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Trends in battery cage husbandry systems for laying hens. Enriched cages for housing laying
hens
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Abstract. During the second half of the 20th century, in response to the growing pressure from environmental movements and organisations, European
countries began to abandon rearing laying hens in battery cages, which were so far considered the most efficient husbandry system. Council Directive
1999/74/ЕC has banned housing laying hens in conventional cages effective from 1 January 2012, and only housing in enriched cages is allowed. Enriched
cages are often called furnished or modified. They combine the main advantages of battery cage systems as intensity, maintenance of better hygienic
parameters, restricted contact among birds and between birds and manure, better production indices, more efficient use of electrical energy, litter and
veterinary medications. On the other side, furnished cages provide a larger living area for the bird, as well as perches, nests and other "enrichments" for
satisfying the natural biological needs of poultry ensures the humane aspect of cage husbandry systems for laying hens. In some EC countries (Austria,
Belgium), a trend to complete ban on battery cage rearing during the next decade is observed. In Switzerland, cage systems for laying hens, both in
conventional and enriched cages, are completely prohibited.

Keywords: laying hens, battery cage system, egg production, welfare, enriched cages

Introduction
The production of eggs for human consumption is based on
several technologies, based on the knowledge and experience
gathered for more than a century. Until recently, the battery cage
production system was believed to be the most intensive, most
efficient and most appropriate for rearing laying hens (Kabakchiev,
2000). The development of this system has also gained many
opponents, who denied it from the point of view of animal welfare.
Numerous studies report the preferences and attitudes of EC
consumers with regard to animal welfare (Van Horne and Bondt,
2003; Lagerkvist et al., 2006; Maria, 2006; EC, 2007a; EC, 2007b;
Van Horne and Achterbosch, 2008). Welfare movements and
organisations have tried to force egg producers to abandon battery
cage systems, placing humane attitude to animals and their
wellbeing in the foreground. Domestic animal welfare in general and
poultry welfare in particular, encompasses several parameters of the
biological needs of the species and its adaptation to the
environment. Some researchers associate the general concept of
stress to animal welfare. Maintaining birds in good health is essential
for their welfare and compliance with good production practices
(Beloretchkov, 2010). Some countries as Switzerland, have
completely banned the practice of housing laying hens in battery
cages, while in most European countries it remained a main
production system until July 1999, when Council Directive
1999/74/EC laying down minimum standards for the protection of
laying hens was adopted. This Directive has prohibited rearing
laying hens in conventional battery cages effective from January 1,
2012, and the building or bringing into service of new cages of this
type in EC members effective from January 1, 2003. Some EC
countries have signed agreements for future complete ban on both

conventional and enriched cage rearing. Austria has prohibited
rearing laying hens in conventional cages after 2009, whereas the
enriched cages are still allowed for use until 2020 (CIWF, 2009). In
Belgium, the use of enriched cages was suggested up to 2024
(European Egg Packers and Traders Association, 2010). A trend for
growing pressure from animal protection organisations and
consumers' associations for ban on battery cage systems for laying
hens is reported (Pohle and Cheng, 2009).
The data of the European Union of Wholesale in Eggs, EggProducts, Poultry and Game (EUWEP, 2011) provide evidence that
during the last years in the EC, the share of commercially reared
laying hens in enriched cage, free-range and barn systems has
increased as compared to hens reared in conventional cages (Table
1). This change has resulted from emerging trends in European
poultry husbandry according to the requirements of Council
Directive 1999/74/EC.
Stoimenov (2006) reported that as a result of the increased
share of implemented alternative production systems, 30% of eggs
for consumption in 2006 were produced by birds reared in such
systems. Data of the Bulgarian Food Safety Agency (BFSA) show
that in April 2012, there were 28 Bulgarian poultry farms with
1,423,290 laying hens reared in enriched cages, whereas the other
1,195,500 were reared either in barn or free-range systems in 93
farms (Anonymous 2012a; 2012b).
While Europe pursuits a policy towards a decisive ban on
battery cage systems, the opposite trend is observed in China, India,
Mexico, Iran, Brazil and other leaders in egg production – battery
cages were rapidly implemented and the number of laying hens and
egg produce – increased. During the past century European
countries occupied were first-ranked in world egg production,
whereas the present century witnesses a leading role of Asian
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Table 1. Production systems for laying hens in the EC (EUWEP, 2011).

Production systems

2008

2009

2012 /forecast/

Conventional cages (%)
Enriched cages (%)
Barn systems (%)
Free range systems (%)
Organic rearing systems (%)

69
5.4
14.3
8.8
2.5

62.5
8.5
17.1
9.2
2.7

29.3
36.8
19.8
11.3
2.8

Eggs produced in 2009
23 633 659
5 349 100
3 324 000
2 508 000
2 360 300

Increase, %
0.813
1.168
2.708
0.279
0.893

Table 2. Top five of egg producing countries, m/t (FAOSTAT, 2011).

Eggs produced in 2010
23 827 390
5 411 600
3 414 000
2 515 000
2 381 380

Country
China
USA
India
Japan
Mexico

countries, in particular India, China and Japan. In 2006, about 60%
of the world eggs were produced in Asia (Windhorst, 2008). More
than 75% of the absolute growth rate of the global egg trade for the
period 1990–2007 is due to India and China (Windhorst, 2009). Data
of FAO for 2010 (FAOSTAT, 2011) outline China, the USA, India,
Japan and Mexico as top 5 egg producers, with the highest increase
of the share of India – 2.71% (Table 2).
According to the report of the International Egg Commission
(UEP, 2010) about 85% of the world produce of chicken eggs in 2010
is from birds reared in conventional cages. All eggs produced in
seven of the leaders in world egg production (Mexico, China, India,

Brazil, Turkey, OAE and Iran) are from hens housed in conventional
battery cages (IEC Report, 2010). In the USA, about 95% of eggs are
produced in conventional cages (United Egg Producers, 2009; IEC
Report, 2010).
The data presented in Table 3 show the changes in ranks order
of the 20 world leaders in egg production for the 20-year period from
1990 to 2010. The trend for movement of egg production from one
part of the world into another is very pronounced. The lost European
positions would probably necessitate import of eggs produced in
battery cages by countries, where their use is prohibited.

Table 3. World leaders in egg production, m/t* (FAOSTAT, 2011).

Rank
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

1990
Country

Eggs produced

China
USSR
USA
Japan
Brazil
India
Mexico
Germany
France
Spain
Italy
The Netherlands
UK
Thailand
Poland
The Republic of Korea
Romania
Turkey
Indonesia
Nigeria

*m/t - million tonnes
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2000
6 560 750
4 581 700
4 034 000
2 419 000
1 230 400
1 161 000
1 009 800
985 000
886 800
666 640
655 900
652 000
622 270
449 100
422 375
393 320
385 000
384 930
364 400
337 000

Country

2010
Eggs produced

18 911 888
China
4 998 300
USA
2 535 440
Japan
2 035 000
India
1 894 .600
Russia
1 787 940
Mexico
1 509 460
Brazil
1 038 000
France
901 000
Germany
810 000
Turkey
686 100
Italy
668 000
The Netherlands
657.552
Spain
642 000
Indonesia
579 000
Iran
568.600
UK
514 563
Thailand
496 567
Ukraine
478 800
The Republic of Korea
445 000
The Philippines

Country
China
USA
India
Japan
Mexico
Russia
Brazil
Indonesia
Ukraine
France
Spain
Iran
Turkey
Italy
Germany
The Netherlands
Nigeria
UK
Poland
Thailand

Eggs produced
23 827 390
5 411 600
3 414 000
2 515 000
2 381 380
2 260 600
1 948 000
1 117 800
973 900
946 600
840 000
741 000
740 024
736 800
664 268
631 000
623 400
619 000
618 496
585 500

Conventional cages
The first attempts for rearing laying hens in batteries were
performed in the Ohio State University Agricultural Technical
Institute – Wooster, Ohio, USA in 1924 (Arndt, 1931). The results
seemed promising for introduction of the technology in poultry
industry. Soon after that, the first poultry farm using the battery cage
production system for laying hens was created in 1931 in the former
USSR (Vanchev et al., 1968). The widest distribution of the
technology at that time was in the USA. After the USA and the former
USSR, it became popular in Japan, the UK, Canada, Germany,
France, etc. (Vanchev et al., 1968; Vanchev, 1973; Donchev et al.,
1997).
Investigations on the possibility for implementation of battery
cage systems in Bulgaria by the Department of Poultry Husbandry,
Small Animal section at the Faculty of Zootechnics at Sofia
University “St. Kl.Ohridski” date back to 1948. During the 1960s,
housing laying hens in conventional battery cages was the
predominant system for egg production (Figure 1). During the
1980s, about 75% of commercial layers in the world were reared in
conventional cages (North and Bell, 1990). In 2010, the International
Egg Commission (IEC Report, 2010) reported an increased world
share of hens reared in battery cages up to 85%.
In the mid-20th century, selection for specialised chicken strains
and hybrids, suited for battery cage rearing has begun. In this
respect, the highest contribution was that of the USA, the UK, Japan,
Germany. At a worldwide scale, the highly producing strains of two
main chicken breeds – White Leghorn and Rhode Island – were
established, due to their considerable superiority to concurrent
breeds and strains (Muir and Aggrey , 2003; Delany, 2006; Davita et
al., 2009; Lalev et al., 2011).
Battery cage production systems possess several advantages
compared to other technologies, as follows:
· intensity – a more efficient use of available area;
· location of birds along a vertical line, which is beneficial from
the points of view of gas concentrations in the air;
· limited contact among birds, more favourable from veterinary
medical point of view;
· possibility for full automation of production;
· lack of direct contact between birds and manure;
· lower feed consumption due to restricted locomotion;
· higher egg mass and higher growth rates compared to
rearing on a floor;

· no need for litter;
· rare episodes of cannibalism and broodiness;
· last but not least – saving energy (Donchev et al., 1997;
Kaytazov et al., 2000).
Parallel to pros, there are also a number of cons:
· expensive equipment;
· rearing not in agreement with biological needs of birds;
· difficulties to ensure optimal light and temperature regimes;
· higher percentage of cracked and broken eggs.
Despite the multiple advantages of battery cages vs non-cage
systems, a trend to decrease their share on the account of freerange and alternative systems in Europe is currently present.
Council Directive 1986/113/ЕЕC is the first document to set
forth the minimum requirements related to the comfort and welfare of
laying hens as well as some aspects of production systems. In 1996,
the Scientific Veterinary Committee published its report on the
welfare of laying hens that is the foundation of forthcoming
requirements to poultry premises and rearing technologies. In 1999,
The European Commission promulgated the second Council
Directive 1999/74/ЕС (Appleby, 2003). This Directive bans the
housing of laying hens in conventional cages effective from January
1, 2012 and the building or bringing into service of new cages of this
type in EC members effective from January 1, 2003 (Council
Directive 1998/58/EC; Council Directive 1999/74/EC). The
extensive implementation of the so-called enriched (furnished,
comfortable) cages has begun with emphasis on poultry welfare in
order to satisfy the natural needs of the birds – larger area, perches,
nests, dust bathing (Lindberg and Nicol, 1997; Appleby et al., 2002).

Design of enriched/furnished cages
The first enriched (furnished) cages: Get-Away-Cage,
presented by Bareham (1976) and Elson (1976) had perches at
different levels. In these cages, the percentage of broken and dirty
eggs was high, and the hygiene of feathers – low (Abrahamsson et
all, 1995), hence, they were assessed as inappropriate for
commercial use.
The possibility for reconstruction of cages with a single perch
(Tauson, 1984; Abrahamsson et Tauson, 1993) was investigated. In
the early 1990s, various designs of nest boxes and dust baths were
tested with regard to their industrial application (Appleby et al.,
1993). As a result, the Edinburgh Modified Cage type was created
(Appleby et Hugles, 1995). In this type, the perch is perpendicular to
the feed trough, the nest box is at one side of the cage and the dust
bath - above it. The cage is designed to house 4 laying hens. Then, a
modified variant for 8 birds was designed (Abrahamsson et Tauson,
1997) (Figure 2).
In the early variants of cage designs they were closed during the
dark hours of the day to reduce the percentage of dirty eggs
(Appleby et Hugles, 1995). Then, it was established that closing of
the nest box did not have any effect on the quality of eggs and was
not necessary (Appleby et all, 2002). In the modern variants, the nest
is accessible for birds at any time. Tauson and Holm (2003) have
created a small enriched cage – Aviplus, manufactured by Big
Dutchman GmbH for 10 birds/cage with automated collection of
eggs. Large comfort cages for 54 layers are also designed (Fiks-van

Figure 1. Conventional battery cage (original photo)
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Figure 2. Enriched cage from the Edinburgh Modified Cage
type (EMC, Bröderna Victorsson AB).

Figure 3. Enriched cage for 40 laying hens in a colony
(original photo).

Niekerk et al., 2001; Rauch et al., 2002). According to Elson and
Tauson (2012) the welfare of hens and their productivity are ensured
in groups of max. 60 birds with trimmed beaks. The authors have
also investigated the possibilities for reared higher number of birds in
a cage, experimenting with 120–150 birds/group.
Since the utilisation of conventional cages in the poultry
industry has completely stopped after January 1, 2012, only housing
in enriched cages and non-cage systems is allowed. Enriched cages
are small, medium and large:
· small – for 10–12 laying hens (Blokhuis et al., 2007) up to 15
hens/cage (Farm Animal Welfare Council, 2007) ;
· medium – for 15–30 birds/cage (Farm Animal Welfare
Council, 2007; Blokhuis et al., 2007);
·large – for 30 to 60 birds/cage ((Farm Animal Welfare Council,
2007, Blokhuis et al., 2007). Figure 3 shows a cage for 40 hens.
The enriched or furnished cages ensure a more humane
attitude to birds and reduce substantially the stress compared to
housing in conventional cages (Hughes et al., 1993; Nicol, 1995;
Vestergaard et al., 1997; Tauson, 1998; Blokhuis et al., 2007).
However, the housing costs per 1 bird are higher, and the
productivity is not always rewarding (Table 4). The costs per unit
production increase proportionally to the floor area per bird (Elson,
1985; Van Horne, 2003; Elson, 2004). Nevertheless, the rearing of
laying hens in enriched cages remains the most cost-efficient
production system in the European Union (Rodić et al., 2010).
Council Directive 1999/74/EC from 19 July 1999 laying down
minimum requirements for protection of laying hens requires from
egg producers to use only enriched cages complying with the
following requirements:
· at least 750 сm² cage area per bird, of which 600 сm² usable;
· minimum height of 20 cm at every point outside usable area;
· total area of at least 2000 сm²;

· nest box;
· litter allowing for pecking and scratching;
· appropriate perches ensuring at least 15 cm per bird;
· feed trough to be used without restrictions;
· drinking trough appropriate to the group size;
· when nipple drinkers are supplied, each hen should possess
at least 2 nipple drinkers or 2 cups within its reach;
· the cages should be furnished with devices for natural
shortening of the claws;
· to facilitate control, population and depopulation of premises,
an aisle with minimum width of 90 cm between tiers and a space of at
least 35 cm between the premise floor and the lowest tier should be
provided.

Egg production in enriched cage systems
Many research reports demonstrated high egg production in
hens housed in enriched/furnished cages compared to those reared
in conventional battery cages (Leyendecker et al., 2001; Zoons,
2004; Pohle and Cheng, 2009; Becker et al., 2011, Lukanov and
Aleksieva (2012). According to Abrahamsson et al., (1996) laying
hens reared in cages from the Get-away type exhibited a
significantly lower productivity as compared to Edinburgh modified
and conventional cages. STReP data (Lay Wel, 2004) for the
average hen-day and hen-housed egg production showed slightly
better results in enriched cages, particularly in small variants with
few birds/cage (Table 5). It is evident that the egg mass was the most
influenced parameter; it changed in an inverse proportional manner
to the number of birds in the group. The egg mass is highly
influenced by both production system and the level of stress, so it is

Тable 4. Costs per unit production in the different production systems for laying hens

Production system
Conventional cage*
Conventional cage with a nest
Conventional cage
Conventional cage
Enriched furnished cage
Deep litter floor system
Semi-intensive system
Free-range system

Area per bird
450 cm²
450 cm²
560 cm²
750 cm²
10–12 birds/m²
7–10 birds /m²
1000 birds /ha
400 birds /ha

Costs, % (Elson, 1985)
100
102
105
115
115
118
135
150

* Conventional cages are used as a basis for comparison (100%)
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Costs, % (Van Horne, 2003)
100
113
121
138

Costs, % (Elson, 2004)
100
108-112
112-118
140

Тable 5. Egg production in different laying hen husbandry systems (STReP, Lay Wel, 2004).

Production system
Conventional cage
Small furnished cages
Medium furnished cages
Large furnished cages
Single-tier alternative systems
Multi-tier alternative systems

Hen-day egg production, %

Hen-housed egg production, %

Egg mass, g

85.76
85.99
85.45
82.78
76.07
80.22

81.65
83.96
81.63
81.18
70.57
74.41

65.09
64.18
62.84
62.17
62.04
62.95

difficult to determine the effect of rearing technology alone on egg
size and quality (Holt et al., 2011).
In their studies, Abrahamsson and Tauson (1995) did not report
any change between egg masses produced by hens reared in cages
or aviaries. Eggs produced by hens in free-range systems weighed
more than those from battery cage systems (Hughes et al., 1985;
Hidalgo et al., 2008). Mohan et al. (1991), Moorthy et al. (2000),
Leyendecker et al. (2001), Jenderal et al. (2002) and Tůmová et al.
(2009) reported higher egg mass in battery cages compared to noncage rearing technologies. According to Basmacioglu and Ergul
(2005), Thomas and Ravindran (2005) and Zemková et al. (2007),
the production system did not have any effect on egg mass. Tůmová
and Ebeid (2005) and Pištěková et al. (2006) established higher
weight of eggs laid by hens reared on deep litter compared to hens in
battery cages. Guesdon and Faure (2004) did not detect differences
in the size of eggs produced by laying hens in conventional vs
enriched cages.
Croxall and Elson (2007) did not observe any statistically
significant difference in feed conversion and mortality rates in laying
hens between conventional and enriched cages. Data provided by
NFU (2003) showed a higher average daily feed consumption in
traditional cage systems – 114.97 g/day for conventional cages vs
113.82 g/day for enriched cages. Blokhuis et al. (2007) did not
establish any differences comparing various designs of enriched
and conventional cages. Tauson and Holm (2001), Leyendecker et
al. (2002), Michel and Huonnic (2003), NFU (2003) and Blokhuis et
al. (2007) demonstrated that birds reared in non-cage systems
consumed more feed compared to hens in both conventional and
enriched cage systems.
Jendral et al. (2002) reported higher feed consumption by hens
in medium- and large-size enriched cages vs those housed in
conventional cages. The authors also outlined the better status of
feathering in laying hens in the traditional cages compared to those
in medium and large enriched cage systems, as well as higher egg
production. Having tested three egg-laying hybrids, Lukanov and
Aleksieva (2012) also found out higher feed consumption in birds
reared in enriched vs conventional battery cage systems.

Egg quality and safety
Some egg quality traits, as yolk index, eggshell strength and
Haugh units are higher in battery cage systems than in birds reared
on litter (Roland et al., 1997; Moorthy et al., 2000; Tůmová and
Ebeid, 2005; Tůmová et al., 2011). Michael and Huonnic (2003)
report that in conventional cages, a higher percentage (93.29%) of
first-quality eggs was produced than in enriched cages (92.27 %).
Abrahamsson et al. (1995), Jendral et al. (2002) and Guesdon and
Faure (2004) demonstrated a higher proportion of broken and

cracked eggs in enriched cages vs traditional batteries. According to
Wall and Tauson (2002), the amount of cracked eggs in enriched
cages could be substantially reduced by using nest curtains and
protecting wires. Wall and Tauson (2002) and Guesdon and Faure
(2004) suggested that the number of broken eggs in enriched cages
could be reduced by improving nest design. In cage production
systems, the percentage of observed broken eggs was higher than
in free-range systems (Hughes et al., 1985). Mertens et al. (2006)
established a higher share of broken eggs in both conventional and
furnished cages than in free-range and aviary systems.
Abrahamsson and Tauson (1998) and Tauson (2002) are skeptic
about the reliability of results about the number of broken eggs in
aviaries and free-range systems because of the possibility for some
eggs being eaten by layers. Guesdon and Faure (2004) did not
observe any difference in shell strength of eggs produced in either
conventional or enriched cages. Hughes et al. (1985) reported
harder eggshells in free-range than in traditional battery cage
systems. In their research on the quality of eggs produced in
different rearing systems, Mertens et al. (2006) observed the
weakest eggshells in free-range reared hens, while the hardest was
in aviaries. Eggs produced by laying hens reared in conventional
battery cages and enriched cages were positioned in the middle.
Abrahamsson et al. (1995) and Jendral et al. (2002) established
a higher percentage of dirty eggs produced in conventional cages
than in furnished ones. On the contrary, the studies of Guesdon and
Faure (2004) showed the opposite – more dirty eggs in furnished
cages. The design of nests in enriched cages has a significant effect
on the number of dirty eggs (Abrahamsson and Tauson, 1998; Wall
and Tauson, 2002; Guesdon and Faure, 2004). Compared to aviary
production systems, the eggs of hens reared in cages showed lower
proportion of dirty eggs (Abrahamsson and Tauson, 1995;
Abrahamsson et al., 1996; Tauson et al., 1999). Tauson et al. (1999)
established less dirty eggs in traditional floor litter systems vs both
conventional and enriched cages.
The environmental characteristics – temperature, light regime
as well as nutrition, could influence the interior egg quality traits (Holt
et al., 2011). Abrahamsson and Tauson (1995) did not observe any
differences in interior egg quality characteristics in conventional
cage and aviary production systems. Unpublished data cited by
Long and Alterman (2007) from a survey on 14 farms in the USA, the
eggs of laying hens reared in free-range systems contained less
cholesterol (by one-third), less saturated fatty acids (by onequarter), more vitamin A (by two-thirds), twice more omega-3 fatty
acids, three times more vitamin E and 7 times more betacarotenoids compared to eggs produced in battery cages. Hidalgo et
al. (2008) did not report variations with regard to the fatty acid
content of eggs produced under different rearing systems. The
comparison of omega-3 and omega-6 fatty acid contents of eggs
produced in battery cage and organic systems (Cherian et al. 2002)
did not show any significant differences. Another study by Hidalgo et
147

al. (2008) has not demonstrated differences in fatty acid content
between the analysed production systems either.
Sauveur (1991), Premavalli et al. (2005) and Zemková et al.
(2007) reported lower yolk cholesterol concentrations in eggs
produced in battery cages compared to eggs originating from deep
litter farms. Zemková et al. (2007) provide data for lower yolk and
total egg cholesterol content (12.5 mg/g yolk and 211.2 mg/egg) in
battery cage systems vs litter and free-range systems (14.1 mg/g
yolk and 242.6 mg/egg). Contrary to these researchers, Cerolini et
al. (2005) and Tůmová and Ebeid (2005) did not find any changes in
egg cholesterol related to the rearing technology (in cages or on
floor). In general, the information about the influence of the different
production systems for laying hens on the nutritional properties of
eggs is scarce (Holt et al., 2011), so this is an interesting subject for
future studies.
The level of bacterial contamination of eggs produced in
conventional battery cages is lower than that of eggs from enriched
cages (Cepero et al., 2000; Cepero et al., 2001; Wall et al., 2008). De
Reu et al. (2005) did not however observe any differences in
bacterial loads of eggs related to conventional or furnished cages.
The contamination with aerobic microorganisms of eggs produced in
aviary systems was higher compared to those from conventional or
enriched cages. Despite the various reports for a higher level of
contamination of eggs from furnished cages compared to traditional
ones, Rodenburg et al., (2005) concluded that it was within
acceptable limits (<5 log CFU/eggshell). An important parameter of
microbiological contamination and safety of eggs is the presence of
Salmonella enterica serovar Enteritidis (Holt et al., 2011). Numerous
studies, mainly performed by European researchers (Methner et al.,
2006; Wales et al., 2007; Mahe et al., 2008; Namata et al., 2008;
Snow et al., 2010) reported higher contamination of eggs with
Salmonella spp. in cage than in non-cage husbandry systems. Kinde
et al. (1996), Schaar et al. (1997) and Mollenhorst et al. (2005)
established a lower extent of egg contamination with Salmonella
spp. in eggs produced in cage vs non-cage systems.

Mortality, aggression, self-pecking and
cannibalism
The problems with cannibalism, self-pecking (Abrahamsson
and Tauson, 1995; Tauson, 1998; Bilčík and Keeling, 2000; Fiks-van
Niekerk et al., 2001) and aggressive behaviour (Al-Rawi and Craig,
1975; Hughes and Wood-Gush, 1977) are associated with the large
group size. That is why, conventional battery cages are at lower risk
for behavioural problems due to the small number of birds in one
group (most commonly, 4-5 hens). In the belief of several authors,
furnished cages provide better conditions with regard to poultry
welfare, reducing the episodes of fear, aggression and feather selfpecking (Fleming et al., 1994; Gvaryahu et al., 1994; Newberry,
1995; Leyendecker et al., 2005; Vits et al., 2005a). The incidence of
deaths due to cannibalism and self-pecking is about one-third of the
total mortality rates and is directly dependent on the production
system type. It is an important parameter of poultry welfare at a farm
(Blokhuis et al., 2007). In laying hens reared in non-cage systems,
self-pecking of feathers is also a problem, which could affect 40 to
80% of the flock, whereas cannibalism is seen in 20% to 40% of birds
in the flock (Kjaer et al., 2005; Blokhuis et al., 2007). The utilisation of
small furnished cages reduces the risk of cannibalism and bad
plumage condition due to the small group size (Tauson, 1998), in a
manner similar to that in conventional cages (Appleby, 1998;
Rodenburg et al., 2005; Vits et al., 2005b). Blokhuis et al. (2007)
report higher levels of stress indices (plasma and faecal
corticosterone, heterophil/lymphocytes ratio) in hens reared in
conventional cages compared to those in enriched cages or
alternative production systems.
According to Blokhuis et al. (2007), the plumage quality of hens
reared in floor systems was better than that of birds reared in cages.
In non-cage systems, bone fractures and traumas are more frequent
than in cage systems (Wilkins et al., 2004).
Abrahamsson et al. (1996) reported the highest mortality rates

Тable 6. Degree of various risks associated to various laying hen husbandry systems (Blokhuis et al., 2007)

Type of battery cage
Parameter

Mortality (%)
Death due to cannibalism
Ectoparasites
Staphylococcal pododermatitis
Loss of feathering
Use of nests
Use of perches
Feeding behaviour
Dust bathing
Air quality
Drinking behaviour

Enriched (furnished)

Conventional
(traditional)

small

medium

large

++
+
++
+
++
+++
+
+

++
++
++
++
++
+++
++
++
++
++
+

+++
++
++
++
++
+++
++
++
++
++
+

+++
++
++
++
++
+++
++
++
++
++
+

Legend: + – low risk; ++ – medium risk; +++ – high risk.
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Non-cage systems
single-tier

multi-tier

Free-range
system

+++
++
++
+++
++
+++
++
+++
++
+++
+

+++
++
++
+++
++
+++
++
+++
++
+++
+

+++
++
++
+++
++
+++
++
+++
++
++
+++

in enriched cages from the Get-away type compared to Edinburgh
modified and conventional cages. Tauson et al. (1999) and Blokhuis
et al. (2007) observed lower death rates and better plumage
condition in brown egg-laying hybrids with trimmed beaks reared in
non-cage vs cage systems. Death rates were found to correlate
positively to the group size in enriched cages and non-cage systems
(Weitzenbürger et al., 2005). Elson and Croxall (2006) established
that large furnished cages for 40–60 birds with an appropriate design
could ensure low mortality rates and good plumage status of hens.
The incidence of deaths is significantly influenced by the cage
design (Tauson, 1985; Tauson, 1998), with lower number of
incidents being observed in cages of simpler design (Elson, 1992;
Tauson, 1998).
On the basis of necropsy data in laying hens reared under
different production systems in Sweden in the period 2001–2004,
Fossum et al. (2009) demonstrated lower incidence of viral,
bacterial, parasitic and traumatic diseases in birds reared in cage vs
non-cage systems.
The survey of the European organisation Lay Wel
(Workpackage 7.1, Lay Wel, 2006) performed under various
production systems established various levels of risk for poultry
welfare. It was evaluated on the basis of several parameters –
mortality, cannibalism, infection with ectoparasites, behavioural
changes, dust bathing, perches, nest boxes etc. The summarised
data of survey are shown in Table 6. On the basis of the large-scale
studies of Lay Wel in different EC countries, a number of conclusions
and recommendation for the welfare of birds under different
husbandry systems were made (Blokhuis et al., 2007).

Conclusion
There is a marked tendency towards giving up cage production
systems for laying hens throughout the member states of the
European Union. While the share of cage-housed laying hens was
89% in 2002 (Windhorst, 2002), in 2006 it decreased to 80% (Farm
Animal Welfare Council, 2007).
The prognoses of Farm Animal Welfare Council (2007) and
Appleby (2003) state that in 2012, the share of caged laying hens in
the EU will decrease, at the expense of the alternative systems,
which is confirmed by the statistical data (EUWEP, 2011). For Great
Britain, it is predicted that the share of hens in free-range farms
would reach 45-50 %, the share of cage systems would drop to 4045 %, and the remainder up to 100 % would include other methods
(organic and alternative systems).
Today in Europe, there are 354 million commercially bred laying
hens, 30% of which, according to the prognoses of EUWEP
(EUWEP, 2011) are still kept in conventional battery cages in 2012.
Due to the limitations imposed on the cage rearing systems for
layers in the EU, the value of an egg produced here is higher than the
price of an egg imported into the EU from Asia, North America or
South America (Horne and Bondt, 2003). This standoff situation for
the European poultry farmer considerably limits the options of egg
exporting, and influences the competitiveness of European eggs on
the local market, potentially leading to a collapse in the industry. The
future of European poultry production, which has stood as a paragon
of quality, today depends on the future decisions of the EU's ruling
bodies and the choice of the European customers.
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