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THE CASE AGAINST INTENSIVE FARMING 
OF FOOD ANIMALS1 

Linda D. Mickley2 and Michael W. Fox3 

Overview 
Intensive poultry and livestock husbandry practices, which developed in 

the United States shortly after World War II, are part of the "revolution" in 
American agriculture. This revolution, however, is not leading to the flourish
ing of American farming, but to its demise. Our once labor-intensive food-pro
duction system has become increasingly capital intensive, and dependent 
upon machinery, automation, and petrochemical-based fertilizers and pes
ticides. This now over-capitalized industrialization of agriculture has reaped 
enormous profits (for a few), and agricultural economists are quick to point 
out that not only do Americans pay proportionally less for their food than 
any other country, our farms also help feed a hungry world. Yet, there are 
many hidden costs, costs not directly reflected by or computed into the price 
of our food. 

The sociological and economic costs of the U.S. agricultural system are 
evident in such problems as rural unemployment, bankruptcy of family farms, 
and chronic overproduction of commodities such as milk, that are buoyed 
up by price support programs. The large-scale operations or "super" farms 
are benefitted by capital-intensive buildings, automation, and drugs and feed 
additives, as well as the economies of scale, while small- to medium-sized 
farmers must borrow against their land, crops, or animal products. Such 
inequities are further compounded by tax structures that favor large farms. 

The ecological cost is measured in terms of irreparable damage to our 
farmlands due to soil erosion, depletion of trace minerals, soil humus, and 
deep water aquifer reserves, along with pesticide and chemical fertilizer 
pollution of ground waters. Such are the consequences of imposing an 
inappropriate technology and industrial paradigm upon the delicate biolog
ical balance of agriculture. 

This same paradigm has been applied to farm animals in the industrial-scale 
production of meat, eggs, and dairy products. Such application is changing 
animal husbandry into animal technology wherein the health and well-being 
of the animals, like the health and well-being of the land, are sacrificed in 
the name of efficiency and productivity. The enhancement of efficiency and 
productivity of farm animals is achieved through the feeding of high-energy, 
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low-fiber feedstuffs (such as corn, soy, and food industry by-products), selec
tive breeding for rapid growth and weight gain, and housing in varying 
degrees of confinement. 

The feeding of high-energy, low-fiber diets has been linked to metabolic 
and production-related diseases such as ketosis and laminitis in dairy cattle 
(Webster 1986; Harvey 1983; Fox 1983; Van den Bergh 1976), and the rumenitis
liver abscess complex in beef cattle (Fox 1984). Farm animals are also harmed 
by being fed crops and by-products that are contaminated with residual 
pesticides and other hazardous chemicals such as drugs (Long 1985; Peterson 
1986; Somogyi 1985), and which are nutritionally deficient as well (a problem in 
part attributable to depletion of trace minerals in the soil). Improper nutrition 
is one of the factors that contributes to the suffering of intensively-housed 
farm animals, which, like the improper use of nutrient fertilizers, is linked 
with poor viability and higher pest susceptibility of crops ( Chaboussou 1980). 

Humans have long exercised control over animals and plants by means 
of selective breeding. In the case of farm animals, however, selective breeding 
for rapid growth (e.g., broiler chickens and hogs) and high productivity (e.g., 
laying hens and dairy cows) contributes to a host of production-related 
("domestigenic") diseases and/or increases in susceptibility to infection 
(Siegel 1983; Fox 1984). The term "agricologenic" is applicable to those 
unintentional or undesirable side effects of crop production systems, such 
as greater susceptibility to disease and pests due to selection for greater 
productivity in various hybrid strains (Hodges and Scofield 1983). Selective 
breeding alone of crops for high yield does not guarantee such such yields, 
as it has been noted that U.S. crops produce, on the average, only 20-25% 
of their genetic potential, and are prevented from reaching that potential by 
adverse physical (abiotic) environments, diseases, arthropod pests, 
nematodes, and weeds (Cook 1986). 

Confinement housing, especially in the case of veal calves, poultry, and 
hogs, is the third tool used by modern U.S. agriculture to increase animals' 
efficiency and productivity. It is often stated by agribusiness advocates that 
animals in intensive housing would not produce if their well-being and 
health were truly compromised. This belief is only a half-truth: In reality, 
productivity (or performance) is not an absolute guarantor of welfare (Fox 
1984). While few farmers are deliberately cruel, the economic treadmill on 
which modern farmers find themselves forces them to increase stocking 
density, which in turn forces them to jeopardize or ignore individual animal 
welfare in order to maximize overall production (Fox 1984). 

Such increases are justified by the confinement unit producers, as they 
purportedly allow for greater productivity per unit of building space. These 
producers may also argue that less heat must be supplied to the units due 
to body heat generated by the animals, and therefore stock requires less 
feed in colder months. 

This latter reason for overstocking is not legitimate; it is false economy at 
best, as the animals will suffer heat stress in the summer, and the negative 
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effects of high relative humidity and noxious fumes from excreta if ventilation 
is inadequate. 

In addition, animals in overcrowded, restrictive environments may develop 
learned helplessness as a result of their having no control over or escape 
from their immediate environments. It is theorized that learned helplessness 
leads to immunosuppression, reduced stress resistance, and increased disease 
susceptibility (Dantzer and Mormede 1983; Fox 1984). It must be reiterated 
that in spite of these known problems that affect animals' productivity, it has 
not been cost-effective to rectify them. It is more expedient instead to treat 
the symptoms with drugs. An analogous situation exists in the use of pesticides 
on crops. 

These nutritional and genetic factors, in combination with environmental 
influences, account for the etiological bases of most of the complex multi
factor diseases and attendant suffering of farm animals. It is simplistic thinking 
to blame viruses, bacteria, and other pathogens solely for the infectious 
diseases that afflict farm animals. The presence and abundance of pathogens 
(as also occur in monocultures of corn, oranges, and other crops) are 
symptoms of improper husbandry and a consequence, in part, of selective 
breeding and feeding for high productivity. Hence, the over-reliance today 
on pesticides in crop production and on vaccines, antibiotics, and other 
drugs in livestock and poultry production, is an over-reliance that profits 
neither the farmer nor the consumer-and can harm both (see figure 1). 

Figure 1. Multi-factor scenario of farm animal health problems. 

The ultimate high technology corrective-genetic engineering-is the next 
capital-intensive and monopolistic innovation of agribusiness that has been 
shown to favor large and super farms (OTA 1985). Monsanto's genetically
engineered bovine growth hormone and herbicide- and pesticide-resistant 
seeds herald the next agricultural revolution. The future also holds the 
possibility of transgenic animals-pigs endowed with the genes of cattle, 
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for example. All these newly engineered life-forms are patentable, and as 
Doyle (1985) has shown, may well lead to global corporate monopoly of 
germ plasm and of agricultural practices. A paradigm shift in agricultural 
and farm animal husbandry practices is imperative, lest genetic engineering 
result in adverse impacts on the environment and farm animal welfare and 
health, resulting in this new technology becoming a Pandora's box rather 
than a cornucopia. 

It is perhaps too simplistic and judgmental to conclude that the many 
domestigenic diseases that afflict farm animals arise because the animals are 
treated like unfeeling production machines. What has taken place, in essence, 
is a substitution of empathetic and compassionate husbandry by animal 
management techniques designed to maximize the overall productive effi
ciency of the entire system, rather than optimizing the production, health, 
and well-being of animals on an individual basis. In other words, the ethical 
principles of humane husbandry have become subordinate to two higher 
values: first, the economic imperative of maximizing profit margins, (which 
is essential considering the high capital investment of confinement systems 
for veal, poultry, and hogs); and second, the subordination of ethics to the 
ideology of industrialized efficiency. Animals have come to be regarded as 
simply the living parts of the "factory" that is modern farming. 

The well-being of American agriculture is indeed a complex subject, fraught 
with interrelationships, predictions, recriminations, and at times, high 
emotionalism. In this paper, we will be concentrating on several aspects of 
the entire picture that we feel are fundamental to the issue of animal welfare 
in modern agriculture. First, we will take a brief look at two farm animal 
species maintained in very restrictive systems, that is, battery-caged laying 
hens and tethered and/or crated brood sows. 

Next, the human costs in terms of occupational diseases and consumer 
health hazards will be considered. Finally, some humane alternatives to the 
factory systems for these species will be presented. 

Battery-Cage Laying Hens 
It is estimated that there were 280 million hens and pullets of laying age 

in the United States in 1982 (USDA 1983). Of these numbers, upwards of 
95% are housed in restrictive wire battery cages for the major portion of 
their lives (Fox 1984). While such intensive systems do indeed eliminate 
certain stressors (e.g., predators, some climatic extremes, and parasites), one 
must undoubtedly question the humaneness of systems in which cannibalism, 
feather and vent picking, and stereotypic pacing are common occurrences 
(Fox 1984; Sambraus 1985). The production-related behavioral problems 
seen in laying hens (table 1) are perhaps better understood when one 
considers that chickens evolved from ancestors who built nests, were secretive in 
their laying habits, and lived in small, male-dominated flocks (Kilgour 1985). 

The two parameters of the battery system, cage size and design and stocking 
density, are to be held accountable for the production-related behavioral and 
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Table 1. Behavior or husbandry problems in poultry. 

Behavior or 
husbandry problem 

disease 
hysteria 
head ticks, 
head-flicking, 
and hyperactivity 
cannibalism 

feather pecking 
(picking) 

pick-out 

pre-laying 
pacing 
self
multilation 
redirected 
aggression and 
stereotyped 
behavior 
aggression and 
social stress 

Possible cause(s) 

social stress 
monotonous environment 
confinement 

nutritional deficiency 
(arginine), overcrowding 
dietary imbalance 
(methionine deficiency) 
and overcrowding, socially 
facilitated "vice," lack of 
fiber, eating diet too fast, 
boredom 
associated with cloacal 
prolapse in battery layers, 
possibly "vice" or related 
to overcrowding 
lack of adequate stimuli 
or site for nesting 
visual isolation 
from other birds 
crowding stress, feeding 
frustration 

overcrowding, unstable 
grouping 

References1 

1 
2,3 
4 

5,6,7,8 

5,6,7,8 

8,personal 
observation 
(M.W.Fox) 

3,9,10 

8,11 

12,13 

14 

egg-eating boredom 8 
tonic fear response to 3 
immobility novel situations 
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1 Data obtained from: 1) Gross 1976; 2) Ferguson 1968; 3) Craig and Adams 1984; 
4) Levy 1944; 5) Allen and Perry 1975; 6) Duncan and Hughes 1974; 7) Ewbank 1969; 
8) Sambraus 1985; 9) Bareham 1975; 10) Mills and Wood-Gush 1985; 11) Wood-Gush 
1973; 12) Duncan and Wood-Gush 1972; 13) McBride 1966; 14) McBride 1968. 

physical maladies of the laying hen. The size of the cage (25 x 38 em or 38 x 
51 em), coupled with stocking density (three to five birds per cage), denies 
the bird of the chance to perform many of its "natural" movements, such as 
wing flapping and stretching, dust bathing, ground scratching; movements 
that undoubtedly have an important place in the behavioral repertoire of the 
laying hen (Fox 1984). Frustration of pre-laying activities, such as distancing 
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from the flock and nest building, also occurs in the barren battery cages, 
and manifests itself in the form of stereotypic pacing. The incidence of 
stereotypic pacing should be considered indicative of frustration from the 
welfare viewpoint, and is undesirable for the following economic reasons 
as well: 1) considerable energy is expended, and this may in turn reflect an 
increase in feed consumption; 2) there is an increased risk that birds will 
suffer feather loss, skin abrasions, or even death from trapping while pacing; 
and 3) some birds will actually lay while pacing, resulting in broken eggs 
(Mills et al. 1985). 

Important research has been conducted in an effort to more fully under
stand the needs of the laying hen and how fulfillment of such needs can be 
met in modern systems. Gross and Siegel (1982), for example, discovered 
that chicks that were habituated (socialized) to humans had more than a 
60% reduction in the occurrence of death and pericarditis compared to 
ignored birds. Perhaps even more exciting, these researchers found that 
socialized birds had improved feed efficiency, increased antibody response 
to both Mycoplasma gallisepticum and Escherichia coli, and increased resis
tance to the effects of environmental stresses. In reality, Gross and Siegel 
may have quantitatively proved what all good animal caretakers know-that 
tender, loving care pays off. Tauson (1984) enriched the caged hen's environ
ment with the addition of a perch, and found that it is possible to get the 
same number of eggs in cages with perches as in the standard cage at the 
same stocking density used in Sweden at the time of his study ( 480 cm2 

cage floor area). The Gleadthorpe or "get-away" battery cage does provide 
means for the hens to meet some of their behavioral needs, with the provision 
of a nest box, and separate feeding area (Fox 1984). Reductions in aggression, 
feather picking, foot problems, nervousness, and stereotypic behaviors were 
noted in this system, as was an increase in production over the standard 
battery cage (Fox 1984). The use of the shallow cage has been extensively 
reviewed by Hughes (1983) in terms of productivity, mortality, and feed 
efficiency. Hughes pointed out that while some benefits did indeed occur 
with the use of these cages, such improvements should not distract from 
the crucial issue of total space requirements of the hens, "by merely providing 
more space for one particular, albeit, important, activity." 

Total space required by hens is probably the single most important param
eter of welfare in the issue of the laying hen. In the United States and much 
of Europe, living space for these animals is in the range of 230-300 cm2 (Fox 
1984). Yet, a West German study (Bogner et al. 1979) determined that a hen 
requires 538 cm2 to perform a restricted wing stretch, 528 cm2 to body 
stretch, 506 cm2 to preen, 497 cm2 just to ruffle its feathers, and 424 cm2 when 
resting. In September, 1985, the United Kingdom government-appointed 
Farm Animal Welfare Council (FAWC) released its assessment of the laying 
hen systems currently in use in the European Economic Community (EEC). 
The FAWC states that it does not approve of either the battery-cage system 
nor the wire- or slatted-floor loose houses where no litter is provided. Bearing 
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the above space requirements and the FAWC decision in mind, it is difficult 
to fathom the reasoning behind the decision by the E.E.C. Council of Ministers 
to set the minimum cage size at 450 cm2 per bird. The reasons are undoubtedly 
political, and undoubtedly the hens will continue to suffer in E.E.C. countries 
until that time when sufficient pressure can be brought to bear on the 
Council to set a date for the phasing out of battery cages in those countries 
(Agscene 1985, 1986). All countries would do well to follow the enlightened 
example set by Switzerland, which has outlawed the battery cage. All Swiss 
egg producers must provide their hens with comfortable compartmentalized 
housing by 1990 (New Scientist 1986). Swiss researchers (Huber et al. 1985) 
have already begun work on determining the hens' preferences in nesting 
materials. 

Tethered and/or Confined Brood Sows 
Intensive livestock husbandry systems attempt to maximize production as 

a response to upwardly spiraling costs for stock, feed, equipment, medication, 
and labor. One way in which hog producers are attempting to maximize 
production is by restraining brood (gestating) sows in narrow stalls, either 
for just farrowing, or for both gestation and farrowing. Although this paper 
will concentrate on the concerns raised about the tethering of sows, the 
confinement of sows to narrow crates that offer no room in which to turn 
around present many problems similar to those encountered in tether sys
tems. Injuries, obesity, stereotypic behavior (Fox 1984), and lowered prefar
rowing sow weights and reduced farrowing rates have been reported (Pig 
America 1984). It is estimated that there were 10 million sows farrowing in 
1982 (USDA 1983), and if even a conservative estimate of 1% of the total 
(100,000) are tethered sows, and 510% (500,000 to one million) are confined 
to gestation crates, surely such numbers dictate that welfare of the brood 
sow be addressed. 

Tether stalls are usually narrow; devoid of bedding, and concrete slat
floored, with the animals tied either to the floor or to the front of their 
crates by a short tether attached to a neck- or shoulder-collar or girth harness. 
This method of restraint appeals to the modern producer for the following 
reasons: 1) low investment, 2) minimum use of floor space and equipment, 
and 3) ease of maintenance and monitoring of animals (Becker et al. 1985). 
Although the foregoing reasons may make sense from a purely technocratic 
viewpoint, the tethering of sows must be analyzed primarily from an animal 
welfare viewpoint. The pig is one of the most intelligent domestic animals, 
with a highly developed repertoire of social and exploratory behaviors, yet 
it has been subjected to some of the most intensive systems of animal 
agriculture (Kilgour 1985). The tethering of brood sows should be considered 
to be particularly deprivational to the animals, as close confinement in a 
gestation stall, with subsequent placement into a farrowing crate, will often 
condemn the sow to severe restriction for her entire reproductive life. 
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In recent years, many scientific studies have been conducted in an attempt 
to determine if sow welfare is indeed compromised in tether systems (see, 
e.g., Becker et al. 1985; Barnett et al. 1985; Cronin 1985; Gustafsson 1983; 
Ekesbo 1981; and Vestergaard 1981). An evaluation of welfare of tethered 
sows necessarily includes investigation of such factors as the physiological 
indicators of stress, production parameters such as breeding rate and piglet 
mortality, and incidence of stereotypic behavior. 

Physiological Indicators of Stress. -As noted by Dantzer and Mormede 
(1981), exposure to physical or psychological stressors elicits a wide range 
of physiological changes in the organism that can be more or less easily 
detected. One such change important in the evaluation of stress in pigs is 
the change in levels of serum corticosteroids; animals exhibiting higher than 
normal plasm corticosteroid levels are claimed to be in a state of stress 
(Dantzer and Mormede 1981; Moss 1981). Two recent studies strongly suggest 
that gilts kept in tether systems develop chronic stress response. Barnett et 
al. (1985) demonstrated that pregnant gilts kept in tethers showed a 76-82% 
increase in corticosteroid levels "at rest" over other systems (2.2 ng/ml for 
tethered gilts vs. 1.4 ng/ml for those housed in stalls and indoor or paddock 
groups). Becker et al. (1985) found that at the end of four weeks' tethering, 
gilts exhibited higher concentrations of serum cortisol in the morning. The 
authors suggest that because morning is a time of greater activity for swine, 
the physical restrictions imposed upon them by tethering may account for 
this higher concentration. It is also suggested that such restriction may induce 
chronic stress response in these animals (Becker et al. 1985). 

Production-Related Problems.-Reports of such problems as sow illness 
at farrowing (Ekesbo 1981), increased piglet mortality (Gustafsson 1983), and 
lower mating rates and irregular estrus (Becker et al. 1985) indicate that the 
keeping of brood sows in tethers or stalls is, in fact, counter-productive to 
the maximization of production. 

Vestergaard (1983/84) reports that tethering during pregnancy and/or far
rowing-lactation resulted in an increased duration of farrowing itself, and 
that tethered sows showed much restlessness in the last 24 hours prior to 
giving birth; he interpreted this restlessness as thwarted nesting behavior. 
Modern producers often respond to longer farrowing times by administering 
prostaglandin, which induces labor. As this hormone drastically increases 
the nest-building motivation, sows restricted in a narrow farrowing crate 
may be extremely stressed (Fox 1984), and perhaps even more so if tethered 
as well. A synopsis of behavioral, health, and husbandry problems 
documented in confined sows is presented in table 2. 

Stereoo;pies. -Although stereotypies as related to welfare have been 
reported in tethered sows in previous studies (see table 2), Cronin (1985) 
has presented a comprehensive look at these behaviors. One study was 
designed to describe the development of stereotypies in sows after tethering 
(see Cronin 1985, chapter 3). The authors concluded that environmental
directed stereotypies (directed towards chains, drinkers, bars, etc.) develop as 
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Table 2. Behavior, health, and husbandry problems in tethered or confined sows.1 

Behavior, health, or Possible References2 

husbandry problem cause(s) 

traumatic poorly designed 1,2 
or physical injuries crates and/ or flooring, 

residual urine and dung 
infertility or · social isolation/ 3,4, 5,11 
low fecundity confinement 
oral stereotypies: boredom, lack of 1,6,7,8, 
mouthing, champing, bedding, feed-directed 9, 10, 11, 
polydipsia, vacuum activity, low-bulk feed 12,13 
chewing, bar-biting 

arteriosclerosis social isolation 8 
subclinical disease close confinement 1 
"mourning behavior" boredom, lack of 9, 11,14 

bedding 

increased farrowing lack of exercise 1, 2, 12,15 
time, complications due to confinement 
at farrowing 
increased piglet fetal development 1,2 
mortality and farrowing illness 

due to confinement 
lameness lack of wear on toes 12 

due to flooring 
1 Confined in this context refers to farrowing and/or gestation crates. 
2 Data obtained from: 1) Ekesbo 1981; 2) Gustafsson 1983; 3) Kiley-Worthington 1977; 

4) Becker et al. 1985; 5) Fox 1984; 6) Fraser 1974; 7) Ewbank 1969; 8) Fraser 1975; 
9) Vestergaard 1981; 10) Sambraus 1985; 11) Cronin 1985; 12) Barnett et al. 1985; 
13) Rushen 1985; 14) Hall 1984; 15) Vestergaard 1983/84. 

a result of frustration/conflict at being restrained, and the sows' consequent 
loss of control over their environment. 

A study was also formulated to test the hypothesis that endorphins ( endo
genous opiates) play a role in the development and performance of 
stereotypies by tethered sows (see Cronin 1985, chapter 4). Tethered sows 
were treated with the specific opiate antagonist, naloxone, while performing 
stereotypies. While saline injections did not effect the behaviors of the sows, 
naloxone caused severe disruption of the stereotypies, but not of the normal 
behaviors of the sows. Cronin summarized these results as follows: 

The results strongly suggest that endorphins may be the factor underlying the 
development and performance of stereotypies. Endorphins are released in 
response to stress, and in time, sows may learn to self-stimulate the release 
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through the performance of stereotypies. Stereotypies probably function to 
reduce the perception of the negative aspects of the real environment, over 
which tethered sows have no control, and "rebuild" a new and possibly much 
reduced environment that they control through the performance of stereotypies. 
The results suggest that sows perceive tethering in a very negative way. (p. 140) 

It was also suggested by Cronin that stereotypies have direct influences 
on sow productivity. Many tethered sows become highly active through 
stereotypy performance (even though they are unable to locomote), and 
these animals have a higher metabolic rate and poorer feed conversion 
efficiency/growth than less active sows. Such activity may contribute to the 
"thin sow" syndrome. Cronin points out that not all sows can adequately 
cope with the stress of being tethered; such animals are more likely to be 
culled at an early age as poor producers. To sum these observations, Cronin 
states: 

Stereotypies are indicators of a poor environment and thus lower welfare 
status. It should be the aim of all pig producers therefore, to achieve better 
welfare for their animals. Better welfare will undoubtedly result in higher 
profits, but also in reduced public displeasure at the current intensive husbandry 
systems which disregard the welfare of the sows. (p. 135) 

In a positive move for the welfare of dry sows, the Standing Committee 
of the European Convention for the Protection of Animals Kept for Farming 
Purposes is considering draft recommendations concerning pigs. The Farm 
Livestock Specialist Group of the Scientific Advisory Panel, World Society for 
the Protection of Animals, has submitted the following: 

That the confinement of dry sows to individual stalls, with or without tethering, 
is a serious welfare problem, inevitably leading to severe restrictions on the 
animal's freedom of movement thus denying normal exercise that can give 
rise to patterns of abnormal behaviour and commonly causes injuries and leg 
weakness (WSPA 1985). 

It is to be hoped that this statement will be taken under serious consider
ation and a precedent thereby set for the humane treatment of sows. 

Occupational and Consumer Health Hazards 
Although the American public generally envisions the farmer as working 

out-of-doors, breathing fresh air, and being subjected to few of the stresses 
endured by his urban and suburban neighbors, nothing could be further 
from the truth for the majority of the farmers engaged in intensive animal 
agriculture. Today's animal farmers are exposed to toxic fumes from the 
herbicides and pesticides used on the crops, noxious dust from on-farm 
grain storage centers, poisonous gases from the animal confinement units, 
and physical danger from the powerful, high-speed equipment. It has been 
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reported that 200,000 disabling injuries and 2,000 annual accidental deaths 
befall farmers; they share the three highest rates for "industrial accidents" 
with miners and construction workers (Houston Post 1984). It has been 
estimated that up to one million American farmers may now work in livestock 
confinement buildings alone, and as many as 70% of Iowan farmers may 
have respiratory difficulty at any given time (Donham et al. 1984). 

In a study of swine confinement units, Clark et al. (1983) found levels of 
carbon monoxide, carbon dioxide, ammonia, and hydrogen sulfide to be in 
excess of threshold limit values for occupational exposure. The same study 
reported that airborne concentrations of total and gram negative bacteria in 
poultry and swine units were as high or higher than those found in wastewater 
treatment plants, solid waste/sludge composting plants and cotton card rooms 
where microbiologically contaminated organic dusts were also present. 
Judging from the ramifications of being housed in such conditions, it is little 
wonder then that modern farmers feel it necessary to maintain their inten
sively housed stock on subtherapeutic levels of antibiotics, and on growth 
promotants such as hormones. 

Such drugs constitute the second health hazard, that of consumer risk 
from eating animal products from factory-farmed livestock. There are several 
recent developments implicating that intensive animal agriculture may jeopar
dize consumer health. Consider that of the nearly 30 million pounds of 
antibiotics produced annually on the United States, one-half of them are fed 
to farm animals, and that the Food and Drug Administration estimates that 
80% of swine, 60% of cattle, and 30% of chickens are fed antibiotic-laced 
feeds (Allman 1984). The sobering aspect of these facts is that animals reared 
for consumption are often fed the same antibiotics (i.e., tetracycline and 
penicillin) in subtherapeutic doses that are used to treat bacterial infections 
in humans. It is now known that microorganisms can become resistant to 
these drugs (Holmberg et al. 1984; Dixon 1986), and that such resistance 
can be transferred between microbes (O'Brien et al. 1984). The implications 
of these findings is that subtherapeutic dosing of farm animals may effectively 
select for organisms resistant to the antibiotics. The use of antibiotics to 

combat stressful and crowded environmental conditions may well be consi
dered an irresponsible and/or dangerous practice; one that renders tetracycline 
and penicillin useless against human illness. Unfortunately, in November, 
1985, the U.S. Department of Health and Human Services chose to ignore 
these implications and refused to ban the use of these two drugs in animal 
feeds (Rhien and Siwolop 1986). 

It is interesting to note that while livestock usage of drugs and feed 
additives amounted to a $2 billion a year expenditure for producers, veteri
nary care for these animals was disproportionately low, as shown in table 3 
(Rheines and Siwolop 1986; Charles and Charles 1983). The figures in the 
table are based on a survey conducted in 1982, and it is evident that the 
majority of households contacted never obtained veterinary care for their 
farm animals. 
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Table 3. Percent of households not getting veterinary care. 

Pet and/or animal 

household pets 
dog 
cat 
fish 
caged bird 
rabbit 
hamster 
guinea pig 
gerbil 
other small rodent 
reptile 
other fowl 
all others 

% of households not 
obtaining veterinary care 

26.4 
52.8 
97.8 
92.5 
89.2 
93.4 
79.8 
97.4 
84.6 
95.8 
97.1 
97.5 

horse 57.4 
agricultural animals 

dairy cattle 52.7 
beef cattle 59.9 
swine 75.3 
sheep 72.1 
poultry 97.5 
goat 76.9 

Note: Percents based off of number of households which owned each type during year. 

From: Charles, Charles and Associates, Inc.: 7be Veterinary Services Market Study 
prepared for the American Veterinary Medical Association, July 1983. 

Alternatives and Economics 
A comprehensive treatment of alternatives to factory farming and the 

differences in production parameters, health maintenance expenditures, and 
cost-benefit ratios is beyond the scope of this paper. Suffice it to say at this 
time, alternatives are, fortunately, being developed and tested. The alternatives 
presented below do attempt to meet at least some of the following basic 
rights or needs that must be met by animal husbandry systems (Carpenter 
1980): 1) freedom to perform natural physical movement; 2) association with 
other animals, where appropriate, of their own kind; 3) facilities for comfort 
activities, e.g., rest, sleep, and body care; 4) provision of food and water to 
maintain full health; 5) ability to perform daily routines of natural activities; 
6) opportunity for the activities of exploration and play, especially for young 
animals; and 7) satisfaction of minimal spatial and territorial requirements, 
including a visual field of "personal" space. Deviations from these principles 
should be avoided as far as possible, but where such deviations are absolutely 
unavoidable, efforts should be made to compensate the animal environmen
tally (Carpenter 1980). 
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The fact that high-technology swine units are expensive to build and 
maintain (and often do not meet production expectations) has been acknow
ledged by the pork industry (Vansickle 1984). Such considerations, coupled 
with welfare concerns, have prompted alternatives research and implemen
tation. A "Family System" for hogs that endeavors to show how pig housing 
conditions can be designed according to basic ethological requirements is 
being developed (Stolba 1982; Wood-Gush 1985/86). Other alternatives to 
the narrow crates include A-frame huts on pasture (Hohmann 1985), and 
roomy (5 X 7 feet), tilted indoor crates which allow both sow movement 
and piglet protection (McClinton 1985). A turn-around gestation crate has 
been designed (McFarlane and Curtis 1983) which may be used by producers 
interested in offering their sows more diversity in and control over their 
environment. 

An aviary system for laying hens has been developed in Switzerland (Folsch 
et al. 1983) and is reported to be comparable in productivity and economics 
to the deep litter and cage systems. Mason (1985) notes that a 1978 study 
by the Swiss Centre for Poultry collected data on the laying performance of 
65,000 hens in 38 Swiss flocks (two-fifths on litter, remainder in cages) and 
there were no differences in laying performance between the two systems. 

The standard economic arguments for factory farming are rapidly becoming 
passe in light of the farm economic crisis, consumer health risks due to 
residual chemicals and drugs, pollution, and depletion of soil and water 
resources. To quote Mason (1985): 

... the financial benefits of factory farming are exaggerated, and furthermore, 
that they produce unhealthy animals and poor-quality products: to offset these 
effects factory farmers must employ an arsenal of antibiotics, hormones, drugs, 
chemical additives, colouring agents and other substances that may threaten 
human health. When one considers the potential magnitude of these health 
problems and the social cost of dealing with them, the food produced by factory 
methods may well be too expensive-regardless of its price at the market. 

Endnotes 
1 Paper presented at the national conference, "Animals and Humans: Ethical Perspectives," 

Moorhead State University, Moorhead, MN, April 21-23, 1986. 

2 Research Associate, The Institute for the Study of Animal Problems, 2100 L St, Nw, Washington, 
DC 20037. 

3 Scientific Director, The Humane Society of the United States, and Director, The Institute for 
the Study of Animal Problems, 2100 L St, Nw, Washington, DC 20037. 

4 T11e fact that we present in-depth consideration of these two species is reflective solely of 
a limitation of space, and in no way implies that laying hens and brood sows are the only food 
animals kept in deprivational systems detrimental to their physical and psychological well-being. 
Indeed, the welfare of crated veal calves is of major concern, requiring urgent attention from 
animal scientists, animal welfarists, and the public alike. It is ethically unconscionable to continue 
to maintain veal calves in crates for the reasons of tradition and "psychology" (i.e., consumers 
expect veal to be white); the refinement of alternative systems make it unnecessary as well. 
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Recent sdentific studies document that the crate system is deleterious in terms of health, behavior, and 
production (see Friend et al. 1985; Fox 1984; Sambraus 1980, 1985; Saville and Webster 1981; Dantzer 
et al. 1983; and Webster 1986). Mason (1985) also reports that 40% of the members of the National 
Association ofVeal Producers in Great Britain have adopted loose housing in groups for economic 
reasons; housing costs are halved, calves are healthier, and veterinary bills are reduced by 65%. 
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