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Abstract

There is continuing debate about the space needs and requirements of broiler chickens, The aims of this study were to measure the
amount of floor area a six-week-old broiler occupies for different behaviours and to use the obtained results in two models to estimate
the number of birds that can be kept per m2 in large flocks simulating different levels of behavioural synchronisation. Photographs
were taken of overhead projections of broilers (2.468 kg on average) kept in floor pens of 1 m2 with either eight (low density) or
16 birds (high density) per pen. Individual body space was measured from these photographs for seven behaviours. Posture and
density affected body space of the behaviours idle, drinking, and ground pecking. The first model, computing space needed per bird
performing a behaviour in relation to flock size, showed that 15.3–15.7 birds m–2 (37.8–38.7 kg m–2) can be housed maximally,
based on low density measurements and 18.5–19.4 birds m–2 (45.7–47.9 kg m–2) based on high density measurements. The second
model, computing stocking density based on synchronisation of behaviour and body space, showed that 13.7–15.9 birds m–2

(33.8–39.2 kg m–2) can be housed maximally based on low density measurements and 15.4–18.6 birds m–2 (38.0–45.9 kg m–2)
based on high density measurements. Results based on high density measurements implied that birds are compressed. Given the
restrictions of a limited number of behaviours and no inclusion of movement and social interactions in the models of this study,
stocking density in large flocks should not exceed 16 birds m–2 (39.4 kg) because that would lead to compression of birds which will
suppress opportunities for behavioural expression and therefore impair welfare. 
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Introduction
Space allowance is often mentioned as a cause of welfare

problems in broiler chicken production (Brambell 1965; EU

2000; Hall 2001). Recommendation guidelines and current

commercial practice concerning stocking densities vary

greatly (Estevez 2007). In Europe, fast growing broilers are

generally kept in a large flock (10.000–30,000 birds per

house) with a stocking density of 18 to 22 birds m–2. High

stocking density in combination with increasing body-

weight during the fattening period of approximately six

weeks is related to issues such as reduced litter quality, heat

stress, and reduced health which are also recognised as

relevant for broiler welfare (Dawkins et al 2004; Bessei

2006; Febrer et al 2006; Estevez 2007; Gouveia et al 2009;

Villagrá et al 2009). For a long time, the number of birds per

square meter was determined by the farmer or by companies

in the poultry industry and based mainly on economic gains

as regulations for space requirement in broilers did and do

not exist in most countries.

In June 2010, the European Union (EU) laid down space

requirements for broilers in a directive (Directive

2007/43/EC) establishing a maximum stocking density of

33 kg m2 (EU 2007). A derogation of this rule can be granted

by member states if, for example, extra measures are taken

that are in favour of ambient conditions at animal level. In

such cases a maximum stocking density of 39 kg m–2 is

allowed (EU 2007). A further increase in stocking density of

3 kg m–2 is allowed when extra criteria are met (EU 2007).

These include monitoring by a competent authority, good

management practices, a cumulative daily mortality rate

below 1 (± 0.06)% multiplied by the slaughter age of the

flock in days of the last seven flocks (EU 2007). According

to these rules, the number of birds that may be kept per

square meter is, therefore, dependant on slaughter weight.

Commonly, this means that, for birds of average slaughter

weight (2.0 to 2.5 kg per bird), a stocking density of 17 to

21 birds per square meter is permitted, with 42 kg m–2 the

upper limit in the regulations. The question is whether this

new EU Directive ignores the space needs of broilers,

because under certain circumstances it permits stocking

densities above those recommended by scientists, eg

Appleby (2004) who suggested that 34 kg m–2 unacceptably
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