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7 Introduction to Task 7 Scenarios  
The aim of this task is to look at suitable policy means to achieve the potential 

improvement. For example, this could include implementing the Least Life Cycle 

Cost (LLCC) as a minimum requirement, using the environmental performance of 

the Best Available Technology (BAT) or Best Not Available Technology (BNAT) as a 

benchmark and using standards, labelling or incentives relating to public 

procurement.  

This task also aims to draw together scenarios quantifying the improvements that 

can be achieved versus a Business-as-Usual (BaU) scenario and compares the 

outcomes with EU environmental targets and societal costs. 

This task aims to estimate the impact on users and industry considering the typical 

design cycle in a product sector.    

This task provides an analysis of which significant impacts may have to be 

measured under possible implementing measures and what measurement methods 

would need to be developed or adapted.  

7.1 Policy analysis  

The objective of this sub-task is to identify policy options considering the outcomes 

of the previous tasks. The analysis will: 

■ Include a description of the main stakeholders’ positions 

■ Discuss possible market and legislative barriers and opportunities for measures 

■ Be based on the exact definition of the products, according to subtask 1.1 

■ Provide ecodesign requirements, such as minimum (or maximum) requirements 

■ Be complemented with (dynamic) labelling and benchmark categories 

■ Where appropriate, apply existing standards or propose needs/ generic 

requirements for harmonised standards to be developed 

■ Provide requirements on installation of the product or on user information. 

7.1.1 Stakeholders  

SME hand dryer manufacturers have been represented well by the electric Hand 

dryer Association (eHA)1, who have actively engaged in the preparatory study since 

its inception. eHA members have provided detailed comments and insight 

throughout the study, helping the development and evolution of the task reports. 

eHA’s membership includes international hand dryer manufacturers with significant 

market share (e.g. World Dryer, Excel and Hokwang) and manufacturers who 

produce “white label” products for branding and onward supply by local partners. 

Not all hand dryer manufacturers are part of eHA and some global electronics 

manufacturers operate outside of the association.  

Other stakeholders who have made significant contributions to the evolving 

discussions and draft documents include those from ECOS, the European 

environmental standardisation NGO2, who have provided detailed support and 

information on the challenges with respect to the circular economy.  

 
1 https://handdryerassociation.org/members/ 
2 https://ecostandard.org/ 

https://handdryerassociation.org/members/
https://ecostandard.org/
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In addition to the inception meeting (September 2018) and first stakeholder meeting 

(January 2019), stakeholders have fed comments to the study team via an interim 

stakeholder meeting in September 2019. This was an additional meeting to the 

contracted schedule in order to facilitate the ongoing dialogue and effective working 

relationship with stakeholders. A record of all the feedback received from 

stakeholder participants can be found on the study website3, together with how each 

piece of feedback has been dealt with. 

Hand dryer manufacturers have consistently requested the study team consider – in 

parallel to electric hand dryers – the life cycle assessment of alternative hand drying 

methods (e.g. use of paper towels) and compare and contrast the environmental 

impacts resulting from both methods. As stated in the inception meeting, the first 

stakeholder meeting and documented in Task 1 and Task 3, the study has focused 

on electric hand dryers. Stakeholders can refer to Task 1 (scope) and Task 3 

(systems approach) for further context and explanation.    

7.1.2 Barriers & Opportunities  

Table 7.1 presents market and legislative barriers and opportunities with respect to 

sustainable product policy measures (e.g. Ecodesign and Energy Labelling) for the 

hand dryers product group.  

Table 7.1 Barriers & Opportunities for Product Measures  

 Barriers Opportunities 

Market Research and development spend on 
category 1 dryers has generally 
reduced with the advent of high-
speed hand dryers.  

 

Product group already innovating 
towards lower energy designs by 
substituting warm air drying for high 
speed dryers. 
 
Medium speed category 1 dryers 
offer a differentiating opportunity 
compared with low speed, high power 
category 1 dryers.  

Legislative  The manufacturer/supplier base for 
this product group is quite 
widespread, typically comprising of 
multiple SME entities. Speaking to 
the industry “as one” is in its early 
phase, with a product sector specific 
trade association being ~18 months 
old. Reaching all suppliers with the 
news of legislation could be 
challenging.  
 
Lack of harmonised standards for 
measuring remaining moisture 
content on hands and “dryness” in 
general.  

Incorporation of standby power 
requirements is likely perceived as a 
common measure regardless of the 
technology.  
 
Ground paved for circular economy 
measures from implementation of the 
“November Package” (2019) 
 

 
3 http://www.ecohanddryers.eu/documents-3 

http://www.ecohanddryers.eu/documents-3
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7.1.3 Scope  

The product scope for the proposed measures is in line with the categories and 

definitions for hand dryers presented and agreed within the earlier Task 1 report. 

The categories and definitions are repeated below in Table 7.2.  

Table 7.2 Hand Dryer Categories and Definitions  

No Category  Description  Form4 

1 Conventional 
single-point 
(hands under) 
dryer 

A hand dryer where hands are 
placed underneath the dryer exit 
nozzle for drying, having a 
predominantly single, unfocused 
direction air stream at the air exit 
plane and having average exit air 
velocity of less than 70 m/s (13,780 
ft/min) when supplied with nominal 
supply voltage at 120V or 230V 
consistent with the product’s certified 
electrical rating. 

 

2 High speed 
single point 
(hands under) 
dryer 

A hand dryer where hands are 
placed underneath the dryer exit 
nozzle for drying, having a 
predominantly single direction air 
stream focused for high velocity at 
the air exit plane and having average 
exit air velocity greater than or equal 
to 70 m/s (13,780 ft/min) when 
supplied with nominal supply voltage 
at 120V or 230V consistent with the 
product’s certified electrical rating. 

 

3 High speed 
multi-point 
(hands under) 
dryer 

A hand dryer having exit air streams 
in at least two distinct independent 
air streams, intended for the left and 
right hands focused for high velocity 
at the air exit plane and having 
average exit air velocity greater than 
or equal to 70 m/s (13,780 ft/min) 
when supplied with nominal supply 
voltage at 120V or 230V consistent 
with the product’s certified electrical 
rating. 

 

4 High speed 
Trough style 
(hands in) 
dryer 

A hand dryer where the user places 
their hands into the drying cavity that 
has generally opposing air streams 
in either a blade like stream, or from 
multiple points, for drying the palm 
and back side of the hands 
concurrently with an average exit air 
velocity greater than or equal to 70 
m/s (13,780 ft/min) when supplied 
with nominal supply voltage at 120V 
or 230V consistent with the product’s 
certified electrical rating. Trough 

 
 

 
4 Type 1, 2 and 4 images courtesy of the electric Hand Dryers (eHA) association. Type 3 and 5 images were 
sourced via Google images.   
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No Category  Description  Form4 

style hand dryers can either have a 
blade like air stream or the air can 
originate from multiple points.    

5 Air tap A hand dryer which is installed over 
the basin. The air tap has two 
variants: standalone, designed to be 
housed next to water taps, or 
incorporating mains water in an all-
in-one unit. 

 

 

7.1.4 Proposed Measures 

The proposed measures for the hand dryer product group are presented and 

discussed below.  

7.1.4.1 Standby Power Consumption  

As reported in Task 4, standby power consumption in hand dryers varies from 0.3 to 

3 Watts5. The majority of surveyed hand dryers have a standby power consumption 

ranging from 1W to 2W (Table 7.3). However, there are many hand dryers with 

standby power consumption lower than 1W or lower than 0.5W. All surveyed air taps 

(four models) have a standby power consumption ranging from 0.4W or 0.5W.  

 
5 6 watts for Ffuuss HD-1 hand dryer when including operation of an air preheater 
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Table 7.3 Standby power consumption in hand dryers 

 Standby Power Consumption (W) Sample 
Size 

≤0.5 >0.5 and ≤1 >1 and ≤2 

Conventional single point (hands under) 
dryer 

19% 22% 59% 27 

High speed single point (hands under) dryer 35% 4% 61% 23 

High speed multi-point (hands under) dryer 60% 0% 40% 5 

High speed trough style (hands in) dryer6 15% 23% 46% 13 

Air Tap 100% 0% 0% 4 

Total 31% 14% 56% 72 

Source: Manufacturer’s Technical Specifications   

Figure 7.1 shows the range of standby power consumption values across the 

surveyed hand dryers.  

Figure 7.1 Standby power consumption in hand dryers 

 

Source: Manufacturer’s Technical Specifications   

A measure to limit standby power consumption in hand dryers is proposed. This 

could be done progressively in the form of two tiers. As modelled in Task 6, the first 

tier could comprise an upper limit of 0.5W (1W where an information/status display 

is included in the product), leading to a 0.5W limit (whether or not the product is 

equipped with an information/ status display) in tier two. The definitions for standby 

are as proposed in the Task 1 report, and based upon the Ecodesign implementing 

measure for network standby, Commission Regulation (EU) No 801/20137, 

amending Commission Regulation (EC) No 1275/20088 regarding Ecodesign 

 
6 One model – standby power consumption 3W 

  One model – 6W for 2 hours after plugged-in, otherwise 1-1.5W standby power consumption 
7 https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32013R0801&from=EN  
8 http://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:32008R1275  

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32013R0801&from=EN
http://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:32008R1275
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requirements for standby and off mode electric power consumption of electrical and 

electronic household and office equipment, namely:  

■ ‘standby mode(s)’ means a condition where the equipment is connected to the 

mains power source, depends on energy input from the mains power source to 

work as intended and provides only the following functions, which may persist for 

an indefinite time:  

– reactivation function, or reactivation function and only an indication of 

enabled reactivation function, and/or 

– information or status display; 

 

■ ‘reactivation function’ means a function facilitating the activation of other modes, 

including active mode, by remote switch, including remote control, internal 

sensor, timer to a condition providing additional functions, including the main 

function; 

■ ‘information or status display’ means a continuous function providing information 

or indicating the status of the equipment on a display, including clocks;  

■ ‘active mode(s)’ means a condition in which the equipment is connected to the 

mains power source and at least one of the main function(s) providing the 

intended service of the equipment has been activated; 

7.1.4.2 Sensors & Run-on Time  

A measure to require all hand dryers to control activation (on and off) by sensor only 

is proposed. This includes a requirement to cap run on time to 1 second9. “Run-on 

time” is defined as:  

the time duration from when the hands are removed from the dryer to when the 

dryer’s controls stop dryer operation. Run-on time is complete when the dryer’s 

supply current returns to normal levels in standby mode10. 

This measure would remove three of the four activation controls from the market, 

namely:  

■ push button on/off,  

■ push button and timer; and  

■ sensor and timer  

Task 4 (Technologies) and the sub-section on activation controls provides further 

definitions. This measure would leave the sensor only as the activation control for 

hand dryers, which is defined as:  

The hand dryer activates automatically when an infrared sensor detects the user’s 

hands being placed within the drying cavity (hands-in dryer) or under the air outlet 

(other dryer types) and sends a signal to the motor controller. The hand dryer 

returns to standby automatically when the sensor detects the user’s hands have 

been removed from the air cavity, or from under the air outlet, and sends a signal to 

the motor controller.  

The study team has modelled that whilst mandating sensor-only dryers on category 

1 models would add standby power consumption to models that were previously 

 
9 A 1 second cap on run time is set from manufacturer feedback indicating that a 1 to 2 seconds cap is an 
appropriate detection time to accommodate for real world behaviour. 
10 Source: Product Category Rule for Hand Dryer Environmental Product Declaration (2016) http://bit.ly/29QtRXx 

http://bit.ly/29QtRXx
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push button only (on average resulting in a slight increase in standby consumption 

from 1.36W to 1.52W), this additional consumption would be outweighed by the 

energy savings resulting from the lack of energy wastage from a push button – timer 

combination (for example, hands are removed after 5 seconds, but the dryer 

continues for the timer setting period, of perhaps 15 seconds). This was modelled in 

Task 6.2.1.3 as saving a calculated estimation of 1,173 MJ of energy over the 

simulated lifetime of the hand dryer unit. This mandatory design change would also 

take push button on / push button off models from the market, since these models 

could run constantly if the user neglects to push the button to turn off the model. It 

should also be noted that there would also be hygiene benefits from removing push 

button models.   

7.1.4.3 Hand Dryer Energy Consumption  

The current Ecodesign regulation for electric motors Commission Regulation (EU) 

No 4/2014 amends the previous Regulation (EC) No 640/2009 on electric motors 

with a power rating between 0.75 kW to 375 kW11. The current regulation will 

imminently be updated with a revised Ecodesign Commission Regulation for electric 

motors12 (pending formal OJ publication, with present nomenclature reference C 

(2019) 2125 Final).  

The study team’s analysis has found hand dryers that operate from 200W to 2750W, 

meaning that not all electric motors for hand dryers are included in the scope of the 

current regulation. However, with the newly revised electric motors Ecodesign 

regulation expanding the scope of motors covered down to 0.12kW, the lower end of 

the hand dryer motor range will soon be included.   

The Ecodesign motors regulation currently in force (2014), and the 2019 Ecodesign 

motors regulation pending publication, have in their scope brushless Alternating 

Current (AC) motors, but the following motor types/ technologies are excluded from 

their scope: brushed motors, Direct Current (DC) and universal motors. AC 

brushless motors used in only approximately one-third of hand dryers, which means 

that the majority of hand dryers are exempt from the scope of the motors Ecodesign 

regulation, including the 2019 latest revision.  Hence, the measure proposed for 

hand dryers and their motors intends to close this “loophole”, by applying an 

efficiency metric to all hand dryers, regardless of internal motor mechanisms and 

related technologies.  

Rather than test the motors individually and “separate” them technologically from the 

hand dryer, the measure under consideration proposes to solely allow on the EU 

market hand dryers which dry hands using ≤10 Wh/cycle. Under this criterion, the 

on-mode power consumption of a hand dryer is divided by the minimum dry time. 

This calculates the energy consumption of the cycle, accommodating the hand 

dryers consuming more power, but accomplishing “dry” hands in a reduced time.13  

Reviewing Figure 7.2 shows the distribution of hand dryer categories in comparison 

to energy consumption per cycle. A cut-off at 10 Wh/cycle for all hand dryers would 

allow for most high-speed hand dryers to meet the Minimum Energy Performance 

Standard (MEPS). Approximately half of the category 1, conventional hand dryers 

are inefficient and would thus be removed from the market by this measure. 

 
11 https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1521113260047&uri=CELEX:32014R0004  
12 https://ec.europa.eu/energy/en/regulation-laying-down-ecodesign-requirements-1-october-2019   
13 Using the Task 4 hand dryer database, it is estimated that 66% of Category 1 hand dryers would not meet this 
criterion. 

https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1521113260047&uri=CELEX:32014R0004
https://ec.europa.eu/energy/en/regulation-laying-down-ecodesign-requirements-1-october-2019
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Figure 7.2 Hand Dryer Energy Consumption Distribution 

  

7.1.4.4 Heating elements in high-speed dryers  

Research in Task 6 indicates that heating components for high speed hand dryers 

can vary from 250W to 1250W, averaging at 700W. Task 6 modelling assumed that 

the heating component was not always on full power and hence consumed on 

average 400W of power.  

The proposed measure for high speed hand dryers is to limit the rating of the 

heating element. Manufacturer feedback suggested that the use of warm air was 

more for user comfort than for improving drying performance. From this feedback it 

is assumed that the measure will not increase the drying time for hand dryers. The 

measure proposes to limit the rating of the heating element to 700W. 

Although the set maximum heating component of this Minimum Energy Performance 

Standard is 700W, Task 4 analysis on heating features estimates that approximately 

30% of high-speed hand dryers do not have a heating component. Therefore, it is 

assumed that despite the maximum limitation, the average high-speed dryer would 

be equipped with a 400W heating component. Assuming that the heating 

component is not constantly on at full power consumption, the modelling assumes 

that it consumes 250W each cycle.  
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Can stakeholders please share the rating of the heating element for their high-speed 

hand dryers?  

Do manufacturers agree that heat for high-speed hand dryers does not contribute to 

reduced drying time? Can stakeholders confirm that heating elements modulate their 

output and are not always utilised at full power? 
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7.1.4.5 Measures designed for a Circular Economy  

The recently published revisions to a suite of Ecodesign measures14 set a new 

minimum threshold and common set of precedents for requirements designed to 

address and improve the circular economy. These common set of circular economy 

requirements are featured across a range of product groups including displays (i.e. 

televisions), washing machines, dishwashers and cold appliances. They are 

summarised below: 

■ Availability of spare parts – manufacturers, importers or authorised 

representatives of hand dryers shall make available to professional repairers a 

list of important spare parts. They shall ensure these parts can be replaced with 

commonly available tools and without causing permanent damage to the 

product. The spare parts and the process for ordering them shall be available on 

a free to access website.   

■ Access to repair and maintenance information – manufacturers, importers or 

authorised representatives shall provide access to the product’s repair and 

maintenance information to professional repairers. The process to access the 

repair information can involve a registration process for professional repairers 

where they demonstrate their competence and insurance. The manufacturers, 

importers or authorised representatives can charge reasonable fees for this 

service but are required to respond under certain timescales e.g. to applications, 

to provision of information and delivery of spare parts. The repair information can 

include: model identification, disassembly map and exploded view, list of 

necessary repair and test equipment, component and diagnosis information 

(such as minimum and maximum theoretical values for measurements), wiring 

and connection diagrams, diagnostic fault and error codes and data records of 

reported failure incidents stored on the product. Instruction shall also be provided 

to end users detailing how to replace filters and instructions to empty water tray 

for trough style dryers.    

■ Requirements for dismantling for material recovery and recycling – 

manufacturers, importers or authorised representatives shall ensure that 

products are designed in such a way that the materials and components referred 

to in Annex VII to Directive 2012/19/EU on Waste Electrical and Electronic 

Equipment (WEEE)15 can be removed with the use of commonly available tools 

and without using joining, fastening or sealing techniques that prevent their 

removal (although note that the list of components from the WEEE Annex VII are 

unlikely to be found within a hand dryer).  

■ Marking of plastic components – plastic components heavier than a certain 

weight shall be marked by specifying the type of polymer with the appropriate 

standard symbols or abbreviated terms. Components containing flame 

retardants shall additionally be marked with the abbreviated term of the polymer 

followed by hyphen, then the symbol “FR” (denoting “flame retardant”) followed 

by the code number of the flame retardant in parentheses. 

 

 
14 https://ec.europa.eu/energy/en/regulation-laying-down-ecodesign-requirements-1-october-2019  
15 https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32012L0019&from=DE  

Recommendations are pending on the particular weight threshold for this 

requirement  

https://ec.europa.eu/energy/en/regulation-laying-down-ecodesign-requirements-1-october-2019
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32012L0019&from=DE


 

 

   12 
 

 

Given the precedent that has been set with the inclusion of these requirements 

horizontally across a suite of measures and product groups, they would be expected 

to be included in any proposed measure for hand dryers.   

7.1.4.6 Improved Design requirements for electronics material recovery and improved 

repair  

In line with DO5 from Task 6, this measure proposes for the design of hand dryers 

to be improved such that they: 

■ allow for electronic components to be easily separated from the hand dryer to 

allow for the electronics board to be sorted in a WEEE stream.   

■ allow for easier dismantling and system diagnosis, improving the speed of repair. 

Under the assumptions made in Task 6, this measure improves the recycling rate of 

electronics from 10% to 29%. Repair timings are reduced, resulting in repair labour 

costs dropping from €128.58 to €87.25. 

7.1.4.7 Neodymium, Critical Raw Material  

Since 2017, the EU has added neodymium to its official list of 27 critical raw 

materials. Within the list, neodymium is one of four Light Rare Earth Elements 

(LREE)16. According to EU research, neodymium is commonly used in permanent 

magnet motors17. Neodymium is not regulated in the revised electric motors 

Ecodesign Commission (pending publication in the OJ: Regulation C (2019) 2125 

Final18). However, within the new servers and data storage products Ecodesign 

Commission Regulation (EU) No 2019/424, neodymium is included as an 

information requirement19. Namely, from the 1 March 2020 suppliers of servers and 

data storage products shall provide an indicative weight range of neodymium found 

within their products, according to the following size ranges: <5g; between 5 and 

25g and >25g. We propose that a similar information requirement could be expected 

to be included in any proposed measure for hand dryers.    

7.1.5 Labelling  

We consider that an Energy Labelling is pertinent for the hand dryer group of 

products. The proposed labelling scheme intends to rank hand dryers by their 

energy performance compared to the average performance on the market at the 

time of writing (2019). For this reason, the labelling calculation will be different 

depending on whether the MEPs are adopted or not, since the products removed 

from the market by the MEPs (i.e., forming the lowest label boundary, and the 

minimum allowable threshold for placing on the market) will shift average energy 

and quality performance of hand dryers. 

 
16 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52017DC0490  
17 https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/substitution-critical-raw-
materials-low-carbon-technologies-lighting-wind-turbines-and  
18 https://ec.europa.eu/energy/en/regulation-laying-down-ecodesign-requirements-1-october-2019  
19 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32019R0424  

Stakeholders are invited to report on the use of neodymium within their products, 

from which a potential banding of size/ mass ranges could be drawn.  

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52017DC0490
https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/substitution-critical-raw-materials-low-carbon-technologies-lighting-wind-turbines-and
https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/substitution-critical-raw-materials-low-carbon-technologies-lighting-wind-turbines-and
https://ec.europa.eu/energy/en/regulation-laying-down-ecodesign-requirements-1-october-2019
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32019R0424
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7.1.5.1 Labelling scheme  

The proposed formula for the energy label is as follows:  

𝐸𝑛𝑒𝑟𝑔𝑦 𝑄𝑢𝑎𝑙𝑖𝑡𝑦 𝐼𝑛𝑑𝑒𝑥 = 
𝐴𝑛𝑛𝑢𝑎𝑙 𝑒𝑛𝑒𝑟𝑔𝑦 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑎𝑛𝑛𝑢𝑎𝑙 𝑒𝑛𝑒𝑟𝑔𝑦 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛
× 0.75 + 

𝐶𝑦𝑐𝑙𝑒 𝑙𝑒𝑛𝑔𝑡ℎ

𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑐𝑦𝑐𝑙𝑒 𝑙𝑒𝑛𝑔𝑡ℎ
× 0.25 

Where: 
𝐴𝑛𝑛𝑢𝑎𝑙 𝑒𝑛𝑒𝑟𝑔𝑦 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 =  
𝐸𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑎𝑙 𝑝𝑜𝑤𝑒𝑟 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 × 𝐶𝑦𝑐𝑙𝑒 𝑙𝑒𝑛𝑔𝑡ℎ × 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑎𝑛𝑛𝑢𝑎𝑙 𝑢𝑠𝑎𝑔𝑒  

Where: 
■ Electrical power consumption is the electrical power consumed by the hand dryer 

(in Kilowatts) 
■ Cycle length is the time taken to dry hands to a remaining moisture content of 

0.25g20, as declared by the manufacturer (in hours) 
■ Average annual usage is 54,750 cycles21 
■ Average annual energy consumption is the sales weighted average on-mode energy 

consumption of hand dryers on the EU market irrespective of technology type: 
– Where MEPs are not adopted: 319.78 kWh/year per product 
– Where MEPs are adopted: 273.37 kWh/year per product22 

■ Average cycle length is the average time taken to dry hands by hand dryers on the 
market to a remaining moisture content of 0.25g23, as declared by the manufacturer 
(in hours):  
– Where MEPs are not adopted: 16.64/360  
– Where MEPs are adopted: 13.98/36024 

7.1.5.2 Energy label classes 

In proposing a suggested energy label distribution, due consideration has been 

given to the new requirements under the revised Energy Labelling Regulation (EU) 

2017/136925 for the introduction of labels (article 11). Paragraph 8 states that where 

a label is introduced, the Commission shall ensure that no products are expected to 

fall into energy class A at the moment of the introduction of the label and the 

estimated time within which a majority of models falls into that class is at least 10 

years later. Paragraph 9 states that where a technology is expected to develop more 

rapidly, requirements shall be laid down so that no products are expected to fall into 

energy classes A and B at the moment of the introduction of the label. For the 

 
20 Source: Product Category Rule for Hand Dryer Environmental Product Declaration (2016) http://bit.ly/29QtRXx   
21 As modelled in Task 5, the assumption is that on average Hand dryers are used 150 times per day. Multiplied 
by 365 days in a year, that is an annual consumption of 54,750 cycles per year.  
22 Figure calculated from product database assembled in Task 4 and sales weighted to Task 2 market estimates 
23 Source: Product Category Rule for Hand Dryer Environmental Product Declaration (2016) http://bit.ly/29QtRXx   
24 Figure calculated from product database assembled in Task 4 and sales weighted to Task 2 market estimates 
25 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv%3AOJ.L_.2017.198.01.0001.01.ENG  

 

The Energy Quality Index includes a measure for the energy efficiency of the hand 

dryer but is also factored and weighted in favour of hand dryers which dry hands 

more quickly to the remaining moisture content.  

Do stakeholders agree with this method? Or should the two criteria of energy 

and performance be treated under separate scales?  

http://bit.ly/29QtRXx
http://bit.ly/29QtRXx
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv%3AOJ.L_.2017.198.01.0001.01.ENG
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purposes of this assessment is has been assumed that any regulation for hand 

dryers would not be introduced before 202426.  

Under the calculation of the EQI, the hand dryers can be categorised according to 

the follow energy label classes:  

Table 7.4 Distribution of EQI per label class, after application of MEPS 

Energy 

Label Class 

EQI Current market estimation 

A 0 to 0.25 0% 

B 0.25 to 0.5 6% 

C 0.5 to 0.75 20% 

D 0.75 to 1 29% 

E 1 to 1.25 19% 

F 1.25 to 1.5 13% 

G Greater than 1.5 8% 

7.1.5.3 Additional Icons 

It is recommended that an icon for noise emissions feature within the label for hand 

dryers. The content featured could be an absolute value embedded within a letter 

rating, as per the recently revised dishwasher, washing machine, washer drier and 

refrigerator energy labels27. Within these examples, noise is presented in dB as 

opposed to dB(A). In the database held by the study team of 106 hand dryers the 

sound level in dB is published for 59 hand dryers and in dB(A) for 23. The sound 

level is identified as a sound pressure level which is a measurable parameter and its 

value differs at different distance from the sound source (e.g. at 1 metre or 2 

metres). Values expressed in dB(A) refers to sound pressure level in dB adjusted to 

reflect the human ear perception of relative loudness. For 58 hand dryers, in a 

database of 106 models, the distance of sound level measurement is identified. For 

57% of them sound level was measured at 1m and for the remaining 43% at 2m. 

7.1.6 Standards 

As presented in Task 1 (Scope), there are no harmonised measurement or test 

standards for hand dryers covering the product performance parameters of 

remaining moisture content and power consumption. As detailed in Task 1, there are 

a number of free to access measurement and test standards covering the 

 
26 For example, the final report from this preparatory study will be published in 2020. A Consultation Forum may 
proceed the following year, in 2021. Typically, it may take two further years for a regulation to be approved (2023) 
and a year’s notice for the introduction of requirements.  
27 https://ec.europa.eu/commission/presscorner/detail/en/MEMO_19_1596  

 

Stakeholders’ views are invited on unit and distance preferences.   

https://ec.europa.eu/commission/presscorner/detail/en/MEMO_19_1596
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measurement of remaining moisture content and the measurement of electrical 

power consumption. These are:  

■ UK’s Energy Technology List Test Method for High Speed Hand Air Dryers28 

■ Germany’s Blue Angel Criteria for Electric Hand Dryers29  

■ UL’s Product Category Rule for Hand Dryer Environmental Product Declarations 

In order to accompany the proposed energy label, a harmonised measurement and 

test standard would be required.   

7.1.7 User Information & Installation  

 

7.2 Scenario Analysis – Resource Use and Environmental 
Impacts 

The objective of this sub-task is to create a stock-model between 1990 and 2030 

and calculate resources use (electricity consumption) and environmental impacts 

(GHG emissions) in a business as usual (BaU) scenario as well as the different 

policy scenarios described in section 7.1 (MEPS, Labelling and MEPS + Labelling). 

The stock and sales assumptions from Tasks 2 and 5 are used in modelling all four 

scenarios (i.e. BaU, MEPS, Labelling and MEPS + Labelling). Sales of hand-dryers 

over time is based on PRODCOM data, the split between categories based on 

manufacturer feedback and the stock is calculated based on the sales and the 

average lifespan of the products. There is further detail on the assumptions used to 

model stock and sales in the Task 2 and Task 5 reports. 

Table 7.5 presents the estimated sales of hand-dryers in the EU28 over time and 

the split per category. Table 7.6 and Figure 7.3 present the estimated stock of hand-

dryers in the EU28 between 1990 and 2030. 

Table 7.5 Estimated Sales of Hand Dryers in the EU28 (1990-2030) 

 

 
28 https://www.gov.uk/government/publications/energy-technology-list-etl-method-for-the-testing-of-high-speed-
hand-air-dryers 
29 https://produktinfo.blauer-engel.de/uploads/criteriafile/en/DE-UZ%2087-201405-en%20Criteria.pdf 

Category 1 Category 2 Category 3 Category 4 Total

1990 182,000      -               -               -               182,000      

1995 260,000      -               -               -               260,000      

2000 398,000      -               -               -               398,000      

2005 636,000      -               -               3,000          639,000      

2010 534,000      97,000        -               36,000        667,000      

2015 436,000      300,000      54,000        159,000      949,000      

2020 409,000      373,000      58,000        178,000      1,018,000   

2025 389,000      472,000      65,000        208,000      1,134,000   

2030 359,000      581,000      71,000        237,000      1,248,000   

Sales of Hand Dryers in the EU28

https://www.gov.uk/government/publications/energy-technology-list-etl-method-for-the-testing-of-high-speed-hand-air-dryers
https://www.gov.uk/government/publications/energy-technology-list-etl-method-for-the-testing-of-high-speed-hand-air-dryers
https://produktinfo.blauer-engel.de/uploads/criteriafile/en/DE-UZ%2087-201405-en%20Criteria.pdf
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Table 7.6 Estimated Stock of Hand Dryers in the EU28 (1990-2030) 

 

Figure 7.3 Estimated Stock of Hand Dryers in the EU28 (1990-2030) 

 

7.2.2 Inputs and Assumptions 

7.2.2.1 Business as Usual – BaU Scenario  

In the BaU scenario, the energy consumption and GHG emissions over time are 

calculated considering the technical inputs used to model the Base Cases in Task 5. 

Energy consumption in the use phase30 is calculated based on the average duration 

of cycles, the average electricity consumption per cycle, the average electricity 

consumption in standby and the average number of cycles per day (150 cycles/day 

for all Categories in all scenarios, as per Task 5). 

Table 7.7 presents the key inputs for calculating energy consumption of hand dryers 

sold in 2019. In the BaU scenario the energy consumption of units sold before 2019 

is estimated based on the historic efficiency of products estimated in Task 5. The 

 
30 As per the MEErP, only the most significant impacts should be modelled in the Scenarios in Task 7. Only 
electricity consumption and GHG emissions generated in the use phase are included in the models in Section 7.2. 

Category 1 Category 2 Category 3 Category 4 Total

1990 1,293,000   -               -               -               1,293,000   

1995 1,897,000   -               -               -               1,897,000   

2000 2,795,000   -               -               -               2,795,000   

2005 4,266,000   -               -               -               4,266,000   

2010 5,773,000   163,000      -               81,000        6,017,000   

2015 5,994,000   810,000      108,000      482,000      7,394,000   

2020 5,179,000   1,670,000   318,000      1,120,000   8,287,000   

2025 4,606,000   2,345,000   367,000      1,466,000   8,784,000   

2030 4,338,000   2,979,000   406,000      1,693,000   9,416,000   

Stock of Hand Dryers in the EU 28

 -
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Category 1 Category 2 Category 3 Category 4 All hand dryers

Do manufacturers agree with the assumption that the proposed measures (MEPs, 

Labelling and MEPS + Labelling) will not change total demand for hand dryers? 

Do manufacturers agree that labelling will not change the sales split of hand 

dryers between Categories 1, 2, 3 and 4? 
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energy consumption of units that will be sold after 2019 is assumed to decrease by 

1% on average each year for Categories 2, 3 and 4 products and to remain constant 

over time for Category 1 units. Table 7.8 presents the estimated average electricity 

consumption of units sold between 1990 and 2030. 

Table 7.7 Key Inputs for calculating energy consumption of hand dryers in 2019 

Input Category 1 Category 2 Category 3 Category 4 

Cycle duration (s/cycle) 17.7 14.3 12.9 11.4 

Electricity consumption per cycle (kWh/cycle) 0.00788 0.00454 0.00406 0.00448 

Electricity consumption on standby (kWh/h) 0.00136 0.00126 0.00126 0.00185 

Table 7.8 BaU – Estimated electricity consumption of units sold (kWh/year) 

 

7.2.2.2 Minimum Energy Performance Standards – MEPs Scenario 

The MEPs are assumed to be implemented in 2024. Between 1990 and 2023, there 

is no difference between the BaU and the MEPs scenario. From 2024 onwards, the 

MEPs are assumed to affect some of the standby energy consumption, average 

cycle length and energy consumption per drying cycle inputs. 

Table 7.9 Key Inputs for calculating energy consumption of hand dryers in 2024 

and 2027 (Tier 2) when the MEPs are implemented 

Input Category 1 Category 2 Category 3 Category 4 

Cycle duration (s/cycle) 15.4 14.3 12.9 11.4 

Electricity consumption per cycle (kWh/cycle) 0.00577 0.00414 0.00370 0.00416 

Electricity consumption on standby (kWh/h) – Tier 1 0.00050 0.00052 0.00050 0.00084 

Electricity consumption on standby (kWh/h) – Tier 2 0.00050 0.00050 0.00050 0.00050 

There are two proposed measures which reduce the cycle duration of hand dryers:  

■ Sensor only and run-on time 

■ Hand dryer energy consumption 

These measures affect only the Category 1 hand dryers. Due to the sensor only 

measure, as modelled in T6 DO3, the Category 1 average cycle time is reduced to 

16.15 seconds. The hand dryer energy consumption measure further reduces this 

cycle time by the removal of inefficient hand dryers, to 15.35 seconds.31 

The hand dryer energy consumption measure is assumed not to affect the cycle 

length of Categories 2, 3 and 4 units as nearly all of products within these categories 

 
31 Calculated from Task 4 product database for category 1 hand dryers which meet the energy efficiency MEP 

Category 1 Category 2 Category 3 Category 4
Sales Weighted 

Average

1990 535            -            -             -             535                  

1995 509            -            -             -             509                  

2000 484            -            -             -             484                  

2005 461            -            -             335            460                  

2010 443            304           -             314            416                  

2015 443            279           252            298            356                  

2020 443            257           228            255            330                  

2025 443            244           217            243            311                  

2030 443            232           207            231            291                  
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meet the 10Wh/cycle requirement. The heating element limitation is assumed not to 

affect the cycle length of Categories 2, 3 and 4 hand dryers as it is assumed that the 

heat element in them is added for comfort rather than to improve drying speed. 

There are three proposed measures which are estimated to affect the energy 

consumption of hand dryers: 

■ sensor only and run-on time;  

■ hand dryer energy consumption; and 

■ heating element in high speed hand dryers. 

For Category 1 hand dryers, the energy consumption is reduced by the first two 

proposed measures listed above. Due to the reduced cycle time, the sensor-only 

measure reduces the average Category 1 energy consumption by 7.65 Wh/cycle, as 

detailed in T6 DO3. Removing the inefficient BC1 hand dryers through a minimum 

energy efficiency performance policy ensures that average consumption for BC1 is 

5.77 Wh/cycle.  

The cycle length of BC1 hand dryers is reduced more by the energy consumption 

measure than the sensor only proposal. As such the energy gains from T6 DO3 do 

not compound onto those of the energy consumption measure. The modelled 

energy consumption of BC1 for all MEPs is therefore 5.77 Wh/cycle. 

Category 2, 3 and 4 hand dryers have improved energy consumption per cycle due 

to the estimated decrease in heat consumption. As detailed in 7.1.4.4, it is assumed 

that the average high-speed hand dryer would consume 300W of power on heat 

each cycle. As T6 DO1 estimated that this consumption is 400W, the reduced effect 

from the proposed measure is 100W. Removing 100W from the consumption of an 

average Category 2, 3 and 4 hand dryer would result in an average consumption of 

4.14 Wh/cycle, 3.70 Wh/cycle and 4.16 Wh/cycle respectively. 

The two tiers proposed in the standby power consumption measure assume that in 

2024 (Tier 1) the hand dryer standby power consumption is as estimated in T6 DO2. 

In 2027 (Tier 2), all hand dryers are assumed to have a standby power consumption 

of 0.5W. 

No further technical improvements are assumed after the policy is implemented, 

meaning that the average electricity consumption of a unit sold in 2024 or 2027 (if 

affected by Tier 2) will be the same of that of a unit sold in 2030 for each Category. 

The average electricity consumption of an average unit will change over time only 

due to the different split of sales between the different categories. 

Table 7.10 presents the estimated average electricity consumption of units sold 

between 2020 and 2030. The 1990-2020 figures in the MEPs scenario are the same 

as those presented in Table 7.8 for the BaU scenario. 

Table 7.10 MEPs – Estimated electricity consumption of units sold (kWh/year) 

 

Finally, the effects of the measures regarding end of life are expected to increase in 

the rate of electronics recycling from 10% to 29%, as modelled in T6 DO5. However, 

this does not affect the MEPs scenario as only energy consumption and GHG 

emissions during the use phase are modelled. 

Category 1 Category 2 Category 3 Category 4
Sales Weighted 

Average

2025 320                231                207                235                261                  

2030 320                231                207                232                255                  

MEPS - Estimated electricity consumption of units sold (kWh/year)
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7.2.2.3 Labelling Scenario  

The Labelling system is assumed to be implemented in 2024. Between 1990 and 

2023, there is no difference between the BaU and the Labelling scenario. From 

2024 onwards, the Labelling system is assumed to accelerate improvements in 

efficiency over time, affecting the average cycle length (2% decrease per year) and 

energy consumption per drying cycle (4.5% decrease per year) inputs for all hand 

dryer categories. 

The improvement assumptions are made on a comparison basis of improvement to 

technologies made for refrigerators and washing machines once energy labelling 

was introduced.32 This study considered the shift for these two technologies from 

2011 to 2013. The shift for both technologies was very rapid, with washing machines 

shifting half of products from A to a higher rating in two years, and refrigerators 

shifting 90% of product to higher performance in two years. As labelling was not the 

only policy applied onto these products and consumer behaviour is different in the 

domestic and non-domestic sphere, the conservative assumption is made that a 

labelling policy on hand dryers would have half of the effect than that on washing 

machines. Therefore, it is assumed that on average 25% of product sales are shifted 

to a higher EQI category each year.  

To represent this shift towards higher performing product, the assumption is made 

that the average energy consumption per cycle and average cycle length are 

improved as the market shifts towards higher energy label class products. The 

demand for hand dryers is assumed to be the same as for BaU, as is the split 

across technology types. In the scenario where labels are implemented, without 

MEPs, the improvement rate of cycle length and energy consumption per cycle is 

reduced by 2% and 4.5% per year respectively.   

 

Table 7.11 presents the estimated average electricity consumption of units sold 

between 2020 and 2030. The 1990-2020 figures in the Labelling scenario are the 

same as those presented in Table 7.8 for the BaU scenario. 

Table 7.11 MEPs – Estimated electricity consumption of units sold (kWh/year) 

 

7.2.2.4 MEPs and Labelling 

The MEPs and the Labelling system are assumed to be implemented in 2024. 

Between 1990 and 2023, there is no difference between the BaU and the MEPS + 

 
32 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/328083/Energy
_efficient_products_-helping_us_to_cut_energy_use_-_publication_version_final.pdf  

Category 1 Category 2 Category 3 Category 4
Sales Weighted 

Average

2025 405                228                205                230                288                  

2030 324                183                165                186                223                  

Labelling - Estimated electricity consumption of units sold (kWh/year)

Do manufacturers agree that the hand dryer category split and total sales will not 

shift due to the introduction of labelling?  

Do manufacturers agree with the assumption that a labelling scheme will push 

customers to purchase more efficient products resulting in an overall shift to 

increase product energy performance category by 25% each year? 

 

 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/328083/Energy_efficient_products_-helping_us_to_cut_energy_use_-_publication_version_final.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/328083/Energy_efficient_products_-helping_us_to_cut_energy_use_-_publication_version_final.pdf
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Labelling scenario. In 2024, when the proposed measures come into force, the 

energy consumption of hand dryers is calculated using the inputs presented in Table 

7.9. From 2025 onwards, the Labelling system is assumed to accelerate 

improvements in efficiency over time, affecting the average cycle length (2% 

decrease per year) and energy consumption per drying cycle (4.5% decrease per 

year) inputs for all hand dryer categories. In 2027, when Tier 2 comes into force, the 

standby consumption of all categories decreases to 0.5W. 

Table 7.12 presents the estimated average electricity consumption of units sold 

between 2020 and 2030. The 1990-2020 figures in the MEPS + Labelling scenario 

are the same as those presented in Table 7.8 for the BaU scenario. 

Table 7.12 MEPs + Labelling. – Estimated electricity consumption of units sold 

(kWh/year) 

 

7.2.3 Results 

The energy consumption of the stock of hand dryers in the four different scenarios is 

presented in Table 7.13 and Figure 7.4. 

Table 7.13 Hand Dryers’ Annual Energy Consumption in the EU28 for all scenarios 

(TWh/year) 

 

Figure 7.4 Hand Dryers’ Annual Energy Consumption in the EU28 for all scenarios 

 

In the BaU scenario, the energy consumption becomes roughly constant after 2015 

as the market transitions from Category 1 to Category 2, 3 and 4 products – which 

are more efficient. Even with the stock of hand-dryers increasing over time, the 

reduced share of conventional products and the higher share of high-speed units 

Category 1 Category 2 Category 3 Category 4
Sales Weighted 

Average

2025 306                221                198                225                249                     

2030 252                176                158                177                197                     

MEPS + Labelling - Estimated electricity consumption of units sold (kWh/year)

1990 1995 2000 2005 2010 2015 2020 2025 2030

BaU 0.73         1.02         1.43         2.07         2.76         3.11         3.15         3.11         3.14         

MEPS 0.73         1.02         1.43         2.07         2.76         3.11         3.15         3.05         2.83         

Labelling 0.73         1.02         1.43         2.07         2.76         3.11         3.15         3.09         2.90         

MEPS + Labelling 0.73         1.02         1.43         2.07         2.76         3.11         3.15         3.05         2.66         

 -

 0.50
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leads to the average energy consumption of a unit in stock reducing over time and 

consequently roughly constant energy consumption between 2015 and 2030. 

This means that the BaU scenario is especially sensitive to the split per categories 

of sales and stock over time. Table 7.14 and Table 7.15 present the estimated 

average energy consumption (kWh/year) of a unit sold and in stock respectively. 

Both the Labelling and MEPs scenarios are expected to speed up the uptake of 

more efficient products and consequently lower energy consumption over time. The 

MEPS + Labelling scenario is the more ambitious bringing a 15% reduction to 

overall energy consumption in 2030 compared to the BaU scenario. 

Table 7.14 Average energy consumption per unit sold (kWh/year) 

 

Table 7.15 Average energy consumption per unit in stock (kWh/year) 

 

GHG emissions were modelled in all four scenarios and the results are presented in 

Table 7.16 and Figure 7.5. Because the emission factor for electricity depends 

strongly on how the electricity is generated (i.e. from coal, gas, hydro, nuclear, wind, 

etc.) and because it has changed significantly in the EU28 over time, the emission 

factors used in the model are year specific. The kgCO2e/MWh factor for the EU28 

from the EcoReport tool is used to model emissions in 2011, when the MEErP was 

published. For other years, this factor was adjusted based on the EcoReport factor 

and the EU28 historic emission factor trends published by DEFRA33 in 2012. 

GHG emissions decrease over time in the BaU scenario because as the EU28 

transitions to a low carbon economy and increasingly produces electricity from 

renewables, the emission factor decreases over time. Still, the same trends can be 

observed when comparing the policy scenarios against BaU, with 2030 GHG 

emissions being 15% lower in the MEPs + Labelling scenario. 

Although there is some uncertainty related to the emission factors used in the model 

and how they will change in the future, the key factor driving the difference in 

emissions between the different scenarios is the energy consumption estimated 

presented in Table 7.13 and Figure 7.4.  

Table 7.16 Hand Dryers’ Annual GHG Emissions in the EU28 for all scenarios 

(MtCO2e/year) 

 

 
33 https://www.gov.uk/government/publications/2012-greenhouse-gas-conversion-factors-for-company-reporting 

1990 1995 2000 2005 2010 2015 2020 2025 2030

BaU 535          509          484          460          416          356          330          311          291          

MEPS 535          509          484          460          416          356          330          261          255          

Labelling 535          509          484          460          416          356          330          288          223          

MEPS + Labelling 535          509          484          460          416          356          330          249          197          

1990 1995 2000 2005 2010 2015 2020 2025 2030

BaU 565          537          511          486          458          421          381          354          334          

MEPS 565          537          511          486          458          421          381          347          301          

Labelling 565          537          511          486          458          421          381          352          308          

MEPS + Labelling 565          537          511          486          458          421          381          347          283          

1990 1995 2000 2005 2010 2015 2020 2025 2030

BaU 0.36         0.48         0.62         0.85         1.07         1.13         1.06         0.96         0.89         

MEPS 0.36         0.48         0.62         0.85         1.07         1.13         1.06         0.94         0.80         

Labelling 0.36         0.48         0.62         0.85         1.07         1.13         1.06         0.96         0.82         

MEPS + Labelling 0.36         0.48         0.62         0.85         1.07         1.13         1.06         0.94         0.75         

https://www.gov.uk/government/publications/2012-greenhouse-gas-conversion-factors-for-company-reporting
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Figure 7.5 Hand Dryers’ Annual GHG Emissions in the EU28 for all scenarios  

 

7.3 Scenario Analysis – Socio-economic Impacts 

The objective of this sub-task is to introduce economic parameters (e.g. prices, 

rates, turnover/employee, margins & overhead, etc.) in the analysis and determine 

simple (linear) price elasticity for indicator target levels, from known anchor points 

(BC, LLCC, BAT). The sub-task also presents the outputs from stock model 

scenarios 1990-2030 (2050) for EU-27 on running costs & consumer expenditure, 

industry /wholesale/retail revenues and jobs (2020 and 2030) and SME share in jobs 

and revenues. 

7.4 Sensitivity analysis  

The objective of this sub-task is to conduct a sensitivity analysis, covering the 

relevant factors (such as the price of energy or other resources, production costs, 

discount rates, Base-Case simplifications) and, where appropriate, external 

environmental costs, and presents their outputs relevant to the policy scenarios.  

The sensitivity analysis includes a rerun of scenarios at 50% higher/lower energy 

price and price elasticity and a rerun of scenarios at different target and timing 

levels. 

7.5 Summary  

This section provides a summary of the work undertaken in the above sub-tasks and 

an overview of the policy options investigated. It includes a summary of the annual 

and accumulative scenario outcomes for Baseline, 2020 and 2030 and a 

consideration of possible negative impacts on competitiveness, employment, trade, 

health and safety. 
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