because sales and stock data used in the model are for 2020, the ratio 

was estimated considering the estimated efficiency of the stock and that of a new 

product in 2020. 

For sense checking purposes, the calculated ratio was compared to the ratio 

between the efficiency of a unit sold half a product life ago and that of a new unit, as 

per the MEErP recommendations and the results were similar. 

Table 5.27 Efficiency Ratio for BC2 

 Input / Assumption Value Source 

Efficiency Ratio 0.92 

Calculated based on yearly sales, 

yearly average efficiencies and 

product life 

Efficiency Ratio 

(for sense checking purposes only) 
0.91 

Calculated based on the average 

efficiency of a unit sold half a 

product life ago 

5.2.4 BC3 – High speed trough style hands in dryer 

This section presents all the inputs and assumptions used for the assessment of 

BC3 as well as the corresponding references and justifications. 

                                                
7 Available at: https://www.gov.uk/guidance/energy-technology-list. 

Question for manufacturers: Is the price of filters listed in Table 5.26 accurate? 

https://www.gov.uk/guidance/energy-technology-list
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5.2.4.1 Production Phase 

Bill of Materials (BoM) 

Table 5.28 shows the BoM for BC3, presenting aggregated data from manufacturer 

BoM submissions for high speed trough style hands in dryers which are on the 

market. 

Table 5.28 Bill of Materials of BC3 (High speed trough style hands in dryer) 

 

The total weight of an average BC3 equipment is 10.34 kg. The housing/casing and 

the motor are the heaviest components, representing 43% and 23% of the total 

weight, respectively. Also, the packaging (11%) and the air flow (9%) account for a 

significant share of the total weight. 

Most of the materials in the BoM (64% in weight) were directly categorised into one 

of the default categories provided in the EcoReport tool. Exceptions and 

corresponding assumptions are listed in Table 5.29. 
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Table 5.29 Assumptions related to the BoM of BC3 

 

According to the manufacturers, the component that is most likely to fail in BC3 units 

is the motor, which can be replaced. The cost of replacing the motor was estimated 

at roughly 21% of the cost of acquiring a new unit (€149 for the repair, accounting 

for material and labour, versus €715 for a new unit). 

Therefore, it is expected that a significant share – assumed 50% – of units will have 

its motor replaced once throughout its lifetime and thus the weight of this second 

motor was added to these units to estimate the average weight per unit. Further 

implications of this assumption are mentioned throughout this section of the report. 

5.2.4.2 Distribution Phase 

Table 5.30 presents the inputs required for assessing the life cycle impacts in the 

distribution phase. The volume of a BC3 unit was estimated through averaging the 

actual volume of 11 high speed trough style hands in dryers that are on the market.  

Question for manufacturers: Is replacing the motor indeed the most relevant 

repair for BC3 units? Are there other common repairs that also should be 

accounted for? What percentage of products will have its motor replaced over its 

lifetime? 

Question for manufacturers: Are the classifications listed in Table 5.29 sufficient 

given the documented assumptions? 
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Table 5.30 Inputs for the distribution phase of BC3 

 Input / Assumption Value Source 

Is it an ICT or Consumer Electronics 

product <15kg? 
No Manufacturers questionnaire 

Is it an installed appliance? Yes Manufacturers questionnaire 

Volume of packaged final product 0.074 m3 

Calculated through averaging the 

actual packaged volume of 11 

products currently on the market 

5.2.4.3 Use Phase 

As per Task 3, hand dryers only generate a direct impact, and no indirect impact. 

Electricity Consumption 

Table 5.31 presents the inputs considered to estimate the electricity consumption of 

a BC3 product. The units are assumed to always operate on standby in between the 

cycles. 

Table 5.31 Electricity consumption inputs for BC3 

 Input / Assumption Value Source 

Average number of cycles in a day  150 cycles / day Manufacturers questionnaire 

Duration of cycles 11.4 seconds / cycle Manufacturers questionnaire 

Electricity consumption per cycle 0.00448 kWh / cycle 

Estimated through averaging the 

actual electricity consumption of 

products currently on the market 

On-mode duration 
0.5 hours / day 

173 hours / year 
Calculated 

Standby-mode duration 
23.5 hours / day 

8,587 hours / year 
Calculated 

On-mode electricity consumption 1.415 kWh / hour Calculated 

Standby-mode electricity consumption 0.001 kWh / hour Manufacturers feedback 

Water & Heat 

Stakeholder consultation indicated that the operation of BC3 units does not 

consume any water or heat. 

Consumables 

BC3 units should operate with disposable filters but this is not a requirement (i.e. 

they can operate without one). These filters should be replaced frequently. The 

consumable part of these filters is assumed to be made out of office paper.8 Table 

                                                
8 This approach is consistent to that taken in previous EcoDesign Prep Studies. Source: Work on Preparatory 
Studies for Eco-Design Requirements of EuPs - Lot 17 Vacuum Cleaners. Available at: https://www.eup-
network.de/fileadmin/user_upload/Produktgruppen/Arbeitsplan/eup_lot17_final_report_issue_1.pdf Section 5.3 
page 56. 

https://www.eup-network.de/fileadmin/user_upload/Produktgruppen/Arbeitsplan/eup_lot17_final_report_issue_1.pdf
https://www.eup-network.de/fileadmin/user_upload/Produktgruppen/Arbeitsplan/eup_lot17_final_report_issue_1.pdf
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5.32 presents the inputs and assumptions for estimating yearly filter consumption 

per BC3 unit. 

Table 5.32 Filter usage for BC3 

 Input / Assumption Value Source 

Percentage of BC3 units that operate 

with a filter 
100 % 

ICF assumption due to lack of 

evidence 

Filter usage per BC3 unit 
2.5 filters / year 

0.20 kg / year 

ICF, estimated based on 

manufacturers feedback indicating 

that filters are replaced every 3 to 

12 months 

Filter weight 80.15 g / filter 

Calculated based on the weight of 

two different filters available on 

the market as provided by the 

manufacturers in the BoMs. The 

filters are assumed to not be 

category specific, i.e. the same 

consumable filter can be used in 

BC1, BC2 and BC3 units. 

 

Product Life 

The EcoReport tool requires inputs for the product service life – i.e. the period that 

the product is in use and operational – and the product stock life – which accounts 

for the time consumers keep the product stocked before they throw it away. The 

assumptions and inputs for estimating product service and stock life are presented 

in Table 5.33. 

Table 5.33 Product life of BC3 

 Input / Assumption Value Source 

Product service life (baseline) 8.1 years Manufacturer questionnaires 

Product service life (with motor replacing) 16.2 years Manufacturer questionnaires 

Stock time after service life 

(time that consumers keep the product 

stocked before throwing it away) 

0.5 years 
ICF assumption due to lack of 

evidence 

Percentage of products that have its 

motor replaced 
50% 

ICF assumption due to lack of 

evidence 

Average product service life 12.15 years 

Calculated based on the baseline 

service life, the service life with 

motor replacing and the 

percentage of units that have its 

motor replaced 

Average product stock life 12.65 years 

Calculated using the sum of the 

average product service life and 

the stock time after service life 

Question for manufacturers: What percentage of BC3 products operate with a 

filter? Is the estimated filter usage per year per unit accurate? Are the filters for 

BC1, BC2 and BC3 units different? 
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BC3 units have an average product service life of 8.1 years. Motor failure is the 

most common cause for these products being disposed of and when the motor can 

be replaced it leads to doubling a unit’s service life to a total of 16.2 years. To 

estimate the average service life of a unit, the percentage of units that have their 

motor replaced has been estimated at 50%, as mentioned in section 5.2.4.1. 

Average service life has been estimated at 12.15 years and average stock life at 

12.65 years, assuming consumers keep the product in stock for 6 months before 

throwing it away. 

Maintenance 

Maintenance cost for BC3 products was on average reported to be €338 for the 

lifetime of the asset. This value is considerably higher than that of BC1 and BC2 

products as BC3 units require more regular cleaning, emptying of the water tray and 

filter changes. The maintenance assumptions used in the modelling are presented in 

Table 5.34. Maintenance of BC3 units can be delivered by the building’s facilities 

staff and does not require specific training or expertise, hence the distance travelled 

for maintenance per BC3 unit has been estimated to zero km over its lifetime. 

Table 5.34 Maintenance of BC3 

 Input / Assumption Value Source 

Average maintenance cost over a BC3 

unit lifetime 
€ 338 Manufacturer questionnaires 

Average km travelled for maintenance of 

a BC3 unit over its lifetime 
0 km ICF 

Repair 

According to manufacturer feedback, the component most likely to fail in BC3 units 

is the motor – which can be replaced. To estimate the average repair costs per unit, 

the percentage of units that have their motor replaced has been estimated at 50%, 

as mentioned in section 5.2.4.1. The repair assumptions used in the modelling are 

presented below in Table 5.35. 

Table 5.35 Repair of BC3 

 Input / Assumption Value Source 

Percentage of products that have its motor replaced 50% 
ICF assumption due to lack of 

evidence 

Question for manufacturers: Do 50% of BC3 units have their motor replaced? 

How long do consumers keep the product stocked before throwing it away? 

Question for manufacturers: A total maintenance cost for BC3 (category 4) hand 

dryers was provided by manufacturers. However, the breakdown between the 

cleaning, emptying of water tank and filter costs were not detailed. To determine 

the breakdown, what is the frequency of emptying the water tray? What is the 

price for the HEPA filters? How often are these replaced on average for this 

category? What is the average price of the HEPA filters? With this information, 

further maintenance breakdown can be detailed in Table 5.34.  
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 Input / Assumption Value Source 

Cost of material for replacing a BC3 unit’s motor € 71 

Calculated assuming 10% of the 

product cost as per the 

manufacturer questionnaires 

Cost of labour for replacing a BC3 unit’s motor € 78 
ICF assumption due to lack of 

evidence 

Total cost of replacing a BC3 unit’s motor € 149 
Calculated based on the costs of 

labour and material 

Average cost of repair per BC3 unit € 75 

Calculated based on the total cost 

of replacing a BC3 unit’s motor 

and the percentage of products 

that have its motor replaced 

Number of technical visits per repair 2 
ICF assumption due to lack of 

evidence 

Average km travelled per technical visit 20 km 
ICF assumption due to lack of 

evidence 

Average km travelled per repair 40 km  

Calculated based on the average 

km travelled per technical visit and 

the number of technical visits 

Average km travelled for repair of a BC3 unit over 

its lifetime 
20 km 

Calculated based on the average 

km travelled per repair and the 

percentage of products that have 

its motor replaced 

 

5.2.4.4 Economic Inputs 

The EcoReport tool requires inputs for sales and stock in the EU28. From the 

manufacturer questionnaires, estimates were available for both sales and stock in 

2020. The approach of using the most recent data has been taken to increase the 

relevance of this analysis and ensure it reflects the current scenario. The tool also 

requires the annual sales L years ago, where L is the product stock life. 

The stock and sales assumptions are presented below in Table 5.36. 

Table 5.36 Stock and Sales of BC3 

 Input / Assumption Value Source 

BC3 EU28 Stock in 2020 173,500 units Manufacturer questionnaires 

BC3 EU28 Annual Sales in 2020 37,000 units Manufacturer questionnaires 

BC3 EU28 Annual Sales in 2007 

(L is 12.65 and 2020 – 12.65 = 2007) 
3,800 units 

Calculated through interpolating 

sales data for 2005 and 2010 

obtained from the manufacturers 

questionnaires 

Table 5.37 lists the price and cost assumptions inputs and assumptions. All values 

are in current prices. 

Question for manufacturers: Are the labour and material costs listed in Table 

5.35 accurate for replacing the motor of a BC3 unit? Are two technical visits 

enough for delivering this repair? 
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Table 5.37 Price and cost assumptions for BC3 

 Input / Assumption Value Source 

BC3 unit price € 715 Manufacturer questionnaires 

Cost of installation of a BC3 unit € 100 Manufacturer questionnaires 

Average Repair & Maintenance cost per 

unit over its lifetime 
€ 413 

Calculated based on the average 

maintenance cost over a BC3 unit 

lifetime and the average cost of 

repair per BC3 unit 

Average filter price € 50 per unit ICF, based on online research 

Cost of consumables – Filters (per kg) € 624 per kg 
Calculated based on the average 

filter price 

The ratio that compares the efficiency of the stock to the efficiency of a new unit has 

been estimated using the sales per year inputs provided by the manufacturers, the 

average service life of a unit, and the yearly average efficiency of a unit sold. The 

model assumes that the decrease of the stock of units sold each year follows a 

normal distribution over time. 

For BC3 units, historic average efficiency information was extracted from 

manufacturers data submitted for ETL listing in 2012 and 2016. For all other years, 

the average efficiency was estimated using a linear trend. 

Data for the efficiency of new products (2019) has been extracted from product 

specifications available online. Because ETL is expected to include the most 

efficient products on the market, the 50% best values were used for estimating 2019 

efficiency. Because sales and stock data used in the model are for 2020, the ratio 

was estimated considering the estimated efficiency of the stock and that of a new 

product in 2020. 

For sense checking purposes, the calculated ratio was compared to the ratio 

between the efficiency of a unit sold half a product life ago and that of a new unit, as 

per the MEErP and the results were similar. 

 

 

Table 5.38 Efficiency Ratio for BC3 

 Input / Assumption Value Source 

Efficiency Ratio 0.88 

Calculated based on yearly sales, 

yearly average efficiencies and 

product life 

Efficiency Ratio 

(for sense checking purposes only) 
0.85 

Calculated based on the average 

efficiency of a unit sold half a 

product life ago 

Question for manufacturers: Are the filter prices listed in Table 5.37 accurate? 
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5.3 Base Case Environmental Impact Assessment  

Within this sub-task the EcoReport 2014 tool has been used to calculate the outputs 

per environmental indicator and “cradle-to-grave” stages of product life for the hand 

dryers’ base cases. 

Table 5.39, Table 5.40 and Table 5.41 present the environmental impacts for BC1, 

BC2 and BC3, respectively. While the right column presents total values, the tables 

disaggregate impacts per life cycle phase. For production, impacts are estimated 

separately for the materials used and for the manufacturing process. For the EoL 

phase, impacts are estimated separately for the disposal (incineration, landfill, 

fugitive and missing) and the recycling (reuse, recycle and heat recovery). 

Table 5.39 Life Cycle Impact per unit of BC1 (conventional single point) 

 

 

Life Cycle phases --> DISTRI- USE TOTAL

Resources Use and Emissions Material Manuf. Total BUTION Disposal Recycl. Stock

Materials unit

1 Bulk Plastics g 192 2 110 32 52 0

2 TecPlastics g 456 5 263 75 123 0

3 Ferro g 3,082 31 114 2,168 830 0

4 Non-ferro g 1,586 16 59 1,116 427 0

5 Coating g 25 0 1 17 7 0

6 Electronics g 221 2 146 18 60 0

7 Misc. g 667 7 67 427 180 0

8 Extra g 0 0 0 0 0 0

9 Auxiliaries g 0 0 0 0 0 0

10 Refrigerant g 0 0 0 0 0 0

Total weight g 6,228 62 760 3,853 1,677 0

see note!

Other Resources & Waste debet credit

11 Total Energy (GER) MJ 922 85 1,007 75 52,709 23 -134 53,681

12 of which, electricity (in primary MJ) MJ 442 48 489 0 52,705 0 -36 53,158

13 Water (process) ltr 231 1 232 0 2 0 -42 193

14 Water (cooling) ltr 203 22 225 0 2,344 0 -22 2,547

15 Waste, non-haz./ landfill g 3,894 351 4,245 62 27,197 62 -956 30,610

16 Waste, hazardous/ incinerated g 81 0 81 1 832 0 -3 911

Emissions (Air)

17 Greenhouse Gases in GWP100 kg CO2 eq. 55 5 60 6 2,250 0 -9 2,308

18 Acidification, emissions g SO2 eq. 430 21 451 17 9,959 1 -67 10,361

19 Volatile Organic Compounds (VOC) g 2 0 2 1 1,177 0 0 1,179

20 Persistent Organic Pollutants (POP) ng i-Teq 79 7 86 0 124 0 -22 188

21 Heavy Metals mg  Ni eq. 391 16 408 3 537 1 -90 859

22 PAHs mg  Ni eq. 126 0 126 4 124 0 -26 228

23 Particulate Matter (PM, dust) g 208 3 212 79 213 9 -19 494

Emissions (Water)

24 Heavy Metals mg Hg/20 232 1 233 0 229 0 -55 408

25 Eutrophication g PO4 8 0 8 0 10 0 -2 16

PRODUCTION END-OF-LIFE

Life Cycle Impact per conventional single point hands under dryer (BC1) unit over its lifetime
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Table 5.40 Life Cycle Impact per unit of BC2 (high speed single/multi point) 

 

 

Table 5.41 Life Cycle Impact per unit of BC3 (high speed trough style) 

 

 

Life Cycle phases --> DISTRI- USE TOTAL

Resources Use and Emissions Material Manuf. Total BUTION Disposal Recycl. Stock

Materials unit

1 Bulk Plastics g 2,438 24 314 90 2,058 0

2 TecPlastics g 932 9 120 34 787 0

3 Ferro g 1,054 11 9 166 890 0

4 Non-ferro g 604 6 5 95 510 0

5 Coating g 0 0 0 0 0 0

6 Electronics g 106 1 16 2 89 0

7 Misc. g 670 7 15 96 566 0

8 Extra g 0 0 0 0 0 0

9 Auxiliaries g 0 2,135 296 54 1,785 0

10 Refrigerant g 0 0 0 0 0 0

Total weight g 5,804 2,193 775 537 6,685 0

see note!

Other Resources & Waste debet credit

11 Total Energy (GER) MJ 514 161 674 84 24,312 4 -8 25,066

12 of which, electricity (in primary MJ) MJ 100 89 189 0 24,236 0 -1 24,424

13 Water (process) ltr 87 3 90 0 1 0 -1 90

14 Water (cooling) ltr 665 45 710 0 1,083 0 0 1,794

15 Waste, non-haz./ landfill g 1,427 486 1,913 66 12,642 17 -46 14,591

16 Waste, hazardous/ incinerated g 173 0 173 1 385 0 -1 558

Emissions (Air)

17 Greenhouse Gases in GWP100 kg CO2 eq. 24 9 33 7 1,035 0 0 1,075

18 Acidification, emissions g SO2 eq. 229 40 269 19 4,588 0 -8 4,869

19 Volatile Organic Compounds (VOC) g 1 0 1 1 541 0 0 543

20 Persistent Organic Pollutants (POP) ng i-Teq 11 1 12 0 57 0 -1 69

21 Heavy Metals mg  Ni eq. 39 3 41 3 246 0 -2 288

22 PAHs mg  Ni eq. 37 0 37 4 57 0 -2 96

23 Particulate Matter (PM, dust) g 34 7 41 109 101 0 -1 250

Emissions (Water)

24 Heavy Metals mg Hg/20 101 0 101 0 105 0 -3 203

25 Eutrophication g PO4 5 0 5 0 16 1 0 22

PRODUCTION END-OF-LIFE

Life Cycle Impact per high speed single/multi point hands under dryer (BC2) unit over its lifetime

Life Cycle phases --> DISTRI- USE TOTAL

Resources Use and Emissions Material Manuf. Total BUTION Disposal Recycl. Stock

Materials unit

1 Bulk Plastics g 3,338 33 269 77 3,025 0

2 TecPlastics g 1,488 15 120 34 1,348 0

3 Ferro g 5,338 53 28 526 4,837 0

4 Non-ferro g 0 0 0 0 0 0

5 Coating g 38 0 0 4 34 0

6 Electronics g 261 3 24 3 237 0

7 Misc. g 1,057 11 15 95 958 0

8 Extra g 0 0 0 0 0 0

9 Auxiliaries g 0 2,435 212 38 2,185 0

10 Refrigerant g 0 0 0 0 0 0

Total weight g 11,519 2,550 668 777 12,624 0

see note!

Other Resources & Waste debet credit

11 Total Energy (GER) MJ 988 317 1,306 127 27,868 4 -16 29,288

12 of which, electricity (in primary MJ) MJ 282 172 454 0 27,779 0 -6 28,227

13 Water (process) ltr 332 5 337 0 3 0 -8 332

14 Water (cooling) ltr 932 86 1,018 0 1,243 0 -3 2,258

15 Waste, non-haz./ landfill g 9,630 1,096 10,726 85 14,568 25 -333 25,070

16 Waste, hazardous/ incinerated g 445 1 446 2 443 0 -2 889

Emissions (Air)

17 Greenhouse Gases in GWP100 kg CO2 eq. 55 18 73 9 1,187 0 -1 1,269

18 Acidification, emissions g SO2 eq. 411 81 492 27 5,260 0 -9 5,770

19 Volatile Organic Compounds (VOC) g 2 1 2 2 620 0 0 624

20 Persistent Organic Pollutants (POP) ng i-Teq 112 13 124 0 66 0 -4 186

21 Heavy Metals mg  Ni eq. 478 30 508 4 286 0 -18 780

22 PAHs mg  Ni eq. 9 1 10 6 65 0 0 81

23 Particulate Matter (PM, dust) g 80 14 94 254 116 0 -1 463

Emissions (Water)

24 Heavy Metals mg Hg/20 307 1 308 0 123 0 -9 422

25 Eutrophication g PO4 16 0 16 0 18 1 0 35

PRODUCTION END-OF-LIFE

Life Cycle Impact per high speed trough style hands in dryer (BC3) unit over its lifetime
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For all three Base Cases, the Production and Use phases account for most of the 

environmental impacts created. Table 5.42 compares the impacts in these two life 

cycle phases between the different BCs. Figure 5.1 compares energy consumption 

in the production and use phases between the different BCs. Figure 5.2 compares 

GHG emissions in the use phase between the different BCs. Figure 5.3 compares 

acidification emissions in the production and use phases between the different BCs. 

Table 5.42 Impacts in the Production and Use phase for all Base Cases 

 

Figure 5.1 Total Energy Consumption in the Production and Use phases for all 

Base Cases 
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Figure 5.2 GHG Emissions in GWP100 in the Use phase for all Base Cases 

 

Figure 5.3 Acidification Emissions in the Production and Use phases for all Base 

Cases 

 

 

5.4 Base Case Life Cycle Cost for Consumers 

This section presents the life cycle costs for hand dryer consumers. Table 5.43 

shows the estimated averages for the product price, the installation cost, the cost of 

electricity, the cost of replacing a unit’s filters and the total repair and maintenance 

costs throughout the whole lifespan of a unit. 

Table 5.43 Life Cycle Costs for all Base Cases 
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BC1 BC2 BC3

Conventional Single Point High speed single/multi point High speed trough style

Product price (€) 188 356 715

Installation cost (€) 100 100 100

Electricity (€) 867 398 457

Filters (€) 0 1,332 1,519

Repair & maintenance (€) 16 44 413

TOTAL without filters (€) 1,171 899 1,684

TOTAL (€) 1,171 2,231 3,203
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While installation cost is the same for all BCs, the average price of a trough style 

hand dryer is much higher than of a conventional or high speed unit. The different 

costs of electricity reflect the difference in electricity consumption of each Base 

Case. 

Maintenance and repair costs for BC3 products are higher because these units 

require more regular cleaning, emptying of the water tray and filter changes, and 

also because a larger fraction of BC3 units has been assumed to be repaired 

compared to BC1 and BC2 units. 

The cost of filters is estimated based on filter price and filter consumption inputs 

(e.g. € 50 per filter, 2.5 filters per year) which carry a great deal of uncertainty. 

Manufacturer feedback can certainly improve these estimates. BC1 units are 

assumed to operate without a filter. 

 

Figure 5.4 shows the fraction of each of the costs inferred by the consumer for each 

of the BCs. To allow for a better comparison between them and because of the 

uncertainties related to the filter costs, these have been not accounted for in the 

graphs. 

Figure 5.4 Fraction of the different costs over the product life cycle 

 

While for BC1 units the electricity cost is the most significant cost to consumers, for 

BC2 units the product price is close to the electricity cost and for BC3 units the 

product price is the largest fraction of the total cost. 

5.5 Base Case Life Cycle Costs for Society  

On top of the life cycle costs that consumers pay, the EcoReport tool calculates the 

societal costs, i.e. the cost of externalities that occur as a consequence of 

production, distribution, use and end of life of hand dryer units. These outputs are 

calculated based on the environmental impacts created and the respective rates for 

each of these impacts (e.g. € per kgCO2eq, € per kgSO2eq). 

Question for manufacturers: What percentage of BC1, BC2 and BC3 products 

operate with a filter? How often are these filters changed? How much do they 

cost? 
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Table 5.44 presents the EcoReport tool outputs for the societal life cycle costs of all 

BCs per phase and Table 5.45 presents the total life cycle costs calculated in the 

tool (consumer expenditure plus societal costs). 

Table 5.44 Life Cycle Costs for Society per phase for all BCs 

 

Table 5.45 Total Life Cycle Costs for all BCs 

 

5.6 EU Totals 

This section presents the EcoReport tool outputs at EU-28 level. 

5.6.1 Lifecycle Environmental Impact at EU-28 Level  

Table 5.46 EU28 Total Impact of New BC1 units sold in 2020 over their lifetime 

 

BC1 BC2 BC3

Conventional Single Point High speed single/multi point High speed trough style

Production and Distribution (€) 10 5 11

Use (€) 121 56 64

End of Life (€) 1 0 0

TOTAL (€) 131 61 75

BC1 BC2 BC3

Conventional Single Point High speed single/multi point High speed trough style

Life Cycle Cost (€) 1,171 2,231 3,203

Life Cycle Cost to Society (€) 131 61 75

TOTAL (€) 1,302 2,292 3,278

Life Cycle phases --> DISTRI- USE TOTAL

Resources Use and Emissions Material Manuf. Total BUTION Disposal Recycl. Stock

Materials unit

1 Bulk Plastics kt 0.057 0.001 0.033 0.009 0.015 0.000

2 TecPlastics kt 0.137 0.001 0.079 0.023 0.037 0.000

3 Ferro kt 0.925 0.009 0.034 0.651 0.249 0.000

4 Non-ferro kt 0.476 0.005 0.018 0.335 0.128 0.000

5 Coating kt 0.007 0.000 0.000 0.005 0.002 0.000

6 Electronics kt 0.066 0.001 0.044 0.005 0.018 0.000

7 Misc. kt 0.200 0.002 0.020 0.128 0.054 0.000

8 Extra kt 0.000 0.000 0.000 0.000 0.000 0.000

9 Auxiliaries kt 0.000 0.000 0.000 0.000 0.000 0.000

10 Refrigerant kt 0.000 0.000 0.000 0.000 0.000 0.000

Total weight kt 1.868 0.019 0.228 1.156 0.503 0.000

see note!

Other Resources & Waste debet credit

11 Total Energy (GER) PJ 0.277 0.026 0.302 0.022 15.813 0.007 -0.040 0.000 16.104

12 of which, electricity (in primary PJ) PJ 0.133 0.014 0.147 0.000 15.811 0.000 -0.011 0.000 15.947

13 Water (process) mln. m3 0.069 0.000 0.070 0.000 0.001 0.000 -0.013 0.000 0.058

14 Water (cooling) mln. m3 0.061 0.007 0.067 0.000 0.703 0.000 -0.006 0.000 0.764

15 Waste, non-haz./ landfill kt 1.168 0.105 1.274 0.019 8.159 0.019 -0.287 0.000 9.183

16 Waste, hazardous/ incinerated kt 0.024 0.000 0.024 0.000 0.250 0.000 -0.001 0.000 0.273

Emissions (Air)

17 Greenhouse Gases in GWP100 mt CO2 eq. 0.017 0.001 0.018 0.002 0.675 0.000 -0.003 0.000 0.692

18 Acidification, emissions kt SO2 eq. 0.129 0.006 0.135 0.005 2.988 0.000 -0.020 0.000 3.108

19 Volatile Organic Compounds (VOC) kt 0.000 0.000 0.000 0.000 0.353 0.000 0.000 0.000 0.354

20 Persistent Organic Pollutants (POP) g i-Teq 0.024 0.002 0.026 0.000 0.037 0.000 -0.006 0.000 0.056

21 Heavy Metals ton  Ni eq. 0.117 0.005 0.122 0.001 0.161 0.000 -0.027 0.000 0.258

22 PAHs ton Ni eq. 0.038 0.000 0.038 0.001 0.037 0.000 -0.008 0.000 0.068

23 Particulate Matter (PM, dust) kt 0.062 0.001 0.063 0.024 0.064 0.003 -0.006 0.000 0.148

Emissions (Water)

24 Heavy Metals ton Hg/20 0.070 0.000 0.070 0.000 0.069 0.000 -0.016 0.000 0.122

25 Eutrophication kt PO4 0.002 0.000 0.002 0.000 0.003 0.000 -0.001 0.000 0.005

PRODUCTION END-OF-LIFE*

EU28 Total Impact of New BC1 units sold in 2020 over their lifetime
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Table 5.47 EU28 Total Impact in 2020 of BC1 units in Stock (produced, in use, 

discarded) 

 

Table 5.48 EU28 Total Impact of New BC2 units sold in 2020 over their lifetime 

 

Life Cycle phases --> DISTRI- USE TOTAL

Resources Use and Emissions Material Manuf. Total BUTION Disposal Recycl. Stock

Materials unit

1 Bulk Plastics kt 0.057 0.001 0.033 0.009 0.015 0.000

2 TecPlastics kt 0.137 0.001 0.079 0.023 0.037 0.000

3 Ferro kt 0.925 0.009 0.034 0.651 0.249 0.000

4 Non-ferro kt 0.476 0.005 0.018 0.335 0.128 0.000

5 Coating kt 0.007 0.000 0.000 0.005 0.002 0.000

6 Electronics kt 0.066 0.001 0.044 0.005 0.018 0.000

7 Misc. kt 0.200 0.002 0.020 0.128 0.054 0.000

8 Extra kt 0.000 0.000 0.000 0.000 0.000 0.000

9 Auxiliaries kt 0.000 0.000 0.000 0.000 0.000 0.000

10 Refrigerants kt 0.000 0.000 0.000 0.000 0.000 0.000

Total weight kt 1.868 0.019 0.228 1.156 0.503 0.000

see note!

Other Resources & Waste debet credit

8 Total Energy (GER) PJ 0.277 0.026 0.302 0.022 9.195 0.007 -0.040 0.000 9.519

9 of which, electricity (in primary PJ) PJ 0.133 0.014 0.147 0.000 9.194 0.000 -0.011 0.000 9.341

10 Water (process) mln. m3 0.069 0.000 0.070 0.000 0.000 0.000 -0.013 0.000 0.070

11 Water (cooling) mln. m3 0.061 0.007 0.067 0.000 0.409 0.000 -0.006 0.000 0.476

12 Waste, non-haz./ landfill kt 1.168 0.105 1.274 0.019 4.744 0.019 -0.287 0.000 6.037

13 Waste, hazardous/ incinerated kt 0.024 0.000 0.024 0.000 0.145 0.000 -0.001 0.000 0.170

Emissions (Air)

14 Greenhouse Gases in GWP100 Mt CO2 eq. 0.017 0.001 0.018 0.002 0.393 0.000 -0.003 0.000 0.412

16 Acidification, emissions kt SO2 eq. 0.129 0.006 0.135 0.005 1.737 0.000 -0.020 0.000 1.878

17 Volatile Organic Compounds (VOC) kt 0.000 0.000 0.000 0.000 0.205 0.000 0.000 0.000 0.206

18 Persistent Organic Pollutants (POP) g i-Teq 0.024 0.002 0.026 0.000 0.022 0.000 -0.006 0.000 0.047

19 Heavy Metals ton  Ni eq. 0.117 0.005 0.122 0.001 0.094 0.000 -0.027 0.000 0.217

PAHs ton Ni eq. 0.038 0.000 0.038 0.001 0.022 0.000 -0.008 0.000 0.061

20 Particulate Matter (PM, dust) kt 0.062 0.001 0.063 0.024 0.037 0.003 -0.006 0.000 0.124

Emissions (Water)

21 Heavy Metals ton Hg/20 0 0 0 0 0 0 0 0 0

22 Eutrophication kt PO4 0 0 0 0 0 0 0 0 0

EU28 Total Impact in 2020 of BC1 units in Stock (produced, in use, discarded)

PRODUCTION END-OF-LIFE*

Life Cycle phases --> DISTRI- USE TOTAL

Resources Use and Emissions Material Manuf. Total BUTION Disposal Recycl. Stock

Materials unit

1 Bulk Plastics kt 0.475 0.005 0.061 0.018 0.401 0.000

2 TecPlastics kt 0.182 0.002 0.023 0.007 0.153 0.000

3 Ferro kt 0.206 0.002 0.002 0.032 0.174 0.000

4 Non-ferro kt 0.118 0.001 0.001 0.019 0.099 0.000

5 Coating kt 0.000 0.000 0.000 0.000 0.000 0.000

6 Electronics kt 0.021 0.000 0.003 0.000 0.017 0.000

7 Misc. kt 0.131 0.001 0.003 0.019 0.110 0.000

8 Extra kt 0.000 0.000 0.000 0.000 0.000 0.000

9 Auxiliaries kt 0.000 0.416 0.058 0.011 0.348 0.000

10 Refrigerant kt 0.000 0.000 0.000 0.000 0.000 0.000

Total weight kt 1.132 0.428 0.151 0.105 1.304 0.000

see note!

Other Resources & Waste debet credit

11 Total Energy (GER) PJ 0.100 0.031 0.132 0.016 4.741 0.001 -0.002 0.000 4.888

12 of which, electricity (in primary PJ) PJ 0.020 0.017 0.037 0.000 4.726 0.000 0.000 0.000 4.763

13 Water (process) mln. m3 0.017 0.001 0.017 0.000 0.000 0.000 0.000 0.000 0.017

14 Water (cooling) mln. m3 0.130 0.009 0.139 0.000 0.211 0.000 0.000 0.000 0.350

15 Waste, non-haz./ landfill kt 0.278 0.095 0.373 0.013 2.465 0.003 -0.009 0.000 2.845

16 Waste, hazardous/ incinerated kt 0.034 0.000 0.034 0.000 0.075 0.000 0.000 0.000 0.109

Emissions (Air)

17 Greenhouse Gases in GWP100 mt CO2 eq. 0.005 0.002 0.006 0.001 0.202 0.000 0.000 0.000 0.210

18 Acidification, emissions kt SO2 eq. 0.045 0.008 0.053 0.004 0.895 0.000 -0.001 0.000 0.949

19 Volatile Organic Compounds (VOC) kt 0.000 0.000 0.000 0.000 0.106 0.000 0.000 0.000 0.106

20 Persistent Organic Pollutants (POP) g i-Teq 0.002 0.000 0.002 0.000 0.011 0.000 0.000 0.000 0.013

21 Heavy Metals ton  Ni eq. 0.008 0.001 0.008 0.001 0.048 0.000 0.000 0.000 0.056

22 PAHs ton Ni eq. 0.007 0.000 0.007 0.001 0.011 0.000 0.000 0.000 0.019

23 Particulate Matter (PM, dust) kt 0.007 0.001 0.008 0.021 0.020 0.000 0.000 0.000 0.049

Emissions (Water)

24 Heavy Metals ton Hg/20 0.020 0.000 0.020 0.000 0.021 0.000 -0.001 0.000 0.040

25 Eutrophication kt PO4 0.001 0.000 0.001 0.000 0.003 0.000 0.000 0.000 0.004

PRODUCTION END-OF-LIFE*

EU28 Total Impact of New BC2 units sold in 2020 over their lifetime
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Table 5.49 EU28 Total Impact in 2020 of BC2 units in Stock (produced, in use, 

discarded) 

 

Table 5.50 EU28 Total Impact of New BC3 units sold in 2020 over their lifetime 

 

Life Cycle phases --> DISTRI- USE TOTAL

Resources Use and Emissions Material Manuf. Total BUTION Disposal Recycl. Stock

Materials unit

1 Bulk Plastics kt 0.475 0.005 0.061 0.018 0.401 0.000

2 TecPlastics kt 0.182 0.002 0.023 0.007 0.153 0.000

3 Ferro kt 0.206 0.002 0.002 0.032 0.174 0.000

4 Non-ferro kt 0.118 0.001 0.001 0.019 0.099 0.000

5 Coating kt 0.000 0.000 0.000 0.000 0.000 0.000

6 Electronics kt 0.021 0.000 0.003 0.000 0.017 0.000

7 Misc. kt 0.131 0.001 0.003 0.019 0.110 0.000

8 Extra kt 0.000 0.000 0.000 0.000 0.000 0.000

9 Auxiliaries kt 0.000 0.416 0.058 0.011 0.348 0.000

10 Refrigerants kt 0.000 0.000 0.000 0.000 0.000 0.000

Total weight kt 1.132 0.428 0.151 0.105 1.304 0.000

see note!

Other Resources & Waste debet credit

8 Total Energy (GER) PJ 0.100 0.031 0.132 0.016 1.947 0.001 -0.002 0.000 2.095

9 of which, electricity (in primary PJ) PJ 0.020 0.017 0.037 0.000 1.941 0.000 0.000 0.000 1.977

10 Water (process) mln. m3 0.017 0.001 0.017 0.000 0.000 0.000 0.000 0.000 0.018

11 Water (cooling) mln. m3 0.130 0.009 0.139 0.000 0.087 0.000 0.000 0.000 0.225

12 Waste, non-haz./ landfill kt 0.278 0.095 0.373 0.013 1.012 0.003 -0.009 0.000 1.398

13 Waste, hazardous/ incinerated kt 0.034 0.000 0.034 0.000 0.031 0.000 0.000 0.000 0.065

Emissions (Air)

14 Greenhouse Gases in GWP100 Mt CO2 eq. 0.005 0.002 0.006 0.001 0.083 0.000 0.000 0.000 0.091

16 Acidification, emissions kt SO2 eq. 0.045 0.008 0.053 0.004 0.367 0.000 -0.001 0.000 0.424

17 Volatile Organic Compounds (VOC) kt 0.000 0.000 0.000 0.000 0.043 0.000 0.000 0.000 0.044

18 Persistent Organic Pollutants (POP) g i-Teq 0.002 0.000 0.002 0.000 0.005 0.000 0.000 0.000 0.007

19 Heavy Metals ton  Ni eq. 0.008 0.001 0.008 0.001 0.020 0.000 0.000 0.000 0.028

PAHs ton Ni eq. 0.007 0.000 0.007 0.001 0.005 0.000 0.000 0.000 0.013

20 Particulate Matter (PM, dust) kt 0.007 0.001 0.008 0.021 0.008 0.000 0.000 0.000 0.037

Emissions (Water)

21 Heavy Metals ton Hg/20 0.020 0.000 0.020 0.000 0.008 0.000 -0.001 0.000 0.028

22 Eutrophication kt PO4 0.001 0.000 0.001 0.000 0.001 0.000 0.000 0.000 0.002

EU28 Total Impact in 2020 of BC2 units in Stock (produced, in use, discarded)

PRODUCTION END-OF-LIFE*

Life Cycle phases --> DISTRI- USE TOTAL

Resources Use and Emissions Material Manuf. Total BUTION Disposal Recycl. Stock

Materials unit

1 Bulk Plastics kt 0.123 0.001 0.010 0.003 0.112 0.000

2 TecPlastics kt 0.055 0.001 0.004 0.001 0.050 0.000

3 Ferro kt 0.197 0.002 0.001 0.019 0.179 0.000

4 Non-ferro kt 0.000 0.000 0.000 0.000 0.000 0.000

5 Coating kt 0.001 0.000 0.000 0.000 0.001 0.000

6 Electronics kt 0.010 0.000 0.001 0.000 0.009 0.000

7 Misc. kt 0.039 0.000 0.001 0.004 0.035 0.000

8 Extra kt 0.000 0.000 0.000 0.000 0.000 0.000

9 Auxiliaries kt 0.000 0.090 0.008 0.001 0.081 0.000

10 Refrigerant kt 0.000 0.000 0.000 0.000 0.000 0.000

Total weight kt 0.426 0.094 0.025 0.029 0.467 0.000

see note!

Other Resources & Waste debet credit

11 Total Energy (GER) PJ 0.037 0.012 0.048 0.005 1.031 0.000 -0.001 0.000 1.084

12 of which, electricity (in primary PJ) PJ 0.010 0.006 0.017 0.000 1.028 0.000 0.000 0.000 1.044

13 Water (process) mln. m3 0.012 0.000 0.012 0.000 0.000 0.000 0.000 0.000 0.012

14 Water (cooling) mln. m3 0.034 0.003 0.038 0.000 0.046 0.000 0.000 0.000 0.084

15 Waste, non-haz./ landfill kt 0.356 0.041 0.397 0.003 0.539 0.001 -0.012 0.000 0.928

16 Waste, hazardous/ incinerated kt 0.016 0.000 0.016 0.000 0.016 0.000 0.000 0.000 0.033

Emissions (Air)

17 Greenhouse Gases in GWP100 mt CO2 eq. 0.002 0.001 0.003 0.000 0.044 0.000 0.000 0.000 0.047

18 Acidification, emissions kt SO2 eq. 0.015 0.003 0.018 0.001 0.195 0.000 0.000 0.000 0.213

19 Volatile Organic Compounds (VOC) kt 0.000 0.000 0.000 0.000 0.023 0.000 0.000 0.000 0.023

20 Persistent Organic Pollutants (POP) g i-Teq 0.004 0.000 0.005 0.000 0.002 0.000 0.000 0.000 0.007

21 Heavy Metals ton  Ni eq. 0.018 0.001 0.019 0.000 0.011 0.000 -0.001 0.000 0.029

22 PAHs ton Ni eq. 0.000 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.003

23 Particulate Matter (PM, dust) kt 0.003 0.001 0.003 0.009 0.004 0.000 0.000 0.000 0.017

Emissions (Water)

24 Heavy Metals ton Hg/20 0.011 0.000 0.011 0.000 0.005 0.000 0.000 0.000 0.016

25 Eutrophication kt PO4 0.001 0.000 0.001 0.000 0.001 0.000 0.000 0.000 0.001

EU28 Total Impact of New BC3 units sold in 2020 over their lifetime

PRODUCTION END-OF-LIFE*
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Table 5.51 EU28 Total Impact in 2020 of BC3 units in Stock (produced, in use, 

discarded) 

 

5.6.2 Life Cycle Costs for Consumers at EU-28 Level 

Table 5.52 Total annual consumer expenditure in the EU28 

 

5.6.3 Life Cycle Costs for Society at EU-28 Level 

Table 5.53 Total annual societal costs in the EU28 

 

Table 5.54 Total annual costs in the EU28 (consumer expenditure + societal costs) 

 

Life Cycle phases --> DISTRI- USE TOTAL

Resources Use and Emissions Material Manuf. Total BUTION Disposal Recycl. Stock

Materials unit

1 Bulk Plastics kt 0.123 0.001 0.010 0.003 0.112 0.000

2 TecPlastics kt 0.055 0.001 0.004 0.001 0.050 0.000

3 Ferro kt 0.197 0.002 0.001 0.019 0.179 0.000

4 Non-ferro kt 0.000 0.000 0.000 0.000 0.000 0.000

5 Coating kt 0.001 0.000 0.000 0.000 0.001 0.000

6 Electronics kt 0.010 0.000 0.001 0.000 0.009 0.000

7 Misc. kt 0.039 0.000 0.001 0.004 0.035 0.000

8 Extra kt 0.000 0.000 0.000 0.000 0.000 0.000

9 Auxiliaries kt 0.000 0.090 0.008 0.001 0.081 0.000

10 Refrigerants kt 0.000 0.000 0.000 0.000 0.000 0.000

Total weight kt 0.426 0.094 0.025 0.029 0.467 0.000

see note!

Other Resources & Waste debet credit

8 Total Energy (GER) PJ 0.037 0.012 0.048 0.005 0.450 0.000 -0.001 0.000 0.503

9 of which, electricity (in primary PJ) PJ 0.010 0.006 0.017 0.000 0.449 0.000 0.000 0.000 0.466

10 Water (process) mln. m3 0.012 0.000 0.012 0.000 0.000 0.000 0.000 0.000 0.013

11 Water (cooling) mln. m3 0.034 0.003 0.038 0.000 0.020 0.000 0.000 0.000 0.058

12 Waste, non-haz./ landfill kt 0.356 0.041 0.397 0.003 0.235 0.001 -0.012 0.000 0.635

13 Waste, hazardous/ incinerated kt 0.016 0.000 0.016 0.000 0.007 0.000 0.000 0.000 0.024

Emissions (Air)

14 Greenhouse Gases in GWP100 Mt CO2 eq. 0.002 0.001 0.003 0.000 0.019 0.000 0.000 0.000 0.022

16 Acidification, emissions kt SO2 eq. 0.015 0.003 0.018 0.001 0.085 0.000 0.000 0.000 0.104

17 Volatile Organic Compounds (VOC) kt 0.000 0.000 0.000 0.000 0.010 0.000 0.000 0.000 0.010

18 Persistent Organic Pollutants (POP) g i-Teq 0.004 0.000 0.005 0.000 0.001 0.000 0.000 0.000 0.006

19 Heavy Metals ton  Ni eq. 0.018 0.001 0.019 0.000 0.005 0.000 -0.001 0.000 0.024

PAHs ton Ni eq. 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.002

20 Particulate Matter (PM, dust) kt 0.003 0.001 0.003 0.009 0.002 0.000 0.000 0.000 0.015

Emissions (Water)

21 Heavy Metals ton Hg/20 0.011 0.000 0.011 0.000 0.002 0.000 0.000 0.000 0.013

22 Eutrophication kt PO4 0.001 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.001

EU28 Total Impact in 2020 of BC3 units in Stock (produced, in use, discarded)

PRODUCTION END-OF-LIFE*

BC1 BC2 BC3 All Hand Dryers

Product price (million €) 56 69 26 152

Installation cost (million €) 30 20 4 53

Electricity (million €) 151 29 7 187

Filters (million €) 0 98 22 120

Repair & maintenance (million €) 3 3 6 12

TOTAL without filters (million €) 240 220 64 525

TOTAL (million €) 240 122 43 405

BC1 BC2 BC3 All Hand Dryers

Production and Distribution (million €) 3 1 0 4

Use (million €) 21 4 1 26

End of Life (million €) 0 0 0 0

TOTAL (million €) 24 5 1 31

BC1 BC2 BC3 All Hand Dryers

Annual consumer expenditure (million €) 240 122 43 405

Annual societal cost (million €) 24 5 1 31

TOTAL (million €) 265 127 44 435
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5.7 Recommendations 

In Task 5, manufacturers’ inputs and data were used to provide an environmental 

and economic assessment of hand dryers. While these inputs represent the 

characteristics of an average product, unit specific features can significantly affect 

the results.  

Specifically, the 150 cycles per day figure is likely too low for hand dryers installed in 

certain high-volume public facilities (e.g. airports, shopping malls and hospitals). 

Also, for sensor activated hand dryers – where the motor stops when the user’s 

hands are removed – the average duration of a drying cycle might be lower. For 

instance, users may not keep their hands under the dryer for the minimum drying 

time (e.g. 10 to 12 seconds). Instead users might accept partially dry hands as a 

trade-off for less time under the dryer. 

While the scope of this report is to assess average hand dryer units, further 

modelling and a sensitivity analysis to evaluate how these factors would affect the 

environmental impacts and life cycle costs of a unit, is highly recommended. 


