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Abstract
A regulatory liability-based approach to reducing foodborne illnesses is widely used in the
U.S. But how effective is it? We exploit regulatory regime variation across states and over
time to examine the relationship between product liability laws and reported foodborne
illnesses. We find a positive and statistically significant relationship between strict liability
with punitive damages and the number of reported foodborne illnesses. We find, however,
no statistically significant relationship between strict liability with punitive damages and
the number of foodborne illness-related hospitalizations and deaths.
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Introduction

Food contamination is one of the leading causes of illness and mortality worldwide
(Havelaar et al., 2015). Forty-eight million people fall ill, hundred and thirty thousand
are hospitalized, and three thousand die from foodborne diseases annually in the U.S.
(Centers for Disease Control and Prevention, 2010). The annual economic burden of food-
borne illnesses has been estimated at $17.6 billion (U.S. Department of Agriculture,
2021a), including medical costs, productivity losses, premature mortality, and loss of
quality-adjusted life years.1

Laws and regulations can influence consumers' and producers' illness prevention
behavior (Kolstad et al., 1990; Roe, 2004; Yoder, 2008). Product liability laws may affect
product safety outcomes and complement other regulations (Kolstad et al., 1990; Roe,

© The Author(s), 2022. Published by Cambridge University Press on behalf of the Northeastern Agricultural and Resource
Economics Association. This is an Open Access article, distributed under the terms of the Creative Commons Attribution
licence (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted re-use, distribution and reproduction,
provided the original article is properly cited.

1Quality-adjusted life years (QALY) criteria measure the impact of various health conditions on individ-
uals' ability to involve in normal life activities (Hoffmann et al., 2012)
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2004; Shavell, 1984). Liability laws enable consumers affected by food contamination to
seek compensation. Most legal cases in response to foodborne illnesses are subject to prod-
uct liability laws, which differ across U.S. states. According to Buzby and Frenzen (1999),
foodborne illness lawsuits are based on strict liability, negligence, and breach of warranty
doctrines.

The strict liability doctrine is the most common legal framework in the U.S. food indus-
try (Loureiro, 2008; Pouliot and Sumner, 2008). Under this rule, a producer whose product
causes illness is fully responsible for the damages (Viscusi, 2012). Under the negligence
rule, the regulator sets a safety standard. If a foodborne illness occurs, the producer is liable
for damages only if it can be shown that they violated the established safety standard. The
breach of warranty pertains to cases where products do not meet express or implied war-
ranty standards (Buzby and Frenzen, 1999). Some states also have Veggie Libels laws,
which enable the producer to sue for defamation (Blattner and Ammann, 2019). In addi-
tion to product liability, punitive damages can be imposed as penalties in excess of com-
pensation for damages (Loureiro, 2008).

According to Polinsky and Rogerson (1983), the liability law does not affect output and
producer safety care in competitive markets with Coasian bargaining. However, market
failures such as transaction costs2 and asymmetric information impede efficient bargaining
(Shavell, 1980). Therefore, interventions, such as product liability laws, are used to
improve food safety and encourage desired care by producers (Viscusi, 2012). Liability
costs and damages to reputation can serve as incentives for producers to ensure food safety
(Pouliot and Sumner, 2008). However, Garber (1998) demonstrates that product liability
increases economic efficiency by supporting adequate food safety for under-informed con-
sumers. On the other hand, product liability may result in excessive food safety efforts
(Garber, 1998) and production costs (Viscusi, 2012).

Shavell (1987) examines strict liability and negligence rules for efficient risk manage-
ment. He argues that strict liability does not incentivize the consumers to take efficient
risk-reducing care. Under a strict liability law, the consumers receive full compensation,
which reduces their incentives to avoid risk, while producers invest in prevention. Under a
negligence standard, producers avoid liability by investing in prevention that corresponds
to the safety standard established by the regulation. Hence, when producers comply with
the safety standard, consumers are responsible for losses and have the incentive to avoid
risk. As a result, strict liability may produce poorer safety outcomes than negligence rules.

Following Shavell (1987), a large body of economic literature investigates how strict
liability and negligence standards affect risk mitigation efforts. For instance, Langpap
and Wu (2021) examine the effects of liability rules on reducing the risk of wildfire in
the U.S. Their findings suggest that strict liability rules can be ineffective for increasing
risk mitigation efforts. A negligence standard, on the other hand, can increase prevention
efforts when the risk mitigation threshold is set optimally. Chen and Hua (2012) also show
that partial producer liability can generate greater consumer surplus than full producer
liability.

The effects of product liability can depend on market structure. Baumann et al. (2016)
show that in monopolistic markets, consumer harm heterogeneity results in lower product
safety when accident losses are shifted from consumers to producers. The relationship
between market competitiveness and product liability was also examined by Chen and
Hua (2017) and Boyd (1994). Alberini and Austin (1999) show that the effects of strict
liability on producer prevention efforts depend on firm size.

2Transaction costs involve administrative, legal, and third-party expenses that are experienced by the
harmed consumers and liable producers (Buzby and Frenzen, 2001).

2 Marziyeh Bahalou Horeh et al.
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Only a few studies investigate the relationship between foodborne poisoning incidents
and liability laws. For instance, Pouliot and Sumner (2008) find that traceability improves
food safety by supporting strict product liability. Traceability systems from retail to farms
enable marketers to pass liability costs upstream, encouraging better safety throughout the
supply chain. Using panel negative binomial models and 1990–2000 data for the U.S.,
Loureiro (2008) finds that strict product liability and punitive damages decrease reported
foodborne illnesses. Roe (2004) examines the role of regulatory instruments in inducing
optimal sharing of prevention efforts by consumers and producers. His results illustrate
that optimal arrangement depends on the interdependence of consumer and producer
efforts and the convexity of damage functions.

Numerous regulations and policies have been implemented in the U.S. to reduce food
safety risks (Doyle et al., 2015). For instance, the Food Safety Modernization Act (FSMA),
introduced in 2011 by the U.S. Food and Drug Administration (FDA), focuses on prevent-
ing rather than responding to foodborne illness incidents (FDA, 2015). FSMA introduced
regulations that prioritized better growing, harvesting, and processing practices. For exam-
ple, FSMA includes explicit guidelines for irrigating produce that is consumed fresh to
prevent contamination with E. coli present in irrigation water (FDA, 2015). The
Hazard Analysis Critical Control Points (HACCP) rule adopted in 1997 addresses food
safety in terms of control and analysis of chemical, physical, and biological hazards in pro-
duction, handling, manufacturing, distribution, and consumption (FDA, 2018). Nganje
et al. (2016) show that PR/HACCP (Pathogen Reduction, Hazard Analysis, and Critical
Points)-related information can influence consumer risk perceptions about food safety,
which can affect efforts to prevent exposure. In addition, improved surveillance systems
(e.g., the Centers for Disease Control's Foodborne Disease Active Surveillance Network)
enable earlier and better identification of foodborne outbreaks (Biggerstaff, 2016). Despite
these and other regulations of processes and technologies, food safety threats (e.g., new and
evolving pathogens) persist.

The objective of this study is to empirically examine the effect of product liability laws
on the reported number of foodborne illnesses. Does product liability affect foodborne
illness and/or the reporting of such incidents? Heterogeneities in strict product liability
laws across states may lead to different foodborne illness and reporting outcomes. We take
advantage of this heterogeneity across states to explore the relationship between product
liability and foodborne illness outcomes.

We use panel Poisson and ordinary least squares (OLS) regression models and the U.S.
data between 1998 and 2018 from the Centers for Disease Control (CDC) to examine the
relationship between product liability laws and reported foodborne illnesses. The identifi-
cation strategy exploits the variation in regulatory regimes across states and over time.
Four state-year measures for foodborne illnesses are used: the number of reported indi-
vidual illnesses associated with food contamination, the number of reported outbreaks, the
number of hospitalizations related to foodborne illnesses, and the number of deaths due to
foodborne illnesses.

Data

Data used in this study come from secondary sources. Table 1 provides summary statistics.
Reported foodborne illnesses and outbreaks are obtained from the CDC National
Outbreak Reporting System (NORS).3 NORS provides information on foodborne, water-
borne, person-to-person transmitted, animal contact, environmental contamination, and

3Available at: https://www.cdc.gov/nors/index.html.
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Table 1. Summary statistics for U.S. 50 states plus D.C. for the period 1998–2018 (n= 1071)

Variables Variable Abb. Mean S.D. Min Max

Dependent variables:

Used in the main model estimations:

Number of single- and multi-state
reported foodborne illnesses/
thousand people

Illness_cap 0.08 0.10 0 1.95

Number of single- and multi-state
reported foodborne outbreaks/
thousand people

Outbreak_cap 0.01 0.00 0 0.05

Number of single-state foodborne
deaths/thousand people

Death_cap 0.000 0.002 0 0.003

Number of single-state foodborne
hospitalizations/thousand people

Hospital_cap 0.002 0.004 0 0.054

Used in robustness check estimations:

Number of single- and multi-state
reported foodborne illnesses

Illnesses 379.90 506.30 0 4633

Number of single- and multi-state
reported foodborne illness
outbreaks

Outbreaks 23.89 32.69 0 282

Number of single-state foodborne
illness deaths

Death 0.22 0.72 0 8

Number of single-state foodborne
illness hospitalizations

Hospital 11.50 15.77 0 111

Single-state foodborne illness
deaths (0:1)

Death_bin 0.13 0.33 0 1

Single-state foodborne illness
hospitalizations (0:1)

Hospital_bin 0.79 0.41 0 1

Explanatory variables:

Used in the main model estimations:

Strict liability law with punitive
damages (0:1)

StrictLibl &
Punitive

0.75 0.44 0 1

Percentage of non-White people
living in a specific state (%)

Non-White 19.54 13.60 1.91 74.40

Average July temperature (Degree
Fahrenheit)

July-Temp 53.66 8.34 38.52 81.00

Percentage of people living under
poverty line per state (%)

Poverty 13.32 3.31 5.90 24.70

Annual per capita expenditure on
health care in real terms ($)

Expenditures 2415 536.50 1142 4592

Percentage of people living in a
metropolitan area (%)

Metropolitan 52.28 26.85 1.43 100.00

Number of lawyers/thousand
people

Lawyers 2.41 6.10 0.50 50.59

(Continued)

4 Marziyeh Bahalou Horeh et al.
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other illness outbreaks. The outbreaks include at least two people being sick from a com-
mon food or drink. The CDC database includes all reported foodborne disease outbreaks
within the U.S. per state since 1998. We also include multi-state illness outbreaks and ill-
nesses using the CDC data.4 Multi-state cases of reported foodborne illnesses are available
only after 2009, while single-state illnesses are available from 1998. On the other hand,
single- and multi-state outbreaks are available for 1998–2018. Figures 1 and 2 show aggre-
gate single- and multi-state foodborne illnesses and outbreaks over time. Although
foodborne-related illnesses and outbreaks have generally decreased, they grew after 2017.

The CDC database also includes state-level data on the number of foodborne-related
deaths and hospitalizations since 1998. However, these data do not provide state numbers

Table 1. (Continued )

Variables Variable Abb. Mean S.D. Min Max

Number of eating and drinking
places/thousand people

Eating Places 1.96 0.37 1.22 3.75

Number of food stores/thousand
people

Foodstores 0.47 0.16 0.14 1.26

Ratio of republican to total number
of representatives in the U.S.
congress

Political 0.54 0.33 0 1

Number of democratic
representatives in the U.S.
congress

Democrat 4.10 5.80 0 39.00

Number of republican
representatives in the U.S.
congress

Republican 4.40 4.67 0 25.00

Veggie Libel (0:1) Veggie Libel 0.26 0.44 0 1.00

Real GDP/thousand people (billions
of dollars)

GDP 0.05 0.02 0.02 0.21

Used in robustness check estimations:

Population per state (thousands of
individuals)

Population 5940 6660 490.80 39,462

Land-animal-related foodborne
illnesses (0:1)

Animal 0.69 0.46 0 1

Aquatic-animal-related foodborne
illnesses (0:1)

Seafood 0.34 0.48 0 1

Plant-related foodborne illnesses
(0:1)

Plants 0.73 0.45 0 1

Processed-food-related foodborne
illnesses (0:1)

Processed 0.72 0.45 0 1

Unspecified-food-related foodborne
illnesses (0:1)

Unspecified 0.86 0.35 0 1

Water-related foodborne illnesses
(0:1)

Ice & water 0.05 0.23 0 1

4The frequency plots are shown in Appendix Figure A.1.
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on deaths and hospitalizations for multi-state outbreaks. Therefore, only single-state
deaths and hospitalizations are included in this study. The frequency plots show that
the distributions of foodborne illness-related deaths and hospitalizations are left-skewed
(see Appendix Figure A.1). Due to the prevalence of observations with zero values, we use
indicator variables equal to one if there is a foodborne illness-related hospitalization or
death, respectively, and zero otherwise.

Our variable of interest is strict product liability law with the possibility of claiming
punitive damages (Loureiro, 2008). We obtain the state data on product liability laws with
punitive damages from annual issues of Product Liability Desk Reference-A 50 State
Compendium (Daller, 1998–2018). Another regulatory variable included in this study is
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Figure 1. Number of reported single- and multi-state foodborne illnesses in the U.S.
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Figure 2. Number of reported single- and multi-state foodborne outbreaks in the U.S.
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Veggie Libel, which is included in our analysis as a control for lobbying efforts of food
businesses against wrongful claims. To date, these laws exist in 13 states in the U.S.5

The annual data on state-level strict product liability with punitive damages from Daller
(1998–2018) allow us to measure changes in product liability over time and across states.
Seventy-five percent of observations have strict liability with punitive damages. In 1999,
Alabama, Oklahoma, and the District of Colombia changed from deregulation to regula-
tion in terms of adopting strict liability and punitive damages, while four states, including
Florida, Kentucky, New Mexico, and Ohio moved from regulation to deregulation.
Wyoming adopted strict liability and punitive damages in 2016. Delaware, Louisiana,
Massachusetts, Michigan, Nebraska, New Hampshire, North Carolina, Virginia, and
Washington did not adopt strict liability and punitive damages during 1998–2018.
Other states adopted strict liability and punitive damages and did not change their regu-
lations during the study time frame.

State characteristics such as population, income, and political preferences may affect
foodborne illnesses. Data on population, the percentage of the population living in the
metropolitan areas, the percentage of people living below the poverty line, the percentage
of non-White population, the number of lawyers per thousand people representing access
to legal services, the number of retail food stores and restaurants per thousand people rep-
resenting food consumption choices, and the number of Republican and Democrat rep-
resentatives in Congress as measures of political preferences are obtained from the
Statistical Abstract of the United States. Poverty is included to control for the difference
in foodborne disease risk exposure. Studies find that higher-income groups are associated
with risk factors such as consuming raw and uncooked fruits, vegetables, and meat and
eating at restaurants more often (Quinlan, 2013; Whitney et al., 2015). Metropolitan resi-
dence is included because higher population density in metropolitan areas facilitates trans-
mission of illnesses (Loureiro, 2008). The percentage of non-White population is included
to account for the differences between White and non-White populations in terms of food
safety practices (Chang et al., 2009). We also control for political preferences because
republican states may be less prone to market regulation (Loureiro, 2008). Access to legal
services is included to account for the potential effect on reporting foodborne illnesses. We
also include per capita expenditure on health care in real terms obtained from the Bureau
of Economic Analysis, since individuals without access to health care are less likely to seek
medical care and therefore are less likely to report and be diagnosed (Darcey, 2010).

According to the U.S. Department of Agriculture (USDA, 2021b), foodborne illnesses
increase in the summer due to the faster growth of bacteria in warmer temperatures, and
more food is prepared away from home. However, it is also possible that the warmer
weather motivates an increase in precautionary measures to avoid food contamination
(Loureiro, 2008). We include the average July temperature as a control using data from
the National Oceanic and Atmospheric Administration (NOAA).

Data used in robustness check
We also group foodborne illnesses by categories, including animal-related, seafood-related,
plant-related, processed-food-related, unspecified, and water-related illnesses. Animal-
related illnesses are traced to consumption of dairy, eggs, meat, and game. Seafood-related
foodborne illnesses include fish, shellfish, and other aquatic animals. Produce, grains,
beans, nuts, and seeds-related illnesses are in the plant group. Each category is represented

5The states are Alabama, Arizona, Colorado, Florida, Georgia, Idaho, Louisiana, Mississippi, North
Dakota, Ohio, Oklahoma, South Dakota, and Texas (Blattner and Ammann, 2019).
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with a binary variable equal to one if state-year illnesses include at least one case from the
corresponding category and zero otherwise. Hence, these binary variables are not mutually
exclusive and can overlap. These binary variables are used as explanatory variables in spec-
ifications for robustness checks.

Empirical methods

We use panel OLS regression to examine the relationship between strict liability with puni-
tive damages and the number of reported foodborne illnesses and outbreaks. The depen-
dent variables in the OLS models are the number of reported foodborne illnesses,
outbreaks, hospitalizations, and deaths per thousand people. As a robustness check, we
also use Poisson regression, given the nature of our dependent variables. In the
Poisson estimation, we use the number of reported foodborne illnesses, outbreaks, hospi-
talizations, and deaths as integer outcome variables.

Main model
In the OLS estimation, the equation of interest is:

yit � α� xitβ � Ditδ� γ i � µt � εit (1)

where, yit is one of the dependent variables in state i in year t. x is the vector of control
variables. D is the treatment variable, which is one if state i has strict product liability with
punitive damages in year t and zero otherwise. γ is a vector of state fixed effects. µ is a
vector of year fixed effects. is the error term. We test the null hypothesis of no effect
of strict liability and punitive damages on reported foodborne illness incidents
(H0 : δ � 0) versus the alternative hypothesis HA : δ≠ 0.

The lack of multi-state illnesses data before 2009 may introduce bias in the analysis.
Therefore, following Bellemare and Nguyen (2018), we estimate two additional specifica-
tions of equation (1) to control for the change in the data structure in 2009 when the CDC
started reporting foodborne illnesses for multi-state outbreaks. The first specification
assumes that exclusion of multi-state illnesses only affects the intercept:

yit � α� xitβ � Ditδ�mtρ� γ i � µt � εit (2)

where, mt is an indicator variable equal to zero if multi-state outbreak data are available in
year t, and one otherwise. This variable accounts for the missing multi-state foodborne
illnesses. In the second specification, it is assumed that the exclusion of the multi-state
illnesses affects the intercept as well as the slope of equation (1). Hence, in this specifica-
tion, we estimate

yit � α� xitβ � DitδD � �Dit �mt�δDm �mtρ� γ i � µt � εit (3)

where the marginal effect of strict liability with punitive damages depends on pre- versus
post-2009 sample period and is as @y

@D � δD � δDm � m̄. m̄ is the sample mean of mt and
equals 0.524 (multi-state illness case data are missing for 11 out of 21 years). Following
Bellemare and Nguyen (2018), we present the estimates from all specifications to demon-
strate the robustness of the results. For the analysis of outbreaks (i.e., the number of
reported foodborne illness outbreaks per thousand people), we only provide the results
of equation (1) because the data set includes both single- and multi-state reported food-
borne illness outbreaks during 1998–2018.

8 Marziyeh Bahalou Horeh et al.
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Finally, the number of foodborne illnesses and outbreaks is usually underreported. This
can introduce attenuation bias to the estimated relationship between food safety laws and
foodborne diseases. As discussed by Bellemare and Nguyen (2018), this measurement
error would make rejecting the null hypothesis (H0 :� 0) less likely, meaning that a rejec-
tion of the null hypothesis, regardless of direction, would strengthen the results.6

Robustness check models
Poisson and negative binomial regression models are the most common techniques for
nonnegative integer dependent variable analysis (Cameron and Trivedi, 2013). The
Poisson model restricts the conditional mean and conditional variance of the dependent
variable to be equal. However, many count data models violate this variance-mean equality
assumption. The inequality of conditional mean and variance represents an over- or
under-dispersion problem possibly due to unobserved heterogeneity (Cameron and
Trivedi, 2013). Therefore, negative binomial models are commonly used. However,
Wooldridge (1999) shows that if the conditional mean function is correctly specified,
the Poisson model produces consistent, efficient, and robust estimates of parameters, even
when the response variable is over-dispersed. As such, the Poisson model is preferred over
the negative binomial model for estimating the conditional mean parameters (Wooldridge,
2010). Therefore, this paper uses the Poisson model to explore the relationship between
strict liability with punitive damages and foodborne illness.7

In the Poisson model, the number of events y0it has a conditional mean λit in state i and
year t. In other words, the expected mean is

exp xitβ � Ditδ� γ i � µt � εit� � � λit (4)

The corresponding probability density function of y0 for individuals in state i in year t is
(Cameron and Trivedi, 2005):

f �y0itjxit ;Dit� �
e�λitλit y

0
it

y0it!
(5)

where the dependent variable, y0it ; is the count of reported foodborne illness outbreaks or
number of illnesses in state i in year t. Similar to the OLS estimations, an additional speci-
fication is estimated to account for the change in the data structure pre- versus post-2009.
This specification assumes that the exclusion of multi-state illnesses data affects the slope
of the Poisson model. In other words, the expected mean is

exp xitβ � Ditδ� �Dit�mt� �δDm � γ i � µt � εit� � λit (6)

For single- andmulti-state foodborne illness outbreaks as the dependent variable, we pro-
vide the results of Poisson estimation in equations (4) and (5) because the data include both
single- and multi-state outbreaks during 1998–2018. For foodborne illnesses, we use (6).

All models used in the main and robustness check methods include state and year fixed
effects. Year fixed effects are used to overcome unobserved state-invariant heterogeneity.

6The underreporting of foodborne outbreaks and illnesses means that the estimate δ̂ is such that δ̂
�
�
�
� < δj j.

In otherx words, estimates the lower bound of δ. Hence, correction of underreporting will most likely
strengthen rejection of the null hypothesis in either direction (Bellemare and Nguyen, 2018).

7We estimated the negative binomial models, and the strict liability was not statistically significant in any
of the estimations. The results of these models are available upon request.

Agricultural and Resource Economics Review 9

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/a

ge
.2

02
2.

25
 P

ub
lis

he
d 

on
lin

e 
by

 C
am

br
id

ge
 U

ni
ve

rs
ity

 P
re

ss

https://doi.org/10.1017/age.2022.25


Year fixed effects represent technological and other improvements in food safety control
systems, such as the adoption of the HACCP. Similarly, state fixed effects are used to over-
come unobserved and time-invariant heterogeneity across states.8

We also estimate models using a linear time trend and U.S. Census Bureau region fixed
effects.9 Region fixed effects are included to account for specific characteristics of U.S.
regions regarding food safety control and regulations that are not captured in other var-
iables (Loureiro, 2008). Additionally, we estimated spatial models to account for potential
interdependencies across states. These models consider that the regulation adopted in one
state can affect the number of illnesses and outbreaks in another.10 Also, specifications that
include indicator variables for foodborne illness categories are estimated as robustness
checks.

Results

This section presents the regression results examining the effects of strict liability and
punitive damages on the reported foodborne illnesses, outbreaks, documented hospitaliza-
tions, and deaths. Multiple specification results are provided for each analysis as robust-
ness checks. Additional results, including specifications with region rather than state fixed
effects, random effects, a linear time trend rather than year fixed effects, spatial weight
matrixes to account for spillover effects across states, and indicator variables for foodborne
illness categories in OLS and Poisson models, are provided in the Appendix A.

Single- and multi-state reported foodborne illnesses and outbreaks
OLS estimates are provided in Table 2. Columns (1) to (3) present estimates for models (1),
(2), and (3) for the number of reported single- and multi-state foodborne illnesses per
thousand people, respectively. Column (4) shows the results for the number of reported
single- and multi-state foodborne illness outbreaks per thousand people.11 All models in
Table 2 tell the same story. After controlling for the year and state fixed effects and other
variables, there is a positive and statistically significant relationship between strict liability
with punitive damages and the number of reported foodborne illnesses and outbreaks. A
positive coefficient for strict liability with punitive damages means that states with this rule
have more reported foodborne illnesses and outbreaks. States that have adopted strict
product liability with punitive damages experience 62 additional reported foodborne

8We also provide the results of the random effects models in Appendix A as a robustness check.
9The United States Census Bureau divides the U.S. into four regions including Northeast, Midwest, South,

and West. The Northeast includes Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island,
Vermont, New Jersey, New York, and Pennsylvania. The Midwest incorporates Illinois, Indiana,
Michigan, Ohio, Wisconsin, Iowa, Kansas, Minnesota, Missouri, Nebraska, North Dakota, and South
Dakota. The South includes Delaware, Florida, Georgia, Maryland, North Carolina, South Carolina,
Virginia, District of Columbia, West Virginia, Alabama, Kentucky, Mississippi, Tennessee, Arkansas,
Louisiana, Oklahoma, and Texas. The West includes Arizona, Colorado, Idaho, Montana, Nevada, New
Mexico, Utah, Wyoming, Alaska, California, Hawaii, Oregon, and Washington.

10We use a spatial weight matrix (with elements equal to one if states i and j are neighbors and zero
otherwise) to account for interdependencies across states. The spatial correlation between states (ρ) was
−0.0271 and statistically insignificant.

11We only report estimates for equation (1) because data on the outbreaks include both single- and multi-
state outbreaks for 1998-2018. Hence, no extra specifications for the outcome number of outbreaks are
needed.
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Table 2. OLS estimates for the number of reported single- and multi-state foodborne illnesses and
outbreaks per thousand people

(1) (2) (3) (4)

Dependent Variable: Number of Reported Single- and Multi-State
Foodborne Illnesses Per Thousand People

Number of Reported Single-
and Multi-State Foodborne
Outbreaks Per Thousand

People

StrictLibl & Punitive 0.06210** 0.06210** 0.05510* 0.00258**

(0.02860) (0.02860) (0.03220) (0.00103)

Non-White −0.00264 −0.00264 −0.00268 −9.10e-05

(0.00171) (0.00171) (0.00172) (6.32e-05)

July-Temp −0.00160 −0.00160 −0.00165 0.000245

(0.00308) (0.00308) (0.00308) (0.00022)

Poverty 0.00213 0.00213 0.00206 6.20e-05

(0.00151) (0.00151) (0.00152) (0.00012)

Expenditures −4.64e−06 −4.64e−06 −6.04e−06 2.12e-06

(2.87e−05) (2.87e−05) (2.91e−05) (1.59e-06)

Metropolitan 0.00034 0.00034 0.00034 −3.06e-05

(0.00039) (0.00039) (0.00036) (2.23e-05)

Lawyers −0.00682* −0.00682* −0.00681* −0.00012

(0.00407) (0.00407) (0.00399) (0.00020)

EatingPlaces −0.03200 −0.03200 −0.03230 −0.00377

(0.0387) (0.0387) (0.0388) (0.00238)

Foodstores 0.01370 0.01370 0.02460 0.00047

(0.09840) (0.09840) (0.10300) (0.00446)

Political −0.02010 −0.02010 −0.01640 −0.00027

(0.01570) (0.01570) (0.01590) (0.00065)

GDP 1.59300*** 1.59300*** 1.51800*** 0.00625

(0.51700) (0.51700) (0.56700) (0.03800)

StrictLibl & Punitive
# Lawyers

0.00046 0.00046 0.00043 −4.87e-05

(0.00133) (0.00133) (0.00130) (5.48e-05)

Multi-state
Outbreaks Not
Recorded

−0.02440 −0.03390

(0.04260) (0.04280)

(Continued)
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illnesses (columns 1, 2, 3) and around 3 more reported foodborne illness outbreaks (col-
umn 4) relative to states without a liability law.

These results are consistent with an expectation that strict product liability can reduce
consumer incentives to engage in risk mitigation efforts relative to consumer behavior
under a negligence standard (Shavell, 1987). Other studies have also found that strict lia-
bility may produce poorer product safety outcomes depending on market structure, firm
size, and other factors (Boyd, 1994; Chen and Hua, 2012; Baumann et al., 2016; Chen and
Hua, 2017; Langpap and Wu, 2021).

A secondary explanation for the positive and statistically significant relationship
between strict product liability with punitive damages and the number of reported food-
borne illnesses and outbreaks can be the reporting effect (Alberini and Austin, 1999). Strict
liability laws may incentivize individuals to report more foodborne illness incidents. While
false reporting can be costly, better reporting of food safety incidents can improve food-
borne incident cost estimates (Frenzen, 2004), especially since foodborne illnesses are gen-
erally underreported and under-diagnosed (Scallan et al., 2011; Arendt et al., 2013).

Results also indicate a positive and statistically significant relationship between per cap-
ita GDP and reported foodborne illnesses (Table 2). States with higher GDP may have
more resources to report diseases and inform their residents of foodborne illnesses.
These states may also provide more critical health care resources allowing more people
to seek medical care to treat foodborne illnesses. Also, the results show a negative and
statistically significant relationship between the number of lawyers per thousand people
and reported foodborne illnesses. A greater number of lawyers per thousand people
may correlate with a more substantial threat of lawsuits in case of food contamination.
Thus, an increase in the number of lawyers may result in better food safety practices along

Table 2. (Continued )

(1) (2) (3) (4)

StrictLibl & Punitive
× Multi-state
Outbreaks Not
Recorded

0.013000

(0.01410)

StrictLibl & Punitive
(Marginal Effects)

0.06191**

(0.02962)

Constant 0.15400 0.17800 0.18700 −0.00485

(0.18700) (0.19600) (0.19700) (0.017300)

Observations 1071 1071 1071 1071

R-squared 0.06900 0.06900 0.06800 0.07100

State FE YES YES YES YES

Year FE YES YES YES YES

Notes: Standard errors in parentheses are clustered by states.
***, **, and * indicate the significance levels at 1%, 5%, and 10%, respectively.
Veggie Libel dropped because it is constant within group.
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the supply chain and fewer reports of foodborne illnesses. Alternatively, Buzby and
Frenzen (1999) argue that uncertainty regarding the outcome of a lawsuit and high trans-
action costs, including lawyers' fees, may disincentivize pursuits of food safety litigations.

Robustness check for single- and multi-state reported foodborne illnesses and
outbreaks
Appendix Table A.1 presents the results for the Poisson models. Consistent with the OLS
results, we observe that after controlling for the year and state fixed effects and other control
variables, there is a positive and statistically significant relationship between strict product lia-
bility law with punitive damages and the number of reported foodborne illnesses and out-
breaks. These results also show that the number of restaurants has a statistically significant
and negative relationship with the number of reported foodborne illnesses. This result is con-
sistent with the finding of other studies, which show that foodborne illnesses are more frequent
in at-home consumption settings than in restaurants (Byrd-Bredbenner et al., 2013).

Additional robustness checks for the results in Tables 2 and 3 are provided in Tables
A.2 to A.13 in Appendix A. These results consider region fixed effects, random effects, a
linear time trend, spatial weight matrixes, and indicator variables for foodborne illness
categories. The positive and significant relationship between strict liability with punitive
damages and the number of reported foodborne illnesses and outbreaks appear to be
mostly stable. This supports the robustness of our results regarding the effect of omitted
variables bias (Bellemare and Nguyen, 2018).

Single-state hospitalizations and deaths
To test our secondary explanation for the positive and significant relationship between strict
product liability and foodborne illnesses, we examine the effect of strict liability and punitive
damages on the number of single-state foodborne hospitalizations/deaths. Assuming that the
share of foodborne illnesses that results in hospitalizations/deaths is unaffected by the strict
liability laws, a statistically significant relationship between foodborne hospitalizations/
deaths and strict liability should correspond to the proportional effect of the liability law
on actual foodborne illnesses. In turn, if the relationship between strict liability and the num-
ber of hospitalizations/deaths is not statistically significant, then one can also expect an insig-
nificant relationship between the regulation and foodborne illnesses.

Table 3 shows panel OLS, Poisson, and Logit12 model results. Columns (1) and (4) pres-
ent OLS results where the dependent variables are foodborne illness hospitalizations/
deaths per thousand people, respectively. Columns (2) and (5) show the corresponding
results from Poisson regressions. Columns (3) and (6) present Logit model results where
the dependent variables are one if there is foodborne illness hospitalization/death, and zero
otherwise. Based on the CDC data availability, the dependent variables only include single-
state hospitalizations or deaths.

Table 3 shows mostly no statistically significant relationship between the number of
single-state foodborne-related hospitalizations/deaths and strict product liability law with
punitive damages. The Poisson model shows a positive and significant relationship
between strict product liability and the number of hospitalizations. However, the statisti-
cally insignificant coefficients in Tables A.12 and A.13 show that the positive effect of the

12We also considered estimating fixed effects negative binomial regression models, but convergence could
not be attained. Therefore, we estimated negative binomial regression with regions fixed effects and random
effects. The results are reported in Tables (A.12) and (A.13).
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Table 3. Estimation results for number of single-state foodborne illness hospitalizations and deaths

Single-State Foodborne Illness Hospitalizations Single-State Foodborne Illness Deaths

(1) (2) (3)‡ (4) (5)‡ (6)‡

StrictLibl & Punitive 0.00092 0.34100*** −0.06800 1.26e-05 0.61800 1.94200

(0.00118) (0.12400) (0.89500) (6.37e-05) (1.83800) (2.57500)

Non-White 6.67e-05 0.03540*** 0.04300 7.01e-07 0.04060 0.06690

(6.01e-05) (0.00426) (0.05270) (0.00000) (0.03700) (0.04960)

July-Temp −1.30e-06 0.03840*** 0.10200 1.12e-05** 0.10100* 0.21800**

(0.00010) (0.00866) (0.08400) (5.55e-06) (0.05890) (0.08870)

Poverty 2.55e-05 0.00723 −0.04020 2.90e-06 0.08690* 0.12100*

(6.83e-05) (0.00537) (0.05920) (3.70e-06) (0.04560) (0.06180)

Expenditures −1.33e-06 −0.00085*** −0.00168** 7.29e-08 −0.000136 −4.20e-05

(9.69e-07) (0.00012) (0.00081) (5.25e-08) (0.00095) (0.00130)

Metropolitan 3.45e-06 −0.00231 0.00707 7.61e-07 0.02020* 0.00927

(1.83e-05) (0.00151) (0.01730) (9.93e-07) (0.01200) (0.01710)

Lawyers −0.00031 −0.19200*** −0.27900 −1.53e-05 −1.50800* −0.68500

(0.000287) (0.0655) (0.25800) (1.56e-05) (0.77500) (1.11700)

EatingPlaces 0.00092 −0.68100*** 0.66200 0.00015* 0.59400 −0.00099

(0.00166) (0.16700) (1.41400) (9.00e-05) (1.26200) (1.88000)

Foodstores 0.00087 0.61700** 3.77800 −3.24e-05 −1.82400 −3.33200

(0.00281) (0.279) (2.29800) (0.000152) (2.10500) (3.29700)

(Continued)
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Table 3. (Continued )

Single-State Foodborne Illness Hospitalizations Single-State Foodborne Illness Deaths

(1) (2) (3)‡ (4) (5)‡ (6)‡

Political −0.00027 −0.27000*** −0.52900 3.59e-05 0.91700 −0.09660

(0.00064) (0.0858) (0.44800) (3.47e-05) (0.76200) (1.02700)

GDP −0.02790 −21.02000*** −24.19000 0.00078 −41.02000 −45.50000

(0.02180) (3.67100) (20.86000) (0.00118) (29.62000) (45.13000)

StrictLibl & Punitive # Lawyers 4.93e-05 0.0541 0.08920 −8.80e-07 0.30300 −0.48500

(0.00011) (0.0492) (0.17000) (6.13e-06) (0.84400) (1.20300)

Population −2.70500*** −3.57200 −7.99500** −6.95200

(0.43800) (3.44700) (3.44800) (5.05700)

Constant 0.00145 −0.00111***

(0.00693) (0.00037)

Observations 1071 1071 714 1071 840 840

R-squared 0.02750 0.02520

Wald 525.42000 70.39000

p-Value 0.00000 0.00000

Log likelihood −290.28813 −246.04069

State FE YES YES YES YES YES YES

Year FE YES YES YES YES YES YES

Notes: Columns (1) and (4) show the OLS estimation results where the dependent variables are the number of foodborne illness hospitalization and deaths per thousand people, respectively.
Columns (2) and (5) show the Poisson results where the dependent variables are the number of foodborne illness hospitalization and deaths, respectively. Columns (3) and (6) show Logit
results where the indicator variables are one if there are reported foodborne illness hospitalization or death, respectively, and zero otherwise. Standard errors in parentheses in columns (1),
(2), (4), and (5) are obtained by clustering over state. Veggie Libel dropped because it is constant within group. ***, **, and * indicate the significance levels at 1%, 5%, and 10%, respectively.
‡Observations dropped because of no variation in the dependent variable.
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liability law on the number of hospitalizations is not robust. The results from the Poisson
model in Table A.1 also show a negative and significant relationship between population
and foodborne illness-related hospitalizations/deaths. People in populated cities may be
reluctant to seek medical help due to greater demand for hospital services with longer wait
times. Death may also be more likely attributed to food poisoning than to other underlying
conditions in smaller than larger states.

Our results show that strict product liability with punitive damages is positively corre-
lated with the number of reported foodborne outbreaks and that the effect is statistically
significant. However, strict liability with punitive damages is not statistically correlated
with hospitalizations or deaths across most specifications. This may suggest that strict lia-
bility with punitive damages is positively correlated with reporting and may not necessarily
correlate with actual illnesses.

Conclusions and policy implications

Food contamination is one of the leading causes of illness and mortality worldwide. Product
liability laws allow consumers affected by unsafe products to take legal action and seek com-
pensation for damages and costs. Heterogeneities in strict product liability laws across states
may lead to different foodborne illness outcomes. We take advantage of this heterogeneity to
explore the relationship between product liability law and foodborne illness and reporting
outcomes. Despite the burden that foodborne illnesses impose on public health, there are
limited studies on the relationship between liability laws and foodborne illness outcomes.

This study investigates the impacts of product liability laws on the number of reported food-
borne illnesses, outbreaks, hospitalizations, and deaths in the U.S. during 1998–2018. Using
panel OLS and Poisson models, we find a positive and statistically significant relationship
between strict liability with punitive damages and the number of reported foodborne illnesses
and outbreaks. These results are consistent with prior literature showing that strict liability can
decrease product safety outcomes (Shavell, 1987; Chen andHua, 2012; Langpap andWu, 2021).
Strict liability shifts accident losses from consumers to producers and thus decreases the con-
sumers' incentive to avoid risk. Furthermore, firm insolvency due to accident liability can also
reduce firm prevention efforts under strict liability relative to negligence rule.

Another explanation for the positive relationship between liability law and foodborne
illnesses may be that strict liability may encourage reporting and not necessarily increase
actual foodborne illness cases. We examine the influence of strict liability on reported
single-state hospitalizations and deaths and find no statistically significant relationship.
If strict liability increases foodborne illnesses, then one may expect such a positive effect
to be present both in reporting and in hospitalizations. The lack of statistical significance
for the case of hospitalizations suggests that strict liability may not necessarily increase
foodborne diseases but may encourage reporting. However, statistical insignificance of
the effect on hospitalizations and deaths maybe because hospitalizations and deaths are
extremely low probability events, resulting in low statistical power.

Food safety incidents are generally underreported (Scallan et al., 2011; Arendt et al.,
2013). Improved reporting can help public health agencies detect potential foodborne ill-
ness outbreaks. Sooner detection of foodborne illness outbreaks can help prevent the
spread of illnesses. Improved reporting of food safety incidents can also improve food-
borne illness morbidity cost estimates and support food safety policy decisions.

In sum, our results show that strict liability may result in more foodborne illnesses or
greater reporting of such illnesses. This has two policy implications. On the one hand,
strict liability with punitive damages does not necessarily decrease deaths or hospitaliza-
tions. In this respect, if the objective of the regulators is to minimize serious foodborne
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illnesses, strict liability with punitive damages does not appear to be an effective strategy.
On the other hand, our examination of foodborne disease reports suggests that strict lia-
bility may increase foodborne diseases. In this respect, the liability rule may be useful if the
aim is to improve foodborne illness reporting.

This study narrowly focuses on the relationship between product liability law and foodborne
illnesses.Our findingsdonotallow for a cost-benefit analysis of strict liability rules.Therefore,we
cannot provide recommendations as to whether the strict liability rule is economically efficient.
We suggest that future research should compare costs and benefits of strict liability rule.
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Appendix A. Robustness check results

Table A.1. Poisson results for the number of reported single- and multi-state foodborne illnesses and
outbreaks

(1) (2) (3)

Dependent Variable:

Number of Reported
Single- and Multi-State
Foodborne Illnesses

Number of Reported Single- and
Multi-State Foodborne Outbreaks

StrictLibl & Punitive 0.47200* 0.52700** 0.48600***

(0.26000) (0.21500) (0.15600)

Non-White −0.00102 −0.00108 −0.02350**

(0.00873) (0.00871) (0.0112)

July-Temp −0.01120 −0.01060 0.01390

(0.0183) (0.0182) (0.0123)

Poverty −5.40e-05 0.000850 −0.0105

(0.01320) (0.01270) (0.01620)

Expenditures −0.00032 −0.00026 −0.00026

(0.00025) (0.00026) (0.00032)

Metropolitan 0.000489 0.000463 −0.00890**

(0.00256) (0.00254) (0.00363)

Lawyers 0.01410 0.01550 −0.09860

(0.052200) (0.052600) (0.10700)

EatingPlaces −0.92900*** −0.94600*** −1.10500*

(0.32200) (0.31200) (0.57200)

Foodstores 0.63000 0.53500 0.65400

(0.61100) (0.59700) (1.05600)

Political −0.15600 −0.16100 0.003690

(0.24700) (0.24600) (0.31300)

(Continued)
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Table A.1. (Continued )

(1) (2) (3)

Dependent Variable:

Number of Reported
Single- and Multi-State
Foodborne Illnesses

Number of Reported Single- and
Multi-State Foodborne Outbreaks

GDP 2.93800 4.08100 −23.54000

(8.13400) (8.13500) (17.20000)

StrictLibl & Punitive # Lawyers 0.00027 −0.00023 −0.00263

(0.00894) (0.00928) (0.02010)

Population 0.10100 0.17700 −2.60200

(1.19400) (1.18200) (2.73900)

StrictLibl & Punitive × Multi-
state Outbreaks Not Recorded

0.07000

(0.11400)

Observations 1071 1071 1071

Wald 1231 1029 1035

p-Value 0.00000 0.00000 0.00000

State FE YES YES YES

Year FE YES YES YES

Notes: Standard errors in parentheses are clustered by states.
***, **, and * indicate the significance levels at 1%, 5%, and 10%, respectively.
Veggie Libel dropped because it is constant within group.

Table A.2. Regions fixed effect OLS estimates for the number of reported single- and multi-state
foodborne illnesses and outbreaks per thousand people

(1) (2) (3) (4)

Dependent Variable:
Number of Reported Single- and Multi-State
Foodborne Illnesses Per Thousand People

Number of Reported Single-
and Multi-State Foodborne
Outbreaks Per Thousand

People

StrictLibl & Punitive 0.02000** 0.02000** 0.01460* 0.00098**

(0.00800) (0.00798) (0.00847) (0.00042)

Non-White 0.00020 0.00015 0.00017 2.44e-05

(0.00050) (0.00053) (0.00054) (3.09e-05)

July-Temp −0.00252* −0.00252* −0.00254* 5.15e-05

(0.00151) (0.00151) (0.00150) (0.00015)

(Continued)
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Table A.2. (Continued )

(1) (2) (3) (4)

Dependent Variable:
Number of Reported Single- and Multi-State
Foodborne Illnesses Per Thousand People

Number of Reported Single-
and Multi-State Foodborne
Outbreaks Per Thousand

People

Poverty 0.00076 0.00076 0.00066 −1.98e-05

(0.00114) (0.00114) (0.00114) (7.68e-05)

Expenditures −4.61e-06 −4.61e-06 −5.22e-06 2.66e-06**

(1.46e-05) (1.46e-05) (1.43e-05) (1.23e-06)

Metropolitan 0.00026 0.00026 0.00026 −2.74e-06

(0.00020) (0.00020) (0.00021) (1.18e-05)

Lawyers −0.00430* −0.00430* −0.00409* −0.00017

(0.00244) (0.00244) (0.00249) (0.00017)

EatingPlaces 0.03530 0.03530 0.03580* 0.00021

(0.02170) (0.02170) (0.02170) (0.00195)

Foodstores 0.00350 0.00350 0.00658 0.00225

(0.05590) (0.05590) (0.05640) (0.00359)

Political −0.03240** −0.03240** −0.03110** −0.00075

(0.01500) (0.01500) (0.01480) (0.00065)

Veggie Libel 0.00799 0.00799 0.00790 −0.00019

(0.01150) (0.01150) (0.01160) (0.00071)

GDP 1.37700*** 1.37700*** 1.32100** 0.00229

(0.49200) (0.49200) (0.51900) (0.03120)

StrictLibl & Punitive
# Lawyers

0.00092 0.00092 0.00086 5.71e-06

(0.00102) (0.00102) (0.00101) (3.95e-05)

West −0.01450 −0.01450 −0.01480 0.00138

(0.01340) (0.01340) (0.01340) (0.00101)

South −0.00620 −0.00620 −0.00623 −0.00229

(0.0170) (0.0170) (0.0169) (0.00166)

Northeast −0.04420** −0.04420** −0.04460** −0.00214

(0.02170) (0.02170) (0.02160) (0.00136)

Multi-state
Outbreaks Not
Recorded

−0.01130 −0.01800

(0.03390) (0.03270)

StrictLibl & Punitive
× Multi-state

0.01000

(Continued)
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Table A.2. (Continued )

(1) (2) (3) (4)

Dependent Variable:
Number of Reported Single- and Multi-State
Foodborne Illnesses Per Thousand People

Number of Reported Single-
and Multi-State Foodborne
Outbreaks Per Thousand

People

Outbreaks Not
Recorded

(0.01240)

StrictLibl & Punitive
(Marginal Effects)

0.01987***

(0.00808)

Constant 0.10200 0.09090 0.10800 −0.00368

(0.09480) (0.09380) (0.09490) (0.01220)

Observations 1071 1071 1071 1071

R-squared 0.05830 0.05830 0.05860 0.05140

Region FE YES YES YES YES

Year FE YES YES YES YES

Notes: Standard errors in parentheses are clustered by states.
***, **, and * indicate the significance levels at 1%, 5%, and 10%, respectively.

Table A.3. Regions fixed effect Poisson results for the number of reported single- and multi-state
foodborne illnesses and outbreaks

(1) (2) (3)

Dependent Variable:

Number of Reported
Single- and Multi-State
Foodborne Illnesses

Number of Reported Single- and
Multi-State Foodborne Outbreaks

StrictLibl & Punitive 0.47300* 0.52500** 0.45800

(0.26400) (0.22100) (0.31700)

Non-White −0.00125 −0.00129 −0.02020

(0.00846) (0.00839) (0.04670)

July-Temp −0.01160 −0.01100 0.01330

(0.01820) (0.01800) (0.02580)

Poverty 0.00019 0.00104 −0.00714

(0.01310) (0.01260) (0.01570)

Expenditures −0.00028 −0.00026 8.30e-05

(0.00027) (0.00027) (0.00055)

Metropolitan 0.00044 0.00041 −0.00821

(Continued)
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Table A.3. (Continued )

(1) (2) (3)

Dependent Variable:

Number of Reported
Single- and Multi-State
Foodborne Illnesses

Number of Reported Single- and
Multi-State Foodborne Outbreaks

(0.00250) (0.00247) (0.01120)

Lawyers 0.01440 0.01560 −0.01820

(0.04790) (0.04750) (0.26600)

EatingPlaces −0.89600** −0.91300*** −0.79700

(0.36000) (0.34700) (1.08100)

Foodstores 0.64200 0.55100 1.04600

(0.61200) (0.59600) (1.11500)

Political −0.15300 −0.15800 0.023500

(0.24500) (0.24400) (0.31400)

Veggie Libel 0.17300 0.15400 0.16200

(0.72400) (0.66500) (2.11300)

GDP −0.52400 5.50600 −5.02300

(0.41200) (9.30000) (42.13000)

StrictLibl & Punitive # Lawyers 0.00064 0.00016 0.00919

(0.00870) (0.00902) (0.03540)

West −0.26200 −0.24400 0.37700

(0.50900) (0.55200) (0.58100)

South −0.57500 −0.59200 −0.26600

(0.52400) (0.51900) (2.67900)

Northeast −0.38800 −0.35900 −0.45800

(0.32900) (0.35500) (0.71500)

Population 0.37100 0.43300 0.26500

(1.51200) (1.38100) (6.23000)

StrictLibl & Punitive × Multi-state
Outbreaks Not Recorded

0.06690

(0.11300)

Observations 1071 1071 1071

Wald 33,965 44,380 6799

p-Value 0.00000 0.00000 0.00000

Region FE YES YES YES

Year FE YES YES YES

Notes: Standard errors in parentheses are clustered by states.
***, **, and * indicate the significance levels at 1%, 5%, and 10%, respectively.
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Table A.4. Random effect OLS estimates for the number of reported single- and multi-state foodborne
illnesses and outbreaks per thousand people

– (1) (2) (3) (4)

Dependent Variable:

Number of Reported Single- and
Multi-State Foodborne Illnesses Per

Thousand People

Number of Reported Single- and
Multi-State Foodborne Outbreaks

Per Thousand People

StrictLibl & Punitive 0.01900** 0.01900** 0.01410* 0.00128**

(0.00780) (0.00780) (0.00838) (0.00050)

Non-White 0.00036 0.00036 0.00037 2.63e-05

(0.00051) (0.00051) (0.00051) (3.60e-05)

July-Temp −0.00250** −0.00250** −0.00252** −1.42e-05

(0.00127) (0.00127) (0.00127) (0.00013)

Poverty 0.00074 0.00074 0.00067 −2.04e-05

(0.00121) (0.00121) (0.00121) (7.42e-05)

Expenditures −5.97e-06 −5.97e-06 −6.40e-06 2.36e-06*

(1.55e-05) (1.55e-05) (1.54e-05) (1.30e-06)

Metropolitan 0.00012 0.00012 0.00013 5.68e-06

(0.00020) (0.00020) (0.00020) (8.93e-06)

Lawyers −0.00329 −0.00329 −0.00310 −0.00016

(0.00230) (0.00230) (0.00236) (0.00020)

EatingPlaces 0.02770 0.02770 0.02780 0.00066

(0.02380) (0.02380) (0.02390) (0.00258)

Foodstores −0.04810 −0.04810 −0.04530 −0.00056

(0.05540) (0.05540) (0.05760) (0.00353)

Political −0.02760* −0.02760* −0.02590* −0.00055

(0.01410) (0.01410) (0.01400) (0.00063)

Veggie Libel 0.01430 0.01430 0.01410 −0.00032

(0.01430) (0.01430) (0.01450) (0.00097)

GDP 1.48000*** 1.48000*** 1.43700** 0.01310

(0.53900) (0.53900) (0.56400) (0.03180)

StrictLibl & Punitive #
Lawyers

0.00065 0.00065 0.00058 −1.15e-06

(0.00100) (0.00100) (0.00099) (3.93e-05)

Multi-state Outbreaks
Not Recorded

−0.01890 −0.02510

(0.03590) (0.03500)

(Continued)
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Table A.4. (Continued )

– (1) (2) (3) (4)

Dependent Variable:

Number of Reported Single- and
Multi-State Foodborne Illnesses Per

Thousand People

Number of Reported Single- and
Multi-State Foodborne Outbreaks

Per Thousand People

StrictLibl & Punitive×
Multi-state
Outbreaks Not
Recorded

0.00921

(0.01250)

StrictLibl & Punitive
(Marginal Effects)

0.01896**

(0.00791)

Constant 0.12400 0.10500 0.12900 −0.00122

(0.09510) (0.09190) (0.09610) (0.01300)

Observations 1071 1071 1071 1071

R-squared 0.05790 0.05790 0.05830 0.04800

State RE YES YES YES YES

Year FE YES YES YES YES

Notes: Standard errors in parentheses are clustered by states.
***, **, and * indicate the significance levels at 1%, 5%, and 10%, respectively.

Table A.5. Random effect Poisson results for reported single- and multi-state foodborne illnesses and
outbreaks

(1) (2) (3)

Dependent Variable:

Number of Reported
Foodborne Single- and
Multi-State Illnesses

Number of Reported Single- and
Multi-State Foodborne Outbreaks

StrictLibl & Punitive 0.47300* 0.52500** 0.46400*

(0.26400) (0.21900) (0.28000)

Non-White −0.00133 −0.00138 −0.02070

(0.00865) (0.00861) (0.03870)

July-Temp −0.01180 −0.01130 0.01280

(0.01840) (0.01830) (0.01340)

Poverty 0.00017 0.00102 −0.00732

(0.01300) (0.01250) (0.01550)

Expenditures −0.00028 −0.00026 5.45e-05

(0.00027) (0.00027) (0.00061)

(Continued)
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Table A.5. (Continued )

(1) (2) (3)

Dependent Variable:

Number of Reported
Foodborne Single- and
Multi-State Illnesses

Number of Reported Single- and
Multi-State Foodborne Outbreaks

Metropolitan 0.00042 0.00040 −0.00827

(0.00253) (0.00250) (0.00915)

Lawyers 0.01370 0.01480 −0.03050

(0.04820) (0.04810) (0.22700)

EatingPlaces −0.89700** −0.91300*** −0.81200

(0.35500) (0.34400) (1.11000)

Foodstores 0.64000 0.54800 0.98500

(0.61400) (0.60000) (1.21900)

Political −0.15400 −0.15900 0.02410

(0.24600) (0.24500) (0.30500)

Veggie Libel 0.10900 0.08370 0.12900

(0.66000) (0.62600) (1.88300)

GDP 4.33800 5.36400 −6.34500

(8.90000) (8.47900) (39.25000)

StrictLibl & Punitive # Lawyers 0.00066 0.00019 0.00886

(0.00873) (0.00904) (0.04070)

Population 0.35000 0.41100 0.07320

(1.35600) (1.23900) (5.98900)

StrictLibl & Punitive× Multi-state
Outbreaks Not Recorded

0.06720

(0.11300)

Observations 1071 1071 1071

Wald 24,026 26,995 4032

p-Value 0.00000 0.00000 0.00000

State RE YES YES YES

Year FE YES YES YES

Notes: Standard errors in parentheses are clustered by states.
***, **, and * indicate the significance levels at 1%, 5%, and 10%, respectively.
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Table A.6. OLS estimates for reported single- and multi-state foodborne illnesses and outbreaks per
thousand people with linear time trend

(1) (2) (3) (4)

Dependent Variable:

Number of Reported Single- and Multi-
State Foodborne Illnesses Per

Thousand People

Number of Single- and Multi-
State Reported Foodborne

Outbreaks Per Thousand People

StrictLibl & Punitive 0.05280* 0.04970* 0.04530 0.002190**

(0.02800) (0.02650) (0.03120) (0.00096)

Non-White −0.00086 −0.00155** −0.00091 −8.37e-05*

(0.00080) (0.00074) (0.00081) (4.97e-05)

July-Temp 0.00099 0.00078 0.00091 0.00017

(0.00171) (0.00177) (0.00173) (0.00017)

Poverty 0.00086 −0.00077 0.00083 −5.48e-05

(0.00128) (0.00089) (0.00128) (7.17e-05)

Expenditures −2.11e-05 −8.81e-06 −2.19e-05 1.74e-06

(2.00e-05) (2.28e-05) (2.01e-05) (1.28e-06)

Metropolitan 0.00015 0.00017 0.00017 −3.30e-05

(0.00029) (0.00029) (0.00030) (2.27e-05)

Lawyers −0.00720* −0.00876** −0.00719* −0.00017

(0.00405) (0.00361) (0.00399) (0.00017)

EatingPlaces −0.02350 0.00690 −0.02320 −0.00188

(0.03490) (0.03320) (0.03450) (0.00178)

Foodstores −0.00375 −0.01040 0.00707 0.00092

(0.11300) (0.11600) (0.11900) (0.00429)

Political −0.01380 −0.00898 −0.01030 −0.00020

(0.01580) (0.01540) (0.01530) (0.00067)

GDP 1.38900*** 1.45300*** 1.31500*** 0.00827

(0.43500) (0.44200) (0.47700) (0.03590)

StrictLibl & Punitive #
Lawyers

0.00046 0.00042 0.00041 −3.65e-05

(0.00122) (0.00127) (0.00119) (4.34e-05)

Year 0.00419** 0.00044 0.00413*** −1.76e-05

(0.00158) (0.00170) (0.00152) (0.00012)

Multi-state Outbreaks
Not Recorded

0.04290* 0.03240*

(0.02200) (0.01710)

(Continued)

Agricultural and Resource Economics Review 27

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/a

ge
.2

02
2.

25
 P

ub
lis

he
d 

on
lin

e 
by

 C
am

br
id

ge
 U

ni
ve

rs
ity

 P
re

ss

https://doi.org/10.1017/age.2022.25


Table A.6. (Continued )

(1) (2) (3) (4)

Dependent Variable:

Number of Reported Single- and Multi-
State Foodborne Illnesses Per

Thousand People

Number of Single- and Multi-
State Reported Foodborne

Outbreaks Per Thousand People

StrictLibl & Punitive ×
Multi-state
Outbreaks Not
Recorded

0.01380

(0.01320)

StrictLibl & Punitive
(Marginal Effects)

0.05256**

(0.02908)

Constant −8.40400*** −0.89300 −8.26900*** 0.03250

(3.11900) (3.36800) (2.99700) (0.23700)

Observations 1071 1071 1071 1071

R-squared 0.04840 0.03800 0.04930 0.02400

State FE YES YES YES YES

Year FE NO NO NO NO

Notes: Standard errors in parentheses are clustered by states.
***, **, and * indicate the significance levels at 1%, 5%, and 10%, respectively.
Veggie Libel dropped because it is constant within group.

Table A.7. Poisson results for single- and multi-state foodborne illnesses and outbreaks with linear time
trend

(1) (2) (3)

Dependent Variable:

Number of Reported
Single- and Multi-State
Foodborne Illnesses

Number of Reported Single- and
Multi-State Foodborne Outbreaks

StrictLibl & Punitive 0.46700* 0.45000** 0.43400***

(0.24500) (0.20900) (0.16400)

Non-White 0.00151 −0.00434 −0.02850***

(0.00814) (0.00884) (0.01050)

July-Temp 0.01090 0.00642 0.01610

(0.01130) (0.01150) (0.01010)

Poverty −0.00911 −0.02530** −0.02970**

(0.01250) (0.01140) (0.01470)

Expenditures −0.00029* −2.68e-05 −0.00017

(Continued)
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Table A.7. (Continued )

(1) (2) (3)

Dependent Variable:

Number of Reported
Single- and Multi-State
Foodborne Illnesses

Number of Reported Single- and
Multi-State Foodborne Outbreaks

(0.00017) (0.00019) (0.00022)

Metropolitan 0.00023 0.00027 −0.00931***

(0.00254) (0.00246) (0.00343)

Lawyers 0.00804 −0.02170 −0.12100

(0.05610) (0.06410) (0.10500)

EatingPlaces −1.03400*** −0.48000* −0.77400

(0.32900) (0.27000) (0.47600)

Foodstores 0.03690 −0.18600 0.37000

(0.71100) (0.73300) (1.04300)

Political −0.07390 0.03520 0.06160

(0.23500) (0.22400) (0.28200)

GDP −3.81500 −3.10300 −25.23000

(7.90700) (8.11000) (16.28000)

StrictLibl & Punitive # Lawyers −0.00511 −0.00536 −0.00487

(0.00925) (0.00996) (0.02060)

Population −0.68000 −0.23200 0.07320

(1.20800) (1.22200)

Year 0.04010** −0.02150 0.02080

(0.01700) (0.01600) (0.01740)

StrictLibl & Punitive × Multi-
state Outbreaks Not Recorded

0.07010 −2.72200

(0.11300) (2.72500)

Observations 1071 1071 1071

Wald 192.90000 190.80000 48.12000

p-Value 0.00000 0.00000 0.00000

State FE YES YES YES

Year FE NO NO NO

Notes: Standard errors in parentheses are clustered by states.
***, **, and * indicate the significance levels at 1%, 5%, and 10%, respectively.
Veggie Libel dropped because it is constant within group.
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Table A.8. Spatially corrected OLS estimates for single- and multi-state foodborne illnesses and
outbreaks per thousand people

(1) (2) (3) (4)

Dependent Variable:

Number of Reported Single- and Multi-
State Foodborne Illnesses Per

Thousand People

Number of Reported Single- and
Multi-State Foodborne Outbreaks

Per Thousand People

StrictLibl & Punitive 0.05160* 0.05160* 0.04500 0.00190**

(0.02860) (0.02860) (0.03270) (0.00096)

Non-White 0.00012 0.00012 0.00013 8.71e-05**

(0.00082) (0.00082) (0.00083) (3.46e-05)

July-Temp 0.00042 0.00042 0.00041 0.00037*

(0.00260) (0.00260) (0.00258) (0.00020)

Poverty 0.00203 0.00203 0.00197 5.60e-05

(0.00147) (0.00147) (0.00147) (0.000113)

Expenditures −2.66e-05 −2.66e-05 −2.83e-05 7.03e-07

(2.65e-05) (2.65e-05) (2.70e-05) (1.57e-06)

Metropolitan 0.00053 0.00053 0.00055 −1.80e-05

(0.00042) (0.00042) (0.00043) (1.96e-05)

Lawyers −0.00631 −0.00631 −0.00629 −8.55e-05

(0.00389) (0.00389) (0.00384) (0.00020)

EatingPlaces −0.03100 −0.03100 −0.03130 −0.00370

(0.03870) (0.03870) (0.03870) (0.00243)

Foodstores −0.01010 −0.01010 −0.00064 −0.00107

(0.09890) (0.09890) (0.10300) (0.00478)

Political −0.02620 −0.02620 −0.02300 −0.00067

(0.01670) (0.01670) (0.01710) (0.00062)

Veggie Libel −0.02190 −0.02190 −0.02110 −0.00883***

(0.03837) (0.03711) (0.03716) (0.00270)

GDP 1.32000*** 1.32000*** 1.24700** −0.01140

(0.44900) (0.44900) (0.50900) (0.03800)

StrictLibl & Punitive #
Lawyers

0.00102 0.00102 0.00100 −1.28e-05

(0.00137) (0.00137) (0.00135) (4.91e-05)

Multi-state Outbreaks
Not Recorded

−0.05400 −0.06310

(0.03840) (0.03890)

(Continued)
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Table A.8. (Continued )

(1) (2) (3) (4)

Dependent Variable:

Number of Reported Single- and Multi-
State Foodborne Illnesses Per

Thousand People

Number of Reported Single- and
Multi-State Foodborne Outbreaks

Per Thousand People

StrictLibl & Punitive ×
Multi-state
Outbreaks Not
Recorded

0.01180

(0.0144)

StrictLibl & Punitive
(Marginal Effects)

0.05122**

(0.02968)

Constant 0.12200 0.068100 0.12900 −0.00835

(0.20200) (0.18800) (0.20400) (0.01750)

Observations 1071 1071 1071 1071

R-squared 0.06330 0.06330 0.06400 0.0601 0

State FE NO NO NO NO

Year FE YES YES YES YES

Notes: Standard errors in parentheses are clustered by states.
***, **, and * indicate the significance levels at 1%, 5%, and 10%, respectively.

Table A.9. Spatially corrected Poisson results for single- and multi-state foodborne illnesses and
outbreaks

(1) (2) (3)

Dependent Variable:

Number of Reported
Single- and Multi-State
Foodborne Illnesses

Number of Reported Single- and
Multi-State Foodborne Outbreaks

StrictLibl & Punitive 0.47200* 0.52500** 0.46900

(0.26200) (0.21800) (0.45400)

Non-White 0.00065 0.00064 −0.01490

(0.03270) (0.03430) (0.22100)

July-Temp −0.00943 −0.00879 0.01980

(0.03600) (0.03730) (0.15400)

Poverty −0.00014 0.00075 −0.01020

(0.01320) (0.01280) (0.01640)

Expenditures −0.00033 −0.00030 −0.00031

(0.00029) (0.00031) (0.00141)

(Continued)
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Table A.9. (Continued )

(1) (2) (3)

Dependent Variable:

Number of Reported
Single- and Multi-State
Foodborne Illnesses

Number of Reported Single- and
Multi-State Foodborne Outbreaks

Metropolitan 0.00070 0.00068 −0.00801

(0.00487) (0.00504) (0.02360)

Lawyers 0.01500 0.01640 −0.0937

(0.05480) (0.05530) (0.15900)

EatingPlaces −0.91300** −0.92800** −1.02500

(0.44400) (0.45100) (2.11500)

Foodstores 0.62200 0.52900 0.64000

(0.63600) (0.61700) (1.12400)

Political −0.16600 −0.17100 −0.03130

(0.31300) (0.31700) (0.96700)

Veggie Libel −1.74900 −1.70500 −4.00300

(2.35200) (2.42200) (17.04000)

GDP 3.44400 4.58600 −21.28000

(12.75000) (12.88000) (59.99000)

StrictLibl & Punitive # Lawyers 0.00063 0.00015 0.00132

(0.01120) (0.01180) (0.10500)

Population 0.21900 0.29700 −2.72200

(2.56700) (2.64400) (2.72500)

StrictLibl & Punitive × Multi-state
Outbreaks Not Recorded

0.06900

(0.11700)

Observations 1071 1071 1071

Wald 42,061 23,045 9376

p-Value 0.00000 0.00000 0.00000

State FE NO NO NO

Year FE YES YES YES

Notes: Standard errors in parentheses are clustered by states.
***, **, and * indicate the significance levels at 1%, 5%, and 10%, respectively.
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Table A.10. OLS estimates for single- and multi-state foodborne illnesses and outbreaks per thousand
people including food categories

(1) (2) (3) (4)

Dependent Variable:

Number of Reported Single- and
Multi-State Foodborne Illnesses Per

Thousand People

Number of Reported Single- and
Multi-State Foodborne Outbreaks

Per Thousand People

StrictLibl & Punitive 0.04810* 0.04810* 0.04380 0.00149

(0.02670) (0.02670) (0.02870) (0.00097)

Non-White −0.00246 −0.00246 −0.00249 −8.10e-05

(0.00175) (0.00175) (0.00175) (5.67e-05)

July-Temp −0.00275 −0.00275 −0.00278 0.00018

(0.00281) (0.00281) (0.00282) (0.00019)

Poverty 0.00277** 0.00277** 0.00273** 0.00010

(0.00135) (0.00135) (0.00135) (0.00011)

Expenditures −5.81e-06 −5.81e-06 −6.73e-06 1.86e-06

(3.10e-05) (3.10e-05) (3.13e-05) (1.38e-06)

Metropolitan 0.00027 0.00028 0.00029 −3.52e-05*

(0.00036) (0.00036) (0.00037) (1.92e-05)

Lawyers −0.00598 −0.00598 −0.00597 −4.19e-05

(0.00424) (0.00424) (0.00420) (0.00017)

EatingPlaces −0.00128 −0.00128 −0.00164 −0.00200

(0.04170) (0.04170) (0.04210) (0.00213)

Foodstores 0.037 0.037 0.043 0.00179

(0.08680) (0.08680) (0.09080) (0.00383)

Political −0.00885 −0.00885 −0.00657 0.00037

(0.017000) (0.017000) (0.017000) (0.00057)

GDP 1.62900*** 1.62900*** 1.58200*** 0.00582

(0.55100) (0.55100) (0.58700) (0.02790)

Animal 0.00618 0.00618 0.00617 0.00134***

(0.01300) (0.01300) (0.01310) (0.00045)

Seafood 0.01580* 0.01580* 0.01610** 0.00096***

(0.00787) (0.00787) (0.00785) (0.00023)

Plants 0.02580** 0.02580** 0.02570** 0.00131***

(0.01140) (0.01140) (0.01150) (0.00026)

Processed 0.02570** 0.02570** 0.02550** 0.00154***

(0.01120) (0.01120) (0.01110) (0.00038)

Unspecified 0.05000*** 0.05000*** 0.04970*** 0.00281***

(0.01080) (0.01080) (0.01070) (0.00050)

(Continued)
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Table A.10. (Continued )

(1) (2) (3) (4)

Dependent Variable:

Number of Reported Single- and
Multi-State Foodborne Illnesses Per

Thousand People

Number of Reported Single- and
Multi-State Foodborne Outbreaks

Per Thousand People

Ice & water 0.02440* 0.02440* 0.02480* 0.00107**

(0.01250) (0.01250) (0.01260) (0.00047)

StrictLibl & Punitive #
Lawyers

0.00132 0.00132 0.00129 2.01e-06

(0.00123) (0.00123) (0.00121) (4.55e-05)

Multi-state Outbreaks
Not Recorded

0.00933 0.00316

(0.03900) (0.03970)

StrictLibl & Punitive ×
Multi-state Outbreaks
Not Recorded

0.00826

(0.01200)

StrictLibl & Punitive
(Marginal Effects)

0.04811*

(0.08200)

Constant 0.05090 0.06020 0.05730 2.01e-06

(0.18300) (0.17100) (0.18600) (4.55e-05)

Observations 1071 1071 1071 1071

R-squared 0.12600 0.12600 0.12600 0.24700

State FE YES YES YES YES

Year FE YES YES YES YES

Notes: Standard errors in parentheses are clustered by states.
***, **, and * indicate the significance levels at 1%, 5%, and 10%, respectively.
Veggie Libel dropped because it is constant within group.
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Table A.11. Poisson results for single- and multi-state foodborne illnesses and outbreaks including food
categories

(1) (2) (3)

Dependent Variable:

Number of Reported
Single- and Multi-State
Foodborne Illnesses

Number of Reported Single- and
Multi-State Foodborne Outbreaks

StrictLibl & Punitive 0.46200** 0.39700* 0.38400***

(0.20500) (0.21900) (0.11400)

Non-White −0.00018 −2.93e-05 −0.02150**

(0.00653) (0.00653) (0.00895)

July-Temp −0.02190 −0.02270 0.00311

(0.01730) (0.01730) (0.00927)

Poverty 0.00651 0.00541 −0.00137

(0.01040) (0.01060) (0.01240)

Expenditures −0.00023 −0.00026 −0.00021

(0.00025) (0.00025) (0.00026)

Metropolitan 0.00187 0.00194 −0.00756***

(0.00197) (0.00199) (0.00253)

Lawyers 0.02000 0.01940 −0.06460

(0.05710) (0.05710) (0.10200)

EatingPlaces −0.66400** −0.64400** −0.78900

(0.32200) (0.32600) (0.50500)

Foodstores 0.58000 0.69200 0.65900

(0.54700) (0.56400) (0.92700)

Political −0.09010 −0.08250 0.11900

(0.20600) (0.20600) (0.26700)

GDP 5.47900 4.13600 −20.78000

(7.85500) (8.00800) (14.11000)

Animal 0.13500 0.13700 0.32600***

(0.08840) (0.08870) (0.06210)

Seafood 0.15100** 0.15100** 0.16500***

(0.05980) (0.05950) (0.04160)

Plants 0.29800*** 0.30000*** 0.40500***

(0.08920) (0.08850) (0.07680)

Processed 0.40100*** 0.39900*** 0.38800***

(0.09190) (0.09090) (0.06360)

Unspecified 0.87300*** 0.87000*** 0.85200***

(0.16500) (0.16600) (0.06550)

(Continued)
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Table A.11. (Continued )

(1) (2) (3)

Dependent Variable:

Number of Reported
Single- and Multi-State
Foodborne Illnesses

Number of Reported Single- and
Multi-State Foodborne Outbreaks

Ice & water 0.12200* 0.12300* 0.20200***

(0.06750) (0.06720) (0.03720)

StrictLibl & Punitive # Lawyers 0.00807 0.00856 0.00949

(0.00977) (0.00954) (0.01890)

Population 0.00480 −0.08250

(1.04800) (1.06600)

StrictLibl & Punitive × Multi-state
Outbreaks Not Recorded

0.08420

(0.08030)

Observations 1071 1071 1071

Wald 2819 2819 2895

p-Value 0.00000 0.00000 0.00000

State FE YES YES YES

Year FE YES YES YES

Notes: Standard errors in parentheses are clustered by states.
***, **, and * indicate the significance levels at 1%, 5%, and 10%, respectively.
Veggie Libel omitted because it is constant within group.
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Table A.12. Regions fixed effect estimation results for single-state foodborne illness hospitalizations and deaths

Single-State Foodborne Illness Hospitalizations Single-State Foodborne Illness Deaths

(1) (2) (3) (4) (5) (6) (7)

StrictLibl & Punitive 0.00058 0.20600 0.01340 0.42100 5.98e-06 −0.49500 −0.43800

(0.00036) (0.16000) (0.15400) (0.46100) (1.70e-05) (0.70600) (0.83100)

Non-White 4.64e-05*** 0.026600*** 0.00270 −0.01820 −8.43e-07 −0.0100 −0.00677

(1.60e-05) (0.00377) (0.00442) (0.01800) (7.47e-07) (0.0120) (0.01330)

July-Temp −1.61e-05 0.019600** −0.013400 0.00931 2.80e-06* 0.02850 0.01950

(3.47e-05) (0.00790) (0.00948) (0.04330) (1.62e-06) (0.02400) (0.02810)

Poverty 2.32e-06 0.00876* −0.00865 −0.03290 2.12e-06 0.06640* 0.08950**

(4.99e-05) (0.00524) (0.01260) (0.04820) (2.49e-06) (0.03610) (0.04310)

Expenditures 9.28e-07* −0.00032*** 0.00023 −0.00019 2.38e-08 0.00026 0.00024

(5.47e-07) (0.00010) (0.00016) (0.00053) (2.64e-08) (0.00049) (0.00055)

Metropolitan 8.44e-06 −0.00249* 0.00191 0.00760 4.39e-07 0.00717 0.00821

(6.63e-06) (0.00134) (0.00178) (0.00864) (3.08e-07) (0.00466) (0.00526)

Lawyers −0.00013 −0.16100** −0.0928 −0.17100 −4.49e-06 −0.358 −0.32400

(0.00012) (0.07860) (0.08050) (0.18900) (6.11e-06) (0.42100) (0.50500)

EatingPlaces 0.00141** −0.16900 0.02910 0.77400 6.40e-05** 1.08500* 1.18900*

(0.000655) (0.14300) (0.20100) (0.70400) (3.08e-05) (0.55900) (0.62500)

Foodstores −7.99e-05 0.80200*** 0.92900** 4.47800*** 9.50e-05 3.11100** 3.09600**

(0.00153) (0.26500) (0.44300) (1.65100) (7.31e-05) (1.21800) (1.38300)

Political −1.64e-05 −0.24300*** −0.34800** −0.59300 −2.40e-05 −0.19800 −0.33300

(Continued)
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Table A.12. (Continued )

Single-State Foodborne Illness Hospitalizations Single-State Foodborne Illness Deaths

(1) (2) (3) (4) (5) (6) (7)

(0.00046) (0.08250) (0.13900) (0.38000) (2.28e-05) (0.45100) (0.49900)

Veggie Libel −0.00030 −0.00302 −0.04280 −0.23000 −6.15e-06 −0.03450 −0.04900

(0.00035) (0.16100) (0.10300) (0.41600) (1.62e-05) (0.24400) (0.29100)

West 0.00017 −0.24000 0.03130 0.11000 1.36e-05 0.39500 0.45400

(0.00045) (0.19900) (0.13400) (0.57800) (2.04e-05) (0.32100) (0.37100)

South −0.00049 −0.92800*** −0.31500** −0.49100 −1.20e-05 0.02630 0.00646

(0.00049) (0.21800) (0.14500) (0.60700) (2.23e-05) (0.36200) (0.40900)

Northeast −0.00095* −0.31500 −0.72300*** −1.51000** −2.55e-05 −0.92100** −1.09900**

(0.00056) (0.21800) (0.16200) (0.69100) (2.60e-05) (0.45700) (0.50100)

GDP −0.01000 0.88200 4.76400 3.80900 −0.00055 −3.08300 −1.18500

(0.01490) (2.38000) (4.41100) (12.83000) (0.00075) (12.83000) (15.43000)

StrictLibl & Punitive # Lawyers 1.72e-05 0.10900 0.04110 0.07240 −4.76e-07 0.21100 0.17400

(0.00011) (0.07850) (0.07790) (0.18000) (5.43e-06) (0.42100) (0.50100)

Population 0.70500*** 0.83300*** 1.77000*** 0.81900*** 0.95700***

(0.07940) (0.04790) (0.25200) (0.11800) (0.14100)

Constant −0.00205 −0.00030**

(0.00263) (0.00012)

Observations 1071 1071 1071 1071 1071 1071 1071

R-squared 0.02020 0.01590

(Continued)
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Table A.12. (Continued )

Single-State Foodborne Illness Hospitalizations Single-State Foodborne Illness Deaths

(1) (2) (3) (4) (5) (6) (7)

Wald 617.29000 513.50000 190.11000

p-Value 0.00000 0.00000 0.00000

Log likelihood −390.50279 −332.57054

Region FE YES YES YES YES YES YES YES

Year FE YES YES YES YES YES YES YES

Notes: Columns (1) and (5) report the OLS estimates where the dependent variables are the number of single-state foodborne illness-related hospitalization and deaths per thousand people,
respectively. Column (2) presents the results of Poisson model where the dependent variables are the number of single-state foodborne illness hospitalizations and deaths, respectively.
Columns (3) and (6) show the results of negative binomial model where the dependent variables are the number of single-state foodborne illness hospitalizations and deaths, respectively.
Columns (4) and (7) show the results of Logit model where the indicator variables are equal to one if there is single-state foodborne illness hospitalization or death, respectively, and zero
otherwise. Standard errors in parentheses in columns (1), (2), and (5) are clustered by states. The Poisson model with dependent variable as the number of foodborne illness deaths did not
converge, hence, it is not reported here. ***, **, and * indicate the significance levels at 1%, 5%, and 10%, respectively.
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Table A.13. Random effect estimation results for single-state foodborne illness hospitalizations and deaths

Single-State Foodborne Illness Hospitalizations Single-State Foodborne Illness Deaths

(1) (2) (3) (4) (5) (6) (7) (8)‡

StrictLibl & Punitive 0.00059 0.22200 0.01540 0.46500 6.45e-06 −0.68000 −0.35000 −0.34100

(0.00036) (0.16400) (0.14400) (0.46400) (1.69e-05) (0.76100) (0.67600) (0.79800)

Non-White 5.58e-05*** 0.02430*** 0.00857** −0.00497 −5.05e-07 −0.00672 −0.00069 0.00381

(1.55e-05) (0.00370) (0.00421) (0.01730) (7.03e-07) (0.01160) (0.01140) (0.01330)

July-Temp −3.88e-05 0.00807 −0.02730*** −0.00633 2.02e-06 0.02790 0.017300 0.00440

(3.14e-05) (0.00780) (0.00851) (0.03810) (1.44e-06) (0.02110) (0.02030) (0.02500)

Poverty −1.14e-06 0.00855 −0.00792 −0.04550 2.10e-06 0.06810** 0.06620* 0.08530**

(5.02e-05) (0.00527) (0.01270) (0.04850) (2.47e-06) (0.03320) (0.03570) (0.04340)

Expenditures 7.14e-07 −0.00029*** 0.00012 −0.00045 1.49e-08 0.00034 −0.00014 −0.00024

(5.30e-07) (0.00010) (0.00016) (0.00051) (2.50e-08) (0.00046) (0.00045) (0.00059)

Metropolitan 9.20e-06 −0.00255* 0.00219 0.00513 5.09e-07* 0.01060** 0.01050*** 0.01040**

(5.98e-06) (0.00133) (0.00162) (0.00746) (2.71e-07) (0.00438) (0.00406) (0.00503)

Lawyers −0.00013 −0.17400** −0.06950 −0.15500 −4.57e-06 −0.65800 −0.20100 −0.18500

(0.00012) (0.08030) (0.07220) (0.17800) (6.04e-06) (0.46300) (0.40200) (0.48700)

EatingPlaces 0.00162** −0.07270 0.15700 0.81400 7.43e-05** 1.50700*** 1.40900*** 1.45800**

(0.00063) (0.14400) (0.19300) (0.68200) (2.89e-05) (0.52900) (0.53400) (0.63800)

Foodstores −0.00187 0.75300*** −0.32900 2.18500 3.51e-05 0.75400 1.00300 0.61700

(0.00125) (0.26300) (0.36700) (1.39000) (5.79e-05) (1.03500) (0.92300) (1.16900)

Political 0.000125 −0.24600*** −0.26200* −0.41500 −1.84e-05 −0.04320 −0.15100 −0.27000

(Continued)
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Table A.13. (Continued )

Single-State Foodborne Illness Hospitalizations Single-State Foodborne Illness Deaths

(1) (2) (3) (4) (5) (6) (7) (8)‡

(0.00046) (0.08270) (0.14000) (0.37700) (2.22e-05) (0.42400) (0.46100) (0.52100)

Veggie Libel −0.00022 −0.04890 −0.00258 −0.07210 −4.96e-06 −0.03610 −0.08910 −0.00095

(0.00035) (0.17500) (0.10400) (0.41600) (1.57e-05) (0.27600) (0.24100) (0.30600)

GDP −0.00299 1.14600 6.90500 11.98000 −0.00026 4.28800 −1.16800 3.25700

(0.01460) (2.42000) (4.51300) (12.57000) (0.00072) (13.2300) (12.76000) (16.5700)

StrictLibl & Punitive # Lawyers 1.28e-05 0.11300 0.02610 0.06640 −6.17e-07 0.44800 0.06880 0.04970

(0.00010) (0.08020) (0.06980) (0.16900) (5.42e-06) (0.46700) (0.40500) (0.48300)

Population 0.70200*** 0.84000*** 1.72800*** 0.90800*** 0.86900*** 0.97800***

(0.08580) (0.04650) (0.24400) (0.12800) (0.11000) (0.14300)

Constant −0.00108 −0.00028**

(0.00264) (0.00012)

Observations 1071 1071 1071 1071 1071 1071 1071 1020

R-squared 0.01980 0.01690

Wald 567.44000 469.91000 140.93000 165.90000

p-Value 0.00000 0.00000 0.00000 0.00000

Log likelihood −393.60156 −336.94812

State RE YES YES YES YES YES YES YES YES

Year FE YES YES YES YES YES YES YES YES

Notes: Columns (1) and (5) report the OLS estimates where the dependent variables are the number of single-state foodborne illness hospitalizations and deaths per thousand people, respectively.
Columns (2) and (6) present the results of Poisson model where the dependent variables are the number of single-state foodborne illness hospitalization and deaths, respectively. Columns (3) and
(7) show the results of negative binomial model where the dependent variables are the number of single-state foodborne illness-related hospitalization and deaths, respectively. Columns (4) and (8)
show the results of Logit model where the indicator variables equal to one if there is single-state foodborne illness hospitalization or death, respectively, and zero otherwise. Standard errors in
parentheses in columns (1), (2), (5), and (6) are clustered by states. ***, **, and * indicate the significance levels at 1%, 5%, and 10%, respectively.
‡Observations dropped because of no variation in the dependent variable.
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(a) Distribution frequency of single-and multi-
state foodborne illnesses

(b) Distribution frequency of single-and multi-
state foodborne outbreaks

(c) Distribution frequency of single-state 
foodborne-related deaths

(d) Distribution frequency of single-state 
foodborne-related hospitalizations
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Figure A.1. Distribution frequencies of foodborne illnesses, outbreaks, hospitalizations, and deaths.
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