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5 FOOD ANIMAL PRODUCTION 
BACKGROUND READING 

 
The way the United States raises animals for food has changed dramatically in recent decades with 
the development of industrial food animal production (IFAP), an outgrowth of the overall 
industrialization of the nation’s agriculture. The trend in animal agriculture has been toward fewer 
operations, more animals raised on each one and fewer corporations controlling most aspects of 
the supply chain—from breeding to feed production to slaughter to the marketing of meat, milk 
and eggs. Although IFAP has some economic benefits, much of the burden of producing animal 
products in an industrialized system is externalized in the form of public health, environmental 
and social costs. Some farmers raise animals using alternative methods that strive to be more 
sustainable. These farms raise animals primarily outdoors, in more diversified operations that 
tend to be smaller-scale, allow more space per animal and avoid feed additives such as hormones 
and antibiotics. Some of the issues seen in land-based animal production are also present in the 
production of aquatic animals, though this type of production also presents unique problems and 
opportunities. 

How the current system developed 
Industrialization 
Before the 1950s, most cattle, hogs, poultry and other land-based food animals were raised on 
small-scale, independently owned farms. Animals generally had access to pasture or a barnyard 
when weather conditions permitted.1 Farms were often diversified, meaning they produced a 
variety of crops and several species of animals.2 

Following the industrialization of crop production (refer to History of Food), the traditional model 
of raising animals began disappearing as food animal production in the United States became 
industrialized.3 The slaughtering of hogs was the first stage of the meat supply chain to undergo 
this transition; by the 1930s, the industry came to resemble a mechanized assembly line.1 Henry 
Ford even credited these hog “disassembly” lines with inspiring the idea for his automobile 
manufacturing plants.4  

The industrialization of the cattle and poultry industries later began in the 1950s, with swine 
production following in the 1970s.5 Abundant grain production, along with more efficient 
transportation and other technological developments, made it profitable to move food animals off 
of pasture and into large-scale, confined facilities for all or part of their lives.5 Shipments of feed 
(made primarily from inexpensive grain) could be affordably shipped to these facilities, while it 
became common for the animals’ waste to be transported to nearby cropland and sprayed as 
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fertilizer. Alongside other aspects of agriculture, food animal production was becoming 
increasingly specialized. Diversified farms gave way to operations that handled a single species of 
animal during a particular period of its lifespan;6-8 these facilities were usually distinct from the 
farms that grew crops for their feed. The animals themselves also became more specialized, as 
advanced breeding techniques—coupled with diets of specially formulated feeds—decreased the 
time it took for them to reach market weight.1 Broiler (meat) chickens, for example, grew to almost 
twice the weight, in less than half the time, using less than half as much feed in the 1990s compared 
to broilers in the 1930s.9  

Specialized, large-scale operations benefited from greater economic efficiency, and could more 
easily afford to adopt the latest technology. By raising more animals, they achieved economies of 

scale, lowering their cost per unit of production. Smaller operations, meanwhile, often struggled to 
compete. As a result, many facilities in the food animal production industry became consolidated,6 
or larger and fewer in number.10 For example, there were close to 2 million hog farms in the United 
States in 1959, but as of 2007 there were just over 75,000. During that same period that average 
size of U.S. hog operations grew from 36 to almost 900 animals.11,12 Excluding the smallest farms 
(those with fewer than 25 hogs), the average hog operation today has closer to 4,500 animals.8 
Similar trends have been observed in the poultry and cattle industries.1,13 

Today, meat, dairy and egg production in the United States—and increasingly in other parts of the 
world—has become largely industrialized. This prevailing system is called industrial food animal 
production, or IFAP. In the IFAP system, large numbers of animals are raised in confined facilities 
where they are fed specialized, largely grain-based diets.1 These animals are bred almost 
exclusively for maximum production. The vast majority of animal products produced in the United 
States come from IFAP facilities. 

Larger IFAP facilities are sometimes called concentrated animal feeding operations (CAFOs).1 
Whereas small farms might raise several dozen hogs or a few hundred chickens, a CAFO might at 
any one time be raising thousands of hogs8 or hundreds of thousands of chickens14 in crowded 
indoor facilities. In the IFAP system, beef cattle spend most of their lives on pasture eating grass 
and other forages; before slaughter, the animals are shipped to outdoor feedlots where they gain 
additional weight on largely grain-based diets. Large feedlots—a type of CAFO—house upwards of 
1,000 cattle.15 Although some dairy cattle have access to pasture, most dairy operations have 
shifted to raising animals indoors or in feedlots.16-18 

Refer to History of Food and Agriculture and Ecosystems for more on industrialization. 

Industry concentration 
As food animal production became increasingly industrialized, it also became concentrated under 
the ownership of fewer corporations. Just a few companies largely control the production and 
slaughter of food animals in the United States, and there is similar market domination in the 

http://www.jhsph.edu/teachingfood/curriculum/history_of_food.html�
http://www.jhsph.edu/teachingfood/curriculum/agriculture_and_ecosystems.html�


FOOD ANIMAL PRODUCTION | BACKGROUND READING  LAST UPDATED NOVEMBER 8, 2011 

TEACHING THE FOOD SYSTEM | A PROJECT OF THE JOHNS HOPKINS CENTER FOR A LIVABLE FUTURE 3 

production of milk and eggs. For example, the top four beef packing firms controlled 81 percent of 
the market in 2001. In pork, the top four packing companies controlled 66 percent of the market as 
of 2006. In the chicken industry, the top four broiler producers controlled almost 60 percent of the 
market in 2006.19 Fewer than 200 large egg companies raise about 95 percent of the egg-laying 
hens in the United States, down from about 2,500 companies in 1987.20 This level of industry 
concentration often results when large corporations takeover or merge with other businesses 
competing in the same type of enterprise. This is called horizontal integration. 

In the hog and poultry industries, large companies are often vertically integrated controlling 
successive stages along the supply chain for a particular product.21 For example, the top pork 
producer and processor in the United States owns the rights to raise a particular breed of hogs, 
oversees how the animals are raised, slaughters them, processes their meat and markets the 
finished pork products.21,22 In the hog and poultry industries, these companies are referred to as 
integrators. They enter into contracts with growers, people who own indoor facilities in which 
they raise hogs and chickens until they are ready for slaughter. Integrators typically own the 
animals, supply specially formulated feed and specify how animals will be housed and maintained.23 
Growers have little or no autonomy over how animals are raised, but bear responsibility for 
handling concentrated animal waste and the carcasses of animals that die during production—
along with the environmental and health risks associated with these materials.1  

Refer to History of Food for more on industry concentration. 

Effects of industrial food animal production 
Under the IFAP model, the price of animal products in the United States has dropped over recent 
decades.1 Chicken meat, for example, once cost as much as lobster at a time when birds were 
typically raised on small rural farms.9 The industrialization of food animal production, however, 
may not be entirely responsible for its economic success: The industry benefits from inexpensive 
and widely available corn and soy crops, made possible in part by government policies that 
encourage overproduction.1 IFAP facilities also benefit from weak enforcement of environmental 
regulations by government agencies.24  

These benefits of IFAP came alongside public health, environmental, social and animal welfare 
costs. Because these costs are not reflected in the price of food, they are said to be hidden or 
externalized. Some of the costs associated with IFAP are discussed below. 

Public health impacts 
IFAP presents a number of opportunities for the transmission of disease, directly and indirectly, 
from animals to humans.25 Many of these risks stem from the practice of confining large numbers of 
animals in IFAP facilities, where they produce enormous quantities of concentrated waste that 
harbors pathogens, antibiotics, hormones and other contaminants.24 Confined food animals in the 
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United States were produce close to 300 million tons of dry waste each year—over 40 times the 
amount of human solid waste leaving treatment plants. In some cases, IFAP waste is stored as a 
slurry in outdoor cesspits called manure lagoons. It is also sprayed on fields as fertilizer.1 Unlike 
human waste, there is no requirement that animal waste be treated (to remove pathogens and 
chemical contaminants) before it is applied to cropland or otherwise disposed of.26 

Humans can be exposed to pathogens and chemical contaminants in animal waste through produce 
that was fertilized with untreated manure.1,27,28 Meat can also become contaminated with waste-
borne contaminants during slaughter and processing.29 Feeding large amounts of grain to cattle 
may increase the food safety risks from animal waste by altering the animals’ digestive systems in 
ways that promote larger populations of a disease-causing strain of E. coli.29 Refer to Food Safety for 
more information. 

Workers in animal houses, slaughterhouses and crop fields can also be exposed to wasteborne 
contaminants through airborne particles or contact with soil where manure was applied.30 Gases 
emanating from concentrated animal waste can cause serious illness or death among IFAP workers 
and animals that are exposed to it.1 

Communities near IFAP facilities also face health risks. When it is sprayed on fields, animal waste 
from IFAP operations can contaminate nearby waterways with excess nutrients, heavy metals, 
antibiotics and hormones (see Environmental impacts, below).1 These materials can contaminate 
drinking water, putting people at risk for various health harms. Air pollution from IFAP practices 
can also affect nearby communities. Numerous respiratory and mental health problems among 
residents living near IFAP operations have been documented, including elevated rates of asthma in 
children.1 Depression, anger and fatigue have been associated with odors from nearby large-scale 
hog operations.1,31 

Under the IFAP system, animal feed may contain antibiotics, animal waste and ground up parts of 
animals. Many of these feed ingredients heighten concerns about the health risks posed by animal 
waste from IFAP facilities. Their use can also introduce pathogens and chemical contaminants into 
our food supply.32 Antibiotics, for example, are routinely fed to healthy food animals to speed up 
their growth. Government data indicate that nearly 80 percent of  all antibiotic use in the United 
States is for food animals.33 Many of the antibiotics used in IFAP are of the same type used to treat 
infections in people.34 The widespread use of these drugs in food animals has been shown to cause 
bacterial pathogens to become resistant to many antibiotics, ultimately eroding the ability of these 
drugs to treat infections in humans. Antibiotic-resistant infections are more difficult and expensive 
to treat.35 People can be exposed to antibiotic-resistant organisms by consuming meat or produce 
that carry these bacteria36,37 or through contact with contaminated soil, air and water. 

http://www.jhsph.edu/teachingfood/curriculum/food_safety.html�
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Environmental impacts 
Although manure is an invaluable resource in promoting soil fertility, the volume of waste 
generated by IFAP facilities often overwhelms the capacity of cropland to absorb it.5 The resulting 
runoff from fields sprayed with large quantities of animal manure pollutes waterways with excess 
nutrients. This can create dead zones—places where most aquatic life cannot thrive because of a 
lack of oxygen (refer to Agriculture and Ecosystems).38,39 In some cases, IFAP waste storage systems 
may fail, or overflow during severe weather events. When this occurs, downstream water bodies 
can become polluted with enormous amounts of animal waste, causing algal blooms, bacterial 
contamination and massive fish kills.5 

Although it is efficient in some respects, the IFAP system can be particularly resource-intensive in 
terms of energy and freshwater use.1 In the case of cattle, this is partly due to the fact that 
enormous quantities of grain must be produced, processed and shipped to animals during the last 
several months of their lives. It requires an estimated seven pounds of grain to produce one pound 
of beef; the ratios for hogs and chickens are 4:1 and 2:1, respectively.40 Some researchers question 
whether the land, water and energy used to grow feed for food animals might be better used to 
produce food for direct human consumption, particularly given the growing population.41,42 In 
contrast to grain-fed animals, pasture-raised beef and dairy cattle eat mostly grass and other 
forages throughout their lives;43 in doing so, they convert something that is indigestible for humans 
into products that we can digest (meat and milk). 

Another waste product from IFAP—and animal agriculture in general—is greenhouse gases 

(GHGs), which contribute to climate change (refer to Agriculture and Ecosystems). The production 
of red meat and dairy accounts for almost half of the total GHG emissions from the field to retail 
portion of the U.S. food system.44,45 Major sources of GHGs from the production of animal products 
include cattle belching (a source of methane, or CH4), animal manure (a source of CH4 and nitrous 
oxide, or N2O) and the application of synthetic fertilizers (a source of N2O) in growing feed crops.1,44 
IFAP operations are also a significant source of carbon dioxide (CO2) because they depend on fossil 
fuels, particularly in the production of feed crops. Fossil fuel is used, for example, in manufacturing 
synthetic fertilizers; mining potash, phosphates and other mineral fertilizers; operating irrigation 
pumps, tractors and other farm machinery; and transporting grain to IFAP sites.46-48  

Social and economic impacts to rural communities 
IFAP operations require fewer workers and rely less on local businesses for supplies compared to 
smaller-scale, independent producers.49 It is estimated that most poultry growers earn wages that 
put them below the poverty level.24 Profits are transferred to corporations and do not stay in the 
community. These conditions have contributed to the social and economic decline of many rural 
towns. When IFAP operations are proposed for siting in rural communities, community protests 
often ensue and there is often a great deal of social conflict between supporters and opponents of 
the proposed facility.50 

http://www.jhsph.edu/teachingfood/curriculum/agriculture_and_ecosystems.html�
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Animal welfare impacts 
Animals raised under the IFAP model are often subjected to physical and mental harms, and are 
restricted from performing many of their natural behaviors. Laying hens, sows and veal cattle, for 
example, may be confined to crates or cages that allow for only minimal movement.1 Most IFAP 
animals are physically altered without pain relief: Laying hens may have their beaks clipped, bulls 
are typically castrated, and hogs have their tails docked to stop them from biting each other in 
crowded conditions.1 Feedlot cattle are fed a predominantly grain diet, even though their digestive 
systems are meant to process their natural diet of grass and other forages; this can cause painful 
liver abscesses.51 In response to consumer demand, certain retailers have called for minimal animal 
welfare standards in the industry. These standards are largely voluntary; only minimal legislation 
exists to protect food animals from these and other harms.1 

Trends in consumption and production 
Consumer demand is among the forces driving IFAP. The United States is among the top meat-
consuming countries, per capita, in the world.52 In 2009, the average American in one year 
consumed an estimated 41 pounds of poultry, 38 pounds of beef and 27 pounds of pork.53 To meet 
domestic and export demand for animal products, U.S. industries house over 2 billion food animals 
at a given time and slaughter over 9 billion (30 per U.S. citizen) each year.54,55 

Since 1970, U.S. poultry production increased by nearly 170 percent while beef production declined 
by nearly 30 percent;56 this may reflect a growing consumer preference for poultry, likely due to 
cheaper prices per pound than other meats57 and consumers’ perception of chicken as a healthier 
option.58  

Global demand for meat is predicted to rise by more than 55 percent between 1997 and 2020, with 
most of the increase occurring in developing countries. China alone will account for more than 40 
percent of this increase. Even with this growth, per capita meat consumption in developing 
countries is expected to remain far below levels in the developed world.59 Despite the harms 
associated with it, the IFAP model is being exported to many parts of the world, including China, 
India and Brazil.60-62  

Partly because of the health, environmental and social impacts resulting from the prevailing model 
of food animal production, global initiatives such as the Meatless Monday campaign are are 
encouraging consumers to moderate meat consumption. Among numerous other benefits, 
substituting the typical U.S. portion of meat and dairy consumption with plant-based foods once a 
week could reduce more greenhouse gas emissions than adopting an entirely local diet.44  

Alternatives to IFAP: Raising animals on pasture 
In contrast to the IFAP system, some farmers raise food animals primarily on pasture. When 
managed properly, animals that graze or forage outdoors can improve farm ecosystems. This is 



FOOD ANIMAL PRODUCTION | BACKGROUND READING  LAST UPDATED NOVEMBER 8, 2011 

TEACHING THE FOOD SYSTEM | A PROJECT OF THE JOHNS HOPKINS CENTER FOR A LIVABLE FUTURE 7 

partly because their manure is a form of organic matter that helps build fertile soil. When animals 
are not raised in large-scale, confined facilities, their manure typically does not become a waste 
problem because it is generally not more than what the farm’s land can absorb.63 Well-managed 
pasture systems keep animals away from waterways to avoid pollution and limit the number of 
animals grazing in any one area to prevent soil erosion.64 Practices such as rotational grazing 
help to further prevent erosion, promote pasture growth and spread manure evenly over land.65 

When managed properly, pasture-based systems can offer environmental, public health, economic 
and animal welfare benefits, and consumers claim pasture-raised animal products taste better.66 
Animals experience less stress, are free to exhibit natural behaviors and generally show lower rates 
of disease.66 The odors and environmental contaminants that are typically associated with IFAP are 
minimized or avoided in pasture-based systems.66 The benefits of pasture-based farming over IFAP 
also extend to human health, since antibiotics are not routinely administered to animals and some 
pasture-based animal products—such as grass-fed beef—contain a healthier fatty acid profile than 
their grain-fed counterparts.43,66 Although operating pasture-based systems requires greater 
knowledge and closer management, farmers have greater autonomy over how to raise their animals 
as compared to an IFAP operator working on contract with an integrator. Farmers also generally 
earn greater profits per animal because of lower feed costs, use of family labor and consumers’ 
willingness to pay more for pasture-based animal products.66 

For more information on alternative production, refer to Agriculture and Ecosystems and the film 
Out to Pasture: The Future of Farming?  

Seafood harvest and production 
Wild-caught seafood 
Seafood harvests from wild sources (creatures caught in their natural settings, in rivers, lakes and 
oceans) have been declining for many species in recent decades. The Food and Agriculture 
Organization of the United Nations (FAO) reported that, as of 2007, about 52 percent of the 
commercial fish species in the ocean were considered fully exploited. FAO also identified 19 percent 
of wild fish stocks as overexploited and 8 percent as depleted, and blamed excess fishing pressure.67 
Not all wild harvests are excessive; rather, seafood can be harvested sustainably. Sustainable 
seafood has been defined as being caught in ways that can be practiced for years to come without 
compromising aquatic ecosystems or putting any species in danger of extinction.68 

Aquaculture 
During the 1980s and early 1990s there were dramatic increases in the production of seafood via 
aquaculture, which refers to the commercial farming of aquatic organisms for food, using tanks, 
constructed ponds or enclosures where their living conditions and feeding are controlled. The 
aquaculture industry is growing at a slower pace today, but as of 2006 it accounted for 47 percent 
of all seafood available for human consumption.67 

http://www.jhsph.edu/teachingfood/curriculum/agriculture_and_ecosystems.html�
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One type of aquaculture is called open ocean aquaculture (OOA), which means raising fish in 
offshore pens or cages that are free-floating, secured to a structure, anchored to the ocean floor or 
towed by a boat.69 OOA has parallels with the IFAP model but also has its own unique problems. 

It takes up to five pounds of wild caught fish to raise a pound of farmed fish, because many farmed 
fish, such as salmon, are carnivores. To feed these farmed fish, producers often rely on wild-caught 
fish such as anchovies and sardines as the source of fish feed protein. This practice can severely 
deplete wild stocks of these small fish species—which are an important part of the ocean food 
chain—while claiming to take pressure off wild fisheries.70 

Since fish are concentrated in a small area, their waste is also concentrated. If the surrounding 
waters have slow currents, domesticated fish pens can contribute to a localized pollution 
problem.71  

Fish escapes from OOA facilities are common, and escaped fish can create problems for their wild 
counterparts. The harms they cause can include increased competition for mates, living space, and 
food. When they interbreed with wild fish the resulting offspring are less fit to survive in the wild 
than a purely wild fish would be.72  

As in IFAP facilities, cramped conditions in open-ocean pens make disease more likely. These 
circumstances lead to the use of antibiotics that may impact surrounding ocean life. Residues of 
those drugs can accumulate in fish raised in aquaculture and pose risks for people consuming 
them.73-75 

Alternative systems 
Recirculating aquaculture systems (RAS) have been proposed as an alternative to open-ocean 
aquaculture. In these closed-loop systems, water flows from the fish tank to a treatment process 
and then back to the tank. Because it treats water and reuses it, an RAS uses about 20 percent as 
much water as pond aquaculture while also solving the waste management problem that exists in 
other aquaculture systems. It also benefits producers by allowing them to maximize production in a 
small area of land, and by helping them avoid conflicts over scarce water supplies.76,77 

Conclusion 
The dominant model of food animal production in the United States, known as industrial food 
animal production, or IFAP, has been highly productive (in some respects) and highly profitable for 
many different kinds of companies in the agriculture sector. The model has also been followed in 
many other countries and continues to be replicated around the world. This system, however, is 
causing serious public health, environmental, social and animal welfare harms. Some farmers are 
pursuing alternative methods of production that attempt to avoid or minimize these negative 
outcomes and create a more sustainable system of production. 
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