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ABSTRACT 

Because of the recognition of live cattle as reservoirs for several food-borne 

pathogens, researchers have been examining ways to reduce, control or eliminate these 

pathogens on the farm. However, producers have concerns about whether the 

development of pre-harvest interventions will lead to increased liability or regulation. 

This research focuses on the potential for increased liability, regulation, or both from 

increases in the knowledge and technology associated with pre-harvest food safety in the 

beef industry. It examines the current laws and regulations associated with pre-harvest 

food safety and analyzes several proposed measures for future regulation. Second, it 

addresses the question of whether producers will likely be required to implement pre-

harvest food safety interventions because of the threat of liability by applying traditional 

rules of tort law to this new factual situation. The development of pre-harvest 

interventions in the beef industry may lead to increased regulation or liability for 

producers, but is dependent upon several factors, including the cost and effectiveness of 

interventions, our knowledge about the epidemiology of food-borne pathogens, and the 

determination of whether federal food safety law preempts common law tort claims. 
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CHAPTER I 

INTRODUCTION 

In response to consumer concerns, increased regulation, recalls, and the potential 

for terrorist attacks against agricultural or food products, the beef industry in the United 

States has sought to develop a comprehensive "farm to table" approach to food safety. 

While historical efforts have primarily focused on processors, controlling food-pathogens 

prior to harvest has increasingly gained interest among food safety researchers, 

government officials, and consumer groups. 

To date, food safety practices on the farm have primarily centered on voluntary 

quality assurance programs. While these programs have made some progress in terms of 

quality and reduction of chemical and physical hazards, they have not focused on 

microbiological hazards and lack the uniformity or specificity of safety measures found 

in other parts of the chain of production. For example, while HACCP (Hazard Analysis 

Critical Control Points) systems and post-harvest interventions have been developed and 

implemented in processing plants, nothing like it has been developed or implemented in 

the pre-harvest segment of beef production. 

As we Jearn more about food-borne pathogens and their introduction into the food 

production chain, interventions are being developed and potential risk factors are being 

identified which may ultimately help to reduce, control, or eliminate a substantial number 

of food-borne pathogens on the farm. While producers, like other members of the 

production chain, continuously strive to provide a safe and wholesome product, they have 



concerns about whether the development of pre-harvest food safety will expose them to 

additional liability or lead to greater regulation of management practices. Thus, there is a 

need to understand the legal implications associated with these advances. The purpose 

of this research is to qualitatively examine whether cattle producers will ever be legally 

required to implement pre-harvest interventions, either because of the threat of liability, 

or because of direct government regulation. 



CHAPTER II 

REVIEW OF THE LITERATURE 

The Burden of Food-Borne Illness 

Deaths and illnesses from food-borne illness have a major impact on the 

economic and public health of the United States. More than 200 different illnesses are 

transmitted through food and the Centers for Disease Control (CDC) estimates that "76 

million illnesses, 325,000 hospitalizations, and 5,000 deaths" are caused by food-borne 

pathogens in the U.S. each year (Mead et al., 1999). Moreover, new information suggests 

that these estimates may be low due to previously unknown long-term mortality rates 

associated with food-borne illness (Helms et al., 2003). In addition to the toll exacted on 

human life, food-borne illness has significant economic ramifications. The United States 

Department of Agriculture (USDA) estimates that economic losses from food-borne 

illness cost society approximately $6.9 billion per year due to medical costs and lower 

productivity alone (Crutchfield and Roberts, 2000). 

Recalls and outbreaks can have a devastating impact on the beef production and 

processing industry in addition to the impact on the consumers who become ill due to 

contaminated product. Executives of the top beef processing companies in the United 

States have identified food safety as the number one challenge facing the beef industry 

today (Ledbetter, 2002). John Simons, President and CEO of Swift & Co. summarized 

the industry's concern at the Texas Cattle Feeders Association annual meeting in 2002, 



Pre-harvest Food Safety 

In attempting to reduce the prevalence of pathogenic food-borne illness in the 

United States, scientists, government officials, food producers and processors have 

sought to implement a comprehensive "farm to table" approach to food safety. Such an 

approach operates under the theory that each component part of the food production 

chain has responsibilities in ensuring safe, wholesome food. Yet efforts to reduce 

microbial contamination in beef products have primarily focused on the post-harvest 

stage of production and cattle producers have had little involvement. Nevertheless, live 

animals play a significant role in the contamination of beef products. Live cattle have 

been identified as a reservoir for several food-borne pathogens including Escherichia coli 

(E. coli) 0157:H7, Salmonella spp., and Campylobacter spp. (USDA-FSIS, 1994). These 

pathogens can enter the food supply during slaughter from transmission from the hide, 

workers or machinery in the processing environment, or by direct contact with feces or 

digesta from the intestinal tract (Elder et al., 2000). Moreover, a positive correlation has 

been found between positive fecal and hide samples for E. coli 0157:H7 taken from 

cattle and subsequent contamination of the carcasses (Elder et al., 2000). Because the 

potential for direct contamination of the carcass from the animal exists, scientists are 

looking at ways to reduce, control, or eliminate food-borne pathogens prior to harvest. In 

addition to contamination of meat products, cattle can also be a source of contamination 

of other food products. Fruits and vegetables can become contaminated with irrigation 

from contaminated water or from manure used as fertilizer and water sources can become 

contaminated from runoff from feedlots or pastures (Hancock et al., 2001). Decreasing 



the amount of pathogens in the live animal should decrease the occurrence of the 

pathogen in the food supply and reduce the risk of food-borne illness to consumer (Jordan 

et al., 1999). Although research in the area of pre-harvest food safety is in its early 

stages, several interventions the have potential to consistently reduce pathogens in the 

live animal. 

Pre-harvest Food Safety Interventions 

Dietary Changes/Feed Supplements 

Fiber. Using increased amounts of fiber or roughage in cattle diets as a means of 

reducing food-borne pathogens has been subject to controversy due to conflicting reports 

about its effectiveness. Scientists have speculated that levels of £. coli 0157:H7 are 

related to the ruminal pH and the volatile fatty acid (VFA) content in the gastrointestinal 

tract. Diets with increased hay or roughage result in an increased ruminal pH and a 

decrease in VFA concentration, whereas high-concentrate (grain) diets result in the 

opposite (Magnuson et al., 2000; Owens and Goetsh, 1988). Yet the results from studies 

increasing the amount of fiber in cattle diets have not been consistent. 

Early studies reported that feeding sheep diets high in fiber resulted in large 

amounts of shedding of E. coli OI57:H7 in experimentally inoculated animals, while 

shedding was decreased in animals fed a high-nutrient diet consisting of corn and pelleted 

alfalfa (Kudva et al., 1995, 1997). One study that examined the shedding of E. coli 

0157:H7 found that hay-fed cattle shed the pathogen for longer periods (39 to 42 days) 

than those fed a concentrate diet (4 days) (Hovde et al., 1999). Other studies, however, 



reported no relationship between diet and the ruminal presence of E. coli 0151:111 

(Magnuson et al., 2000; Tkalcic et al., 2000). For example, Magnuson et al. (2000) 

reported that there were no differences in the shedding of E. coli 0157:H7 in heifers fed 

growing diets (typically lower concentrate) or finishing diets. 

Still other studies have reported that the amount of acid-tolerant E. coli shed by 

cattle fed hay was less than those fed a concentrate diet (Diez-Gonzalez et al., 1998). 

Finally, a recent study found that although low levels of fiber in sheep diets increased 

shedding, while higher levels decreased shedding. Normal concentrate diets consisting of 

approximately 5% acid detergent fiber increased fecal shedding in lambs, while 

increasing the percentages to rates between 10% and 20% decreased fecal shedding 

without adversely affecting performance (Lema et al., 2002). 

Nevertheless, even if increased hay or roughage in the diet was found to be 

significant in reducing levels of pathogens, questions regarding cost, practicality, and 

marketing currently limit its use. While grass-fed beef may be a positive niche market 

for some producers, it is not considered economically feasible for the industry as a whole 

(Callaway et al., 2003). Finishing cattle on a non-concentrate diet requires additional 

time and has been reported to decrease performance and marketability. Grass-fed or 

forage-finished cattle have also been reported to have a lower dressing percentage, higher 

shrinkage, and lower quality grade (Schroeder et al., 1980). Additionally, grass-fed beef 

has been reported to be more variable in flavor and color and less appealing to consumers 

due to the different flavor and deterioration during retail display (Schroeder et al., 1980). 



Whole Cottonseed. Similar to increased fiber in cattle diets, the inhibitory effects 

of whole cottonseed on shedding off. co/z 0157:H7, has not been cleariy established. 

Some studies have reported a negative association (Garber et al., 1995; Hancock et al., 

1994), while others have reported finding no association (Buchko et al., 2000; Dargatz et 

al., 1997; Herriott et al., 1998). The results of a recent preliminary study from Texas 

Tech University, however, indicated that whole cottonseed may be effective in 

decreasing the shedding of E. coli 0157:H7 in feedlot cattle; and a large-scale study is 

currently underway (Younts-Dahl et al., 2003). 

If whole cottonseed is proven as effective intervention, it may provide some 

unique advantages for producers. Whole cottonseed has long been an important feed 

ingredient in the dairy industry, particularly in the Western U.S. Often fed at a 

concentration of 10 to 15% of the dietary dry matter, whole cottonseed is an excellent 

source of protein, fat, and digestible fiber. Whole cottonseed (with lint) typically 

contains 23.5% crude protein, 19.3% ether extract (fat), and approximately 50% neutral 

detergent fiber (NRC, 2001). Although less frequently used in the feedlot beef cattle 

industry, whole cottonseed can be used effectively in high-concentrate finishing diets of 

beef cattle (Zinn and Plascencia, 1993), potentially replacing all supplemental fat. 

Finally, with regard to cost, depending on two important variables, whole 

cottonseed may be an economical intervention for producers. First, while whole 

cottonseed has advantage over other feeds in that it does not require any processing 

before being fed to cattle, seasonal and geographic differences can cause its price to vary 

widely. Second, depending on the availability of other nutrients, whole cottonseed may 



not always be the most economical option for producers to meet the nutritional needs of 

their livestock (Rogers et al., 2002). 

Direct-Fed Microbials. The application of direct-fed microbials (DFM) to reduce 

pathogens in the food supply has been known for many years and has been proven to be 

inhibitory both in vitro during both growth and refrigerated storage. Direct-fed 

microbials are already used in the poultry industry to inhibit Salmonella and studies have 

confirmed the potential for DFM to decrease the shedding of E. coli 0157:H7 and other 

pathogens in cattle. 

In a recent study at Texas Tech University, researchers found that administering 

DFM to cattle decreased the shedding of E. coli 0157 in the feces of individual animals 

(Brashears et al., 2003). Throughout the trial E. coli 0157 was approximately two times 

more likely to be detected in control samples than in samples from cattle receiving 

supplementation with DFM, and the number of positive hide samples at harvest and the 

number of pens testing positive for the pathogen were decreased. What is more, these 

results were not achieved at the expense of performance. Body weight gain (live or 

carcass basis) and feed intake during the supplementation period did not differ among 

treatments. Gain efficiency on a live-weight basis did not differ among treatments, but 

carcass-based gain efficiency was improved for the two treatments compared with the 

control (Brashears et al., 2003). Follow up studies in 2002 and 2003 found results 

consistent with the first study. Additional validation of the use of these particular DFM 

to reduce E. coli 0157:H7 has been achieved in studies at various locations including 

Canada, University of Nebraska, and Colorado State University. These results suggest 



that feeding DFM to cattle will decrease fecal shedding of E. coli 0151, as well as 

contamination on hides, without detrimental effects on cattle performance. The cost of 

this intervention ranges from approximately 1.5 to 2.0 cents per head per day, depending 

on the size of the feeding operation (Ware, 2003). Thus, for a feeding period of 160-170 

days, the cost would range between $2.40 and $3.40 per head, indicating that this may be 

an economical and effective pre-harvest intervention. 

Tasco. Tasco is a commercially produced feed supplement derived from the 

brown seaweed Ascophyllum nodosum. Although currently FDA-approved and marketed 

for other purposes, researchers at Texas Tech University have found that supplementing 

Tasco during the final 2 weeks on the feedyard has reduced pathogenic E. coli in the 

feces and on the hides of cattle at harvest (Behrends et al., 2000). The cost of feeding 

Tasco for a 14-day period, however, has been reported to be approximately $3.75 to 

$4.25/head (Seamann, 2003). Nevertheless, trials are currently underway to examine the 

effectiveness of feeding for only 7 days prior to slaughter, which would reduce the cost to 

$1.75 to $2.00/head (Seamann, 2003). In addition, as with any intervention, the impact 

of using this intervention on animal performance needs to be investigated further. 

Bacteriophages. Bacteriophages are viruses that can infect and kill certain 

bacterial cells, and their use as an intervention to reduce pathogen levels in cattle may 

have some unique advantages. Bacteriophages are natural, nontoxic, have historically 

been used to treat human infections, and present a possible alternative to using 

antibiotics. They can also target specific pathogens, thus reducing the risk of upsetting 



the normal flora of the rumen. And because bacteriophages are viruses, infecting a few 

animals with the virus could be sufficient to treat an entire herd (Randerson, 2003). 

In clinical trials, enteropathogenic E. coli infections in mice (Smith and Huggins, 

1982), calves, piglets, and lambs (Smith and Huggins, 1983) have been decreased by 

using bacteriophage therapy. More specifically, Kudva et al. (1999) and Waddell et al. 

(2000) reported that bacteriophages have been effective in inhibiting E. coli 0157:H7. 

More recently, researchers at Evergreen College in Washington State have discovered a 

phage that in a small clinical trial reduced numbers of E. coli 0157:H7 by 99 percent in 

just two days (Randerson, 2003). 

Like antibiotics, bacteriophages would likely be used as a one-time treatment 

before slaughter and are likely to be comparable in cost (Brabban, 2003). However, 

bacteriophages are currently not approved for use in human food, and before gaining 

FDA-approval, more research is likely needed to prove that the viruses are not only 

effective, but also safe should they be passed on to humans through the food chain 

(Randerson, 2003; USDA-FSIS, 2002). 

Sodium Chlorate. Small amounts of sodium chlorate have been proven to kill 

harmful intestinal bacteria such as Salmonella typhimurium and E. coli 0151-.HI. A 

recent study found that administering small amounts of sodium chlorate to cattle via 

drinking water 24 hours before slaughter was effective in reducing the amount E. coli 

0157:H7 in the feces, but did not reduce levels of hide contamination (Callaway et al., 

2002). 
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In large amounts, sodium chlorate is toxic to cattle and is not yet approved for use 

in cattle for human consumption. According to a recent USDA report, however, "the 

(FDA) is currently considering whether sodium chlorate is generally recognized as safe 

(GRAS), or whether it should be regulated as a food additive, feed additive or a drug," 

(USDA-FSIS, 2002, p. 2). Moreover, additional studies on performance, meat quality, 

and residue may be needed. Due to these uncertainties, it is currently unknown what the 

economic costs of this intervention will ultimately be, although one report estimates the 

direct cost of the treatment at 30 cents per animal (Duckworth, 2001), indicating this 

could be a cost effective intervention. 

Medicines 

Vaccination. Although still in commercial development, vaccination may be an 

effective intervention strategy for decreasing E. coli 0157:H7 in cattle. While not 

expected to be 100% effective in reducing or eliminating levels of E. coli 0157:H7, a 

vaccine may significantly reduce the amount of infection in cattle or reduce the number 

of days that the animals shed the pathogen. Potter and Finlay (2000) reported that two 

separate vaccinations decreased fecal shedding of the pathogen by cattle, possibly by 

preventing adherence of the organism to the gastro-intestinal tract. In a recent trial, 

researchers from the University of Nebraska found that the vaccine was associated with a 

lower prevalence of cattle shedding detectable E. coli 0157:H7 in their feces. In a trial 

using 384 animals, the prevalence of cattle shedding E. coli 0157 prior to treatment was 

31%, compared with only 8.8% following treatment. (Anonymous, 2003c). Because a 



vaccine is not expected to be commercially available until at least February 2004 

(Bradford, 2003), the price of such a vaccine is not known for certain. However, if it 

falls within the current price range for other bovine vaccines, it has been estimated at 

approximately $1 to $2 per head (Potter, 2003). 

Neomycin Sulfate. Neomycin sulfate is a broad spectrum antibiotic used to treat 

cattle. Elder et al. (2002) recently reported that orally administering therapeutic levels of 

the antibiotic significantly reduced levels of E. coli 0157:H7 in naturally-infected cattle 

and lowered total numbers of generic E. coli. A recent study also confirmed the 

effectiveness of neomycin sulfate in reducing the prevalence of detectable fecal shedding 

before harvest. Ransom and Belk (2003) reported that the prevalence of animals 

shedding E. coli 0157 in their feces or carrying on their hide was 0% and 8.5%, 

respectively, compared to 45.8% and 40.3% in the controls. In spite of these results, the 

potential for widespread use of neomycin sulfate in the industry may be limited due to 

concerns about antibiotic resistance and cost. Concerns about antibiotic resistance 

recently led McDonald's to announce a new policy to encourage its suppliers to reduce 

antibiotic use (Anonymous, 2003b). Additionally, current FDA regulations only permit 

the use of neomycin sulfate "[f]or the treatment and control of colibacillosis (bacterial 

enteritis) caused by Escherichia coli susceptible to neomycin .sulfate in cattle (excluding 

veal calves), swine and goats[,]" and does not specifically allow for the use of neomycin 

to reduce levels of £. coli OI57:H7 (21 C.RR. § 1484 (d)(ii) (2003)). 

Moreover, even if neomycin is ultimately approved for reducing levels of E. coli 

0157:H7, one report speculated that neomycin may be too expensive to administer 
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universally, but may be cost-effective for "high risk cattle two days before slaughter" 

(Maday, 2002). Nevertheless, the cost of the treating a 1200-pound steer has been 

estimated at only $1.34 per head plus handling costs (Keen, 2003). 

Management Practices 

To date no specific sanitation or management practices have been proven that are 

effective at reducing the levels of food-borne pathogens prior to harvest. Certain factors, 

however, such as the conditions of pens and presence of pathogens in the water troughs 

may lead to an increase in higher prevalence of infected animals (LeJeune et al., 2001; 

Smith et al., 2001). Because of this potential for an increase in pathogens, the USDA's 

Food Safety Inspection Service is developing a list of best management practices that 

may help reduce food-borne pathogens before slaughter (USDA-FSIS, 2003). One 

management practice that has already gained attention as a way to increase safety before 

slaughter is cattle cleanliness. Manure on the hides of animals has been identified as a 

source of contamination of beef products during slaughter (Hancock et al., 1999), and 

levels of carcass contamination have been found to be associated with levels of physical 

contaminants such as mud or feces on the hide (Elder et al., 2000). Therefore, if these 

contaminants can be removed before slaughter, it should in turn reduce the probability of 

contamination of the final product. One processing company in Alberta, Canada, has 

already taken this to heart. Cargill recently devised a system that scores the levels of tag, 

mud, and manure on the animals, and awards those producers that consistently provide 

the cleanest animals (Anonymous, 2003a). 
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Future Implications for Pre-Harvest Food Safety 

Because many pre-harvest interventions are still in development (or not FDA-

approved for use in food production) specific data about economic costs of interventions 

were not readily available. Also, because of the differences in study design and measures 

of effectiveness, direct comparison of the effectiveness of the interventions was not 

possible. For example, some studies inoculated only a few animals and measured the 

levels of £. coli 0157:H7 following treatment. In contrast, other studies used naturally-

infected animals and measured the number of animals that tested positive for shedding 

the pathogen in the feces or carrying it on their hides. Thus, as these interventions are 

developed, additional studies to directly compare their cost and effectiveness will be 

needed. 

In addition to evaluating individual interventions, more research is needed on 

using two or more interventions in concert. Most studies to date have only considered the 

effectiveness of utilizing single interventions. Yet using two or more interventions in 

concert or as separate treatments is likely to be more effective. Utilizing a stochastic 

model of the effects of pre-harvest interventions, Jordan and McEwen initially found that 

using a vaccine and a feed supplement to reduce the amount of pathogens in the feces 

would be more effective than using them individually (Jordan et al., 1999). More 

recently, researchers at Colorado State University found that utilizing a direct-fed 

microbial {Lactobacillus acidophilus), neomycin sulfate, and a bacterial vaccine in 

combinations generally resulted in lower numbers of animals shedding E. coli 0157:H7 

or carrying it on their hides than were found using a single intervention (Ransom and 
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Belk, 2003). This "multiple-hurdle" approach to pathogen reduction works under the 

presumption that although no individual intervention will be 100% effective, 

implementing multiple interventions at various steps throughout the chain will have an 

additive effect of reducing the probability of contamination of the final product. Such an 

approach has already been successfully utilized in processing plants as an integral part of 

their hazard analysis critical control point (HACCP) plans (Bacon et al., 2000). 

More research is also needed into how we can incorporate pre-harvest food safety 

into a system-wide, multiple hurdle approach to controlling food-borne pathogens in the 

food chain. The prevalence of food-borne pathogens in live animals, their feces, and on 

their hides suggests that they are major source of contamination, and scientists expect that 

increases in safety at the pre-harvest stage will ultimately result in fewer food-borne 

illnesses (Hancock et al., 2001). Nevertheless, while pre-harvest food safety interventions 

are likely to reduce the probability of contamination of the final product, the amount of 

any such reduction is yet unknown. Although significant progress has been made, we do 

not yet fully understand the epidemiology of how food-borne pathogens move throughout 

the food chain. Gaining an understanding of the ultimate impact of pre-harvest food 

safety interventions on the number of food-borne illnesses is critical for determining 

where to focus our food safety efforts in the future. In conclusion, although pre-harvest 

food safety interventions in beef cattle are still in the early stages of development, several 

possibilities for safe, effective, and practical interventions clearly exist. Still, more 

information is needed on the cost and effectiveness of these interventions as well as the 
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overall impact on the rest of the production chain in order to most effectively and 

efficiently protect the safety of our food supply. 

The Economics of Food Safety 

Demand for and Supply of Food Safety 

Conceptually speaking, food safety can be considered much like any other 

economic good. The amount of food safety, or more specifically the amounts of the 

reduction in risk associated with food-borne illness, "produced," is determined by supply 

and demand, which interact to provide a market quantity and price. The demand for safer 

food can be analyzed using the framework of the health production function (Antle, 

1995). In this basic framework, individuals combine various inputs, such as food, sleep, 

exercise, and other behaviors in a production function to achieve an output of health 

(Kenkel, 1995). The demand for food safety, then, is derived from the desire to avoid the 

disutility associated with food-borne illness, which can cause long-term medical 

problems, increased medical expenses, decreased leisure time, and lower productivity. 

Economists assume that individuals want to maximize their utility, and therefore, are 

willing to pay additional costs for safer food, and ultimately, better health (Antle, 1995). 

This demand "is determined by consumers' willingness to pay for additional safety, 

reflecting the value placed upon the benefits they derive (reduced pain and suffering, 

longer life expectancy, etc.)" (Henson and Traill, 1993, p. 153) In other words, the 

demands for food safety is based upon people's desire to be healthy, and in turn, happy. 

However, like any other good, consumers face decreasing marginal utility for each 
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additional unit of safety, and are less willing to pay as levels of safety increase (Henson 

and Traill, 1993). 

On the supply side, levels of food safety (or again the amount of reduction in risk 

associated with food-borne illness) are determined in part by the demand of consumers 

and in party by the costs of producing food with additional safety characteristics. Like 

the demand for food safety, economists also assume that suppliers are less willing to 

supply each additional unit of food safety due to increasing costs (Henson and Traill, 

1993). In a perfect world these levels of demand and supply would interact to produce a 

socially acceptable level of food safety. Nevertheless, due to market imperfections 

caused by asymmetric information, these socially acceptable levels of safety are not 

always reached, resulting in welfare loss (Antle, 1995; Henson and Traill, 1993). 

Consumer Welfare Loss Due to Imperfect Information 

People have different preferences for different foods based upon taste, nutritional 

value, and perceived probability of contracting food-borne illness. This creates an 

expected utility for each food based upon their utility gained from enjoyment and 

nutrition times the expected probability of disutility from food-borne illness. Persons 

who are risk averse may always choose those foods that have a perceived lower risk of 

illness, while those who are not as risk averse may choose to eat "less-safe" foods 

because of personal preferences, and ultimately higher utility gained from consuming 

them. For example, some people may continue to eat undercooked hamburgers in spite 
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of the dangers from contracting E. coli 0\ 51-.HI, while others may avoid eating 

hamburgers at all, no matter how well cooked (Henson and Traill, 1993). 

In some cases, however, whether people value higher or lower risk, they cannot 

differentiate between different levels of safety and thus make effective choices based 

upon their preferences. When consumers do not have sufficient information to make 

effective choices, they sustain welfare losses because they are not able to maximize their 

utility based upon their preferences (Antle, 1995; Henson and Traill, 1993). 

To explain these differences in safety information for different foods, economists 

have identified three different categories depending on the amount of safety information 

obtainable by consumers. These categories have been defined as search goods, 

experience goods, and credence goods. Search goods are defined as those goods about 

which consumers can readily and easily obtain information about the level of safety. 

Information about the safety of experience goods can be obtained in the long run, but 

only after repeated purchases or through an established reputation for a certain level of 

safety. Finally, credence goods are defined as those goods where consumers cannot 

determine safety levels even after repeated purchases, because of the difficulty in 

discerning the risks or quality attributes associated with those products (Antle, 1995; 

Segerson, 1999). 

Changes in levels of safety have the least amount of effect on demand for 

credence goods because consumers cannot discern the differences, while search and 

experience goods are more responsive because of the transparency of their characteristics. 

For example, in the case of ground beef, without some label, brand name, or other 
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characteristic, consumers have no way of differentiating amongst products as to 

differences in levels of food safety during production. In addition, the demand for 

credence goods is also the most susceptible to negative information about the safety of 

the product in general, because consumers have no means of knowing when a product is 

safe. Using the example of ground beef again, we would expect, and do in fact see, 

temporary decreased demand following negative publicity due to recalls because of 

contamination with E. coliO\51:Kl, and media coverage of "mad cow" disease, because 

these are things which consumers cannot discover for themselves (Marsh et al., 2001). 

In sum, because of the responsiveness of search and experience goods, market 

forces may work to achieve a socially acceptable level of food safety. However, because 

of difficulties in adequately providing information to consumers, markets seldom 

provides the preferred levels of food safety for credence goods. Nevertheless changes in 

market forces, liability rules, technology, or government intervention may correct these 

imperfections. 

Regulation and Liability as Means to Increase Food Safety 

When market forces fail to consistently provide socially acceptable levels of food 

safety, governments can create incentives for firms to increase safety through the product 

liability laws and direct government regulation (Holleran et al., 1999). The economic 

theory of product liability is that the potential for liability for injuries caused by their 

products can serve as an incentive for firms to increase safety without government 

intervention (Antle, 2001). The legal system in the United States provides incentives for 
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firms to maintain "appropriate" levels of safety by providing means for persons affected 

by food-borne illness to recover costs associated with their injuries through claims and 

product liability lawsuits based upon three main causes of action: "strict product liability, 

negligence, and breach of express or implied warranty" (Buzby et al., 2001, p. 36). 

Similarly, state and federal laws and regulations provide incentives for firms to maintain 

adequate levels of safety through a variety of civil and criminal enforcement mechanisms 

which may lead to fines, penalties, seizures of product, and even imprisonment for 

serious violators (Holleran et al., 1999; Packman, 1998). Shavell (1984) examined the 

determinants for using liability or regulation and found that while the best solutions will 

use liability rules and regulation in concert, certain situations may tend to favor one over 

the other. In the case of typical or common accidents, liability rules should suffice. But 

in the case of environmental and health-related risks (like the risk of food-borne illness), 

Shavell argues that liability alone will generally not reduce the risks to a sufficient level, 

and regulation is probably more desirable. 

Nevertheless, the ability of product liability laws and regulatory schemes to 

efficiently and effectively provide sufficient levels of safety has been questioned. Buzby, 

Frenzen, and Rasco (2001) concluded that effectiveness of the product liability system in 

providing incentives to firms to increase food safety was limited by a number of factors 

including high transaction and information costs, limited success by plaintiffs, and 

inability to identify the specific illness or food that caused the harm. Likewise, the cost 

and effectiveness of food safety regulations is difficult to measure and the danger is that 

measures may be not as effective as predicted or impose unnecessary burdens on costs on 

20 



society (Henson and Traill, 1993). Finally, Segerson (1999) argues that even in cases 

where market forces are not likely to provide adequate levels of safety, government 

regulation may not always be warranted. Rather, the mere threat of regulation, along 

with certain financial incentives may provide firms with sufficient incentive to increase 

safety voluntarily. 

Conclusion 

From the previous discussion, a couple of things are evident. First, the issues 

surrounding the mechanisms for achieving an appropriate level of food safety plainly 

touch upon issues of microbiology, law, and economics. The case of pre-harvest food 

safety will likely be no exception. While there are several potentially effective and 

feasible options, no specific interventions have yet been proven cost-effective enough to 

warrant widespread implementation. Second, it is unlikely that the attention on pre-

harvest food safety in the beef industry will go away. Thus, because of the attention on 

pre-harvest food safety as a point in the production chain where safety can be increased, 

an examination of the potential mechanisms to create incentives for producers to 

implement pre-harvest interventions is needed. 
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CHAPTER m 

POTENTL\L LEGAL RESPONSES TO PRE-HARVEST FOOD 

SAFETY ISSUES B^ THE BEEF INDUSTRY 

Introduction 

Since live cattle have been identified as a source for food-home pathogens such 

as E. coli 0157:H7, Salmonella, and Campylobacter, interest has grown in developing 

methods or practices which can reduce or control the presence of these pathogens on the 

farm (pre-harvest) and before they enter the food chain. To date, however, the 

identification of specific management practices or development of interventions that can 

feasibly control the risk of food-borne pathogens on the farm has been limited. 

Nevertheless, in the near future, researchers are likely to identify management practices, 

interventions, or some combination thereof, which can significantly reduce the presence 

of these pathogens on the farm. 

As interventions continue to be developed that can eliminate, control, or 

decreased the prevalence of food-bome pathogens on the farm, cattle producers question 

whether they will ever be legally required to implement pre-harvest interventions, either 

because of direct regulation or because of the threat of lawsuits from processors or 

consumers. The goal of this research is to address the potential for additional regulation 

or liability in the beef industry associated with the development of pre-harvest 

interventions. To meet this overall goal, this study has two objectives. The first 

objective is to analyze the potential for regulation of pre-harvest food safety in the beef 
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industry by identifying how the law currently regulates activities relating to pre-harvest 

food safety and evaluating several proposed measures for additional regulation. The 

second objective is to analyze the potential for producers to incur liability for failure to 

implement pre-harvest food safety interventions. 

Federal and State Regulation of Pre-Harvest Food Safety 

Historical Background 

Prior to the 20"" century, food safety in the United States was primarily thought of 

as an issue for the states, and not the federal government. However, due to concerns 

from Europe about the safety of American meat, in the 1890s Congress passed the Meat 

Inspection Act and several amendments that "required inspections of all cattle for export 

and cattle, hogs, and sheep in interstate commerce for animal diseases such as hog 

cholera and tuberculosis.... [and prohibited] the diversion into commerce of condemned 

carcasses and parts" (Ollinger and Mueller, 2003, p. 3). Nevertheless, by the time Upton 

Sinclair's novel The Jungle was published in 1906, concerns about food safety, including 

concerns about the health of animals being slaughtered and the conditions of 

slaughterhouses had not subsided. This concern caused Congress to act again, passing 

two major pieces of legislation, the Federal Meat Inspection Act, and the Pure Food and 

Drug Act; and thus the modern era of food safety in the United States was begun 

(Ollinger and Mueller, 2003). By the late 20"" century, the majority of concerns raised in 

The Jungle were largely addressed, but public concern about pathogens such as E. coli 

0157:H7, Salmonella, Campylobacter, and Listeria in meat and poultry products brought 
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about the biggest change in food safety regulations in ninety years. The 1996 Pathogen 

Reduction/HACCP (Hazard Analysis Critical Control Point) Rule promulgated by 

USDA's Food Safety Inspection Service required that all federally inspected meat and 

poultry plants develop and implement a HACCP system for evaluating, monitoring, and 

reducing food safety risks in their plants. 

Today, federal regulation of food safety encompasses "12 federal agencies 

spending about one billion dollars to administer approximately 35 laws governing food 

safety quality." (Schumann et al., 1997, p. 2) Of course this authority includes not only 

the power to regulate the safety of food produced in the United States, but also includes 

the authority to set certain safety limits with regard to imported food through the 

imposition of phyto-sanitary regulations, so long as they are not undue barriers to trade. 

And while the federal government has taken much of the responsibility for regulation of 

food safety, states and local authorities still maintain an important, albeit limited, role in 

inspection and enforcement of food safety, particularly with regard to retail 

establishments and the inspection of meat and poultry sold only intrastate. 

Laws and Regulations Related to Pre-Harvest 
Food Safety in the Beef Industry 

While laws relating to food safety in the meat and poultry industries have 

primarily focused on the processing segment of production, there have been, and 

currently still are, a number of laws and regulations in four major areas that are designed 

to protect the safety of food products before animals are harvested. A list of the types of 
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laws relating to pre-harvest food and the enforcement agencies may be found in Table 

3.1. 

Table 3.1. Laws Related to Pre-harvest Food Safety. 

Laws 

Animal 
health/disease 
Laws 

Animal 
Feed/Drug 
Laws 

Transportation 
Laws 

Antemortem 
Inspection 
Laws 

Enforcement 
Agency 

USDA-APHIS, 
State Animal 
Health 
Agencies 

FDA, USDA-
APHIS, EPA 

USDA 

USDA-FSIS 

Relationship to Pre-harvest Food Safety 

Prevent spread of diseases that could 
ultimately be transmitted to humans 
through food products 

Protect food animals from exposure to 
substances that could ultimately 
contaminate food products. 

May reduce stress on the animal and 
therefore help to prevent the spread of 
pathogens. 

Last check for diseased animals and 
illegal drug, biological, or chemical 
residues before animal enters processing 
plant 

Animal Health/Disease Control Laws 

The first area of law that affects pre-harvest food safety concerns laws pertaining 

to animal health and disease. Both state and federal governments have enacted a 

significant number of laws and regulations to addressing animal health and disease. 

On the federal level, the Animal and Plant Health Inspection Service (APHIS), a division 

of the U.S. Department of Agriculture (USDA) spearheads these efforts. On the state 

level, there are a number of agencies that act to protect their respective state's livestock 

industry. The Texas Animal Health Commission, the Nebraska Bureau of Animal 
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Industry, and the Animal Health and Food Safety Services division of the California 

Department of Food and Agriculture services are a few examples of these state agencies. 

These state agencies, along with APHIS, work to control, prevent, or eradicate animal 

diseases in order to protect not only the livestock industry, but also the public health. For 

example, federal regulations prohibit the interstate transfer across state lines of any cattle 

with a number of diseases that can potentially affect animal and human health, and that 

are both known and unknown to the United States including: foot-and-mouth disease, 

bovine piroplasmosis or splenetic fever, scabies in cattle, pseudorabies, tuberculosis, 

Johne's disease, brucellosis, scrapie, bluetongue, and anthrax, to name a few. In addition, 

state agencies have promulgated their own regulations regarding the entry of cattle from 

other states and countries. Moreover, these agencies have primary responsibihty to 

prepare for and respond to any emergency involving animals. 

Such laws affect pre-harvest food safety in the broadest sense, in that they serve 

to control, prevent, and eradicate diseases that could be transmitted to the public through 

animal food products. Tuberculosis, bmcellosis, and Johne's disease are just a few 

examples of diseases that are regulated in the live animal (and before they ever enter the 

production chain) in order to protect the public. 

Animal Feed/Drug Laws 

The second major area of law relating to pre-harvest food safety is animal feed 

and animal drug law. With regard to food-producing animals, such as beef cattle, what is 

put into the animal's systems can have a direct impact on consumer health. Therefore, 
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animal feed and medicine are heavily regulated. The safety of animal feed and feed 

products is the responsibility of the federal Food and Drug Administration (FDA). 

Within the FDA, the Center for Veterinary Medicine (CVM) sets the standards for and 

approves all feed ingredients and feed additives. For example the FDA has prohibited any 

animal proteins in feed to prevent the introduction and spread of bovine spongiform 

encephalopathy (BSE), otherwise known as "mad-cow disease." Additionally, CVM 

establishes regulatory limits, known as action levels, on the allowable levels of 

substances in feed, including naturally occurring toxins, industrial toxins, and certain 

pesticides. Note, however, that the Environmental Protection Agency (EPA) sets 

tolerance levels for pesticides in feed. 

The FDA and the USDA regulate animal drugs and medicines jointly. Like 

human drugs, animal drugs have to meet strict requirements before approval. Animal 

drugs have an additional requirement, however. They have to be safe and effective not 

only for the animals themselves, but if the dmgs are intended for food producing animals, 

there must be no ill effects on humans, either: 

FDA requires animal drug manufacturers to show that each new 
animal drug is safe and effective for its intended use before it is approved 
for marketing. To ensure food safety the Agency sets a tolerance level and 
withdrawal time for the product. For drugs approved for use in food-
producing animals, additional toxicology residue and metabolism studies 
are required. Manufacturers must also submit a reliable assay method for 
detecting drug residues in edible tissues of slaughtered animals and in 
milk. These analytical methods are reviewed by FDA and FSIS before the 
drug is approved. 

FDA establishes tolerances to include a safety factor to assure that 
the dmg will have no harmful effects on consumers of the food product. 
The Agency first determines the level at which the dmg does not produce 
any measurable effect in laboratory animals. From this, the Agency 
determines an acceptable daily intake (ADI), the drug tolerance and 
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withdrawal times are then determined so that the concentrations of dmg 
residues in edible tissues are below the ADI. (FDA, 1994, p. 1). 

Finally, with regard to other types of animal medicine, the Center for Biologies, a 

subdivision of the USDA and APHIS regulates products of biological origin such as 

vaccines, bacterins, antisera, and diagnostic kits, to ensure their safety and effectiveness. 

Thus, with regard to pre-harvest food safety, the FDA, USDA, and EPA are all 

involved in protecting what substances food animals are exposed, again with the intent of 

preventing these substances from affecting the public health through transmission via the 

final products. Additionally, because of their involvement in animal feed and drugs, the 

FDA and USDA will play a major role in the development and approval of any pre-

harvest interventions that consist of administering any substance that is not already 

generally regarded as safe. 

Transportation 

Under 49 U.S.C. § 80502 (1994), known originally as the "Twenty-Eight Hour 

Law" animals being shipped may not, with certain exceptions, be confined during 

transportation for more than 28 consecutive hours without unloading the animals for 

feeding, water, and rest. Although the law was originally written to protect the animals 

from cruelty and to protect their owners economic interests by limiting shrinkage (Fox, 

1995) it may have an incidental effect on pre-harvest food safety by limiting stress on the 

animals, and in turn the shedding of food-borne pathogens (Barham et al., 2002). 
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Antemortem Inspection 

The U.S. Department of Agriculture, acting primarily through its Food Safety 

Inspection Service is responsible for inspection of all meat and poultry plants. Upon 

arrival at any federally inspected slaughterhouse, all cattle are subject to ante-mortem 

(pre-harvest) inspection to remove diseased animals that are unfit for human food from 

the meat supply, and to prevent diseased animals from entering any area where edible 

products are handled. See 9 CFR § 309 et. seq. Any animals with any history or 

condition suggesting that illegal dmg, chemical, or biological resides are present are to be 

marked as "U.S. Condemned." These animals may be held until ample time has passed 

or may be allowed to proceed to slaughter for the purposes of collecting tissue for 

analysis. See 9 CFR § 309.16. Note that under these regulations, while cattle are 

examined for drug, chemical, or biological residues, they currently are not tested for 

several common food-borne pathogens such as E. coli 0157:H7, Salmonella, or 

Camploybacter. Even so, the antemortem inspection represents the final regulatory 

requirement that is intended to improve food safety prior to harvest by attempting to 

prevent harmful substances from entering the processing plant. 

Potential for Further Regulation Relating 
to Pre-Harvest Food Safety 

As shown above, no single agency is currently responsible for pre-harvest food 

safety in the beef industry, and no law specifically addresses the presence of food-bome 

pathogens such as E. coli 0157:H7, Salmonella, or Campylobacter in animals prior to 

harvest. Nevertheless, several measures have been proposed for increasing pre-harvest 
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food safety, including: requirement of "best management practices" on farms which 

would be similar to "good manufacturing practices" in processing plants; performance 

standards with regard to levels of microbiological contamination in the feces or on hides 

prior to presentation for slaughter; or required use of pre-harvest interventions (Hancock 

and Dargatz, 1995). However, each of these solutions is not without limitations. First, 

while the USDA is developing a set of "best management practices" for farms, (USDA-

FSIS, 2003) no specific management practices have yet been identified that consistently 

and efficiently improve pre-harvest food safety. Of course this does not mean that 

current management practices increase food safety risks, either. Second, with regard to 

the testing of animals before slaughter, questions about cost and implementation of such a 

program seem to limit its potential. For example, the time and expense involved in 

current testing methods and the additional personnel needed to administer such a program 

are two potential limitations. Finally, while some interventions show potential to 

increase food safety on the farm, none have been proven to be effective and practical 

enough to warrant requiring their mandatory use. A list of potential pre-harvest 

interventions, including a description of their inhibitory effects, economic costs, and 

current availability is provided in Table 3.2. 

Interestingly enough, the federal agency most closely associated with food safety 

is not interested in any seeking any additional authority with regard to pre-harvest food 

safety. While the USDA has some limited authority to affect pre-harvest food safety, the 
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Table 3.2. Description, Effectiveness, Economic Cost, and Availability of Potential Pre-
harvest Interventions in the Beef Industry. 

Name Description Inhibitory Effect Economic Costs Available? 

I. Dietary Changes/Feed Supplements 

Fiber 

Whole 
Cottonseed 

Probiotics/ 
Direct-Fed 
Microbials 

Tasco 

Using increased 
amounts of fiber 
in cattle diets 

Whole 
cottonseed is 
substituted in 
concentrate to 
feed at a rate 10 
to 15% dry 
matter. 

Bacterial 
organisms which 
maintain proper 
balance and 
health in the 
digestive system 
and help fight 
illness and 
disease. 

Commercially 
available feed 
supplement 
derived from 
brown seaweed. 

Unknown. Inconsistent 
reports on its 
effectiveness make it 
difficult to state 
whether there is any 
inhibitory effect at this 
time. 

Unknown. Young 
dairy calves fed whole 
cottonseed have been 
found to be less likely 
to carry E. coli 
0157:H7. Preliminary 
data have shown similar 
results in feedlot cattle. 

Supplementing cattle 
diet with a 
Lactobacillus-hs&ed 
direct fed microbial has 
been shown to reduce 
the prevalence of E.coU 
0157:H7by 
approximately 50%. 

Supplementing Tasco-
14 at 2% during the 
final two weeks of the 
feeding period has 
reduced pathogenic E. 
coli in the feces and on 
thp hiitfiK of cattle at 

Too impractical to 
implement on a wide-
scale basis. Requires 
extra time on feed 
and may see 
decreased animal 
performance. 

Unknown. Prices 
may vary 
significantly due to 
volatility of price due 
to seasonal and 
geographic variation. 
and potential external 
costs are still being 
studied. 

Estimated at 
approximately 1.5 -
2.00 head/day on 
feed, depending on 
the size of the 
operation. At 160-
170 days, 
approximate $2.40 to 
$3.40 per head. 

14-day feeding 
before slaughter was 
estimated at $3.75 to 
$4.25 per head. 

Yes. 

Yes. 

Yes. 
Currently 
FDA-
approved as 
a feed 
supplement 
in cattle to 
improve 
performance. 

Yes. 
Currently 
FDA-
approved as 
a feed 
supplement 
in cattle. 

harvest. 
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Table 3.2. Continued. 

Name Description Inhibitory Effect Economic Costs Available? 

I. Dietary Changes/Feed Supplements, Continued 

Bacteriophages 

Sodium Chlorate 

Viruses that can 
infect and kill 
harmful bacterial 
cells. 

When ingested, 
sodium chlorate 
has a bactericidal 
effect on E. coli 
0157:H7 

£. CO//0157:H7 has 
been reduced by 
feeding 0157-specific 
bacteriophages after 
inoculation with the 
pathogen. 

Orally administering 
sodium chlorate to 
cattle inoculated with E. 
coliO\51:W 
significantly reduced 
the amount of the 
pathogen in the feces. 

Unknown. Direct 
cost of treatment are 
estimated to be low 
(< $1.00 per head) as 
it is likely be used 
only as a one-time 
treatment before 
slaughter. 

Unknown. Direct cost 
of treatment 
estimated at 300 per 
animal. 

No. 
Currently not 
FDA-
approved for 
use in human 
food. 

No. 
Currently not 
FDA-
approved for 
use on 
animals 
which will be 
harvested for 
food. 

II. Medicines 

Vaccination 

Neomycin Sulfate 

Vaccines 
produce 
antibodies that 
prevent 
adherence and 
colonization of 
pathogens in the 
digestive tracts 
of cattle. 

Broad spectrum 
antibiotic. 

Recent trials of 384 
cattle reported 
prevalence of fecal 
shedding of E. coli 
0157:H7tobe31% 
before treatment and 
8.8% following 
treatment. 

Oral administration of 
therapeutic amounts 
reduced E. coli 
0157:H7 to non-
detectable levels in 
naturally infected cattle. 

Unknown. But if 
comparable to current 
vaccines, could cost 
between $ 1.00 and 
$2.00 per head. 

Direct cost of the 
treatment has been 
estimated at 
approximately $1.34 
per head, not 
including handling 
costs 

No. Not 
likely to be 
approved and 
available for 
commercial 
use for until 
at least 
February 
2004. 

No. 
Neomycin 
sulfate is 
current not 
approved to 
prevent E. 
coli 0\ 51. 
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Table 3.2. Continued. 

Name Description Inhibitory Effect Economic Costs Available? 

III. Management Practices 

Best Management 
Practices 

Cattle Cleanliness 

The USDA is 
currently 
working on a list 
of specific 
management 
practices for 
producers to 
follow to help 
reduce pathogen 
loads on 
animals. 

Practices 
relating to 
keeping mud, 
tag, and feces 
off the animals 
before slaughter. 

Unknown. While 
individual impacts of 
management practices 
may be too small to 
notice, their aggregate 
effect may be 
significant. 

While the actual amount 
of reduction is not 
known, scientists have 
found a positive 
correlation between hide 
contamination and 
carcass contamination. 

Unknown. May be 
very inexpensive for 
simple sanitation 
practices, but major 
changes to 
management 
practices or facilities 
could be expensive. 

Unknown. Costs 
may vary 
significantly due to 
variations in 
geography, facilities 
and season. 

No. A list 
of best 
management 
practices is 
still under 
development 

Yes, as long 
as the 
methods 
used to keep 
the cattle 
clean do not 
violate state 
or federal 
laws and 
regulations. 

IV. Other 

Multiple 
Intervention 
Strategies 

Using DFM, 
vaccines, and 
neomycin 
sulfate in 
combination, for 
example. 

Using three 
interventions together 
was shown to be 
generally more effective 
than any one 
intervention by itself 

Using all three of the 
interventions in 
concert is estimated 
to likely exceed 
$7.00/head. 

No. 
Vaccines 
and 
neomycin 
sulfate not 
current 
available or 
FDA 
approved. 
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policy of USDA's Food Safety hispection Service has been to use their authority with 

regard to meat and poultry plants to create a "ripple effect" throughout the food chain 

(USDA-FSIS, 2001). This ripple effect influences pre-harvest food safety because as 

FSIS puts new requirements on meat and poultry plants, they in tum put new 

requirements on their suppliers (USDA-FSIS, 2001). The benefit of such a plan is that it 

allows the marketplace to work out the details with regard to the most efficient and 

effective means to increase safety on the farm. Moreover, requiring use of additional 

measures on with regard to pre-harvest food safety, unless mandated by an act of 

Congress would have to pass a regulatory impact analysis to ensure that "the benefits of 

the intended regulation justify its costs." (Jacobsen and Kanna, 2001, p. 310) In sum, 

because of the limitations of the currently proposed laws or regulations it does not, at the 

present time, appear to be many practical options for further regulation of pre-harvest 

food safety. In fact, for the time being the methods employed by the USDA, may be the 

most appropriate, because they allow processors and producers to work together to 

determine what steps are most practical and effective in improving the overall safety of 

the beef industry. 

Potential for Civil Liability 

In addition to the potential for regulation, the potential for civil liability for failure 

to implement additional measures to increase pre-harvest food safety needs to be 

examined. The process of imposing liability on defendants for unsafe products requires 

several steps including deciding which person or persons to sue, deciding which theory to 

use, and ultimately proving the elements of your claim. Each of these steps is discussed 
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below followed by an examination of the potential for a plaintiff who was injured by a 

food-bome disease to seek compensation from producers. 

Choice of Defendants 

A primary problem for consumers who contract food-borne illness is linking the 

specific illness to a specific food and firm. This is difficult for individual plaintiffs to 

determine on their own and is usually only determined through evidence of an outbreak 

as determined by public health authorities. Even if one could identify the food and firm 

potentially responsible, how would cattle producers become involved? A plaintiff would 

probably begin by suing the retailer or restaurant chain where the food was purchased. 

After that, it is likely that any additionally parties (processors and producers) would be 

brought in as additional defendants by the retailer or restaurant who is looking to shift 

some of their liability off on them. 

Causes of Action 

There are three main causes of action recognized for product liability: strict 

liability, breach of warranty, and negligence. However, in the case of liability for 

producers, it is highly likely that only a negligence theory would have any chance of 

success. Under a strict liability claim, a plaintiff must prove that the product was both 

defective and "unreasonably dangerous," and that the defect caused the plaintiff's harm 

(Buzby and Frenzen, 1999). Nevertheless, a strict liability cause of action would 

probably not be used, because animals are not generally considered "products" under 
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strict products liability law and through the years courts have recognized that in most 

cases it would be near impossible to make food 100% safe (Buzby and Frenzen, 1999). 

The second types of claims are based upon breach of warranty. While these claims may 

be successful against retailers and manufacturers, they would not likely be successful 

against producers unless some express guarantee was made. Otherwise breach of 

warranty claims are usually based upon an implied warranty that the product is generally 

acceptable for its intended use and that it was not defective when it left the defendant's 

control (Rasco, 1997). In the case of beef products, because contamination with 

pathogens only occurs during slaughter and are not inherently in the muscle, animals 

would not be considered defective when they were sold to the processor. Negligence 

claims, however, are more general in nature, and simply based upon the premise that the 

defendant failed to use "reasonable care" with regard to the production and handling of 

the food. 

Potential for Negligence Claims Against Producers 

Because other theories of liability are probably not going to be very effective, a 

general claim of negligence is probably the cause of action with the only chance of 

success. In simplest terms, a cause of action based upon negligence is based upon the 

allegation that the defendant somehow failed to exercise reasonable care to avoid injuring 

or harming someone else. To succeed on a claim of negligence a plaintiff must prove 

four elements: duty, breach, causation, and damages. A brief discussion of each of these 

elements follows below. 
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Breach of the Duty of Care 

Duty pertains to the level of care owed to persons, and depends upon a number of 

circumstances including the nature of the relationship, the knowledge of the parties, and 

the reasonableness of the actions involved. Essentially to determine whether a defendant 

has breached his duty, the question must be asked of what a reasonable person would do 

in the same situation? One thing that makes such a rule workable and yet at the same 

time difficult, is the fact that the question of what actions are "reasonable" in a given 

situation tend to depend upon a number of things, including current social and economic 

conditions (Jacobsen and Kanna, 2001). Thus, as new safety technologies are developed 

and social values change with regard to certain risks, the standard of what is "reasonable" 

may change as well. Note however, that this rule does not mean that where greater safety 

precautions are available, they are automatically mandated. Only those precautions that 

would be considered "reasonable," especially with regard to the costs and benefits 

involved in implementing those measures are required (Jacobsen and Kanna, 2001). 

One way to analyze when such employing safety precautions are reasonable or not is to 

utilize a formula described first by Judge Learned Hand in the case of United States v. 

Carroll Towing (159 F.2d 169, 173 [2"'' Cir. 1974]). hi that case the Judge Hand 

described duty as a function of (1) the probability of harm in question (P), (2) the severity 

of that harm or loss (L), and (3) the cost or "burden" of the protecting against the harm 

(B). Using these variables, liability depends upon whether the cost of the avoiding the 

harm (B) is less than the probability of the harm (P) times the severity of the loss (L). 
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Causation 

In addition to a breach of the duty of care, a plaintiff must also prove that the act 

or omission by the defendant was a cause of the plaintiff's harm (Abraham, 1997). 

Traditionally, causation has been divided into two concepts, cause-in-fact, and proximate 

cause. Recently, however, in certain types of litigation, courts have made an additional 

distinction between certain types of evidence that relate to issues of general and specific 

causation (Green et al., 2000). Each of the aforementioned terms relating to causation is 

discussed below. 

Cause-in-Fact. Cause-in-fact is often determined by using one of two tests, the 

but-for test or substantial factor test (Abraham, 1997). With the but-for test, the inquiry 

is whether "but for" the defendant doing x, harm y would have never occurred. This is 

usually fairly straightforward. But for the defendant running the red light, the defendant 

would not have struck the other vehicle. Meanwhile, instead of but-for test, other courts 

ask whether or not the defendant's conduct was a "substantial factor" in producing the 

harm. Although these tests may vary in emphasis to a certain degree, both require the 

jury to ask what would have happened had the defendant's negligent act not occurred 

(Abraham, 1997). 

Of course, these tests only are applicable in relatively simple cases where only 

one defendant is involved. When multiple defendants and multiple causes are involved, a 

theory holding all the defendants liable for the harm may be used. In these types of 

cases, where two or more defendants are negligent, but the amount of harm attributable to 
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each defendant cannot be proven, the law has held them jointly and severally hable for 

the plaintiffs harm (Abraham, 1997). 

Proximate Cause. Proximate cause refers to the standard whereby only certain 

proximities in time and space will qualify as legally sufficient cause, even if the 

defendant's act was a cause-in-fact of the plaintiff's harm (Abraham, 1997). Proximate 

cause is primarily concerned with the notion of foreseeability and asks whether the 

plaintiff and the harm that resulted were foreseeable consequences of the defendant's 

actions (Abraham, 1997). The concept is also closely related to duty, as it concerns the 

question of what risks we expect the defendants to guard against. In other words, while 

the harm in question may be a cause-in-fact of the defendant's neghgence, some 

consequences of the defendant's negligence may be so remote, unforeseeable or the result 

of an intervening or superseding causes, such that the courts do not hold the defendants 

hable (Abraham, 1997). 

General and Specific Causation. In most cases, the question of how the chain of 

events led to the harm in question is understood without the need for expert scientific 

testimony (Green et al., 2000). For example, there is little doubt that broken bones can be 

caused by impact with solid objects. However, in cases where exposure to some agent or 

toxin is alleged to cause cancer, the defendants may challenge the theory of whether there 

is even a relationship between the exposure and the cancer in general. This relationship 

is referred to as general causation; and where the mechanism of cause and effect is not 

evident to the common person, the plaintiff must prove that the theory about causation 

upon which he or she seeks to proceed is generally accepted within the scientific 
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community (Green et al., 2000). In other words, the plaintiff must prove that it is 

generally accepted that exposure to agent or risk factor x is a cause of harm or disease y. 

Specific causation, on the other hand simply refers to the traditional principles of 

causation, cause-in-fact and proximate cause, as they relate specifically to the individual. 

Today many courts, including the federal court system require general and 

specific causation; although at least three states (California, Arizona, and Illinois) 

expressly do not (Metzger, 2002). hi courts that do require evidence of general 

causation, before a plaintiff can recover from a defendant for his damages, he must prove 

both general and specific causation beyond a preponderance of the evidence at trial. In 

other words, upon viewing all of the evidence presented at trial, the greater weight of the 

evidence must show that the plaintiff's harm was caused by the defendant's negligence. 

Use of Epidemiology to Prove General Causation 

Epidemiology as a discipline is concerned primarily with the study of "the 

incidence, distribution, and etiology [cause] of disease in populations," and 

epidemiological evidence is often presented in the courtroom to prove or disprove a 

plaintiff's case with regard to general causation (Green et al., 2000, p. 335). Evidence 

with regard to epidemiology often compares whether certain factors are associated with 

certain diseases in groups of individuals (Cordis, 2000). However even if a certain factor 

or exposure is associated with a disease, it does not mean that the disease is caused by the 

factor or exposure in question. 

48 



Traditionally, courts allowed jurors to decide whether certain evidence relating to 

causation was sufficient to warrant finding for the plaintiff. However, as recounted by 

the court in the case of In Re Joint Eastern & Southern Dist. Abestos Litigation, (82 F. 

Supp. 1015 [S.D.N.Y. 1993]), following the use of questionable epidemiological studies 

to obtain substantial awards in the early eighties in litigation in regarding Agent Orange 

(a drug sprayed as a defoliant in Vietnam) and Benedictin (a drug marketed for morning 

sickness which allegedly caused birth defects) courts have modified this practice 

somewhat. As stated above, courts are requiring that plaintiffs first establish the general 

causation between the exposure and the disease. Again, general causation requires that 

the plaintiff must prove that their theory is truly grounded in science and not just 

speculative: " 'An agent cannot be considered to cause the illness of a specific person 

unless it is recognized as a cause of the disease in general' " (Green et al., 2000, pp. 383-

384). 

Determining a Causal Relationship. Statistical association alone does not 

determine whether certain factors are a cause of disease. Rather, epidemiologists 

examine a number of factors, including the strength of association in determining 

causation. They are: 

1. temporal relationship; 

2. strength of the association; 

3. dose-response relationship; 

4. whether the results can be replicated; 

5. biological plausibility; 
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6. whether alternative explanations have been considered 

7. effect of ceasing exposure; and 

8. specificity of the association. 

(Green et al., 2000, p. 375). 

First, it must be noted that while the accumulation of evidence related to these 

factors about an agent or exposure is important, it is not an exact formula. One or more 

of these factors may not be very strong even in cases where an actual causal relationship 

exists. Likewise, the fact that some of the factors are present does not always indicate a 

causal relationship. 

Proving General Causation. In order to meet the burden of proving general 

causation, some courts have held that in addition to evidence pertaining to the factors 

concerning the plaintiff must provide evidence that at a minimum, the relative risk for the 

exposure and the disease is greater than 2.0 (Green et al., 2000). Relative risk (RR) is a 

term used to describe the strength of association between an exposure and a disease and 

is defined as: " . . . [T]he ratio of the incidence rate (often referred to as incidence) of 

disease in exposed individuals to the incidence rate in unexposed individuals" (Green et 

al., 2000, p. 348). This rate is calculated by dividing the incidence rate (IR) in the 

exposed by the incidence rate in the unexposed: 

(RR) = IR(exp) / IR (non-exp). 

If a relative risk is equal to 1.0, the disease is equally likely to be found in 

exposed and unexposed individuals. If the relative risk is greater than 1.0, however, the 

disease is more likely to be found in exposed than in unexposed individuals. 
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Another important factor to consider in considering the strength of the 

association, is the attributable risk percentage (AR%). The attributable risk percentage 

"reflects the maximum proportion of the disease that can be attributed to exposure to an 

agent and consequently the maximum proportion of disease that could be prevented by 

blocking the effect of the exposure or eliminating the exposure" (Green et al., 2000). 

Subtracting the incidence rate in the unexposed from the incidence rate in the exposed, 

and then dividing that number by the incidence rate in the exposed determines the 

attributable risk percentage: 

AR% = (IR (exposed) - IR (unexposed)) / IR (exposed). 

Note that an attributable risk percentage of .5, or 50% correlates to a relative risk of 2.0 

(Green et al., 2000). 

As mentioned earlier, a relative risk of 1.0 means that there is no association 

between the agent and the disease. Thus, when a relative risk reaches 2.0, it is implied 

that persons with the exposure are more likely to develop the disease than those who are 

not exposed. In addition, when a relative risk which is greater than 2.0, the attributable 

risk percent is greater than 50%, thus allowing the plaintiff to meet his burden of the 

preponderance of the evidence that what they are trying to prove is more likely than not 

to be true (Green et al., 2000). 
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Analysis of the Elements of a Negligence Claim 

Breach of Duty 

Employing Judge Hand's formula with regard to duty and breach, we first need to 

first identify the harm in question and its probability of occurrence. In this case the harm 

is to protect against the probability of pathogens entering the food chain and ultimately 

contaminating products and making consumers ill. Next, the severity of this harm needs 

to be assessed. In this case due to the nature and severity of food-bome illness caused by 

pathogens such as E. coli 0157:H7, the potential harm involved is very high. The final 

question concerns the burden of preventing against this harm. The answer to this 

question depends upon of the cost and effectiveness of safety mechanisms involved. For 

example, in the case of Kircos v. Holiday Food Center, (424 Mich. 487, 381 N.W.2d 764, 

[1986]) the Michigan Supreme Court noted that the question of whether there is a duty on 

the part of pork producers to test hogs for trichinosis depended upon the availability of 

feasible detection and treatment methods. Similarly, we are concerned with the cost and 

effectiveness of pre-harvest interventions in controlling food-borne pathogens prior to 

harvest. To date, no interventions have been proven that are FDA-approved, feasible, 

and effective at reducing food-borne pathogens before harvest, although several 

possibilities exist (Table 3.2). Before finding that a producer breached his or her duty of 

care, a court would have to find that one or more pre-harvest interventions were 

"reasonable" both in terms of cost to the producer and in terms of effectiveness in 

decreasing the risk of illness. Of course, this implies that interventions will likely fall 

into one of four categories: (1) too costly and not effective; (2) too costly, but effective; 
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(3) reasonable cost, not effective; (4) reasonable cost and effective. An illustration of 

these possibilities with regard to cost and effectiveness can be found in Figure 3.1. In the 

illustration, random points representing potential interventions are plotted by cost and 

effectiveness with lines separating reasonable from unreasonable levels for both factors. 

Before specific interventions can be deemed "reasonable" or "unreasonable" a couple of 

important questions must first be answered. First, the question of what constitutes an 

"effective" pre-harvest intervention has not been definitively answered. So far, most 

interventions have focused on reducing the prevalence of E. coli 0157 in the feces of 

animals, since fecal material may contaminate the carcass during harvest. While the 

presence of pathogens in the feces is an important source of transmission, it has been 

suggested that hide contamination may be a more important source of contamination of 

carcasses (Besser et al., 2003). Once this is determined, the some measure of minimum 

effectiveness then must also be determined. Additionally, while increased safety on the 

farm is expected to ultimately decrease the number of food-borne illnesses, the amount of 

this decrease is not fully known. Finally, the costs associated with implementing pre-

harvest interventions need to be assessed to determine what additional costs are 

"reasonable" for producers to incur for reducing the risk of illness. These costs of course 

include not only the direct costs of the interventions themselves, but also may include 

indirect costs such as additional handling costs, or costs associated with negative impacts 

on cattle performance. 

In conclusion, it appears that because of the lack of any identifiable, effective, 

practical, and available intervention that a producer reasonably should have been 
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Figure 4.1. Illustration of "reasonableness" determination with regard to potential pre-
harvest interventions based upon cost and effectiveness. Lines represent 
minimum values for "reasonableness" with regard to both criteria. Data 
points A, B, C, D, E, F, and G are random points used for illustration and do 
not identify specific interventions. Intervention A = too costly, not 
effective; interventions E and G = too costly, but effective; interventions B 
and C = reasonable cost, not effective; interventions D and F = reasonable 
cost and effective. 
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expected to use, a plaintiff would currently have a difficult time proving a breach of duty 

for not using pre-harvest interventions. However, this may change in the future. As 

technology and scientific knowledge with regard to pre-harvest interventions continues to 

develop, we would expect interventions to become more effective and less costly. Thus, 

in the future producers may find that they do have a duty to implement pre-harvest 

interventions. 

Causation 

General Causation. As stated earlier, some courts are requiring that plaintiffs 

provide scientific evidence that the exposure and the harm in question are causally 

related. In this case, the question would be whether a plaintiff could prove that not using 

a proposed pre-harvest intervention is casually related to the disease. However, the 

question remains as to what the plaintiff would be expected to prove. The question is 

whether a plaintiff would only have to prove that interventions are effective at reducing 

pathogens in the feces or hides of animals prior to harvest or whether they need to be 

proven to reduce the risk of food-borne illness in consumers. The mle on general 

causation would seem to indicate that a plaintiff would have to prove that not using a pre-

harvest intervention would create a relative risk of illness of 2.0 or greater. While there 

are good reasons to believe that a reduction in pathogens on the farm will result in fewer 

human illnesses, it is not a scientific certainty. For example, despite the efforts of the 

government and processors to reduce pathogens in the plant, there has not been any 

sustained reductions in the number of E. coli 0157:H7 infections between 1996 and 2002 
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(CDC, 2003). Of course, this may not be indicative of the true success or failure of food 

safety regulations, but rather may be only related to better surveillance, detection, and 

reporting methods. 

Cause-in-Fact. With regard to cause-in-fact, the defendant would have to prove 

either that her harm would not have occurred but-for the defendant's negligence or that 

the defendant's negligence was a substantial factor in bringing about her harm. In the 

case of pre-harvest food safety, animals are a reservoir of several food-bome pathogens 

and fecal matter from the hide and digestive tract are primary modes of transmission to 

carcasses. Thus, the failure to use an effective pre-harvest intervention would probably 

be cause-in-fact of contamination. Of course, for contamination to travel all the way 

from the animal to the consumer, there are likely other factors that could also be causes-

in-fact of the illness, and other parties could be negligent as well. In that case the 

multiple causation theories could potentially be used to hold the defendants jointly and 

severally liable, or depending on the liability structure in that state, the plaintiff may only 

have to prove that the producer's negligence was a "substantial factor" in causing the 

illness. 

Proximate Cause. Because of the lack of contact with consumers, proximate 

cause has been mentioned as a reason why producers or processors may not have be 

liable for food-borne illness incidents "because it limits the defendant's liability to 

'foreseeable damages' " (Buzby and Frenzen, 1999). However, a review of the rules of 

proximate cause indicates that assuming the other elements are met, food-bome illness in 
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consumers may be found to be a proximate cause of producer's negligence, even where 

other parties like processors, retailers, or consumers conduct is also a contributing cause: 

Where the negligent conduct of the actor creates or increases the 
risk of a particular harm and is a substantial factor in causing that harm the 
fact that the harm is brought about through the intervention of another 
force does not relieve the actor of liability, except where the harm is 
intentionally caused by a third person and is not within the scope of the 
risk created by the actor's conduct. 

(Restatement (Second) Torts § 442B). 

Additionally, proximate cause may also be found if it is foreseeable that third 

persons will act in some way that will cause harm: 

If the likelihood that a third person may act in a particular manner 
is the hazard or one of the hazards which makes the actor negligent, such 
an act whether innocent, negligent, intentionally tortuous, or criminal does 
not prevent the actor from being liable for harm caused thereby. 

(Restatement (Second) Torts § 449). 

Thus, where the particular hazard is the increased risk of product contamination 

with E. coli 0157:H7, the fact that a cook at a fast food restaurant may negligently cook a 

hamburger may not alleviate a producer from liability. Also, the very fact that it is 

foreseeable that a consumer or cook will negligently or innocently undercook a 

hamburger may give rise to a duty for producers to, as much economically feasible, 

reduce the potential for contamination. 

Additional Issues 

Federal Preemption of Common Law Tort Claims. One potential defense that 

could serve to help producers from liability for failure to implement pre-harvest 
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interventions is the defense of federal preemption. The theory for this defense is based 

upon the idea that in certain areas of law, rather than have fifty different and possibly 

conflicting sets of rules. Congress has decided to set one standard, and in doing so 

preempt all other state regulation, including the causes of action described above. 

Manufacturers of several federally-regulated products have successfully used this defense 

in recent years (Ausness, 1996). 

However, in the case of beef products, the rules have not been clearly established. 

In the case of Boulahanis v. Prevo's Family Meat Market, (230 Mich. App. 131, 583 

N.W.2d 509 [1998]), the Michigan Court of Appeals held that where federally-inspected 

meat products complied with the current federal regulations, common law tort claims 

could not be used to recover for injuries caused by their illnesses. However, in a more 

recent case. Estate ofKriefall v. Sizzler United States Franchise, (2003 WI APP 199, 

2003 Wise. App. LEXIS 482 [2003]) the Wisconsin Court of Appeals came to the 

opposite conclusion and held that the Federal Meat Inspection Act does not preempt 

common law tort claims. The case was appealed to the Wisconsin Supreme Court, who 

denied to hear the case, and as of the date of this writing, is being appealed to the United 

States Supreme Court (Held, 2003). 

If the ruling in the Wisconsin case is upheld on appeal, it will make the potential 

for liability much greater for two reasons. First, it would allow more claims against 

processors for injuries caused by all products, regardless of whether they met the federal 

standards. Secondly, it would eliminate the possibility of producers using federal 

preemption as a defense in negligence claims. Before any cattle enter any federally-
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inspected processing plants, they are examined to see whether there is any evidence of 

illegal drug, chemical, or biological residues. If there is any evidence, the animals are 

condemned. As it currently stands, however, cattle are not examined for contamination 

with E. coli 0157:H7 or other food-borne pathogens. Thus, if the federal preemption 

defense remains available, producers could argue that where cattle meet all federal 

regulations with regard to presentation of animals for harvest, they ".. . . should not be 

ordinarily required to comply with additional standards imposed upon them by principles 

of state tort law" (Ausness, 1996, pp. 1212-1213). 

Animal Identification Systems. In response to concems about terrorist attacks 

against agriculture, and to enhance efforts to better manage recalls and outbreaks of food-

bome disease, government and industry representatives are examining the potential 

application of animal identification systems in the United States and abroad. (Caporale et 

al., 2001; Doyle, 2003). These systems are designed to provide information on the source 

of an outbreak to assist in the application of control measures and prevent future 

occurrences (Caporale et al., 2001). While such a system may have positive aspects in 

terms of controlling and responding to intentional or non-intentional outbreaks of disease, 

producers have concerns that such systems could be used as a tool to unduly impose 

liability on them. While theoretically these systems could be used to trace an outbreak 

back to an individual producer or feedlot, the basic mles regarding liability will still 

apply. Thus, even if a source of an outbreak can be identified; before liability can be 

imposed there must be a finding that the producer or feedlot was legally responsible for 

causing such an outbreak. So, animal identification systems, in and of themselves will 
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not create any new liability for producers. Rather, they may serve as a tool by which 

plaintiffs may employ in seeking to prove the elements of their case. 

Conclusion 

This analysis examined the potential for additional regulation or liability from the 

development of pre-harvest interventions. Due to the current lack of knowledge about 

the cost and effectiveness of pre-harvest interventions, the potential for regulation or 

additional liability does not appear to be likely in the immediate future. In the future, 

these factors may change and ultimately require the use of pre-harvest interventions. 

Nevertheless, there are other forces, not analyzed here, which may influence producers' 

decision to implement pre-harvest interventions. Specifically, market forces may provide 

an opportunity for producers to gain financially from voluntarily implementation of pre-

harvest interventions. Additionally, implementation of pre-harvest interventions may 

simply become a prerequisite to market access due to demands from processors and 

retailers. 
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CHAPTER IV 

GENERAL DISCUSSION 

Interdisciplinary research that utilizes the perspectives and analysis from different 

academic disciplines have an established place in solving today's food safety problems: 

"It is clear. . . . that interdisciplinary approaches are the best approaches to solving 

problems in food safety.'' (Murano and Hooker, 2001, p. 210) As we have seen here, 

food safety issues are not based entirely in one discipline but rather touch on several 

distinct areas including microbiology, law, epidemiology, animal science, public policy, 

and economics. 

In the case of pre-harvest food safety in the beef industry it is clear from this 

research that three major areas that will affect the future of pre-harvest food safety in the 

beef industry. The primary area that will affect pre-harvest food safety in the future is 

our knowledge about the epidemiology of food-borne pathogens and how they are 

introduced into and transmitted from the animals into and throughout the food supply. 

As our knowledge in this area increases, it will impact on the development of new 

interventions or the identification of specific risk factors that could increase the potential 

for infection of hve animals prior to harvest. In tum, this may have an impact on 

producer's duty to control such risks. However, because our knowledge about the means 

to eliminate, reduce, or control food-borne pathogens is limited, there is currently little 

threat of liability or regulation with regard to implementing pre-harvest interventions. 
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Second, gaining an understanding of the economic costs and benefits associated with pre-

harvest interventions is important for developing and evaluating the potential 

implementation of different interventions. Finally, understanding the legal implications 

of pre-harvest interventions is important; whether it is through analyzing the threat of 

increased liability or regulation for producers or approval of pre-harvest interventions. 

While this research only examined pre-harvest food safety from a legal perspective, the 

identification of the inter-relationships between these disciplines has definite value. For 

example, the question of whether producers will ultimately be required by threat of 

liability to implement pre-harvest interventions depends on several different factors. It 

requires an assessment of the a) the potential harm involved from not implementing the 

measure, b) the effectiveness of the safety mechanism in question, and c) the cost of 

implementing the safety mechanism. At first the question sounds relatively simple, but 

when you begin to ask questions about the epidemiology of E. coli 0157:H7 on the farm, 

all the potential control strategies, and the economic costs and benefits to producers and 

consumers, it becomes clear that you are no longer dealing with a simple issue. Such is 

the nature of food safety issues in the 2l" century. While finding all the solutions to food 

safety problems may not be possible, utilizing multidisciplinary studies such as this one 

may help us to gain a better understanding of the questions we need to ask. 
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