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Food Safety: By the Numbers



Overview

 Approximately 1 in 6 Americans get sick from foodborne illnesses each 
year, and 3,000 people die nationally (CDC)

 The annual burden of foodborne illnesses to consumers is estimated 
between $15 billion (ERS, 2014) and $55.5 billion (Scharff, 2015)

 Food safety outbreaks cost the food industry billions of dollars each year

 Foodborne pathogens predominantly affect children, the elderly, and 
people with suppressed immunity (FDA, 2019)



Estimating costs to the industry

 The food industry experiences substantial losses due to food safety recalls 

and outbreaks

 Due to the E.coli O157:H7 in spinach in 2006, the estimated losses to the bagged 

spinach industry reached $205.8 million (Arnade et al., 2009)

 Due to the Listeria in branded ready-to-eat meats, a study found that sales 

dropped by 22% during the recall period, and it took months after the recall to 

go back to the pre-recall brand market shares (Thomsen et al., 2006)

 A study projects that post-BSE, a nation-wide recall of ground beef due to food 

safety, leads to a $96 million in losses for the beef industry, in a two week period, 

following the recall event (Taylor et al., 2016)

Source: Food Safety News



Risk to Consumers

 Consuming food is risky

 Food may be contaminated by bacteria, viruses, or mold (HHS, 2020)

 Food may be contaminated at any stage of the supply chain, including pre-

harvest, during harvest, processing, transportation, at the retail outlets, at home 

or restaurants

 Foodborne illnesses range from mild to severe

 Symptoms include diarrhea and vomiting. In a small percentage of cases, there 

are long-term health effects such as kidney failure, paralysis, seizures, 

hearing/visual impairments, and mental retardation. Some cases result with 

death. (Roberts et al., 2009)



Estimating costs to consumers

 Foodborne diseases have substantial costs for consumers, only some of 

which may be quantified

 Hospitalization costs

 Physician costs

 Pharmaceutical costs

 Lost income

 Lost school days

 Quality-adjusted life years (QALYs) – Costs of pain and suffering



Estimating costs to consumers

 Focusing on costs to consumers specifically, estimates for California show:

 Average cost per case, $1,279

 Average cost per resident, $192

 Total cost for the state, $7.35 billion (Scharff, 2015)

 Other costs, not included:

 Costs to family members

 Costs to the public health sector to monitor, track, and respond to food safety 

outbreaks (Scharff, 2015)



Food Safety News

Sources: Food Safety News; Quality Assurance Magazine; Food Safety Magazine



Hard Choices



Whose 

responsibility 

is food 

safety?



Food Safety: 

Understanding Consumer Behavior



Consumers & Food

 Food safety is a credence attribute (Starbird, 2005)

 Consumers may not be willing to pay for an attribute they cannot observe 

at the time of purchase, or even after consumption

 Research by Chicago Council on Global Affairs and Deloitte Consulting 

LLP show that consumers greatly value food safety



Consumers & Food

 Studies with both stated and revealed 

preferences show that consumers value 

food safety

 Studies show that consumers decrease 

demand for foods affected by food safety 

recalls or outbreaks

 Most demand effects are relatively short-

lived

 Consumer response varies between 

branded and undifferentiated products

Source: Chicago Council on Global Affairs 



How would your demand change?

Ice cream

Source: PBS



How would your demand change?

Red leaf lettuce

Source: My Delicious Meals



How would your demand change?

Ice cream Red leaf lettuce

Source: PBS
Source: My Delicious Meals



A tale of two recalls

Branded Products

 Consumers switch to competing brands

 Overall demand for the product 
decreases somewhat

 Demand for competing brands 
increases

 Losses are internalized by the company 
involved in the recall

 Product diversification helps



A tale of two recalls

Undifferentiated products
 Overall demand for the product 

category decreases somewhat

 Demand for the specific product 
decreases substantially, although 
demand effects are relatively short-lived

 Demand for other products in the same 
product category increases

 Losses are externalized to the industry

 Product diversification is crucial
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Response to Foodborne Pathogens

 Foodborne pathogens are many and varied, including Salmonella, E-coli 

O157, Listeria, and campylobacter (FDA, 2019) 

 The symptoms of foodborne illnesses range from diarrhea and vomiting to 

loss of balance and confusion, and other complications that lead to 

death (e.g. with listeriosis) (FDA, 2019) 



Response to Foodborne Pathogens

 Research question: Do consumers respond differently to food safety 

outbreaks due to different types of pathogen contamination and 

potential risk?

 Hypothesis 1: Demand drops more (and/or is slower to recover) when the food 

safety recall is due to more dangerous pathogens, compared to other types of 

pathogen contamination

 Hypothesis 2: Households with young children and elderly have a more 

pronounced response to food safety outbreaks, than the general population

 Hypothesis 3: Media coverage of outbreaks affects demand for the recalled 

product and related products



Not all food outlets are created equal

 Large food supermarkets

 Non-traditional retailers: Natural foods and co-op food stores

 Farmers markets

 Purchasing directly from local farmers

 Chain fast food restaurants

 Independent local restaurants

 Mom-and-Pop Convenience stores

 Our own gardens and kitchens



Food Safety: 

Perspectives about the Food Industry



Is it possible for a firm to recover and 

thrive after a food safety outbreak?



Marketing Strategies

1. Advertisements

2. Price discounts

3. Quantity discounts

4. Food safety information

5. Packaging changes

6. Logo and label changes

7. Other changes to product



Marketing Strategies

1. Food safety information

2. Blockchain for food traceability

3. Marketing Agreements Across Producers

a. California Leafy Greens Marketing Agreement

b. British Lion Code of Practice for Eggs

4. Standardization of food safety regulation globally

5. Diversification of production



The costs of ensuring food safety are 

substantial! 

Who should pay?



Paying for Food Safety

 Who should pay?

 Small, family-farm incomes are low. Implementing stricter regulation requires 

resources.

 Consumers prefer low food prices

 Government assistance difficult to implement and enforce

 How much is food safety worth?

 Some costs are difficult to quantify – even with substantial technological 

improvements



Food Safety: 

Data Collection & Utilization



Consumer Behavior Data

➢ Nielsen Datasets:

1. Retail Scanner Data

➢ Store Information

➢ Weekly Product Data

➢ Product UPC, other characteristics

2. Consumer Panel Data

➢ US household food purchase data

➢ Shopping trip information (e.g. date, retail outlets, etc.)

➢ Product characteristics (products purchased, price, brand, etc.)

➢ Demographics 



Consumer Behavior Data

 Collect data using surveys

1. Measure consumers’ willingness to pay

2. Measure consumers’ willingness to accept

 Consider product differences (banded vs. non-differentiated)

 Consider factors such as: pathogen type, household demographics, level 

of information available



Regulation Compliance Data

 Regulation compliance is costly

 How costly is it exactly?

 Incentives between the different agents in the supply chain are not always 

well-aligned

 Food safety regulation compliance training opportunities may be lacking



Estimating Compliance Costs



Estimating Compliance Costs



Estimating Compliance Costs

 Small scale farmer costs in complying with food safety regulation:

o Employee training, sanitation, audits, field monitoring, insurance, harvest 

tools/equipment sanitation, cooler/post harvest, etc.

Source: Food Safety Cost Tracking Tool

Jesse Cassidy, Marco Corona, Jake Fellom, Meaghan Stinn



Cal Poly Role’s

 Partner with other institutions

 Allan Hancock College, Cuesta College

 Work with regulatory agencies

 Work with the food industry

 Involve students in research and outreach



Your Role

 While a student

 Pursue opportunities to learn more about food safety

 Partner with local businesses to create food safety plans (get practice, get a 

senior project, build your resume, do good!)

 Consider Food Safety as a career

 Many job openings

 Professionally and personally rewarding

 Be a voice for change
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