Table 5: Properties of measures to check Ease of movement
	Welfare criterion 
	Ease of movement

	Species/ Animal type 
	Fattening cattle, dairy cows, veal calves, sows and piglets, growing pigs, laying hens, broilers

	Period 
	On-farm, at slaughter

	Measure 
	Animal based: Slipping, falling

(at slaughterhouse, in pigs and cattle)
	Resource based: State of the ramp (including slope of the ramp, non-slippering floor, lateral protections, cleats, steps between ground and ramp, and loading decks) 
	Animal based: animals moving


	Resources: Stocking density 



	Brief description 
	Cattle, pigs: Visual observations: Slipping is a loss of balance, without the body touching the floor. Falling is a loss of balance with part of the body touching the floor
	The slope of the ramp in relation to a plain surface is measured. Presence of slippery floor, absence of lateral protection, high inter-cleat distance, missing cleat, adequacy of dimensions 
	Cattle, pigs, poultry: Visual observations: The free movement of animals is observed
	This is the total space or surface per pen or area in which the animals live either per se or in relation to the group size or the body weight of the animals

	What is it supposed to measure?
	Slipping and/or falling) during unloading at the slaughterhouse
	The risk of animals to fall or slip during unloading at the slaughterhouse.
	The freedom for moving
	The freedom for movement

	Selectivity 
	The selectivity of the measures is high. In cattle the number of event for each animal can be recorded.  For pigs, only the total number of events can be recorded (not possible to follow each animal). 
	There is evidence that a great slope results in a high number of animals slipping or falling, but not always. 

Pigs: between 0º and 20º, slope has little effect on the time taken to ascend it while above 20º this time increases linearly (Warris et al.,1991). 

Cleats (2.5 cm x 2.5 cm) on ramps must be spaced 20 cm to fit the normal walking stride of an animal (Mayes 1978).  

Cattle: Slopes should not be steeper than 11° (Eldridge et al., 1989, Lapworth, 1990, von Holleben et al., 2003; Grandin and Gallo, 2008).) recommended a slope of 11°, but If the floor is not slippery and the cleats are spaced by 20-30 cm, slopes of 20-25° can be used (Grandin et al 2000). For concrete ramps stairs

should have a 10 cm rise and a 30 cm (Grandin, 2000) to 50 cm tread (Lapworth, 1990). Steps between loading ramp and floor should not be higher than 15 cm. Side protections of

ramps should be solid and at least 150 cm high (von Holleben et al., 2003).

Presence of faeces or water on the ramp may also increase the risk to fall or slip.   
	If this is the quantity of movement which is recorded: Moving about depends on many factors: the possibility to move offered by the environment and the motivation of animals to move about (which can come from social behaviour, exploration, …). 

If quality of movement: slips and falls are rare and the animals may adapt their walking when they know the floor is slippery by making smaller steps.

( may not be selective
	The selectivity of the measure is high; Nevertheless freedom of movement does not depend only on space allowance but also on how this space is structured and the quality of the floor. 

	Trueness
	Very high: (Nearly) all events can be recorded. There is high correlations between slipping and falling.
	).
	
	Supposed to be high.

The relation between the type of animal and/or the weight and the recommended space allowance are generally very precise (e.g. EFSA, 2005, p.17).

	Intra-assessor repeatability
	Supposed to be high
	Supposed to be very high
	Supposed to be high
	It depends of the presence of curvatures, but it is supposed to be high. As more automatic systems can be used, higher the repeatability can be. The repeatability can be reduced if the weight of the animals is not precise.

	Inter-assessor repeatability 
	Spearman correlation between observers: slipping: 0.71

falling: 0.50
	Supposed to be very high
	Supposed to be high
	Same as for intra-observer repeatability.

	Stability over time 
	High for slipping (e.g.. 35% and 57% in two slaughterhouses at first visit and  26% and 61% at a second visit)
Moderate for falling (e.g. 4% and 13% in two slaughterhouses at first visit and 2% and 8% at a second visit)
	Supposed to be very high
	It exist individual differences along the time in animals and it can depend on changes in the routine of the farm individuals.
	Can vary depending of the management of the animals, e.g. if animals grew while they are kept in the same pen.

	Feasibility
	The observer need to be present when animals are unloaded. It is easy and fast in big slaughterhouses. The feasibility may be reduced in small slaughterhouses. Proper positionning of the observer is essential.
	Very feasible if the observer has the required material.
	It is feasible, but in some parts of the facilities or some moments of the day it can be difficult to assess if the animals are not moving for other reasons
	It is easy to carry out except in case of presence of curvatures and in some cases in which the pens can have a difficult access and the animals are dangerous.

The weight of the animals shall be available.

Equations to interpret space allowance are necessary. Models should be designed to take into account not only space allowance but also the structure of the space and the quality of the floor, 

	Are there systems in which the measure cannot be applied? 
	It is difficult to apply the measure on farm or in other areas of the slaughterhouse, so it is no recommended to use it in these localisations
	Can be used for ramps on a farm or a slaughterhouse
	It can be used on farm and at the slaughterhouse
	In very big extensive systems, it can be difficult to define the space allowance, but an approximation is possible. In the case of crates, other aspects should be considered. There are problems for comparing different systems

	Fitness for purpose 
	Highly sensitive measure, except if the position of the observer is not correct. 
	In case of very high slopes it can be considered a key factor for the easy of movement, but in other circumstances can be less important than other factors, such as the state of the floor, etc...
	Difficult to assess in circumstances in which the animals don’t want to move. Usually, only a part of the group will be assessed.
	This measure is sensitive. 
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