
Abstract 
 

 
Investigation 1 analysed data from different Australian layer farms to determine which 
production system enabled the highest level of layer welfare. The housing systems 
examined were free-ranged systems and caged systems, with further distinctions made 
between enriched cages and conventional battery cages. Mortality and morbidity 
statistics were evaluated, and it was determined that free-ranged housing systems 
potentially maximise the welfare conditions of Australian layers. 
 
Whereas, Investigation 2 examined social and economic feasibility of phasing out caged 
systems; analysing quantitative and qualitative data on public perceptions, market 
trends, productivity and welfare implications to justify changing caged to free-range. 
Results identified that increasing welfare awareness influenced purchasing behaviours 
of consumers, yet productivity parameters and inconclusive rationalisation of transitional 
costs presented an economic challenge to egg producers. 
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Background 
 
There has been a growing welfare concern in animal agricultural production 
systems of high-income countries, leading to the developing crisis of 
consumer confidence in primary industries, including Australian egg 
production. The deterioration in consumer trust, and the phasing out of caged 
eggs by retail supermarkets from 2023 influences producer conduct, causing 
farmers to partner with stakeholders to increase responsible production, or risk 
losing revenue. In this research, we investigated the welfare aspect of 
production housing conditions for Australian layer hens, as this has a 
consequential impact upon consumer confidence, and the domestic markets 
in the egg industry. The improvement in consumer confidence potentially 
increases purchasing behaviour, thus encouraging greater profits from  
a product more expensive than caged eggs.  

Australian gross value in 2018: 

$819.6M 

 

Results  
 
Investigation 1 
Table 1. Free-ranged, enriched cage and conventional cage system statistics 
(Source: Dikmen et al. 2016, Hartcher & Jones 2017 & Egg Farmers Australia 2017) 
 

Free-Range  Enriched 
Cage  

Conventional Caged 

 

o Highest day egg production, 
feed conversion ratio and 
feed intake 

o Best feather scores 
o Lowest footpad lesion scores 
o Highest bone strength 
o Highest disease incidence 
o Greatest rate of severe 

feather pecking and 
cannibalistic behaviours 

o Greatest requirement of 
antibiotics and vaccinations 

 

o Highest 
mortality 
ratio 

o Highest 
body 
wound 
scores 

 

o Lowest day egg production, 
feed conversion ratio and feed 
intake 

o Lowest mortality ratio 
o Lowest bone strength and 

greatest rate of fractures at 
depopulation. 

o Highest rate of metabolic 
disease and paralysis 

o Lowest rate of severe feather 
pecking and cannibalistic 
behaviours 

o Lowest requirement of 
antibiotics and vaccinations 

 
 

Investigation 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Discussion 
 
In Investigation 1, enriched caged systems differed to battery cages as they provided the 
birds with additional space and enrichments, including a nesting space, scratching area 
and roosting perch, enabling the chickens to express natural behaviours (Scrinis, Parker 
& Carey 2017). However, conventional cages provided minimal space and a sparse 
environment which prevented the performance of many innate behaviours (Dikmen et 
al. 2016). The free-ranged system allowed for increased movement and expression of 
natural behaviours due to a larger floor space and access to outdoor environments 
(Dikmen et al. 2016). It was determined that free-ranged housing produced an efficient 
production system which enabled the greatest expression of highly motivated behaviour 
and therefore should be utilised in Australia to maximise the welfare of layer hens 
(Hartcher & Jones 2017). 
 
Similarly, Investigation 2 determined that welfare in free-range is evidently better than 
caged housing, however, this system induces various implications, including higher rates 
of mortality and inappropriate behaviours which are detrimental towards productivity 
and commercial practicality (Golden, Arbona & Anderson 2012). Although data indicate 
potential profit from the increasing domestic free-range market (Australian Eggs 2018) 
and a consumer willing-to-pay which can sustain the growing industry (Coleman 2008), 
inconclusive results highlight the significant monetary risk of phasing out all caged eggs 
which has been deemed necessary by stakeholders as the next step in sustaining the egg 
industry.  
 
 

 
 
 

Results on layer welfare are similar to 
Investigation 1, however, conventional 
cages demonstrated greater productivity 
(P<0.05) resulting from a fortified diet. 
Consumer behaviour was identified as 
influenced by welfare determinants, 
rather than demographic variables 
(Coleman 2008) and 84.4% of 
stockpeople agreed that “layer hens don’t 
feel pain like humans” (Edwards 2007). 
Furthermore, results on market trends in 
Figure 2 revealed the profitability of the 
free-range sector which contributes 
54.36% of market value and increased 
13.80% in comparison to the preceding 
financial year (Australian Eggs 2018), with 
free-range eggs ~30% higher in price 
than caged. Results regarding costs of a 
nationwide phase-out were inconclusive. 
 

Figure 2. Market Share by Egg Segment 
(Source: Australian Eggs 2018)    

 

dozen eggs were produced 
by 21.8million layer birds 
in the 2018 financial year 

with the average person consuming   

 eggs in 
2017-2018 245 515.7M 

Research Questions 
 

Which chicken housing system (free-range or caged), should be used in Australia to 
maximise the level of animal welfare for laying hens?

Does free-ranged housing 
promote high consumer 

confidence?

Does improved welfare in 
free-range systems 

promote productivity?

Is the transition to cage-
free housing sustainable for 

caged egg producers?

Consumers 
Our action will be to develop and implement 

marketing strategies to further encourage 
consumers to choose free-range over caged 

eggs, by promoting the benefits of free-range 
systems. Thus increasing sales to provide 

incentives        for farmers

Producers, R&D and 
Government

Our goal is to phase out the use 
of battery cagd systems in 

Australia, and to switch to free-
range systems in response to 

changing expectations

School Children 
Government Funded Programs

Younger Generation                       
Social Media

General Public                        
Promotional Services

Actions 
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