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Dear Ms Plowman

CONSULTATION ON THE REGULATORY IMPACT STATEMENT AND DRAFT
AUSTRALIAN ANIMAL WELFARE STANDARDS AND GUIDELINES FOR THE
WELFARE OF POULTRY

On behalf of the State of Western Australia, I enclose our comments on the
Consultation Regulatory Impact Statement (C-RIS) and draft national Standards and
Guidelines for the Welfare of Poultry (NSG-Poultry) published on 27 November 2017.

The Western Australian Department of Primary Industries and Regional Development
(the Department) has reviewed the scientific literature on the welfare of laying hens
kept in cages and stocking densities for meat chickens in non-cage systems. The
review concluded that serious animal welfare risks are associated with conventional
cage systems and high stocking densities. The Department also found that poultry
welfare outcomes can be significantly improved by using housing systems other than
conventional cages and by reducing the stocking densities recommended in the
NSG-Poultry. These findings have been peer-reviewed by the Murdoch University
School of Veterinary and Life Sciences.

I attach for your consideration Western Australia s (WA) response to the questions set
out in the C-RIS, including two supporting papers.

Consistent with the objectives of the NSG - Poultry, which are to set minimum
standards that improve the welfare of poultry, WA recommends:

• Conventional cages should be phased out over a 10 year period (Option D1 in
the C-RIS). No new conventional cages should be installed from 2019. Existing
conventional cages should be removed by 2029.

• The recommendations in relation to stocking densities for broiler chickens should
be performance based with a maximum stocking density of 38kg/m2. Current
animal welfare science supports the approach used by regulatory authorities in
New Zealand, Canada and the EU, which set requirements for environmental
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quality and monitoring of animal welfare indicators (consistent with Option E in
the C-RIS).

• From 2019, if new cages are introduced, they should be enriched and increased
space allowance should be provided (Option F in the C-RIS). Consistent with this
point, WA recommends that enriched cages include furnishings and substrate to
enable poultry to express nesting, perching, pecking/scratching/foraging and
dustbathing behaviours. Minimum standards should be developed for space
allowance and the provision of furnishings and substrate in enriched cages.
These standards have been successfully established in the European Union for
over a decade.

Western Australians place a high value on animal welfare and support improvements
in the welfare of both livestock and companion animals. This Government supports
the development of national standards for livestock as a means to improve animal
welfare and market certainty. I am not, however, confident that the standards in the
current draft NSG-Poultry will meet the contemporary community expectation for
animal welfare.

It is important that every endeavour is made to provide uniformity across Australia so
there is no loss of market from honouring the community licence that comes from
improving animal welfare outcomes.

I trust that you will consider this submission and give careful thought to the
development of national standards that truly represent a step forward for animal
welfare in Australia.

Any questions about WA s submission to the public consultation should be directed to
Dr Sarah Kahn, Director Animal Welfare Regulation at the Department. Dr Kahn may
be contacted at tel. 08 93683664 or email sarah.kahn@dpird.wa.qov.au

HON ALANNAH MACTIERNAN MLC
MI ISTER FOR REGIONAL DEVELOPMENT; AGRICULTURE AND FOOD;
MINISTER ASSISTING THE MINISTER FOR STATE DEVELOPMENT,
JOBS AND TRADE

2 6 FEB 2018
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Public Consultation for Australian Animal
Welfare Standards and Guidelines- Poultry

RIS Questions

Specific public consultation questions related to the Regulation Impact Statement (RIS) have been drafted
by the independent RIS consultants and approved by the Office of Best Practice (OBPR). These questions
are located throughout the main body of the RIS and have been extracted below for your convenience.

Views and advice are sought in providing information or data that would further assist in the assessment
of the impacts (costs and benefits) expected under each of the RIS options/variations. The questions are
requests for additional information, requests for reader opinions or value judgements, and requests
related to the selection of a preferred option or group of options.

Ql, Q4, Q6 and Q17 are requests for additional information about the problems addressed by this
Consultation RIS, to inform the subsequent Decision RIS.

Q2, Q3, Q5, Q7 and Q8 are requests for reader opinions or value judgements about the problems
addressed by this Consultation RIS.

Q9, Q10, Qll, Q12, Q13, Q14, Q15 are requests related to the selection of a preferred option or group of
options.

Please note: The questions are optional and don t have to be answered to make a submission, you can do

this separately or in conjunction with answering all or some of the below questions. It is suggested you
have a copy of the RIS in front of you whilst answering the below questions to help with context.

Public consultation questions on the Poultry Welfare Standards Regulation Impact Statement, drafted by
the independent RIS consultants and approved by the Office of Best Practice.

Oct 2017
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RIS PUBLIC CONSULTATION QUESTIONS

Date: 8 February, 2018

Name: Department of Primary Industries and Regional Development

Contact information: Sarah Kahn, Director, Animal Welfare Regulation

Sarah.kahn(5)dpird.wa.gov.au Tel (08) 93683664

RIS location - 2.3.1 Risks to animal welfare

1. Do you agree with the summary list of ad antages and disadvantages of layer hen farming systems
in Part 2.3.1?

K1 No   Yes Comments: Welfare problems presented by conventional cages are not presented
clearly and there is no discussion of the relative costs and benefits of furnished
cages vs. conventional cages. See Attachment 1.

Do you think that any advantages and disadvantages are missing from this list? If so, please include
them below.

o I ] Yes Comments: The comparison of costs and benefits of conventional cages with
alternative housing systems is incomplete. See Attachment 1.

2. Do you think the risks to the welfare of poultry discussed in Part 2.3.1 are sufficient to justify the
introduction of better standards and/or guidelines?

No I ] Yes Comments: The Department disagrees with the statement in the C-RIS :  No (such)
studies have been done on any significant scale in poultry . Based on our review of
the published articles in the 'Farmed Bird Welfare Science Review' there is an
extensive source of scientific information on the animal welfare risks associated
with conventional cages and high stocking rates of chickens in barns. It is not clear
how this body of scientific information was considered in the supporting papers to
the national standards and guidelines, which in our view underestimate the risks to
poultry health and welfare. In addition, the advantages and disadvantages of
conventional cages were mainly compared to those of free range housing systems,
without taking into account the fact that the biosecurity benefits of housing (which
is not the same as using conventional cages) could be obtained by using furnished
cages, which provide the same biosecurity benefits and also acceptable welfare
outcomes.

3. Which of the above mentioned areas of risk to poultry welfare do you think are of the greatest
concern?

Comments:

In our view the greatest risks are those that affect all birds for most of their life, i.e. the inability to

These Poultry Welfare Standards Regulation Impact Statement public consultation questions were drafted
by the independent RIS consultants and approved by the Office of Best Practice Regulation.
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express innate behaviors, as occurs with laying hens in conventional cages. See Attachment 1.

Impact of animal husbandry or handling procedures on individual animals.

Are there any other areas of concern to poultry welfare? Please provide reasons for your answers,

together with supporting scientific evidence.

Comments:

The Department does not support the maintenance of stocking densities for laying chickens in cages
(Appendix B1 in the NSG Poultry) or for meat chickens in sheds (Appendix B2 in the NSG - Poultry) as
proposed in Option C. The stocking densities for laying chickens are the same as those recommended
in the Model Code of Practice for the Welfare of Animals - Domestic Poultry, 2002 and the maximum
stocking density for broiler chickens (40kg/m2) is the same as recommended in the Model Code of
Practice for the Welfare of Domestic Fowl published by the Bureau of Animal Health in 1983.

It is inconceivable that recommendations made more than 30 years ago could be considered to reflect
up to date scientific understanding of animal welfare, given the advances set out in more than 1,000
papers on the welfare of layer hens and broiler chickens in the Farmed Bird Welfare Science Review
published by the State of Victoria in 2017.

RIS location - 2.4.1 Lack of clarity in standards

4. In your experience, to what extent do the existing Model Codes of Practice (MCOPs) and related
regulations create uncertainty for Industry?

Comments:

The adoption and use of MCOPs is dependent on jurisdiction. Western Australia adopted a  Code of
Practice for Poultry in Western Australia - Poultry  which is based on the MCOP for domestic poultry,
2002. This code is listed in Schedule 1 of the Animal Welfare (General) Regulations 2003. It is not
legally enforceable but may be used as a defence against a charge of cruelty under s. 19 of the Animal
Welfare Act 2002. The different provisions in different jurisdictions create uncertainty for industry,
particularly for poultry companies that operate in several states or territories.

Does such uncertainty vary between different states and territories?

Comments:

Level of uncertainty unqualified in other states?

5. In your experience, how does this type of uncertainty for industry adversely affect productivity? If
possible, please provide some case examples.

These Poultry Welfare Standards Regulation Impact Statement public consultation questions were drafted
by the independent RIS consultants and approved by the Office of Best Practice Regulation.
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Comments:

RIS location - 2.4.2 Excess regulatory burden

6. Are you aware of any other poultry farming businesses in addition to those given in Part 2.4.2 that

operate in more than one state or territory? If so, please list.

[X] No   Yes Comments:

7. In your experience, what is the effect of cross-jurisdictional inconsistencies on industry (i.e. even

where jurisdictional standards are clear and verifiable)? If possible, please provide some case
examples of where additional costs have been imposed on industry as a result of such
inconsistencies.

Comments:

8. Do you think there needs to be national consistency in animal welfare standards for poultry? Please
provide reasons for your answer.

No 13 Yes Comments: The implementation of different standards leads to market distortions.
If prices are higher in one state than another, it is possible that products will move
from  low welfare  to 'high welfare  systems. Consumers may not be able to

differentiate these products, leading to deceptive practices (at worst) or misleading
market signals (at best).

RIS location - 4.2.4 Option B: (non-regulatory option -  oluntary national guidelines)

9. Do you think that the net benefits to poultry welfare likely to achieved under Option B, are
justified?

3 No   Yes Option B (guidelines only) is a voluntary compliance model that would do little to
change the status quo. The disadvantages associated with different requirements
in the various jurisdictions would remain in effect. We do not agree that Option B
represents benefits to poultry welfare in comparison with Option A (status quo).

Would the combination of costs and benefits under Option B be preferable to other options?

These Poultry Welfare Standards Regulation Impact Statement public consultation questions were drafted
by the independent RIS consultants and approved by the Office of Best Practice Regulation.
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KI No   Yes Comments: As above

RIS location - 4.2.5 Option C: (the proposed national standards as drafted)

10. Do you think that the proposed national standards under Option C reflect community values and
expectations regarding the acceptable treatment of poultry?

Kl No   Yes Comments: There has not been a statistically valid survey of community values and
expectations regarding the acceptable treatment of poultry but a level of interest
and concern can be assumed, based on the increasing sale of products labelled as
free range . In addition, the risks to poultry welfare presented by the use of
conventional cages and the stocking densities for non-cage reared poultry in the
proposed  SG are underestimated. These factors contribute to difficulty in
drawing conclusions about the extent to which Option C reflects community values
and expectations.

11. Do you believe that the net benefits to poultry welfare likely to be achieved under Option C, are
justified?

Kl No   Yes Comments: the risks to poultry welfare presented by the use of conventional cages
and the stocking densities for non-cage reared poultry in the proposed NSG are
underestimated. See Attachment 1.

Would the combination of costs and benefits under Option C be preferable to other options?

El No   Yes Comments: See Attachment 1.

RIS location - 4.2.6 Option D: ( ary the proposed standards [Option C] to include phasing out
conventional cages for layer hens)

12. Do you believe that the net benefits to poultry welfare likely to be achieved with a 10 and 20 year
phase out of conventional cages under Option D, are justified?

No H Yes Western Australia supports Option D1 - See Attachment 1.

Would the combination of costs and benefits under variations of Option D be preferable to other
options, either as a stand-alone option or in combination with other options?

No 13 Yes Western Australia supports Option D1 - See Attachment 1.

RIS location - 4.2.7 Option E (vary the proposed standards [Option C] to reduce maximum stocking
densities in barns or sheds for layer hens and meat chickens)

These Poultry Welfare Standards Regulation Impact Statement public consultation questions were drafted
by the independent RIS consultants and approved by the Office of Best Practice Regulation.
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13. Do you believe that the net benefits to poultry welfare likely to be achieve under Option E, are
justified? (Reduction in stocking densities).

No I ) Yes Comments: the risks to poultry welfare presented by the use of conventional cages
and stocking densities for non-cage reared poultry in the proposed NSG are
discussed in Attachment 1. These risks can be mitigated by reducing stocking
densities. Scientific evidence supports the proposition that reduced socking
densities will result in animal welfare benefits.

Would the combination of costs and benefits under Option E be preferable to other options, either as
a stand-alone option or in combination with other options?

No I ] Yes Comments: in addition to the reduction in stocking densities, which provides
welfare benefits to non-cage reared poultry, Option D (1) is justified to mitigate the
risks to poultry welfare presented by the use of conventional cages. It is of concern
to this Department that the welfare risks associated with the use of conventional
cages are underestimated, as explained in Attachment 1.

RIS location - 4.2.8 Option F (vary the proposed standards [Option C] to require the a ailability of nests,
perches and litter for all chicken layers in cage and non-cage systems)

14. Do you believe that the net benefits to poultry welfare likely to be achieved under Option F, are
justified? (require the availability of nests, perches and litter)

No I ! Yes Comments: the risks to poultry welfare presented by the use of conventional cages
and the stocking densities for non-cage reared poultry in the proposed NSG are
underestimated. See Attachment 1.

Would the combination of costs and benefits under Option F be preferable to other options, either as
a stand-alone or in combination with other options?

No H Yes Comments: the risks to poultry welfare presented by the use of conventional cages
and the stocking densities for non-cage reared poultry in the proposed NSG are
underestimated. See Attachment 1.

RIS location - 4.2.9 Option G (vary the proposed standards [option C] to ban castration, pinioning and
devoicing, hot blade beak trimming at hatcheries, and routine second beak trim)

15. Do you believe that the net benefits to poultry welfare likely to be achieved under Option G, are
justified?

No DYes No comment/this aspect not reviewed in detail.

These Poultry Welfare Standards Regulation Impact Statement public consultation questions were drafted
by the independent RIS consultants and approved by the Office of Best Practice Regulation.
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Would the combination of costs and benefits under Option G be preferable to other options, either
as a stand-alone option or in combination with other options?

No   Yes No comment/this aspect not reviewed in detail

RIS location - 4.3 preferred option

16. Which of the Options A, B, C, or combination of one or more Options D,E, F, or G, in your opinion

would provide the greatest net benefit for the Australia community?

Comments: Western Australia supports Options Dl, E and F as set out in Attachment 1.

17. Do you have any further information or data would assist in the assessment of the impacts (costs
and benefits) expected under each of the options/variations?

Comments: See Attachments 1 and 2.

18. Do you think that any of the Options A to G are likely to have disproportionate impact on small
businesses compared to medium and large business?

No   Yes No comment/this aspect not reviewed in detail

Do you think that any of these options are likely to have a greater impact on small business than
other options? Please provide reasons for your answers together with available supporting
evidence.

Comments:

These Poultry Welfare Standards Regulation Impact Statement public consultation questions were drafted
by the independent RIS consultants and approved by the Office of Best Practice Regulation.
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OTHER COMMENTS OR SUGGESTIONS

Please include any comments or suggestions that you d like to share.

These Poultry Welfare Standards Regulation Impact Statement public consultation questions were drafted
by the independent RIS consultants and approved by the Office of Best Practice Regulation.
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Executive Summary

This paper provides scientific information in support of the submission of the
Department of Primary Industries and Regional Development (the Department) in
response to the Consultation Regulatory Impact Statement (C-RIS), and draft
Australian Animal Welfare Standards and Guidelines for the Welfare of Poultry
(NSG) published on 27 November 2017.

When laying hens are housed at currently recommended stocking densities in
conventional cages, they have limited/no opportunity to express normal poultry
behaviours, i.e. nesting, perching, scratching/foraging and dustbathing. The limited
space allowance also prevents locomotion and behaviour relating to comfort and
thermoregulation, such as leg stretching and wing flapping. This leads to poor
welfare, as demonstrated by the development of abnormal, often injurious types of
behaviour and disease.

Housing in conventional cages gives rise to welfare problems. However, the housing
of laying hens in cages, as compared to free range outdoor systems, provides some
important benefits to producers and consumers, including the prevention of disease
and exposure to contaminants that present risks to food safety. These benefits,
however and the welfare risks that they avert are not effectively compared to the
welfare risks of cage systems in the C-RIS. The welfare risks in cage systems affect
all birds for most of their lives and are not amenable to mitigation by management
intervention. In contrast, welfare risks in free range systems generally affect a small
percentage of birds for part of their lives and these risks can be mitigated by
management intervention, such as increasing biosecurity measures (see Supporting
paper #2). The comparison of risk in the C-RIS does not take this into account.

The advantages of housing for biosecurity and other health-related matters can be
maintained while making provision for the behavioural needs of laying hens by
phasing out conventional cages (Option D in the C-RIS). If cages are to be used in
future, they should be furnished to satisfy not only the physiological, but also the
behavioural needs of poultry (Option F in the C-RIS). The development of minimum
standards for enriched cages, including the provision of furnishings and increased
space allowances, is also recommended.

This review also found evidence that better welfare outcomes could be obtained by
reducing stocking densities for chickens housed in non-cage systems (sheds).
There is considerable scientific evidence supporting the finding that stocking
densities recommended in the draft NSG (which are the same as those currently
recommended in the Model Code of Practice for the Welfare of Animals - Domestic
Poultry, 2002) do not provide for optimal animal welfare. The health and welfare
problems associated with high stocking density can be mitigated with increased
allowance of space and, importantly, better management of the shed environment.
The Australian standards do not sufficiently address environmental controls in the
shed or the monitoring of animal welfare indicators.

To assist in meeting the behavioural needs of meat chickens and otherwise improve
welfare outcomes, Option E in the C-RIS is supported, i.e. a decrease in
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recommended maximum stocking density for broiler chickens housed in non-cage
systems.

These recommendations align with the objectives set out in the draft NSG, i.e. to
improve the welfare of poultry by basing standards on the latest scientific
understanding of animal welfare needs.

Introduction

This review discusses the effects on animal welfare when layer hens are housed in
conventional cages and when broiler chickens are kept at high stocking densities in
sheds. Poultry kept in conventional cages and at high stocking densities in sheds,
especially if environmental conditions are not optimal, may suffer abnormal
development or disease. In addition, welfare is affected when chickens are restricted
or prevented from carrying out normal behaviours that are important to their
psychological wellbeing.

The review draws upon the findings in published scientific papers from several
countries, as set out in the list of references. The Farmed Bird Welfare Science
Review commissioned by the Department of Economic Development, Jobs,
Transport and Resources - Agriculture Victoria (Farmed Bird Welfare Review) (74)
provides a comprehensive and contemporary list of literature on poultry health and
welfare. When citing references that are listed in the Farmed Bird Welfare Review,
the Department considered the original paper in its entirety.

Consultation Regulatory Impact Statement
As acknowledged in the C-RIS (98), the most controversial welfare issue for poultry
is the use of conventional cages, given that such cages do not provide for the
expression of innate behaviour. The C-RIS (98) lists the advantages and
disadvantages of the three main poultry housing systems - described as cages,
barn-reared and free range. However, the C-RIS does not compare conventional
cages with enriched cages or analyse the welfare implications of these different
types of housing. By failing to consider enriched cages, the C-RIS gives the
impression that a choice must be made between the use of conventional cages and
non-cage systems. This is not true.

In the C-RIS, the welfare risks presented by conventional cages are effectively
underestimated, because these risks affect 100% of the birds throughout their egg-
laying life, and there is little opportunity to mitigate the risks by improving
management. In contrast, the risks to the welfare of chickens reared in non-cage
systems generally affect a small percentage of birds for a small part of their lives and
some mitigation can be achieved by management interventions.

While specific details on the elements that should be included in enriched cage are
the subject of ongoing research (e.g. which foraging substrate materials provide
better outcomes); animal welfare scientists generally agree that enriched cages can
provide significantly better welfare outcomes for layer hens. There is considerable
scientific data to support this understanding.
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The C-RIS (98) states that more research into animal behavioural preferences is
required to quantify the importance of freedom to express natural behaviours. This
statement is consistent with the Layer Hen Cages Supporting Paper and presumably
reflects the small number of sources listed in Appendix 21 of the C-RIS. In fact, a
very large amount of scientific research has been carried out on this and related
topics. Nearly 600 peer-reviewed scientific papers are listed in the Laying Hens
section of the Farmed Bird Review, and more than 400 in the Broiler section (74). It
is not clear that the C-RIS and draft NSG reflect this significant body of scientific
opinion, particularly with respect to findings on poultry behaviour that are presented
and discussed in this review.

Background

Various commercial housing systems can satisfy the basic physical and biological
needs of chickens, resulting in good productivity. However, the behavioural needs of
animals should be taken into account when considering their welfare (106; 21; 27;
41; 44; 53; 109).

Animal welfare can be considered using three separate schemes: affective state
(feelings), natural living, and biological functioning (109). When viewed in the
affective context, poultry in conventional cages deprived of the opportunity to
express inherent normal behaviour, maybe in a poor state of welfare, even though
their biological functioning falls within normal physiological limits and they are
productive in economic terms. If hens are motivated to perform certain behaviours
but are unable to express them due to housing constraints, this can result in
emotional distress or the emergence of harmful variants of those behaviours, such
as feather pecking (acknowledged as redirected foraging behaviour) and hysteria, or
both (58).

The keeping of poultry in cages offers some important advantages to the producer
and the consumer. Management benefits of conventional cages include low
production cost, high degree of mechanisation, good disease control and good
production results and egg quality (96). Cage systems allow for a high level of
biosecurity, which benefits health of poultry and safety of eggs, and provide clear
economic benefits to egg producers. However, this comes at the cost of reduced
welfare. A  conventional cage  (or battery cage) provides restricted space or other
resources, which limits movement and innate behaviours. There are approximately
19.3 million layer hens in Australia and  cage eggs  represent 49% of supermarket
egg sales (14) meaning that some 10 million layer hens may currently be kept in
conventional cages.

The term ‘colony cage’, ‘enriched cage’ or ‘furnished cage’ is used to describe cages

that provide better welfare by providing more space and access to nests, perches
and substrate for dustbathing and foraging (‘furnishings’). This submission uses the
term ‘enriched cage’ throughout.
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Normal behaviours of poultry

Nesting

Nesting is one of the highest priority behaviours of laying hens (106; 16; 27; 32;
109). Layer hens have an instinctive need to perform nest-building behaviour, and
will work to gain access to a discrete enclosed site for oviposition. Access to a nest
site is a higher priority than access to food at this time, (106).

The LayWel project, funded under the European Commission s Sixth Framework
Programme, evaluated the welfare of laying hens in various housing systems, with a
focus on enriched cages. The project considered pathological, zootechnical,
physiological and ethological aspects. The LayWel database enables comparison of
housing systems for laying hens (21). The LayWel data illustrated the high use of
nest boxes (> 90%) and showed that laying hens will strive to lay their eggs in a
secluded area (2; 27; 100; Tauson and Holm, 2002 cited in 21). If the use of a nest
box is considered to be an indicator of welfare, removal of this opportunity reduces
the welfare of laying hens.

When hens have no access to a nest box and must lay their eggs on the cage floor,
the risk of vent pecking (cloacal cannibalism) is increased (47; Newberry, 2004 cited
in 58). Vent pecking is the most common cause of cannibalism in laying hens and is
reported to occur at onset of lay (82). The key stimulus appears to be exposure of
the mucous membranes of the cloaca after the expulsion of the egg, which attracts
other hens to peck (Savory, 1995 cited in 82). Vent pecking varies in severity. At
worst, it can lead to evisceration and death.

Perching

In the free state, poultry naturally roost on a perch with feet locked in a clasped
position (40). The anatomy of the legs and feet of hens is well suited to perching: a
tendon locking mechanism allows hens to sleep without falling off the perch (83;
Terres,1996 cited in 50).

In studies of perching behaviour, hens in cages with perches spent 25-28% of their
time on the perch by day and 90-100% of their time perching at night, providing that
there was sufficient space on the perch for all birds (2; 27; 96; 104). Hens show
relatively little motivation to work for access to perches during daylight hours, but are
strongly motivated to work for access to perches at night (78). Because
synchronisation is important in roosting behaviour, perching space should be
sufficient for all birds to perch simultaneously (11).

Hens denied access to perches may show signs of agitation and increased
locomotion especially around dusk (27). In the absence of perches, hens choose to
roost on the highest fixtures and fittings available (106) and this may satisfy their
behavioural needs.

Perches serve several functions in housing systems, including increased use of
vertical space, and opportunities for exercise and roosting off the ground at night. In
addition to being able to express natural roosting behaviour, perches allow hens to

6



reduce bird density on the floor and create a reprieve from standing on a sloped,
wired cage floor (8; 40; 2). Perches also allow hens to get away from aggressive
hens (40; 93). It has been shown that early access to perches (at no later than 4
weeks of age) decreased the prevalence of floor eggs in early production (7) and the
prevalence of vent pecking (47).

Aside from consideration of behavioural needs related to perching, research has
shown that health of the foot pad, toe and nail is often improved with perch access in
cages of smaller group sizes (50). Providing perches also reduces damage to
plumage (22) unless the length of perch per bird is severely restricted (93).

Hyperkeratosis (hypertrophy of the corneal layer of skin) occurs on the toes and
footpads of hens. It is caused by compression loading of the toe or footpad on a wire
floor (109). Sloping wire floors were considered to exacerbate hyperkeratosis in
conventional cages as compared to non-cage systems (1). Earlier research found
that wire floors on conventional cages were a risk factor for hyperkeratosis of the
toe-pad but that the risk was lowered in cages with perches (95; 94). These
researchers also found that exposure to dirty perches (or wet litter) increased the risk
of bacterial infection and development of bumblefoot. Lower incidences of
hyperkeratosis have been reported in furnished cages compared to conventional
cages (2) and in aviaries compared to cages (1).

The problem of excessive claw growth and claw breakage is also reported in laying
hens housed in conventional cages; fitting an abrasive strip on the baffle plate
behind the feed trough can help to shorten and blunt the claws (109). Hester et al.
(51) found that hens kept in conventional cages with low metal perches had shorter
claws, but more broken claws, compared to hens in cages without perches.

Dustbathing

Dustbathing is a major behavioural feature of domestic fowl (110). In an unrestricted
environment, hens dustbathe about every 2 days (80), and free-range hens may
dustbathe for many minutes on most days (106). Laying hens are highly motivated
to gain access to peat for dustbathing, regardless of their previous experience with
the substrate (107)

Dustbathing contributes to feather condition by removing stale lipids and dandruff
prior to replacement with fresh lipids from the uropygial gland during preening (99;
53; 79). Dustbathing in natural materials (particularly kaolin) can suppress ecto¬
parasites (60; 67).

Elements of dustbathing include pecking, beak raking, head rubbing, side rubbing,
turning, vertical wing shaking and ground scratching, followed by stationary lying
interspersed with further rubbing and scratching movements before the hen stands
and shakes (79; 46).

Preening and other comfort behaviours such as wing flapping, feather ruffling,
stretching are also important for keeping the plumage in good condition in both
natural and artificial conditions (10).

7



A functional substrate is an important stimulus for dustbathing. Poultry housed
indoors have limited (if any) opportunity to choose a substrate, and birds housed in
conventional cages have no access to litter (108).

The non-performance of dustbathing behaviour is associated with stress. An
experiment with birds reared and kept with access to sand showed that, after
deprivation from sand, inability to dustbathe was associated with elevated plasma
corticosterone levels and behavioural changes indicative of stress (103).

Poultry kept in cages will perform dustbathing behaviour on bare wire floors in the
absence of a substrate; this is called  vacuum  or  sham  dustbathing (53; 46; 107).
The welfare of birds that perform sham dustbathing has been called into question,
with studies showing that birds accustomed to dustbathing in litter demonstrate signs
of frustration and stress when deprived of a suitable substrate (Zimmerman et al.,
2000 cited in 108).

Aside from consideration of behavioural needs related to dustbathing, poor feather
condition resulting from inability to dustbathe may have an adverse effect on welfare.

Pecking, scratching and foraging

Pecking and scratching are high priority behaviours of poultry. Jungle fowl, the
ancestors of the domestic hen (West and Zhou, 1988 cited in 25) spend 60% of their
day pecking and scratching in leaf litter (Dawkins, 1989 cited in 25). It has been
suggested that evolutionary history has shaped pecking and scratching as a
successful and dependable method of food searching, and this behaviour has
become fixed (Bolles, 1984 cited in 25; 24). Consistent with this suggestion, hens
housed in wire floored cages and fed in troughs will still perform scratching
behaviour, regardless of the availability of feed (25).

Research has shown that foraging is a behavioural priority, noting the phenomenon
of ‘contra-loading’, whereby laying hens will ‘work’ for food (forage) rather than
accept ‘free food’ from a feeder, although this is reduced in some modern breeds
(39). There is no reduction in time spent foraging when a cost is imposed, nor when
feed is freely available (106).

The expression of foraging behaviour requires the provision of space for walking and
scratching, and a suitable substrate which can be manipulated by the birds. It is not
possible in conventional cages (41). The lack of opportunity to peck and scratch may
have adverse effects on welfare (35; 53).

Movement - general

The average amount of space required by hens to stand, turn and flap their wings
was determined to be 475 cm2, 1,272 cm2 and 1,876 cm2 respectively for medium
hybrid birds (36) and 563 cm2, 1,316 cm2 and 1,693 cm2 respectively for light hybrids
(64).

The Primary Industries Standing Committee ‘Model Code of Practice for the Welfare
of Animals Domestic Poultry, 4th Edition’ (2002) (MCOP) (6), is the reference for
State and Territory governments in relation to the welfare of domestic poultry, and
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the requirements in the MCOP are the basis for the space allowances in the NSG
(5). For conventional cages commissioned on or after 1 January 2001, the MCOP (6)
recommends space allowances as small as 550 cm2/chicken (for 3 or more birds
weighing <2.4kg per cage).

Confinement in this small a space does not meet a hen s fundamental physiological
need for exercise, and has a direct negative impact on its welfare with the
development of osteoporosis and fractures. These conditions rarely occur in wild
type hens and it has been postulated that laying hens are not adapted to confined
housing conditions (85).

In addition to basic locomotion, other types of movement relating to comfort (wing
and leg stretching) and thermoregulation (wing flapping) may be greatly restricted in
conventional cages, depending on cage size and stocking density (109). When 6
singly held hens were moved to a larger space (2310cm2) after several weeks of
confinement in a small area (847cm2), they displayed  rebound levels  of wing
flapping, tail wagging, and stretching (73). The intensity of display of these
behaviours was correlated with the duration of confinement when this was replicated,
suggesting that these hens did not fully acclimatize to extreme spatial restriction.

Inability to move is directly related to the development of disuse osteoporosis and
the occurrence of bone fractures, especially at the time of depopulation (89). The
type of housing plays a significant role in providing opportunities for load bearing
exercises, which are known to affect the level of osteoporosis. Housing is also
relevant to fractures; it affects the bones most often fractured, and the time in the
hen’s life when fractures are most likely to occur (109). The severity of osteoporosis
depends on the genetic makeup of the poultry, their nutrition and the type of housing.
Skeletal strength is improved by even brief static and dynamic loading exercise that
can occur when poultry are kept in cages that are higher, have more floor space, and
are furnished with low perches (65; 72).

It is not known if osteoporosis is painful but there is experimental evidence that bone
fractures are painful to hens (68) and poor bone health is considered to reduce
welfare by causing pain (105). Fractures and osteoporosis decrease biological
functioning and liveability (68).

In addition to its effect on poultry welfare, osteoporosis has economic consequences
for the poultry industry. The economic losses associated with broken bones have led
to investigation of better methods of catching and killing spent hens (56; 105).

The expression of abnormal poultry behaviours
Abnormal behaviours include repetitive pacing, spot-pecking, head shaking, feather
pecking, feather sucking, wattle chewing, playing with water alternating with spot
pecking, and yawning alternating with head shaking. These behaviours have no
apparent purpose or function, and do not occur in wild birds (Blokhuis et al,, 1993
cited in 27). Because they are most often seen in barren conventional cages, the
presence of abnormal behaviours is generally considered to indicate sub-optimal
provision of resources (106).
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Some research suggests that abnormal behaviours may be the nearest
approximation of the  real  behaviour. For example, repetitive cage pecking might be
an acceptable substitute or unsatisfactory re-directed form of foraging behaviour
(27). Sham dustbathing on wire may represent an attempt to perform an important
behaviour in the absence of an appropriate resource (Lindberg and Nicol, 2001 cited
in 27). Feather pecking is considered by some authors to be re-directed foraging
behaviour while others suggest that it is related to dustbathing behaviour. It has been
suggested that the absence of a needed substrate (such as litter) frustrates attempts
to dustbathe, leading to redirection of pecking to other substrates, such as feathers
(19).

Injurious pecking

‘Injurious pecking  includes gentle and severe feather pecking, cannibalistic pecking
and vent pecking. Injurious pecking is primarily a redirected foraging behaviour and
is a problem in all housing systems (57). The development of feather pecking has
been experimentally studied and associated with incapacity to perform normal
ground pecking behaviours such as foraging (20; 76; 52) and dustbathing
(Vestergard and Lisborg, 1993 cited in 57; 75). This theory is supported by
experiments that showed an association between higher stocking densities and
feather pecking (Hansen and Braastad, 1994, BikHk and Keeling, 2000, and Savory,
1999 cited in 57).

In addition to the effect of stocking density, experiments suggest that the choice of
substrate has an influence on the prevalence of pathological feather pecking (87; 76;
86).

The addition of objects to feed troughs is another form of environmental enrichment
and may improve welfare by reducing injurious pecking (88,17). If the use of
enrichment devices is practical, this may be a simple way of reducing mortalities
(15).

Improving the welfare of poultry housed in cages

Increased space allowance

Recent research in the USA confirms previous European studies showing the benefit
of increasing space allowances for laying hens in conventional cages (4). In this
study, birds housed with more space moved more freely and aggression was not
increased. A recent theoretical analysis of freedom of movement in laying hens
suggests that the requirement in the EU-Directive for 750cm2 per bird, with 600cm2
of 45cm high in furnished cages, gives a substantial increase in freedom of
movement compared with the previous requirement for a minimum of 450cm2 per
bird in conventional cages (9). In a recent commercial scale trial of furnished cages
in the UK, increasing space allowances over a range from approximately 600cm2 per
bird, to approximately 870cmz per bird, was associated with significantly improved
condition of plumage (Elson, 2004 cited in 41). Space allowances of more than
800cm2 per bird in furnished cages were also associated with significantly reduced

10



mortality due to thermal stress when compared with birds housed in conventional
cages at 635-660cm2 per bird, possibly due to improved heat dissipation (45).

In addition to basic movement, poultry need to perform comfort behaviours, such as
wing stretching and preening. Recent studies have demonstrated the benefits of
increasing space allowance in conventional cages, and the synergistic benefits of
increasing space allowance in furnished cages, in terms of increased behavioural
repertoire and freedom of movement (12).

An increase in the allowance of space from 450 cm2 to 750 cm2 per bird appears to
be beneficial for welfare, allowing a wider behavioural repertoire with no negative
effects on feather pecking, cannibalism, or aggression. However, the behavioural
repertoire is still restricted compared with birds in non-cage systems (41).

Enrichment of cages

Cages that are furnished (or enriched) present additional opportunities to move,
perch, scratch etc. but they are still cages and they may not allow poultry to express
the full range of innate behaviours. Birds kept in enriched cages and multi-level
indoor systems or aviaries, have an increased amount of horizontal space, but
behaviours in the vertical plane, such as wing flapping and flying, are still restricted
(109; 12).

Nonetheless, research has shown that many of the welfare problems associated with
conventional cages can be addressed. Birds kept in furnished cages and multi-level
indoor systems were reported to have stronger bones than those kept in
conventional cages (44) and birds kept in aviaries had stronger wing and leg bones
than those kept in conventional cages (66).

In furnished cages, behaviours such as dustbathing are increased as group size
decreases from 8 to 5 birds per cage at 600cm2 per bird (2). Also in furnished
cages, increasing space from 750cm2 to 3000cm2 per bird allowed increased
performance of comfort activities such as tail-wagging and wing/leg stretching, and
increased locomotion (3).

As nest boxes have a very high value for laying hens, it has been argued that these
should be installed (28; 29) and it is generally accepted that opportunity should be
provided for dustbathing, perching and foraging behaviours.

In a 3 year comparison of various enriched cages with conventional cages, it was
shown that damage to feathers and feet were generally less in furnished than
conventional cages, but greater where there were more birds per cage and less
space per bird. The project provided further evidence for the welfare benefits
obtained by providing a perch and nest box (12). In another study that examined the
welfare related effects of perches, dust baths and nest boxes in furnished cages;
increased bone strength of the tibia, humerus and coracoid was shown to be a
consequence of a perch treatment, with the coracoid stronger in larger cages (16).
Perches appear to satisfy the behavioural needs of poultry, as well as addressing the
physiological need for exercise that increase bone strength, and result in decreased
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fractures at the time of depopulation. The risk of hens defecating in nests due to
spending the night in nests may be lower when perches are used (104).

Cages with wire floors do not allow the full expression of dustbathing and foraging
behaviour and the incorporation of a suitable substrate in enriched cage systems is
the subject of much discussion and research, as shown by the following short
summary. Matthews et al., 1995 (cited in 106) suggest that peat, sand and wood
shavings are equally valued by hens for foraging. Other studies suggest that peat
moss is the preferred substrate for both foraging and dustbathing (37). A preference
for peat and wood shavings for ground scratching, pecking and resting, and peat for
dustbathing, has been proposed (81), while other studies indicated varying
preferences for foraging, including a mixture of peat and sand (Merrill, 2004 cited in
106), wood shavings (102), or straw (87). Potential concerns have been raised in
relation to the use of straw and wood shavings, as the use of these substrates as
litter for young chicks may cause the birds to become attracted to feathers and
eventually start feather pecking (87). It has also been suggested that a high
incidence of aggressive pecking may occur if access and amount of substrate
provided in alternative systems is inadequate (77). More research would help to
determine the optimum approach to the provision of substrate

It is important to understand the behavioural needs of laying hens when deciding on
specific housing designs (27).

Effects of high stocking density on the welfare of broiler
chickens

Behaviour

High stocking densities prevent birds moving about and exercising freely (74). Other
birds in the flock, that may be sitting, walking or standing, become obstacles (26). As
the flock grows, there is less floor space available to each bird (48). Increasing
stocking densities are accompanied by reduced expression of behaviours such as
wing flapping for thermal comfort, leg stretching, preening, scratching and pecking
(101).

Other studies have shown that high stocking densities impact on sleep and rest,
which are interrupted by other birds in the group (48). Interruption of rest and sleep
has an effect on physiological processes, such as tissue restoration and growth,
energy conservation and general adaptive waking behaviour (18).

Birds tend to favour the wall region when they rest, leaving central spaces
unoccupied, but disturbances occur as birds enter and leave these areas (30).
Chickens will take the most direct route, walking over rather than around other birds
(Proudfoot and Hulan, 1985 cited in 30). The provision of artificial covers in central
parts of pens substantially reduced unnecessary interactions between birds, and
possibly reduced carcase scratching and bruising that occurs when birds walk over
each other (30).
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Lameness

Lameness of various form and aetiology is a common problem in broiler chickens
kept in sheds. Causes of lameness may be infectious (e.g. femoral head
necrosis/FHN or bacterial chondronecrosis with osteomyelitis/BCO), degenerative or
developmental (74). Developmental lameness is associated with long bone growth
disorders affecting the growth plate (e.g. tibial dyschondroplasia/TD) or manifest as
rotational (torsional) and angular bone deformities (valgus-varus) (90). These
deformities are often referred to as twisted leg, but it s not always clear whether the
term is being applied to a torsional rotation or valgus-varus deformity. Degenerative
disorders include osteochondrosis (often TD); epiphyseolosis (often classified as
FHN); degenerative joint disease (DJD); spontaneous rupture of the gastrocnemius
tendon, and contact dermatitis. When considering terms of lameness in broilers,
BCO, TD, contact dermatitis and valgus-varus deformities (WD) are the most
common disorders (23).

Joint pathologies that are painful to humans and other mammals are also likely to be
painful in chickens (42). The pain associated with certain forms of lameness results
in poor welfare outcomes, which may be exacerbated if lameness prevents the bird
from walking to feed and water (74).

A stocking density of 33-42 kg/m2 is associated with increased lameness (48; 92)
and birds given more space are likely to perform better (97). Other studies provide
more evidence for decreased mobility at higher stocking densities (34; 55).

Increasing activity levels are associated with increased bone density and thickness
and, therefore, stronger bones, which helps reduce bending and twisting in leg
bones (Reiter and Bessei, 2009, cited in 74). There is a clear relationship between
stocking density, physical activity and leg weakness: at lower stocking densities,
birds will move around more and this limits the expression of certain leg disorders
(92).

Heat stress

As meat chickens get bigger, eat more food and become well insulated, they also
generate more heat. When held at high stocking densities, where proximity to
cohorts is unavoidable, there is reduced opportunity for heat dissipation, especially in
warmer climates (74).

Signs of heat stress include: increased respiratory rate with panting, reduced activity
levels, wings held away from the body and avoidance of flock-mates (13). Panting
has been observed at stocking densities >20kg/m2, (59) and this increased with
higher stocking densities (63; 111). It has been concluded that stocking densities <
34kg/m2 provide better thermal comfort and, therefore, better welfare outcomes (63).

Contact dermatitis

Contact dermatitis is an ulcerative condition of the skin. Lesions may appear on the
footpad (foot pad dermatitis/FPD), hock (hock burn/HB) and breast (breast burn/BB)
of poultry. This condition is thought to be caused by a combination of factors,
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including moisture and high ammonia content. It is more predominant at high
stocking densities (54; 92; 13; 97). A higher incidence of footpad lesions was
observed with increasing litter moisture (39), which supports an earlier study by
showing that high stocking density increased litter moisture and footpad burns (91).
Control of FPD must take into account the various contributing factors. Keeping litter
dry and friable is key to FPD prevention (34; 62; 49; 91).

In addition to its effect on productivity, FPD is a serious welfare concern. Severe
cases cause pain resulting in decreased ability to walk (49; 54). It has been
postulated that FPD causes birds to sit on their breasts for long periods resulting in
breast and hock lesions (61).

Air sac inflammation and keratoconjunctivitis

High stocking densities are associated with corresponding high levels of ammonia,
carbon dioxide, heat and humidity, leading to deterioration in air quality (Ekstrand,
1993 cited in 48). Poor litter and air quality in the barn is associated with severe
contact dermatitis and can also lead to other disease conditions that may affect both
productivity and animal welfare (49). Levels of ammonia > 25ppm in air have been
shown to increase air sac inflammation and keratoconjunctivitis (33).

Improving the welfare of broiler chickens
Reducing maximum stocking density provides space for birds to move more freely
and express behaviours intrinsic to their biology, such as wing flapping, leg
stretching, preening, pecking and foraging, without disturbance to their flock mates. It
also helps to mitigate welfare issues relating to lameness, heat stress and contact
dermatitis, and health problems caused by poor air quality. Quality of the
environment also has an important bearing on welfare. Hence, welfare outcomes at
higher stocking densities may be satisfactory providing there are good controls over
environmental factors such as temperature, humidity and air quality.

When considering appropriate recommendations on stocking density, it is relevant to
consider the requirements set by countries similar to Australia and also the
specifications of commercial schemes relevant to the welfare of broiler chickens, i.e.
those administered by Free Range Egg and Poultry Australia Limited (FREPA) and
the Royal Society for the Prevention of Cruelty to Animals (RSPCA).

The FREPA Meat Bird Standards (43) establish a maximum stocking density of 28kg
live weight / m2, unless there is mechanical ventilation when the recommendation is
for 30kg/m2. The RSPCA Approved farming scheme standards for meat chickens
(84) specify a stocking density of 34kg/m2 for ventilated barns with mechanical
ventilation and 28kg/m2 for other barns.

Stocking density of broiler chickens in New Zealand

The New Zealand Animal Welfare (Meat Chickens) Code of Welfare, 2012 (70)
states that meat chickens must be managed at a stocking density that takes account
of growth rate, competition for space, access to feeders and water, air temperature
and quality, humidity, litter quality and activity levels, so as to maintain good health

14



and welfare. Recommended best practice is to stock chickens in sheds at less than
30 kg / m2 and as a maximum level, densities in sheds must not exceed 38kg live
weight / m2. The welfare outcomes of farms are assessed with respect to: a) the
incidence of severe footpad lesions or hock burn, b) the number of culls for
lameness and c) Information on live-weight, stocking density and planning. The
selection of these indicators supports the conclusion that high stocking densities are
related to lameness and contact dermatitis in broiler chickens.

In 2011, the New Zealand Animal Welfare (Broiler Chickens: Fully Housed) Code of
Welfare 2003 was reviewed by the National Animal Welfare Advisory Committee
(NAWAC), pursuant to the Animal Welfare Act 1999 (69). The following summary is
based on discussion in the report on the relationship between stocking density and
the welfare of broiler chickens.

Submissions raised concerns that the stocking density limit of 38kg of live weight
of meat chickens / m2 was too high and would lead to overcrowding and
associated problems such as inactivity, heat stress, lameness, cardiovascular
disorders, skin disorders and other injuries due to competition for food and water.
In addition, concerns were expressed that birds could not express normal
behaviour under these conditions. Proposed limits for stocking density were 14kg
to 30 kg live weight / m2.

The report noted that meat chickens are only at maximum stocking density for a
relatively short period (at the end of the grow-out-period).

In relation to studies on stocking density, the report concluded that results of many
studies had been inconsistent and that the results might not be applicable to
commercial practice. With respect to studies carried out in commercial non-
environmentally-controlled settings, the report suggested that although very high
stocking densities (42 kg/m2 and 46 kg/m2) affected the welfare of meat chickens,
stocking density per se, within limits, was less important than environmental
factors, including temperature, humidity and aspects of stockmanship. In other
words, reducing stocking densities without addressing environmental factors might
not lead to better welfare. Nonetheless, the report pointed to evidence for an
increased risk of serious welfare problems at stocking densities above 30 kg/m2.

The report cited a survey of New Zealand commercial meat chicken farms
showing that overall mortality and the proportion of birds with severe leg
weakness were lower than the levels commonly observed overseas. At stocking
densities between about 32 and 39 kg/m2, stocking density was not correlated
with any welfare measures or epidemiological data. Overall, leg health in New
Zealand birds was better than for birds in Europe, indicating that good control of
litter quality and the environment was being achieved.

The report concluded that New Zealand standards on stocking density (maximum
38kg/m2) were appropriate providing that environmental conditions were taken
into consideration, as provided in the minimum standard and recommended best
practice. This stocking density is reflected in the New Zealand, 2012, Animal
Welfare (Meat Chickens), Code of Welfare (70).
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Stocking density of broiler chickens in the EU

EU Council Directive 2007/43/EC (31), signed in June 2007, established minimum
requirements for broiler chickens, and notes that Member States may establish more
stringent requirements. Three stocking densities are specified: starting with a
(general) maximum stocking density of 33kg/m2. With prior approval of regulatory
authorities and compliance with the requirements of Annex 11, this may be
increased to 39 kg/m2. By way of a  derogation  (exemption) from the requirements
in Annex 11, an additional 3kg/m2 may be allowed when additional criteria set out in
Annex V are fulfilled (31). Hence, the exemption from the (general) maximum value
of 33kg/m2 requires compliance with specifications on temperature, humidity,
ammonia and CO2, and the keeping of records that demonstrate welfare outcomes,
including mortality rates over a historical period.

Annex 1 to the Directive sets out basic requirements, including a requirement to
inspect chickens at least twice per day (compared with one daily inspection in the
draft Australian standards).

Records to be kept by the producer include:

"(d) by each control (check), the number of birds found dead with an indication of
the causes, if known, and the number culled with cause;

Those records shall be retained for a period of at least three years and shall be
made available to the competent authority when carrying out an inspection or
when otherwise requested" (31).

The draft Australian standards do not specify requirements for record keeping or
reporting to the regulatory authority.

Annex II to the Directive sets out the criteria for approving a stocking density of 39
kg/m2 based on meeting specific parameters relating to the shed environment:

"3. The owner or keeper shall ensure that each house of a holding is equipped
with ventilation and, if necessary, heating and cooling systems designed,
constructed and operated in such a way that:

(a) the concentration of ammonia (NHs) does not exceed 20 ppm and the
concentration of carbon dioxide (CO2) does not exceed 3 000 ppm measured at
the level of the chickens  heads;

(b) the inside temperature, when the outside temperature measured in the shade
is> 30 °C, does not exceed this outside temperature by more than 3 °C;

(c) the average relative humidity measured inside the house during 48 hours is not
above 70 % when the outside temperature is less than 10 °C  (31).

In the draft Australian standards, SA7.3 covers environmental quality:

"A person in charge must monitor ammonia levels and ensure immediate
corrective action is taken if ammonia levels reach 20 ppm at bird level in sheds."
(5)
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Annex III to the Directive (31) refers to slaughterhouse monitoring of the welfare
outcomes for birds kept at stocking densities higher than 33 kg/m2:

1.1. The documentation accompanying the flock shall include the daily mortality
rate and the cumulative daily mortality rate calculated by the owner or keeper and
the hybrid or breed of the chickens (31).

1.2. Under the supervision of the official veterinarian these data as well as the
number of broilers dead on arrival shall be recorded, indicating the holding and
the house of the holding. The plausibility of the data and of the cumulative daily
mortality rate shall be checked (emphasis added), taking into account the number
of broilers slaughtered and the number of broilers dead on arrival at the
slaughterhouse (31).

2. In the context of the controls performed under the Regulation (EC) No
854/2004, the official veterinarian shall evaluate the results of the post-mortem
inspection to identify other possible indications of poor welfare conditions such as
abnormal levels of contact dermatitis, parasitism and systemic illness in the
holding or the unit of the house/holding of origin  (31).

Annex V to the Directive refers to exceptional arrangements whereby birds may kept
at stocking densities up to 42 kg/m2. Criteria include:

(a) regulatory monitoring during the past 2 years has not revealed any
deficiencies with respect to the requirement in the Directive, and

(b) monitoring by the owner/keeper is carried out using the Guides to good
management referred to in Article 8, and

(c) in at least 7 consecutive, subsequently checked flocks from a house, the
cumulative daily mortality rate was below 1% +0.06% multiplied by the slaughter
age of the flock in days  (31).

In the draft Australian standards, SA3.6 deals with mortalities:

"A person must ensure dead poultry are removed and disposed of at least daily
and in a way that minimises disease risks" (5).

Stocking density of broiler chickens in Canada

The Canadian Code of Practice for the care and handling of hatching eggs,
breeders, chickens and turkeys sets a maximum stocking density of 31 kg/m2 for
broiler chickens. As with the EU Directive, a higher stocking density (38kg/m2) may
be allowed, providing the farm complies with requirements for ammonia levels,
humidity and temperature (71).

Stocking density of meat chickens in the draft Australian standards

The maximum stocking density proposed in the draft NSG (5) for meat chickens in
non-caged ventilated systems is 40kg/m2, in sheds with mechanical ventilation and
36kg/m2 in sheds with water-based cooling systems during summer. For meat and
laying chicken breeders (pullets, adult birds and roosters), the draft NSG proposes a

17



stocking density of 30kg/m2 (measured as bird density in the useable area). The
scientific basis for the distinction between broiler chickens and broiler breeder
chickens is not stated.

Current science does not provide a basis to quantify an  optimal  stocking density for
broiler chickens in sheds and any recommendation must take into account the
means of ventilation and the requirements for monitoring and control of
environmental conditions in the shed.

A comparison with the requirements of other countries is difficult because in the EU,
New Zealand and Canada, regulatory authorities approach animal welfare in a
holistic manner, setting requirements not only for stocking density but also for
environmental management. In the case of the EU, where stocking density may vary
from 33kg/m2 to 42kg/m2, compliance arrangements that apply at higher stocking
densities greatly exceed those in the draft Australian standards and it is very difficult
to compare the welfare outcomes that may be achieved by the two systems. The
draft Australian standard effectively provides no means to measure welfare
outcomes, which in itself is a deficiency in comparison with the approaches used in
some other countries.

The draft Australian standards basically describe the husbandry practices used by
the chicken broiler industry since 2002. Production systems that reflect current
scientific understanding of animal welfare are built on compliance with various
factors that contribute to animal welfare outcomes, combined with monitoring animal
welfare indicators. To improve the welfare outcomes for broiler chickens, the
adoption of more holistic approaches, as used in New Zealand, Canada and the EU
should be considered. Given the fact that a large part of the Australian broiler
production industry is currently meeting FREPA or RSPCA requirements, the
approaches of these organisations may serve as useful points of reference.

If the Australian standards relating to the welfare of broiler chickens do not include
specific recommendations on environmental controls in the shed, or monitoring of
animal welfare indicators, a reduction in the maximum stocking density to below
40kg/m2 is recommended.

Conclusions

This review briefly summarises scientific findings about the adverse welfare
consequences that may arise when laying hens are housed in conventional cages
and when broiler chickens are kept at high stocking density in barns, particularly
when environmental controls are not optimal.

There is clear scientific evidence that confinement in conventional cages, by limiting
movement and the capacity to express normal behaviours, can lead to disuse
osteoporosis, bone fractures, stress, and the expression of abnormal behaviours,
such as injurious pecking. If the welfare of a chicken is considered to include its
perception of its environment, and the stress it experiences when unable to express
normal behaviours (the affective model), the welfare of poultry housed in
conventional cages must be considered sub-optimal.
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The reasons for keeping layer hens in cages include better control over health and
productivity, avoidance of endemic and exotic diseases, and the prevention of food
safety risks. Some consumers prefer to purchase eggs from hens that are not kept in
cages, and it is up to the industry to meet this demand. However, for most
consumers, the fundamental requirement is for safe food at an affordable price. In
the current economic environment, it would be difficult to meet consumer
requirements while imposing an immediate ban on egg production in cages, nor is
this necessary. As an option, conventional cages could be phased out and replaced
with more humane housing systems. This could include the use of enriched cages,
which are designed to improve welfare outcomes by giving layer hens the
opportunity to express some (not necessarily all) innate behaviours. The continued
use of cages to house laying chickens is beneficial in that it will allow producers to
maintain high standards of biosecurity, which is required for productivity, and to
satisfy food safety requirements. While enriched cages can provide acceptable
welfare outcomes, some consumers may wish to purchase  cage free  eggs and the
industry will take steps to satisfy market preferences - if necessary, at a higher price.

Enriched cages should provide more space than that recommended in the MCOP (6)
and should be furnished and provided with a substrate to allow hens to perform the
innate behaviours discussed in this submission (nesting, perching, dustbathing and
pecking/scratching/foraging). Such housing systems would come closer to meeting
both the physical and behavioural needs of poultry and thereby improve the welfare
of laying hens.

Consistent with one of the objectives of the NSG, to set minimum standards for
regulation by all jurisdictions, this submission recommends the development of
minimum standards for increased space allowances, and for furnishings and
substrate.

The requirements of New Zealand, Canada and the European Union in relation to
poultry cages should be considered as inputs when reconsidering the draft
Australian standards for caged hens.

In relation to the stocking density of broiler chickens, New Zealand and Canada
allow stocking densities up to 38kg/m2, subject to compliance with criteria for control
of the environment in the shed. The relevant EU Directive refers to a maximum
stocking density of 33kg/m2 for meat chickens but allows stocking densities up to
42kg/m2 subject to highly specific controls, including abattoir monitoring.

These approaches reflect the fact that stocking density is not the sole factor
determining the quality of animal welfare outcomes. However, the draft Australian
standards fundamentally provide for animal husbandry as practised by the broiler
production industry since 2002.

Based on the findings of this review, poor animal welfare outcomes result when
broiler chickens are kept at high stocking density, particularly when controls over the
quality of the environment in the shed are sub-optimal. The recommendations on
broiler chickens should be reconsidered. If the Australian standards do not address
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environmental controls in the shed or the monitoring of animal welfare indicators,
reduction of the maximum stocking density to below 40kg/m2 is recommended.

Recommendations

Consistent with the objectives of the NSG - Poultry, which are to set minimum
standards that improve the welfare of poultry, Western Australia recommends:

1. Conventional cages should be phased out over a 10 year period (Option D1 in the
C-RIS). No new conventional cages should be installed from 2019. Existing
conventional cages should be removed by 2029.

2. The recommendations on broiler chickens should be reconsidered. The Australian
standards do not sufficiently address environmental controls in the shed or the
monitoring of animal welfare indicators. A reduction of the maximum stocking density
to below 40kg/m2 is recommended (Option E in the C-RIS).

3. From 2019, if new cages are introduced, they should be enriched and increased
space allowance should be provided (Option F in the C-RIS). Consistent with this
point, Western Australia recommends that enriched cages include furnishings and
substrate to enable poultry to express nesting, perching, pecking/scratching/foraging
and dustbathing behaviours. Minimum standards should be developed for space
allowance and the provision of furnishings and substrate in enriched cages.
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Supporting paper# 2

Risk assessment principles in the evaluation of animal welfare
The table below demonstrates how Cumulative Welfare Risk (Raton et al 2013*) can be
estimated and compared. This methodology uses the risk calculation R = P X I where R is
risk, P is proportion or prevalence and I is impact and is characterised as either M (medium
- assigned a score of 2) or H (high - assigned a score of 4). In these calculations I = H X T
where H = harm and T = time which, in this example is the proportion of the bird s life
affected.

The detail of these estimates in this example is not so important but the quantum of the
difference i.e. 1.6 compared to 0.002 and 0.005 is instructive. They indicate that a welfare
risk of, for example, not being unable to express innate behaviours has a much greater
negative impact on a bird’s welfare over its life than do biosecurity impacts.

Caged farming systems
Welfare Risk
Conventional cages provide the lowest freedom to express innate behaviours;
RISK: P=1 l= M(2) X T (0.8 - % of life affected) = 1.6
A greater risk of leg weakness and bone fractures is found in conventional cages than in
other systems
RISK: P=0.1 l=H (4) X T 0.1 =0.04
If disease occurs, it can spread faster in high density systems such as cages.
RISK: P=0.0001 l=H (4) X 0.001 = 0.0000004
Cumulative Welfare Risk = 1.64

Barn farming systems (including aviaries)
Welfare Risk
Can get crowded in some parts of barn, with risks of smothering, especially if there is
lightning or thunder sufficient to cause panic amongst the hens
RISK: P=0.01 l=H(4) X 0.00001 = 0.0000004
Pecking orders are less stable than in cages
RISK: P=0.01 l=M(2) X 0.05 (% of life) = 0.001
Incidence of feather pecking higher than in cages
RISK: P=0.05 l=M(2) X 0.01 = 0.001
Hardest to inspect hens because of high density and hens keep moving
RISK: P=0.001 l=M(2) X 0.0001 = 0.0000002
Cumulative Welfare Risk = 0.002

Free-range farming systems
Welfare Risk
Highest risk of predation because of easiest access of birds of prey;
RISK: P=0.0001 l=H(4) X 0.0.00001 = 0.0000000004
Highest incidence of disease because of lowest level of biosecurity;
RISK: P=0.005 l=H(4) X 0.0001 (% of life) = 0.00002

Hardest to inspect hens because of high density and hens keep moving
RISK: P=0.001 l=M(2) X 0.0001 = 0.000001
Long grass can get caught in crop, leading to starvation;
RISK: P=0.001 l=M(2) X 0.005 = 0.00001
Incidence of feather pecking and cannibalism higher than in cages, because pecking orders



are less stable than in cages;
RISK: P=0.005 l=H(4) X 0.2 = 0.004
Exposure to severe environmental conditions, or alternatively restriction to indoors in
inclement weather which causes stress to birds because of changes in their daily routines-
RISK: P=0.005 l=M(2) X 0.001 = 0.00001  
Difficulty in cleaning range area between flocks thus leading to build-up of pathogens in the
environment;
RISK: P=0.01 l=M(2) X 0.05 = 0.001

Increased risk of exposure to wild birds and infection with emergency diseases such as
Avian Influenza requiring occasional large-scale destruction of hens. * *
RISK: P=0.0001 l=H(4)X 0.001 =0.0000004
Cumulative Welfare Risk = 0.005 ~ ~

*Risk assessment principles in evaluation of animal welfare, MW Raton, RAJ Martin and AD
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