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Abstract 

 

Farm animal welfare is becoming an important concern for governments, producers, and consumers 

worldwide. In particular, intensive confinement systems, such as battery cages and gestation crates, have 

been acknowledged as severely impairing to the physical comfort and expression of natural behaviors of 

animals. The European Union and select states in the United States have already passed bills eliminating 

these housing systems over the next several years. Numerous international retail and food production 

companies, including Burger King (North America), Smithfield Foods, and McDonald’s (Europe) are 

committed to gradually eliminating the use and sale of eggs and pork produced via intensive confinement 

systems. This trend has also influenced Brazil, where surveys already indicate that 88% of consumers believe 

that the treatment of farm animals needs to be improved. As a result, cage-free housing technology for 

commercial operations of egg-laying hens and breeding sows is proving to be a business opportunity of great 

potential in Brazil. Although producers may encounter obstacles when adopting the new system, most of the 

difficulties may be solved with certain adaptations to facilities, animal breeds, and management practices. In 

this article, we show that it is possible to neutralize these obstacles in a way that ensures low mortality rates, 

a commercial production scale, a high level of food safety, and affordable costs. Producers are thus able to 

adequately care for the animals, meeting consumers‘ expectations, remain competitive, and even conquer 

new markets. 

 

Introduction 

 

The breadth of scientific evidence demonstrating that intensively confined animals are frustrated, distressed, 

and suffering under modern production schemes is extensive,
1,2,3,4,5,6

 substantiating that battery cages for egg-

laying hens and crates for pregnant sows and calves are not appropriate environments. Some of the principal 

Brazilian associations representing livestock producers, such as Brazilian Poultry Union (UBA, in 

Portuguese), already acknowledge that animal welfare constitutes a very important concern in the 

agribusiness, in addition to environmental preservation, food safety, and salubrious working conditions.
7 
 

 

A widely accepted definition of farm animal welfare, proposed by the Farm Animal Welfare Council 

(FAWC), an advisory body of the British government, involves five essential freedoms, which must be met 

in order for an animal to ―be protected from unnecessary suffering‖. An animal must be (a) free from hunger 

and thirst, (b) free from discomfort, (c) free from pain, injury, or disease, (d) free to express normal behavior, 

and (e) free from fear and distress.
8
 

 

Industrial animal housing systems may have particularly severe implications on animal welfare.  The welfare 

of intensively confined hens, sows, and calves is significantly compromised, as the animals are denied the 

ability to exercise, fully extend their limbs or simply turn their bodies, or perform other integral, instinctual, 

and natural behaviors.
9
 The forced near-immobilization may take a serious physical and psychological toll, 

leading both to physiological problems and psychosis, resulting from extreme boredom and frustration.
10

 

 

World Trend 

 

We have seen a striking increase in the ethical demands of consumer markets of Europe and North America 

in recent years. Media and non-governmental organizations are increasingly providing citizens with 

information about the industrial methods of animal agriculture. This leads to consumers refusing to purchase 



foods produced inhumanely. The increase in the amount of information available to consumers has 

consequently put pressure on all supply chains and governments to adopt more animal friendly policies, 

namely those which seriously consider the importance of providing proper animal welfare. 

 

Legislation 
 

Due to the high standards of ethical demands from consumers in the 1990s, the European Union (UE) passed 

the Directive 1999/74/CE, which foresees the complete prohibition of barren battery cages beginning in 

2012.
11

 The routine use of gestation crates will also be banned in 2013.
12

 As for veal crates (form of intensive 

confinement of calves), the prohibition is already under law.
13

 These directives apply to all 27 EU member 

states; however, some European countries have preferred to adopt stricter legislations, taking animal welfare 

even more seriously. The United Kingdom has already banned gestation crates for sows,
14

 in addition to 

having rigorous codes of animal welfare for other farm animals.
15,16,17

 In Switzerland, battery cages and the 

continuous intensive confinement of pigs have been prohibited since 1992.
18

 Belgium, in turn, has already set 

terms for any kind of cage to be forbidden in egg production.
19

 

 

In the United States, seven states have already enacted similar laws. From 2015 onwards, California will no 

longer allow any manner of confinement that prevents animals from lying down, standing up, turning around 

freely, and fully extending their limbs.
20

 The parliamentarians of the state of Michigan passed a very similar 

law in October 2009, banning the intensive confinement of calves in October 2010 and of pigs and laying 

hens in 2019.
21

 

 

Companies 
 

In addition to legislators and the government, private companies have also been affected by public pressure 

to improve animal welfare. This can be illustrated by the increase in the sales of cage-free eggs in the United 

States by approximately 150% between 2000 and 2008.
22,23,24

 Public disapproval of intensive confinement 

raising systems has thus reached a level which is forcing large producers and food retail chains to adopt 

significant animal welfare policies, in order not to lose customers.  

 

To meet this demand, an increasing number of retail food companies in Europe are already offering meat and 

eggs produced in cage-free systems. A similar trend is taking place in the United States, where major 

restaurant and supermarket chains are adopting purchasing policies favoring producers who do not use cages 

or crates. 

 

In March 2007, Burger King, the second largest fast-food restaurant chain in the United States, announced a 

policy to gradually reduce products originating from caged animals, for all of its franchise locations in North 

America. It also implemented a purchase preference for swine producers who do not confine breeding sows 

in gestation crates. The company announced that this decision was made not only to keep Burger King ahead 

of the industry trends, but also to encourage producers to adopt more humane production systems.
25

 Other 

large restaurant chains in the United States, such as Wendy’s, Red Robin, Hardee's, and Carl's Jr.,
26

 have 

moved in the same direction. 

 

In the United States, Walmart and McDonald’s began to put the pressure on their supplier, Smithfield 

Foods—the largest swine producer in the world—to adopt a program for the elimination of gestation crates.
27

 

Maple Leaf Foods, the largest swine producer in Canada, also committed to gradually ending its use of 

intensive confinement systems.
28

 Similarly, the American Veal Association voted to end the use of veal 

crates in 2017 to stimulate the American veal industry.
29

  

 

On the supermarket shelves, the trend is clear. Safeway, a giant in the industry with 1,743 units in the United 

States and Canada, alleged in 2008 the plan of achieving a 6% cage-free share of its overall egg volume by 

2010, in addition to giving preference to pork suppliers who do not intensively confine their breeding 

sows.
30,31

 Whole Foods Market, world leader in natural and organic retail, currently buys 100% of its eggs 

from producers who do not use cages, in addition to implementing other animal welfare standards.
32

 

Similarly, other North American supermarket chains, such as Wild Oats, Andronico’s, Jimbo’s, and 

Mother’s, no longer purchase animal products originating from intensive confinement systems.
33

 

 



In the United Kingdom, animal welfare policies are present in many food chains. Examples of this include 

Marks and Spencer, Sainsbury’s, and Waitrose, which no longer sell cage eggs or crate pork.
34,35,36,37,38

 

McDonald’s in the EU ordered over 95% of its eggs from cage-free systems in 2008 and committed to 

increasing that number to 100% by 2010.
39

 Other retail food companies in Germany, Italy, and the 

Netherlands have also been gradually eliminating cage eggs from their shelves.
40

 

 

In addition to producers, supermarkets, and restaurants, offices of companies with high numbers of 

employees have begun to supply their cafeterias exclusively with cage-free products, generating a significant 

financial and educational impact. This is the case for America Online, Google, and Yahoo!, among others. 

Moreover, hundreds of university cafeterias in the United States are following suit, significantly raising the 

demand for cage-free eggs and encouraging many students to adhere to this trend.
41

 

 

In Brazil, some commercial-scale producers have already reacted to the market trend and are expanding their 

cage-free facilities. There is now a national certificate called Certified Humane Brasil, available to those 

farms that do not practice intensive confinement and that adhere to other basic animal welfare standards.
42

 

 

Opportunity for Cage-free Systems in Brazil 

 

The ethical demands from consumers have been continuously increasing worldwide, accompanied by a 

growing activity of animal advocacy and environmentalist NGOs. Such mobilization in the direction of more 

humane animal agriculture presents a business opportunity of great potential for farmers, wholesalers, and 

retailers alike. 

 

In Brazil, there are already several commercial-scale producers transitioning to more humane systems. Some 

of these producers have also been requesting welfare certifications (such as Certified Humane Brasil). 

Moreover, the government has already been adopting policies on certain animal welfare concerns, such as 

humane slaughter.
43

 Intensive confinement systems, however, which constitute some of the worst practices in 

terms of animal welfare, remain untouched, raising concerns for many consumers. A 2007 survey by the 

World Society of the Protection of Animals (WSPA) indicates that 74% of Brazilian consumers believe that 

the treatment of farm animals in Brazil needs to improve.
44

 A 2008 study carried out by the Brazilian 

Institute of Public Opinion and Statistics (IBOPE, in Portuguese) indicates that 85% of Brazilian consumers 

are willing to pay more for environmentally friendly products.
45

 

 

Arguably, those who invest in products that are serious about animal welfare (especially with respect to 

reducing the chronic stress inherent to intensive confinement) will certainly find a market. Unfortunately, 

many Brazilian producers still believe that cage-free housing is not feasible. However, we can already 

predict that, in the foreseeable future, cage-free production will no longer be only feasible, but also necessary 

for the long-term success of the producer. 

 

Cage-free Egg Production 

 
There are numerous alternatives to battery cages. Thus, producers have a variety of options available to them 

that may work best for both themselves and the birds. The various systems can be grouped into three basic 

categories: single-level barns, aviary systems, and free-range systems.
46

 

 

Single-level Barns 
 

Single-level barns may be ―deep-litter‖ systems (see below), similar to those in which broiler chickens are 

raised, or designed with perforated flooring. In either case, these systems provide nest boxes and, in contrast 

to battery cages, allow birds to move about freely. In the case of deep-litter, the floor area is solid with a 

litter of straw, wood shavings, sand, or turf. Manure and litter should preferably be removed as often as 

possible. In the case of perforated flooring, there is no bedding and the mesh floor allows manure to drop 

onto a pit below, similarly to what happens in cage systems. 

 

 

 

 



Aviary Systems 
 

Aviaries, or multi-tiered barn systems, have litter floors for exercise and dustbathing, raised nest boxes for 

laying eggs, and perches at higher tiers for roosting. Placing drinking and feeding stations at every tier 

encourages the birds to use the entire system. This also ensures that the majority of the manure falls into 

manure pits or manure collection belts below higher tiers, and not into the litter or in nesting areas. Stocking 

density is usually higher than in single-level barns.  In the United States, the majority of commercial cage-

free egg production employs this type of aviary system.   

 

Free-Range Systems 
 

These systems combine a barn system (deep-litter or aviary) with continuous daytime access to the outdoors. 

The outdoor areas should contain a large amount of vegetation and areas with overhead cover to protect birds 

from predators. Though resting, nesting, and feeding may still typically take place indoors, free-range 

systems give birds the opportunity to exercise in fresh air and enjoy a higher level of environmental 

stimulation. 

 

General Features of Cage-Free Egg Production 
 

Cage-free systems should minimally contain separate areas for perching, nesting, and dustbathing. Stocking 

density should be low enough to avoid overcrowding and to ensure that all birds have access to the different 

sections of the housing system. 

  

The availability of a separate area for laying eggs, preferably covered nesting boxes, is critical to hen 

welfare. Several leading animal scientists and veterinarians have concluded that a significant source of 

frustration for battery-caged hens is the lack of nesting opportunity. Hens crave seclusion during 

oviposition.
47

 Indeed, birds in battery cages are often seen trying to hide beneath their cage-mates at this 

time.  

 

The hens will almost exclusively lay in nesting boxes, which makes both automated and manual egg 

collection easier. Cage-free hens may lay 5% of their eggs on the litter (―floor eggs‖) instead of in nesting 

boxes,
48

 although our research shows that there are Brazilian producers who adopt good management 

practices and are able to achieve rates below 1%.
49,50

  Measures which discourage such behavior include: 

collecting previously laid floor eggs and immediately placing them into nesting boxes, eliminating dark, 

shadowed areas that may attract the hens, providing hens with early access to perches, and placing water and 

feed systems near the nesting sites so that the birds are not drawn away from the nest boxes when they are 

ready to lay their eggs.
51,52,53 

 

Providing increased ground scratching and foraging opportunity for the birds can mitigate abnormal 

behaviors. If chickens do not have the opportunity to peck and scratch the ground, a natural foraging 

tendency, they may be more likely to exhibit feather-pecking behaviors. By providing diverse substrate to 

keep the birds engaged and fulfilled, a producer can minimize negative interactions. For example, grains can 

be mixed into the litter to promote scratching and pecking at the ground. Limestone blocks and straw also 

make the litter more interesting to birds, thereby diverting them from destructive behaviors.
54,55 

Injurious 

pecking behavior and mortality rate are extremely variable among existing cage-free commercial producers. 

Low mortality rates can be achieved through proper management
56,57,58,59

 and breed choice.
60,61,62,63,64

 

Furthermore, since cage-free egg production is becoming an international trend, breeding companies are 

beginning to select hens on the basis of their performance and survival in cage-free environments,
65

 which 

will likely improve the adaptability of industrial strains to these environments even more. 

 

The housing structure for brooders should mirror those in which they will live as layers, as this provides an 

opportunity for them to learn to use the different sections of the housing system.
66

 

 
Economics of Cage-Free Egg Production 
 

Comparisons between cage-free and battery-cage operations in Europe and the United States suggest that 

cage-free systems have higher feed and labor costs.
67,68 

A study found that aviaries have production costs of 



about 21% above conventional cages.
69

 However, producers may receive a premium for cage-free eggs. A 

survey of retail prices from a major retail chain across 15 U.S. cities in April 2008 indicates an average retail 

price of about $3.07 per dozen large grade A brown eggs versus $3.59 for non-organic, non-cage brown 

eggs—an average premium of about 17%.
70 

 

Although furnished cages have some welfare advantages over non-cage systems, U.S. consumers do not 

recognize a larger, modified cage as a significant improvement over conventional battery cages.
71,72

 Eggs 

from hens confined in furnished cages thus do not enjoy the market premium of cage-free eggs.
73

 

 

Brazilian cage-free producers interviewed by Humane Society International (HSI) stated that the eggs 

produced at their farms enjoy such a premium.
74,75

 A commercial scale free-range producer claimed that the 

retail value of his product is twice that of conventional eggs and stressed that he has never been short on 

demand.
76

  Other data from the interviews provide evidence of similar building costs per square meter for 

cage-free aviaries and battery cage buildings. The total area required for a commercial scale cage-free aviary 

may be greater, but the basic building and cage-free furnishing costs are similar to the costs associated with a 

conventional shed with battery cages. Yet, it is worth noting that the cost of converting a conventional 

building for egg-laying hens to a cage-free aviary may be significant, due to their very different physical 

structures. However, better options are available, including building completely new cage-free aviaries or 

converting broiler facilities into cage-free egg aviaries.
77

 As for acquiring cage-free furnishings, producers 

say that they have not encountered any difficulties, as the materials are identical to those commonly used for 

breeder flocks.
78

 

 

Concerning other economical aspects, such as the laying rate and the age of replacement, Brazilian cage-free 

producers have no evidence of significant variation between caged and non-caged hens. The peak laying rate 

for cage-free hens can be as high as 95%, although this rate may sometimes be slightly lower than the rate 

for caged hens.
79

 Floor eggs constitute only a small proportion of the eggs laid: from less than 1% to 5%, 

depending on the management of the birds and their environment.
80,81,82

 Moreover, the age of replacing the 

flock in cage-free systems is not necessarily younger, varying from 16-24 months, and the stocking density 

may vary between 5-8.5 hens per square meter.
83,84

 

 

Although the choice of animal strain may have an influence on mortality rates and resistance to diseases, the 

interviewed cage-free producers in Brazil have successfully used a number of different strains, including 

Label Rouge, ISA Brown, and Hisex Brown, and others.  This shows that highly productive strains can be 

used in cage-free systems without any difficulty.
85,86,87

 

 

The labor force currently seems to be a key concern in cage-free farms in Brazil. Although the automated 

collection of eggs is already a reality among commercial cage-free egg producers in the United States, 

interviewed Brazilian producers currently use no such mechanism, relying on manual collection of their 

eggs, a much slower process. This is a main reason for their need for at least twice the number of employees 

for each flock of a given size.
88,89,90

 

 
Hen Mortality 
 

Scientists have shown that mortality in the laying period is generally low and similar in all kinds of 

housing.
91

 Studies are beginning to reveal that the differences in mortality between systems are not due to the 

housing system per se, but to management decisions, such as choice of hen strain. Indeed, husbandry 

practices and production methods are critical to hen welfare. A 2005 systematic review of 14 different 

studies showed that mortality rate does not necessarily differ between cages and aviaries. Mortality can be 

reduced in cage-free systems by choosing a suitable hen strain,
92

 taking necessary steps to prevent feather-

pecking and cannibalism, and by protecting free-range flocks from predators.
93

 

 

Management seems to be an important factor in determining mortality rate. In a 2007 study of free-range 

farms, the estimated losses from culling and death ranged from 1.8% to 21.4% at the end of the laying cycle 

(70 weeks).
94

 This result shows that mortality may vary widely between farms using the same type of 

facilities, thus suggesting that mortality rate differences are generated by other characteristics such as 

management. Given that at least one farm had a mortality rate of only 1.8%, it is suggested that producers 



may have a very acceptable mortality rate in a cage-free operation, as long as they use good management 

practices. On the other hand, poor management may lead to mortality rates as high as 20% or more. 

 

The Brazilian cage-free producers we interviewed claimed that the mortality of hens was not a significant 

problem, that is, at least not any more so than for caged hens.
95,96

 In fact, one producer stated that mortality 

rate was very similar to the expected mortality curve for the strain used.
97

 

 
Hen Health and Food Safety 
 

Egg-laying hens may suffer from parasitic and reproductive, as well as metabolic and anatomic diseases, 

both within or without cages. However, the kind of housing may have an effect on the types and likelihood 

of these diseases. 

 

When one compares free-range and more intensive systems, advantages and disadvantages are found 

between them. Whereas free-range flocks that have access to external areas have more contact with wild 

animals, insects, and other potential infectious agents, these systems provide fresh air, which can lower 

frequency of airborne disease.
98

 Additionally, a number of diseases show similar prevalence between 

different housing systems, such as Campylobacter jejuni, which has been recently shown not to occur more 

often in outdoor flocks, as it was once thought.
99

 

 

Stocking density represents an important factor in determining the risk of occurrence of certain diseases. 

High densities increase the frequency of protozoal infections with short, direct life cycles, such as coccidiosis 

and cryptosporidiosis.
100

 Moreover, overcrowding has been identified as a relevant factor in the emergence 

of highly pathogenic strains of avian influenza.
101

 

 

The risk of enteric disease is heightened by contact with droppings, which can occur in deep-litter and free 

range systems, not only for laying hens, but for all birds reared on litter, including broilers and breeding birds 

used to produce hatching eggs. However, disease risk in a barn system can be reduced by preventing the 

environment from being too moist, stopping leaks in drinkers, and removing water vapor from the barn.
102,103

 

Additional measures which further reduce the occurrence of enteric diseases in aviaries include: removing 

some of the droppings (e.g., via a belt in aviary and perchery systems); placing drinkers on a slatted platform 

above a manure pit; using dewormers;
104

 stocking hardy laying hen strains resistant to intestinal parasites;
105

 

introducing only parasite-free, healthy pullets;
106

 and feeding diets that improve resistance.
107

 In order to 

prevent ammonia build-up, litter depth should be kept at a minimum so that it remains dry and friable. 

Encouraging scratching and foraging behaviors also helps dry the litter. For free-range systems, disease risk 

can also be reduced by utilizing pasture rotation to regenerate soil, regularly mowing or grazing to keep short 

vegetation on pasture, using only land with good drainage, removing heavily contaminated soil around the 

barn before introducing a new flock, and installing fencing and bird mesh to exclude wild birds and other 

animals.
108,109,110

 

 

Interviews with Brazilian cage-free producers show that they have no difficulty in keeping the litter dry and 

hygienic throughout the life of a flock of laying hens. In fact, based on their experiences with cage-free egg 

farms, they state that, as long as hens are provided a common, high-quality feed, their droppings are not 

sufficiently moist to compromise the quality of the deep-bed during that period.
111,112  

Furthermore, simple 

management practices, such as mixing the substrate
113,114

 and adding small quantities of fresh litter,
115

 help 

maintain bedding quality.  

 

Most of the parasitic diseases of the intestinal tract, such as coccidiosis, are not normally problematic in 

cage-free systems with adequate management. Measures such as the health control of pullets entering the 

aviary, anticoccidial medication, and biosecurity precautions prevent coccidiosis outbreaks,
116,117

 allowing 

for good sanitary conditions in these systems. 

 

Concerning non-parasitic diseases, however, cage systems may have a more frequent occurrence than in 

other systems. Some of these diseases severely impair the hens‘ welfare and may generate considerable 

financial losses to the farmer. Examples include: Fatty Liver Hemorrhagic Syndrome (FLHS), common in 

caged laying hens on high energy diets;
118,119

 toe pad hyperkeratosis;
120,121

 osteoporosis, often related to the 



lack of movement in battery cages;
122,123,124,125,126,127

 and cage layer fatigue, which also causes bone weakness 

and consequent fractures.
128

 

 

In Brazil, interviews with alternative producers indicate that health problems are no more frequent in cage-

free operations. With proper vaccinations and routine sanitary control to prevent contamination of flocks, the 

occurrence of most diseases is low and similar to that of cage systems. Cannibalism and feather pecking also 

occur at a low frequency in cage-free production and debeaking is still practiced on birds once at an early 

age.
129,130,131

  

 

Alternatives to Gestation Crates 

 

Alternatives to gestation crate production methods include free-range, pasture-based systems, and most 

commonly, indoor group housing.  

 

In free-range systems, sows are afforded access to the outdoors and, optimally, given the freedom and 

materials to express natural behaviors like nest-building and rooting. Sows are raised outdoors in pasture-

based production and are typically provided with portable housing or shelters to allow for sustainable 

rotational practice. This is the case for the Free-Range Pig Production Intensive System (Sistema intensivo de 

produção de suínos criados ao ar livre, or SISCAL in Portuguese), which is already practiced among several 

producers in Brazil and has proven to be an excellent alternative. 

 

As the main alternative to gestation-crate systems, groups of up to several dozen sows are housed together in 

indoor pens, sometimes with deep litter allowing for access to bedding materials, and given the freedom to 

move and the opportunity to socialize.  

 

Feeding practices in group-housing systems vary. The most effective alternative to date is likely the 

electronic sow feeder (ESF) system, which allows entry of one sow at a time, identifies her through an 

electronic tag or collar, and distributes the appropriate ration. When the sow finishes eating, she leaves 

through a separate exit. In the ESF system, feeding aggression is eliminated because sows do not have to 

compete for food. In several countries, ESF systems are being widely adopted and their welfare advantages 

are well documented in scientific reviews.
132,133

 

 

Higher sow productivity is possible in group housing compared with individual crate housing, resulting from 

reduced rates of confinement injuries and urinary tract infections (UTIs),
134

 earlier first estrus,
135,136

 larger 

litter size, and lower stillbirth incidence.
137

 Commenting on the increased litter size in group versus crated 

housing systems, Iowa State University animal science Professor Mark Honeyman was quoted as saying it is 

―a large difference….It‘s significant from an economic value and productivity value viewpoint.‖
138

  

 

In its review, the Scientific Veterinary Committee (SVC) in the European Commission reported that sows in 

groups ―have more exercise, more control over their environment, more opportunity for normal social 

interactions and better potential for the provision of opportunities to root or manipulate materials… Group-

housed sows show less abnormality of bone and muscle development, much less abnormal behaviour, less 

likelihood of extreme physiological responses, less incidence of urinary tract infections associated with 

inactivity, and better cardiovascular fitness.‖
139

 In 2000, more than 4 million sows in Europe were raised in 

either group or outdoor housing.
140

 

 
Animal Health and Well-Being 
 

Virtually immobilized in barren, restrictive gestation crates, the welfare of breeding sows is severely 

compromised. Jeremy Marchant-Forde, now a research animal scientist with the U.S. Department of 

Agriculture (USDA), and Donald Broom, professor of Animal Welfare at the University of Cambridge, have 

posited that difficulty performing the simple movements of standing and lying is indicative of poor sow 

welfare. They describe that commercial stalls were not designed with the understanding of these movements 

and note: ―With these dynamic space requirements taken into account, the vast majority of gestation stalls 

and farrowing crates are too small in width and length, to allow standing and lying to be carried out without 

spatial restriction.‖
141

  

 



Other animal scientists have made similar claims and also have suggested that crated sows experience 

increasingly severe discomfort as pregnancy advances.
142

 Indeed, welfare concerns were not the ―primary 

consideration in the design of many current housing systems‖.
143

 A survey of manufacturers revealed that 

engineers did not use sow measurements during the design of the first gestation crates.
144

 

 

Discomfort can be compounded by problems associated with barren crates. Without any bedding materials, 

sows have no thermal protection, which can cause systemic and local cold stress and may contribute to or 

exacerbate injuries to skin and limbs.
145

 Because gestation crates are barely larger than a sow‘s body, the 

animals must urinate and defecate where they stand. As such, the concrete floors of the crates are often 

partially or fully slatted to allow waste to fall into a pit below. Housing the sows directly above their own 

excrement has been shown to expose the animals to adversely high levels of ammonia,
146

 and respiratory 

disease has been found to be a significant health issue for pigs kept in confinement.
147

  

 

Foot and leg disorders, urinary tract infections, and cardiovascular problems are also of concern for crated 

sows, who additionally suffer traumatic injuries and body sores often caused by being forced to stand and lie 

on unnatural flooring or in residual feces and urine. A 1995 study by Broom, Mendel, and Zanella found that 

33% of crated sows required removal from production as a result of health problems, compared with less 

than 4% of group-housed sows.
148

 

   

Space restriction in gestation crates is a significant cause of injury to pregnant sows. Intensively confined, 

crated sows experience soreness and injuries from rubbing against the bars of their enclosures and from 

standing or lying on barren flooring. As gestation crates are narrow and typically placed side by side within 

pig production facilities, when lying down, sows must extend their limbs into adjacent stalls where they may 

be stepped on. The slatted floors often have sharp corners that can injure exposed limbs and sows who slip in 

the crates.
149

 

 

Food-deprived sows can also suffer head and snout injuries from attempting to access a feeder in an adjacent 

stall.
150

 Research has shown that rates of injury increase with time spent in the gestation stall.
151

  

 

In their natural habitat, pigs evolved to walk in woodlands and scrub. Putting sows in gestation crates with 

unnatural flooring changes the stresses on their feet
152

 and is considered to significantly contribute to toe 

lesions.
153

 Some reports find up to 80% of stall-housed sows suffer from this condition.
154

  

 

Gestation crate confinement has also been found to excessively
155

 cause damage to joints
156

 and 

lameness.
157,158

 Erosion of the cement floor from water and feed may leave rocks and sharp edges that can 

contribute to foot and leg problems and shoulder sores.
159

 Furthermore, bolts which fix the crates in place can 

contribute to similar injuries.
160

 

 
Reduced Muscle Mass and Bone Strength 
 

The health and welfare of breeding sows housed in gestation crates has been determined to be negatively 

affected by their inability to turn around or exercise. The restriction of movement can lead to a ―reduction of 

muscle weight and considerable reduction of bone strength,‖ making the most basic movements difficult and 

leading to a ―greater chance of the sow slipping during lying and standing and incurring physical damage.‖ 

Successive pregnancies exacerbate the problems of diminished muscle mass and bone strength.
161

 

 
Urinary Tract Infections 
 

Gestation-crated sows suffer from a higher rate of UTIs than do uncrated sows,
162

 apparently due to their 

inactivity, decreased water consumption, infrequency of urination,
163

 and possible contact with their own 

waste.
164

 These infections can result in a high mortality rate, with one study estimating that half of breeding 

sow mortalities was caused by UTIs.
165

 In comparison, group-housed sows suffer a lower incidence of UTIs 

associated with inactivity.
166

 Increasing water intake at one commercial operation using group pens rather 

than gestation crates nearly eliminated UTIs.
167

 

 
Mortality in Group Housing Systems 
 



Sows confined in gestation crates have been found to suffer from dramatic weight loss after successive 

pregnancies and a high incidence of health problems requiring the animals to be ―removed from the 

[production] system.‖
168

 Research on crate-free production has found that both outdoor,
169

 and loose-

housing
170

 systems offer benefits to sow health and longevity. Compared with typical U.S. crate production 

methods, deep-bedded, loose-housing systems in Sweden result in lower cull rates and greater sow 

longevity.
171

 Commercial operations have also recorded better reproductive performance and lower mortality 

rates for sows housed in pens rather than confined in crates.
172

 

 

Compared to group-housed sows, gestation-crated sows show increased resting heart rates, likely due to 

decreased muscle fitness from chronic lack of exercise,
173

 and are more likely to suffer decreased 

cardiovascular fitness.
174

 The deaths of many pigs during transport can be traced to cardiovascular 

problems.
175

 

 
Economics of Group Housing Systems 
 

Although there is no comprehensive study that fully details the economic effects of sow housing alternatives, 

various studies suggest that they are at least competitive with, if not economically preferable to, the gestation 

crate systems.
176,177

 

 

Most studies focus on sow performance under the different systems. One study reviewed various others and 

―found that in 15 studies reviewed, 8 showed better reproduction in group-housed pigs, whereas only 4 

showed better reproduction with individual housing.‖
178

 Another recent study indicates that ―gestating sows 

can be housed in deep-bedded hoop barns equipped with individual feeding stalls and achieve results 

comparable or superior to gestating sows housed in individual crated gestation systems.‖
179

 Furthermore, 

research shows that the overall farrowing rate was not different between systems.
180

  

 

The financial expense may be less in the group housing system: ―The versatility, production flexibility, and 

low capital costs may result in reduced financial risk.‖
181

 Even if the production performance in alternatives 

is not at or above that of gestation crates, low initial costs for the farmer may make the alternatives 

economically viable. Therefore, one may conclude that alternatives to gestation crates are economically 

competitive. 

 
Economics of Free-range Systems 
 

SISCAL is the principal free-range commercial housing system used in Brazil, and receives technical support 

from the Brazilian Agency of Agricultural Research (Empresa Brasileira de Pesquisa Agropecuária, or 

EMPRAPA in Portuguese). SISCAL has high technical performance, low implantation and upkeep costs, 

and ease in expanding facilities, as compared to confinement systems. According to EMBRAPA researcher 

Osmar Dalla Costa, although implantation costs are 30% higher than that of the conventional system, 

production costs are nearly the same.
 182 

 

In Brazil, other studies indicate that total costs are between $156 and $312 per housed sow when using 

SISCAL,
183

 whereas the costs at confinement operations are as high as $700 per sow.
184

 
 

 

In a 2001 study, the total SISCAL implantation costs for fourteen sows and one boar, during reproduction, 

lactation, and nursery, was $490.20 for each sow. This cost includes all materials, equipment, and labor 

required for the implantation. The greatest expenses were due to equipment acquisition and construction of 

the feed plant and storage barn, adding up to 49.03% of the total expenditure. Thus, if a farmer already 

possesses these items, the cost per sow falls to $240.35. In the same study, the production costs equaled  

$0.617 for each kilogram of piglet produced, resulting in a profit of 18.81% per kilogram.
 185 

 

Conclusion 

 

Brazilian agriculture is beginning to transform,
186

 gradually eliminating those practices which are most 

harmful to animal welfare.
 
Due to consistent efforts from the media and from non-governmental 

organizations, consumer awareness continues to grow with respect to the welfare implications concerning the 

industrial farming of animals, especially those raised in intensive confinement systems. Combined with the 



modern concept of ―consumption awareness‖ and co-responsibility, consumers have been motivated to 

refuse to support certain animal production practices, generating an increased pressure upon the government 

and the industry.  This is evidenced by the recent constitution of a technical commission within the Brazilian 

Department of Agriculture, dedicated to animal welfare. Such pressure is also made visible in the recent 

introduction of the before-mentioned animal welfare certificate, Certified Humane Brasil. 

 

The difficulties usually encountered in the implementation of cage-free housing systems for hens and crate-

free housing systems for sows are expected, given that the facilities, animal strains, and management 

practices are adapted to the outdated intensive confinement systems. However, difficulties may be overcome 

through improvements and adjustments to those elements. One cannot expect that by simply eliminating the 

cages and leaving the rest of the system unchanged, one can overcome all of the obstacles. It is necessary to 

consider other factors and to make some adaptations—often at a low cost—in order for the new system to 

succeed. One thing however, is certain: from now on, producers who wish to conquer new markets, and not 

lose the old ones, must take animal welfare more seriously into account and work to eliminate those housing 

systems that prevent animals from performing their most basic natural behaviors. 
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