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ABSTRACT 

 

 Over the past eleven years, citizens have launched a series of state-level initiatives to 

increase the minimum amount of floor space allotted to veal calves, pregnant sows, and laying 

hens.  This study examines whether exposure to these initiatives, referred to as anti-confinement 

campaigns, influences consumption of pork, poultry, eggs, beef, dairy, and fish.  

Consumption is defined as self-reported expenditure from the Consumer Expenditure 

Survey divided by local price, obtained from the Quarterly Food at Home Price Database.  For 

each state of interest, the short term effect of exposure to an anti-confinement campaign is 

assessed by comparing the change in consumption of the state’s residents relative to the change 

in consumption of all other Americans during the three-year period surrounding initiation of the 

campaign.  Three types of national effect are estimated by pooling all campaigns, successful 

campaigns, and ballot initiatives, respectively. Each test controls for the effects of age, family 

size, family type, income, education, race, and ethnicity. 

Analysis of individual states produces inconclusive results, but pooled regression reveals 

a relationship between campaign exposure and diminished consumption of eggs.  Campaigns are 

also associated with elevated price of eggs, poultry, meat, and seafood.    
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INTRODUCTION 

 

Over the past eleven years, citizens have launched a series of initiatives to increase the 

minimum amount of floor space allotted to veal calves, pregnant sows, and laying hens.  This 

study examines whether exposure to these initiatives, referred to as anti-confinement campaigns, 

influences consumption of poultry, eggs, pork, beef, dairy, and fish.   

Farmers and activists have faced off over animal housing standards on twenty-nine 

occasions.  Each has pitted animal protection organizations, notably the Humane Society of the 

United States and Farm Sanctuary, against trade groups, including the United Egg Producers, the 

National Cattlemen’s Beef Association, and the National Pork Producers Council.  Despite high 

profile debate and considerable expenditure, there has been very limited examination of the 

effect these initiatives have on consumer demand — an issue of paramount importance to both 

sides.    

We seek to cast some light on the matter by analyzing demand shifts associated with 

twenty-three state-level campaigns.  Unlike research on price elasticity, this study allows for the 

possibility that social and psychological factors contribute to purchasing decisions.  This 

possibility is strongly supported by the literature, but there is still no clear indication of how 

these factors play out on a large scale.  A definitive answer to this question could have major 

implications.  For example, livestock producers might voluntarily implement reforms if they 

believed engaging with activists would shrink their customer base.  Likewise, some activist 

groups might choose to reallocate resources if they believed that anti-confinement campaigns 

increased the number of animals raised on industrial farms.      
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This study uses difference-in-differences estimation to compare consumption of key 

products in each state before and after the initiation of that state’s campaign.  We measure 

expenditure using data from the Consumer Expenditure Survey (CE) and local price using the 

Quarterly Food at Home Price Database (QFAHPD).   

Given the diversity of the campaigns, we examine each independently before pooling 

data to observe national trends.  On the national level, we investigate the effect of all campaigns 

on both price and consumption, the effect of successful campaigns on consumption, and the 

effect of ballot initiatives on consumption.    

It is important for the reader to understand that there are strong emotions on both sides of 

the animal housing debate, and politically neutral language is limited.  We choose words based 

on clarity and precision, and any connotations are unintended.  For simplicity, the terms hen and 

sow are used to refer to animals in both adult and adolescent stages of development, with the 

understanding that pullets and gestating gilts are also included.   
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INSTITUTIONAL BACKGROUND 

Industrialization of agriculture has moved animals off farms and into warehouses.  The 

majority of American hens, swine, and cattle pass through these facilities, which are referred to 

as Concentrated Animal Feeding Operations (CAFOs) by the Environmental Protection Agency.   

CAFOs have drawn public criticism for three reasons:  First, they generate large amounts 

of manure and airborne particles that can contaminate water and cause respiratory disease in 

workers and surrounding communities.  Asthma and allergies have been associated with CAFO 

air pollution (Heederik et al. 2006), and there is risk of brain damage among individuals exposed 

to hydrogen sulfide (Tvedt et al. 2007).  Nitrite contamination of drinking water contributes to 

development of hyper thyroidism, diabetes, and birth defects, and there is unconfirmed evidence 

of a link to certain types of cancer (Burkholder et al. 2007).  Second, the close confinement and 

unnatural diet of livestock in CAFOs contribute to increased incidence of illness and infection.  

Facility managers have turned to preemptive use of antibiotics, accelerating the development of 

resistant strains of bacteria harmful to both animals and humans (Waters et al. 2011).  Finally, 

CAFOS provide animals with minimal space and environmental enrichment, leading many 

people to conclude that welfare standards are too low.  This paper addresses the last concern, 

focusing on three practices that have been singled out for reform: battery cages, gestation crates, 

and veal crates.   

In the United States, most egg laying hens live in rows of wire crates that 1930s farmers 

named battery cages because of their configuration.  Roosters are not typically seen in the cages, 

because the male offspring of laying hens are culled within three days of hatching.  Battery cages 

vary in dimension, but they usually contain between six and eight birds.  In most cases, the 
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standing area for each bird is smaller than a sheet of notebook paper.  Confined hens are prone to 

display excessive feather pecking, vent pecking, and cannibalism—a problem compounded by 

the fact that caged birds who find themselves subject to this type of attention do not have space 

to escape.  To prevent injury, most facilities trim the beaks of birds when they are young.  

Anesthetic is not used, and the wounds are prone to develop bulges of nerve filled tissue called 

neuromas, which behavioral studies indicate may cause chronic pain.  Moreover, birds use their 

beaks as sensory organs, and without them have some difficulty comprehending their 

environment (Gentle 1998).  Many farmers prefer battery cages to cage-free or free-range 

systems because birds in cages require less food, break fewer eggs, and are less likely to die from 

injury or suffocation than birds in crowded cage-free systems.  Eggs are also easier to collect, 

and farmers have more control over egg quality because they can manage the amount of water 

and food consumed by each hen. 

Gestation crates, sometimes called sow crates or sow stalls, limit the movement of pigs 

during pregnancy.  Exact sizes vary, but they allot each sow an area approximately 2.2 by 6.7 

feet, leaving animals just enough space to stand, but not enough to comfortably lie down or turn 

around (Marchant-Forde 2010).  They became common in the 1980s because they provided a 

cost effective way to prevent pregnant sows from injuring one another under conditions of close 

confinement.  The average breeding sow spends more than half of her life in this environment.  

Like hens, sows stressed by confinement continue to express natural “stereotypic” behaviors, 

chewing and rubbing against the metal bars of their cages to the point of injury (Von Borrell 

1997).   
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Veal crates are used to prevent calves from developing connective tissue by restricting 

their movements.  Like gestation crates, the 2.2 by 6.0 foot boxes do not provide sufficient space 

for animals to turn around or lie down with legs outstretched.  Calves may spend up to twenty-

six weeks in the stalls.  

The European Union has outlawed the use of battery cages, veal crates, and gestation 

crates.  Switzerland and the Australian state of Tasmania have banned battery cages, and New 

Zealand is phasing out the use of gestation crates.  In the United States, California and Michigan 

are in the process of removing battery cages.  Florida, Arizona, Oregon, California, Colorado, 

Michigan, Ohio, Maine, and Rhode Island have voted to phase out gestation crates, and Arizona, 

Colorado, Maine, Michigan, Rhode Island, and California have banned veal crates. Similar 

reforms have been attempted with varying levels of success in Ohio, New York, and Nebraska.  

A national proposal to increase the amount of space allotted egg laying hens was reviewed by the 

House and Senate Agricultural Committees in 2012, and a bill that would ban gestation crates 

awaits the governor’s signature in New Jersey.   

While American anti-confinement efforts share similar goals, support networks, and 

messaging, they vary widely in intensity and approach.  In states that permit ballot initiatives, 

they may entail door-to-door signature collection and a popular vote.  In states that do not permit 

initiatives, they generally rely more heavily on lobbying.  Depending on intensity, both types of 

campaign may involve advertisements, press outreach, organizing, and canvassing.  Initiatives in 

Washington and Oregon have been withdrawn for negotiation purposes, and other campaigns, 

such as the one that occurred in 2007 in Connecticut, have been non-starters limited to 



 

6 

 

introduction of a bill by a single assemblyperson.  Legislators in New York and Massachusetts 

introduce perennial anti-confinement proposals.    
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LITERATURE REVIEW 

While the overall effect of farm animal welfare campaigns on eating habits is disputed, it 

clearly contains psychological as well as economic components.  Professors at Kansas State 

University have documented an inverse relationship between media coverage of farm animal 

living conditions and consumption of products made from certain animals (Tonsor and Olynk 

2010).  Numerous contingent valuation and direct observation studies have also identified a 

small but significant willingness to pay for improved animal care.  Only one other analysis has 

specifically focused on demand shifts associated with anti-confinement initiatives.  A case study 

comparison, it examined shifts in the purchase of eggs in San Francisco and Oakland after 

California’s Proposition 2 and found a one hundred eighty percent increase in the expenditure 

share of cage free eggs and a twenty percent increase in the share of organic eggs relative to 

control cities Dallas and Fort Worth (Lusk 2010).  Overall expenditure increased only slightly, 

implying a net decrease in consumption.   

In most cases, media coverage of meat production methods reduces demand for the 

targeted products.  In a groundbreaking study, Tonsor and Olynk (2010) quantified the extent to 

which sales of particular meat products responded to media coverage of animal welfare issues.  

The authors showed that pork sales declined when information on pork production came to light, 

and the effect persisted over time.  Likewise, poultry sales declined in the presence of media 

attention to poultry production, but only after several months of public exposure.  Beef sales 

were not affected.  These results may be partially explained by the finding of Thomson (1993) 

that most Americans harbored unrealistic, idealized visions of farm animal life.   
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There is also a growing consensus that shoppers the United States and the European 

Union will pay a limited premium for improved animal welfare.  A 2003 survey mailed to two 

thousand randomly selected households in the United Kingdom revealed that eighty-six percent 

of respondents reported concern over treatment of farm animals.  When asked to explain their 

purchasing decisions, sixty-seven percent cited price or welfare considerations as part of their 

reasoning.  Seventy-nine percent also supported the ban on battery cage egg production that was 

being debated in the legislature at that time (Bennet and Blaney, 2003).   

Two Swedish studies found that some, but not all, consumers were willing to pay to 

provide extra space for laying hens, alternatives to surgically castrating boars, and an opportunity 

for young pigs to go outside (Carlsson, Frykblom, and Lagerkvist 2007; Lagerkvist, Carrlson, 

and Viske 2006).   

A clear preference for anti-confinement measures among United States residents 

diminished with the threat of an income tax hike. Tonsor and Wolf (2009) asked a random 

sample of Americans whether they would support legislation that banned battery cages, gestation 

crates, and veal crates.  Sixty-nine percent originally supported a gestation crate ban, but the 

number dropped to thirty-one percent after the survey mentioned an increase in income taxes.  

Overall, researchers estimate that the typical American is willing to pay two hundred thirty-one 

dollars per year to eliminate gestation crates.   

The characteristics of consumers willing to pay a premium for animal welfare vary by 

country, and in some cases, findings contradict one another.  A survey of eight hundred forty-

four Danish households established that those with higher levels of income and education paid 

more for organic eggs when they believed the eggs came from hens with a higher quality of life 
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(Andersen 2011).   Two studies of Americans found contradictory effects of education.  Prickett 

(2008) found that highly educated, high-earning shoppers were less likely than their middle and 

lower class counterparts to consider the wellbeing of animals when choosing their meals.  Tonsor 

and Wolf (2010), however, found a positive association between college education and support 

for welfare legislation.  This discrepancy may be explained by an interaction between income 

and wealth, the difference between voting behavior and consumption, or different techniques for 

measuring education.  These studies also showed higher willingness to pay among Democrats 

and Northeasterners (Prickett 2008), as well as stronger support of regulation among women, 

people with fewer children, and people who consumed no or minimal amounts of pork (Tonsor 

and Wolf 2010).  Another study found that American shoppers who scored higher on altruism 

scales were more likely to choose pork with a higher welfare rating (Lusk, Nilsson, and Foster 

2007).   
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CONCEPTUAL FRAMEWORK 

The research methods used in this study are selected based on the assumption that 

response to a farm animal welfare campaign depends on a combination of economic and 

psychological factors.  We turn to the field of social psychology to better understand the reasons 

for behavior change, positing that some combination of the phenomena known as cognitive 

dissonance, reactance, and self-perception interact with price change to drive response.   

Previous studies have shown that most Americans are not well informed about farm 

animal living conditions (Thomson 1993).  When exposed to new information through a 

campaign, people whose moral schema includes humane treatment of animals experience 

cognitive dissonance.  There are two potential responses to cognitive dissonance: behavior 

change and rationalization.  In the case of behavior change, a person might substitute products 

from less sympathetic animals, such as fish and chicken.  She might also shift to free range, cage 

free, organic, or vegetable based alternatives.  In the case of rationalization, there is a risk of 

reactance, or rebellion against perceived behavioral prescriptions (Silvia 2005: Dillard and Shen 

2005).  Consumers experiencing reactance could increase consumption of conventional animal 

products, especially those perceived as more taboo, such as beef and veal.   

Participating in a campaign, even through an action as small as voting or signing a 

petition, could also trigger behavior change through the well documented “foot-in-the-door” 

phenomenon, first identified by Freedman and Fraser (1966).  According to Freedman and 

Frasier’s theory, responding positively to a small request makes a person more likely to respond 

positively to a large request from a similar source.  In the case of movements and campaigns, this 

motivation is reinforced by self perception.  A person who observes himself contributing to a 
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cause believes that he cares about that cause, even if the initial motivation for helping was 

something more mundane.  For example, a person who signs a petition to preserve South 

American rain forests because he feels sorry for an outreach worker will probably walk away 

believing he acted of concern for the environment.  He will be more likely to donate money to 

environmental causes in the future, and may even begin to think of himself as something of a 

rainforest advocate.  These phenomena suggest that anti-confinement campaigns would shift 

consumption away from conventional animal products, but there is a caveat.   

Foot-in-the-door persuasion techniques only work when the first request is small.  If a 

person feels that they have done their part by contributing to a campaign, they could become less 

likely to adjust purchasing habits in the future.  This could be especially true in the case of a 

successful campaign.  Content that gestation crates will be phased out, for example, a person 

who would otherwise have switched to free range pork or meat free alternatives might decide to 

continue consuming the conventional product.  This type of behavior was first identified by 

Baron (1973).   

Finally, consumers must adjust to the price changes that accompany successful 

campaigns.  The markets for animal products in the United States are not perfectly competitive, 

and a successful campaign will pass some costs onto consumers.  How these price changes 

interact with psychology will ultimately determine demand shifts.   
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EMPIRICAL MODEL 

Because of unquantifiable cultural differences between states and differences in 

campaign strategies, we begin with an exploratory approach and examine each case 

independently.  For each state of interest, we use a difference-in-differences model to assess 

effect of exposure to an anti-confinement campaign on animal product consumption.  These tests 

evaluate the short-term effect of exposure by comparing the consumption of the state’s residents 

relative to the rest of the country one year before the campaign was formally introduced to their 

consumption relative to the rest of the country two years later.  This can be accomplished by 

temporarily removing all observations from the data set except for those from the two relevant 

years and testing for an interaction between living in the state of interest and being observed 

during the second year.   

Because information on intake is not available, consumption is defined as consumer unit 

expenditure divided by local price.  Controlling for the effects of season, national trends, income, 

education, race, ethnicity, and age produces the following model, where seqn is a time series 

variable measured quarterly:   

 

 Consumption = β0+ β1 State + β2 Year 2 + β3 Year 2*State + β4 Seqn + β5 Quarter + β6 X + ε 

 

 

 Consumption is further divided by product to provide more nuanced information about 

changing eating habits.  In addition to pork, beef, dairy, poultry, and eggs, we include the 

potential substitute seafood.   

 After examining campaigns independently, we pool the data to estimate the national 

effect of campaign exposure on price and consumption, the net effect of exposure to a successful 
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campaign, and the net effect of exposure to a ballot initiative.  For example, ballot initiatives 

occurred in Florida, Arizona, California, and Ohio.  The ballot initiative model is as follows:   

 
Consumption = β0+ β1 Ballot Initiative Exposure + β2 Seqn + β3 Quarter + β4Florida + 

β5Arizona + β6 California + β7 Ohio + β8 X + ε 

 

Ballot Initiative Exposure=1 if the observation was taken in Florida during 2002, Arizona 

during 2006, California during 2008, or Ohio during 2010.   

 

In total, we run one hundred fifty regressions.   

Data  

Most of the data in this study were obtained from the Bureau of Labor Statistics (BLS) 

Consumer Expenditure Survey (CE).  The Quarterly Food at Home Price Database (QFAHPD) 

and the National Health and Nutrition Survey (NHANES) were used to develop a local price 

index.   

The Consumer Expenditure Survey is a nationally representative, cross sectional survey 

conducted on an ongoing basis by the Census Bureau on behalf of the Bureau of Labor Statistics.  

It contains information on income, demographic features, and expenditure at the consumer unit 

level of analysis.  A consumer unit is a group of people who live together and either make joint 

expenditure decisions or are related, defined either legally or biologically.  A financially 

independent single person is also considered a consumer unit.   

The CE has two components: an Interview Survey and a Diary Survey.  In the Diary 

Survey, participants report all household expenditures over a one or two week period, in addition 

to basic demographic information.  We use Family files from the Dietary Survey component, 

discarding information from the second week of reporting.  Appending Family files from years 

2000-2012 produces a primary data set of 87,893 observations.   
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The Quarterly Food At Home Price Database is derived from Neilsen Homescan data.  

This data is collected via the National Consumer Panel (NCP), a joint venture between 

SymphonyIRI and Nielsen.  The US Department of Agriculture’s Economic Research Service 

uses Neilsen observations to develop the QFAHPD, with the goal of facilitating research on the 

role of price in food choice.  Consumers participating in the Neilsen Homescan survey receive a 

small amount of money that can be spent in an online catalogue in exchange for scanning the 

barcodes of all of their purchases and manually entering discounts into a computer.  After 

Neilsen and SymphonyIRI collect data and weight responses, the USDA aggregates the 

information so that prices correspond with categories in the Dietary Guidelines.  

Our third data source, the National Health and Nutrition Survey, is a cross sectional 

survey of American residents conducted by the National Center for Health Statistics, a branch of 

the Centers for Disease Control and Prevention.  It uses multistage sampling to select a group of 

participants that is representative of the civilian noninstitutional population.   

For each survey cycle, between seventy-five and eighty percent of the original 

participants also provide dietary information collected during a follow-up appointment at a 

Mobile Examination Center.  During the Dietary Interview, surveyors ask the sample person to 

list all of the foods they have eaten during the last twenty four hours.  Interview methods are 

designed to encourage recall of forgotten foods.  These responses are weighted to account for 

demographically linked patterns of attrition.   

We use six two year cycles of the Demographics Questionnaire and Day 1 Dietary Recall 

Survey, beginning in 1999 and ending in 2010. We include only participants who have 

completed the Day 1 Dietary Recall Survey, resulting in a sample size of 56,084.   
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Defining Local Price 

We define price using the Quarterly Food at Home Price Database because, unlike the 

BLS administered Consumer Price Index, it contains information on prices in both urban and 

rural areas.  Incorporating data from the QFAHPD into the analysis involves two major steps: (1) 

matching price database locations to locations in the Consumer Expenditure Survey and (2) 

aggregating the products listed in the price database to make them consistent with products in the 

CE.   

We discuss the geographic component first.  Each observation in the CE is matched to a 

price in QFAHPD at the most precise geographic level possible based on the information 

provided.  QFAHPD provides a map of prices by marketgroup and region.  The CE provides 

census PSUs for certain observations, states for certain observations, and census regions for all 

observations.  The matching procedure involves a three tiered process.  First, observations 

identifiable by PSU are matched with a marketgroup based on geography.  Most PSUs 

correspond very closely with marketgroups.  Second, observations identifiable by state but not 

by PSU are matched with a marketgroup based on geography and urban/rural status.  Finally, 

observations not identifiable by state or PSU are matched with a QFAHPD region based on 

census region. Table 1 and Appendix I show exactly how each area is matched.   

It is important to note that the geographic identifiers provided by the two databases do 

not perfectly align.  CE urban areas are mapped to QFAHPD metro areas, which are not, of 

course, an exact comparison.  Despite this caveat, local price and expenditure are strongly 

correlated in all regressions- a good indication of their validity.    
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The second step in defining local price, product aggregation, is based on frequency of 

consumption as measured by the National Health and Nutrition Survey.  QFAHPD provides 

prices for food group broken into their fresh/frozen, canned, and sometimes low fat and full fat 

forms.  To correspond with CE expenditure categories, these food groups must be aggregated 

into the categories poultry, seafood, fluid milk, and meat.  Table 1 shows how these products are 

grouped.   

 

Table 1: CE to QFAHPD Food Group Matching 

CE Food Group QFAHPD Food Group  

Poultry Canned poultry  

Fresh or frozen poultry  

 

Seafood Canned fish 

Fresh or frozen fish  

 

Fluid Milk Low fat milk 

Whole or 2% milk  

 

Beef  Canned meat  

Fresh or frozen meat, regular fat 

Fresh or frozen meat, lean  

 

Pork  Canned meat  

Fresh or frozen meat, regular fat 

Fresh or frozen meat, lean 

 

 

To weight the QFAHPD food groups appropriately, we record the number of times that 

NHANES respondents report consuming a particular type of food in a given survey cycle.  For 

example, respondents consumed canned poultry one hundred and nine times during the 2001-

2002 cycle, and they consumed fresh poultry on a total of 4,934 occasions.  The composite price 

of poultry in years 2001 and 2001 is therefore equal to the sum of the price of fresh/frozen 

poultry multiplied by .978 and the price of canned poultry multiplied by .022.   
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Before aggregation, a total of three hundred seven missing observations in the QFAHPD 

are imputed using linear interpolation.  Observations containing any of the 1,209 missing values 

that would require extrapolation are not used.  Instead, fresh/frozen prices are substituted for 

aggregated prices in regressions that do not contain a sufficient number of aggregated price 

values.   

Weights  

Each observation in the Consumer Expenditure Survey receives a weight based on age, 

income, race, and other demographic characteristics.  Weights are constructed in reference to 

national, not state, population totals.  As such, state level estimates have large variance and may 

not be accurate.  This inhibits our ability to provide descriptive statistics on expenditure by state, 

but it does not affect our analysis.  We are interested in the effect of state residence during 

campaign years on consumer unit level expenditure, not the effect of a campaign on state level 

expenditure.  Each observation is weighted according to CE instructions.   

Outliers  

We take a conservative approach to removing outliers because of the highly 

individualized and somewhat idiosyncratic nature of weekly household food expenditure.  We 

eliminate from our analysis only those observations with standardized residuals greater than 

seven or less than negative seven, as opposed to the more traditional cutoff of |3.3|.  This process 

removed eight hundred seventy-eight observations, just under one percent of data.   

Other Adjustments 

The Price Index covers only the forty-eight contiguous states for the years 2000-2010.  

As such, the 2002 Hawaii campaign and campaigns that occurred after 2009 in Washington, 
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Florida, Oregon, New Jersey, and Rhode Island are not included in individual estimates.  Rhode 

Island’s 2010 campaign is included in pooled estimates.  For campaigns that spanned two years, 

individual estimates compare consumption over a span of four years.  When we examine the 

events that occurred in 2004 and 2005 in Massachusetts, for example, we compare consumption 

in 2003 to consumption in 2006.   

To augment sample size, Nebraska 2008 calculations compare the two years before the 

campaign to the two years after the campaign, and campaigns in Vermont and Maine are not 

addressed because of insufficient sample size.  States that introduce perennial legislation, 

including Massachusetts, New York, and Maryland, are excluded from pooled regressions 

because reform efforts in these states have become a regular part of life.  In these perennial 

cases, individual estimations focus only on the first year of the campaign.  For example, New 

York’s 2008-2013 campaign is assessed by comparing consumption in 2007 to consumption in 

2009.   

 

  



 

19 

 

SUMMARY STATISTICS 

Table 2 describes the total sample of CE responders, excluding outliers.  The average 

reference person was a forty-nine year old woman living in an urban area with one or two others.  

When shopping for her family, she spent just over four dollars per week on beef; three dollars on 

pork, poultry, and milk, respectively; two dollars on seafood; and less than one dollar on eggs.   

 

Note: Price estimates include only years 2000-2010 and observations from the 48 contiguous states 

 

 

Our average consumer paid higher prices for milk and seafood between the months of 

October and December.  She spent just under sixty cents on a three ounce serving of meat, 

approximately forty-eight cents on a serving of chicken, and almost a dollar on a serving of fish.  

A dozen large eggs went for $1.42, and a gallon of milk for about four dollars.   Without 

adjusting for inflation, the price of each product increased during the span of the ten year period, 

most notably in the case of meat and seafood. Seasonal variation was observed in the price of 

milk, seafood, and to a lesser extent, meat and poultry.     

Table 2: Weighted Summary Statistics, Excluding Outliers (2000-2012) 

 Mean SD Min Max n 

Household Characteristics      

     People in Household 2.493 1.469 1 17 87,015 

     Age of Reference Person 48.569 17.344 14 94 87,015 

Expenditure ($/week)      

     Beef 4.330 8.524 0 104.47 87,015 

     Pork 3.028 5.960 0 50.75 87,015 

     Poultry 2.804 5.464 0 50.8 87,015 

     Seafood 2.167 5.696 0 63.44 87,015 

     Egg .786 1.415 0 14.63 87,015 

     Milk 2.765 3.537 0 31.52 87,015 

Price ($/100g)       

     Meat  .702 .090 .486 1.06 67,834 

     Poultry  .565 .067 .364 .773 54,298 

     Fish  1.159 .148 .589 1.932 77,178 

     Egg  .207 .054 .117 .415 77,926 

     Milk  .103 .017 .064 .158 77,386 
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Figure 1: Average Price ($/100g), 2000-2010 

 
 

Figure 2: Average Consumption (100g/week), 2000-2010 

 
 

Figure 2 shows that consumption of beef, pork, and milk decreased over the ten year 

period.  Not surprisingly, the products that displayed seasonal price variation also displayed 



 

21 

 

seasonal variation in consumption.  Pork and beef appear to be substitutes; consumption of one 

peaks as consumption of the other dips.  If the prices of these two products could be separated, it 

is likely that we would observe (1) enhanced seasonal variation in price in Figure 1 and (2) 

moderated seasonal variation in consumption in Figure 2.     
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RESULTS 

Analyzing campaigns independently reveals no clear effect of campaign exposure on 

consumption, but pooled data indicate a significant reduction in the purchase of eggs.  This effect 

disappears when we narrow our focus to successful campaigns and ballot initiatives, presumably 

because of reduced sample size and the fact that campaigns focusing on hens have a lower 

success rate.  Narrowed scope does, however, reveal a negative effect on fish consumption.  

Campaigns are also associated with a significant price increase for all products except milk.   

Table 4 shows regression results for each individual campaign.  Shifts in consumption 

during campaign years are split between results that would support and refute the notion that 

anti-confinement campaigns decrease consumption.   

For example, living in Florida immediately after the landmark 2002 ballot initiative to 

outlaw gestation crates and veal crates was associated with decreased expenditure on pork by 

approximately one hundred grams per week, controlling for price and demographics (p = .063).  

Likewise, living in Arizona directly after the 2006 ballot initiative was associated with 

purchasing less pork and less dairy- exactly what one might expect from a population that had 

recently debated welfare standards for sows and learned about the links between dairy and veal.  

But not all of the findings fit into this framework.   

The California ballot initiative produced no significant change in consumption except for 

a three hundred fifty gram weekly increase in dairy and a one hundred nine gram increase in 

seafood.  Connecticut witnessed an eighty-nine cent uptick in both egg and poultry consumption 

following an unsuccessful legislative campaign targeting the welfare of laying hens, and 

Coloradans purchased an additional three hundred seventy-five grams of beef after their state 
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assembly voted to outlaw veal crates.  There are many more such examples, pointing both 

directions.  Table 3 provides information on significant results. 

 

Table 3: Significant Effects by State (100g/week) 

State Year Product Magnitude  p Standard Error n 

Florida 2002 Pork -1.029 .063 .5534 15029 

Florida 2002 Poultry -1.288 .051 .6603  

California 2003 Seafood  1.088 .002 .3549 14611 

California 2003 Milk  3.501 .086 2.041 14611 

Connecticut 2007 Eggs  1.381 .080 .7924 13532 

Connecticut 2007 Poultry  2.988 .010 1.182  

Maryland 2003 Pork -1.628 .081 .9336 14690 

Arizona 2006 Pork -2.077 .0457 1.047 13739 

Arizona 2006 Eggs -1.409 .098 .8526 13739 

Arizona 2006 Milk -7.617 .093 4.538 13739 

New Hampshire 2007 Eggs  2.811 .020 1.210 13532 

New Hampshire 2007 Pork  3.703 .0690 2.039 13433 

New Hampshire 2007 Beef  3.951 .0910 2.341 13433 

New Hampshire 2007 Milk  15.37 .097 9.274 13433 

Oregon 2007 Seafood  1.142 .052 .5876 13532 

California 2008 Milk  4.588 .012 1.818 13453 

Colorado 2008 Beef  3.746 .041 1.831 13453 

Colorado 2008 Seafood 1.939 .054 1.006 13453 

Nebraska 2008 Seafood  .8209 .044 .4071 27105 

New York  2008 Eggs -.8678 .026 .3908 13453 

Illinois 2009 Milk  4.728 .087 2.759 13484 

Ohio 2009 Eggs -1.681 .006 .6084 13484 
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Table 4: Effect of Campaign Exposure on Consumption, by State (100g/week) 

 Pork Eggs Poultry Beef Seafood Milk Type Target Success 

FL 2002 -1.03* -.391 -1.29* -.936 -.028 -2.76 Ballot Pigs, calves Yes 

CA 2003 .171 .040 .700 -1.10 
1.09 

*** 
3.50* Legislative Pigs, calves No 

MA 04-05 -.527 .802 -.426 -.411 
1.07 

** 
-1.58 Legislative Pigs, calves No 

AZ 2006 
-2.08 

** 
-1.41* 1.08 .140 -.244 -7.62* Ballot Pigs, calves Yes 

MD 03-05 -1.63* .173 -1.87 1.82 -.335 .768 Legislative Pigs No 

CT 2007 1.25 1.38* 2.989** -1.02 .132 1.13 Legislative Hens No 

MD 2007 1.54 -.322 1.75 1.533 .529 4.87 Legislative Pigs No 

NH 2007 3.703* 
2.811 

** 
.9164 3.951* .0872 15.37* Legislative Hens No 

DE 2007 -1.50 -2.48 .769 3.54 .317 9.65 Legislative Hens No 

OR 2007 -.684 -.791 -1.12 .660 1.14* -.849 Legislative Pigs Yes 

WA 2007 .682 -1.06 -.669 -.669 .111 .485 Legislative Pigs, calves No 

NY 08-13 -.596 
-.868 

** 
.370 -1.21 -.002 -1.41 Legislative 

Pigs, calves, 

hens 
No 

NE 2008 .122 .702 .224 1.84 
.821 

** 
4.15 Legislative Pigs No 

CA 2008 -.092 .268 -.733 -.869 -.318 
4.59 

** 
Ballot 

Pigs, calves, 

hens 
Yes 

CO 2008 -1.46 -.627 .540 3.75** 1.94* -11.6 Legislative Pigs, calves Yes 

CT 2009 1.32 .042 1.25 2.11 .614 5.49 Legislative 
Pigs, calves, 

hens 
No 

MI 2009 -.252 .542 -.182 1.40 -.475 1.29 Legislative 
Pigs, calves, 

hens 
Yes 

IL 2009 .896 .641 -.543 -.557 .478 4.73* Legislative 
Pigs, calves, 

hens 
No 

MA 09-13 .156 .454 -.584 -.251 -.329 4.23 Legislative 
Pigs, calves, 

hens 
No 

OH 09-10‡ -.853 
-1.68 

*** 
-.537 -.417 -.148 -2.51 

Legislative/ 

Ballot 
Pigs, hens Yes/No 

  * p< .1,  **p< .05,  *** p<.01,    ‡ Based on 2008 & 2010 data    
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Pooling all campaigns reveals a twenty-nine gram reduction in egg consumption per 

week — the equivalent of a family purchasing about fifteen fewer eggs per year (p =.01). The 

loss of this effect after narrowing the scope of the analysis to successful campaigns could be 

attributed to sample size, or the fact that fewer than forty-three percent of successful campaigns 

included in the estimation focused on hen welfare, compared to fifty-nine percent of all included 

campaigns.  The drop in seafood consumption associated with the pooled and ballot initiatives 

merits future research.   

Finally, campaigns are associated with price increases for eggs, poultry, meat, and 

seafood (p = .000).  A dozen large eggs would increase by almost eleven cents, a three hundred 

gram serving of poultry by about three cents, a serving of fish by nearly five cents, and a serving 

of meat by just over one cent.  The price of milk decreased by less than 2.5 cents per gallon.   

We did not expect to find such strong evidence of price increase, and the phenomenon 

warrants further investigation.  It could be the result of a shift to pricier, more humane products, 

such as the one discovered by Lusk (2010) in his examination of consumer expenditure on eggs 

in response to California’s Proposition 2.  It could also be food companies’ way of passing on the 

costs of opposing a campaign onto consumers.   
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Table 5: Pooled Effect of Campaign Exposure on Consumption (100g/week) 

 Magnitude Standard Error p n R
2
 

Eggs -.2930927 .1134791 .010 70001 .0513 

Poultry* .2227207 .1871316 .234 70001 .0574 

Beef*   .1703874 .2111438 .420 70001 .0591 

Pork* -.0087391 .1469201 .953 70001 .0558 

Milk    -.2789372 .6134387 .649 69461 .1308 

Seafood -.0125885 .092826 .892 69253 .0352 

Note: 3,557 observations taken during campaign years    * Price is based on fresh/frozen or regular fat products only 

 

 

Table 6: Effect of Exposure to a Successful Campaign on Consumption (100g/week) 

 Magnitude Standard Error p n R
2
 

Eggs -.1441313 .1595007 .366 77926 .0507 

Poultry* -.1014400 .2510566 .686 77926 .0589 

Beef* .0062922 .2809435 .982 77926 .0600 

Pork* -.0330840 .1966716 .866 77926 .0547 

Milk  .5580227 .8363881 .505 77386 .1291 

Seafood -.2808763 .1158092 .015 77178 .0359 

Note: 1,811 observations taken during successful campaigns   * Price is based on fresh/frozen or regular fat products  

 

 

 

Table 7: Effect Ballot Initiative Exposure on Consumption (100g/week) 

 Magnitude Standard Error p n R
2
 

Eggs -.2160062 .1789237 .227 77926 .0505 

Poultry* -.2288465 .2852524 .422 77926 .0589 

Beef* -.0916731 .332404 .783 77926 .0599 

Pork* -.1757356 .2260571 .437 77926 .0546 

Milk  .0349355 .9247922 .970 77386 .1286 

Seafood -.3348988 .1301233 .010 77178 .0353 

Note: 1,403 observations taken during ballot initiatives    * Price is based on fresh/frozen or regular fat products only  

 

 

Table 8: Effect of Active Campaigns on Local Price ($/100g) 

 Magnitude Standard Error p n R
2
 

Eggs .0157756 .0007164 .000 70001 .5935 

Poultry* .0099272 .0008905 .000 70001 .4918 

Meat* .0043309 .0010281 .000 70001 .6789 

Milk  -.0006157 .0002107 .003 69461 .5973 

Seafood .0165379 .0018719 .000 69253 .3544 

Note: 3,557 observations taken during campaign years    * Price is based on fresh/frozen or regular fat products only 
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DISCUSSION 

This study makes two interesting contributions to the literature and raises a host of 

questions.  Results show that anti-confinement campaigns both increase the short-term price of 

most animal products and reduce overall consumption of eggs.  It remains unclear whether price 

increase accounts for the entire drop in egg consumption, or whether social and psychological 

variables contribute.  The price increase itself also begs an explanation.  Does price rise because 

expenses associated with fighting a campaign increase fixed costs for producers?   Or could it be 

that prices only appear to increase because customers are shifting to pricier, more humanely 

raised products?  The elevated price of seafood is particularly baffling, given that fish is the least 

likely of all the products to be sold by companies invested in CAFOS.   

Limitations and Direction for Future Research 

This study would benefit from access to a larger dataset that distinguishes between 

conventional, free range, organic, and cage free products.  We also use a basic model that does 

not fully account for price elasticity of demand or substitution effects.   

Future research should analyze the CE data using more sophisticated modeling 

techniques, such as the Rotterdam Model or the Almost Ideal Demand System.  An even better 

approach would apply these models to NHANES data, which measures consumption directly. 

Researchers should examine the price increase associated with anti-confinement campaigns and 

the counterintuitive finding that successful campaigns and ballot initiatives decrease seafood 

consumption.  They should also consider building on the work of Tonsor and Olynk (2010) by 

investigating long term demand shifts and the extent to which consumption effects are mediated 

or masked by exposure to animal welfare media.   
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Policy Implications   

Demand shifts associated with anti-confinement campaigns are large enough to give egg 

producers pause when considering whether or not to engage with consumer groups advocating 

more space for farm animals.  Indeed, these campaigns may be an effective allocation of 

resources for certain activists even if they are not expected to succeed.  They decrease 

consumption of eggs, raise the price of animal products, and may shift consumption toward 

local, organic, or more humanely raised alternatives.   
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CONCLUSION 

In an effort to reduce production costs, American farmers have implemented animal 

housing systems that cause considerable pain and distress.  Citizens have responded by 

boycotting products, asking producers to change their animal treatment policies, encouraging 

large buyers such as McDonald’s to selectively purchase based on animal welfare, and 

petitioning state governments to prohibit the most extreme confinement practices.  Many studies 

have investigated consumer willingness to pay for improved animal welfare, but only one other 

study has examined the effect of the legislative process on consumer behavior.  Understanding 

this effect is important for everyone involved in the debate.   

Our results show that anti-confinement campaigns increase the short-term price of animal 

products and decrease short-term demand for eggs.  Future research using larger sample sizes 

and more sophisticated modeling techniques could disentangle the social and psychological 

causes of reduced egg consumption from those associated with price increases.  They could also 

determine to what extent these effects are mediated by media exposure.   

 In the meantime, our findings support the notion that anti-confinement campaigns are a 

worthwhile activity for activists concerned with increasing animal welfare but reticent about the 

unintended consequences of their actions.  Anti-confinement campaigns do not increase demand 

for animal products; in fact, they reduce demand for eggs.  Results also show that farmers faced 

with an anti-confinement campaign can keep prices low and preserve their consumer base by 

voluntarily making improvements to animal housing.   
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APPENDIX 

 

Appendix I: CE Geographic Identifiers and Corresponding Marketgroups 

CE Identifier  QFAHPD Identifier Marketgroup  #  

Arizona  Metro Mountain 12  

Atlanta Atlanta 24  

Baltimore, Md  Baltimore 9  

Boston-Brockton-Nashua  Boston 19  

Chicago-Gary-Kenosha  Chicago 16  

Cleveland-Akron Ohio Metro Ohio 21  

Connecticut  Hartford  1  

Dallas-Ft. Worth Metro South 4 25  

Delaware  Philadelphia 4  

Detroit-Ann Arbor Metro Midwest 1 5  

District Of Columbia  Washington, Dc 26  

Houston-Galveston-Brazoria Metro South 4 25  

Los Angeles Suburbs Los Angeles 15  

Los Angeles-Orange  Los Angeles 15  

Maine  Nonmetro New England 91  

Maryland  Baltimore  9  

Massachusetts  Boston  19  

Miami-Ft. Lauderdale  South Florida 17  

Midwest Central --  

Minnepolis-St Paul Metro Midwest 2 6  

Montana  Nonmetro Mountain 98  

New Jersey  Average Other New York and Philadelphia  --  

New Jersey Suburbs  Other New York 20  

New York, Connecticut Suburbs Other New York 20  

New York, New York Urban New York 2  

Northeast East --  

Philadelphia-Wilmington-Atlantic City Philadelphia 4  

Phoenix-Mesa Metro Mountain 12  

Rhode Island  Boston 19  

Rural Alabama Nonmetro East South Central 96  

Rural Arkansas Nonmetro West South Central 97  

Rural Coalifornia  Nonmetro Pacific  99  

Rural Colorado Nonmetro Mountain 98  

Rural Florida Nonmetro South Atlantic 95  

Rural Georgia Nonmetro South Atlantic  95  

Rural Idaho Nonmetro Mountain  98  
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Rural Illinois Nonmetro East North Central  93  

Rural Indiana Nonmetro East North Central  93  

Rural Kansas Nonmetro West North Central  94  

Rural Kentucky Nonmetro East South Central  96  

Rural Louisiana Nonmetro East South Central  96  

Rural Michigan Nonmetro East North Central  93  

Rural Minnesota Nonmetro West North Central  94  

Rural Mississippi Nonmetro East South Central  96  

Rural Missouri Nonmetro West North Central  94  

Rural Nebraska Nonmetro West North Central  94  

Rural Nevada Nonmetro Mountain  98  

Rural New Hampshire Nonmetro New England  91  

Rural New York Nonmetro Middle Atlantic  92  

Rural North Carolina Nonmetro South Atlantic  95  

Rural Ohio Nonmetro East North Central  93  

Rural Oklahoma Nonmetro West South Central  97  

Rural Oregon  Nonmetro Pacific  99  

Rural Pennsylvania Nonmetro Middle Atlantic  92  

Rural South Carolina Nonmetro South Atlantic 95  

Rural South Dakota Nonmetro West North Central  94  

Rural Tennessee Nonmetro East South Central  96  

Rural Texas Nonmetro West South Central  97  

Rural Vermont Nonmetro New England 91  

Rural Virginia Rural, Nonmetro South Atlantic  95  

Rural Washington Nonmetro Pacific  99  

Rural West Virginia Nonmetro South Atlantic  95  

Rural Wisconsin Nonmetro East North Central  93  

San Diego Metro California 14  

San Francisco-Oakland San Francisco 23  

Seattle-Tacoma-Bremerton  North Pacific 22  

South South 106  

Urban Alabama  Metro South 2  10  

Urban Arkansas  Metro South 3  11  

Urban California  Metro California  14  

Urban Colorado  Metro Mountain  12  

Urban Florida  Average North and South Florida  --  

Urban Georgia  Atlanta  24  

Urban Idaho  Salt Lake City  13  

Urban Illinois  Metro Midwest 1  5  

Urban Indiana  Metro Midwest 1  5  
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Urban Kansas  Metro Midwest 2  6  

Urban Kentucky  Metro South 2  10  

Urban Louisiana  Metro South 4  25  

Urban Michigan  Metro Midwest 1  5  

Urban Minnesota  Metro Midwest 2  6  

Urban Mississippi  Metro South 4  25  

Urban Missouri  Metro Midwest 2 6  

Urban Nebraska  Metro Midwest 2  6  

Urban Nevada  Salt Lake City  13  

Urban New Hampshire  Boston  19  

Urban New York Western New York/ Pennsylvania 3  

Urban North Carolina  Metro South 1  8  

Urban Ohio  Metro Ohio  21  

Urban Oklahoma  Metro South 3  11  

Urban Oregon  North Pacific  22  

Urban Pennsylvania  Western New York/Pennsylvania  3  

Urban South Carolina  Metro South 1  8  

Urban South Dakota  Metro Midwest 2  6  

Urban Tennessee  Metro South 2  10  

Urban Texas  Average San Antonio and Metro South 4  --  

Urban Vermont Boston 19  

Urban Virginia  Metro South 1  8  

Urban Washington  North Pacific  22  

Urban West Virginia  Metro South 1  8  

Urban Wisconsin  
Average Metro Midwest 1 and Metro 

Midwest 2  
--  

Utah  Salt Lake City 13  

West West --  
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