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        ABSTRACT          
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                   Professor John Cranfield 
 

 
 

This study investigated whether consumer preferences for eggs from enhanced animal welfare 

production systems are heterogeneous, and whether consumers’ responses to information would 

depend on consumers’ purchase experiences and initial perceptions. Using choice experiment 

data and the conditional logit model, results showed that consumers’ WTP for eggs from 

alternative housing systems reflects consumer heterogeneity. In comparison with inexperienced 

consumers, experienced consumers were willing to pay more for cage-free systems. In addition, 

information impacts depended on consumers’ purchase experiences and perceptions of animal 

welfare. Inexperienced consumers were more responsive to information about housing systems. 

When confronted with information, inexperienced consumers with higher animal welfare 

concern tend to increase their valuation for eggs from enriched cage and free-range system, but 

decrease their valuation for eggs from free-run system. Experienced consumers, however, tend to 

hold the same preferences with or without the presence of information. 
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Chapter 1 Introduction 
 

1.1 Background  

 

Farm animal care has become a topic of concern among Canadian food producers and consumers. 

Stakeholders such as the National Farm Animal Care Council (NFACC) are consulting with 

various interest groups to develop codes of practice that enhance farm animal care as well as 

reflect consumer demand. Recently, a new code of practice for laying hen handling was passed 

in Canada. As of April 1, 2017, no new battery cages will be built, the conventional cage systems 

will be phased out, and the Canadian egg industry will be transitioning into alternative 

production practices in the next eight to 15 years (NFACC 2017).  

 

Currently, around 90 percent of eggs produced in Canada come from conventional battery cages 

(NFACC 2017). Conventional battery cage systems have been the subject of criticism for its 

negative impacts on hens’ welfare. Hens kept in the conventional battery cages are allowed 

limited space to move around or to exhibit natural behaviours. For example, the estimated floor 

space per hen is around 483 cm2 for conventional battery cages, which is less than the size of A4 

paper (623.7cm2) (BCSPCA 2012). Conventional battery cages have been banned in the 

European Union since 2012, under the European Union Council Directive 1999/74/EC (EU 

Directive 1999). With the passage of Proposition 2 in 2008 in California, higher space 

requirements have been put in place for laying hen housing. In Canada, along with egg producers’ 

transitioning away from the conventional system, quick service restaurant chains such as 

McDonald’s Canada, Tim Hortons, and Burger King have also moved to serving eggs from 
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animal welfare enhanced housing systems in the next 10 years (Financial Post 2015; The Globe 

and Mail 2016). 

 

The alternative housing systems available in Canada include: enriched cage (or furnished cage), 

free-run, and free-range systems. Under the enriched cage system, hens are still confined in 

cages but with more space to move around (floor space of 600 cm2 per hen). In addition, a 

nesting area, perches, and scratch pads can be installed in enriched cages to allow hens to exhibit 

natural behaviours. Under the free-run system, hens live on barn floors without cages. Hens can 

also have access to nests, perches, and scratching areas. The free-range system is similar to the 

free-run system, with the only difference being that hens are allowed additional outdoor access. 

Shelters are provided to protect hens from bad weather and predators (BCSPCA 2012).  

 

These alternative housing systems carry with them advantages and disadvantages for hens’ 

welfare, health, as well as for egg producers. The free-run and free-range systems have the 

advantages that hens can move around and exhibit natural behaviours. However, these systems 

might also increase hens’ opportunities to get injuries and diseases. Since hierarchies develop in 

bird flocks, hens kept under cage-free systems are more likely to get injured or suffer from fear 

from the aggressiveness of other hens (BCSPCA 2012). Further, inappropriate control of hens’ 

manure can increase hens’ probability of getting infections, and might damage the environment. 

In addition, due to the large volume of hens kept on an open-floor, cage-free systems are more 

difficult to manage and have higher production costs. In contrast, enriched systems can provide 

hens with more stable environments by keep hens in small groups in cages, which could decrease 

hens’ chances of suffering from emotional stress, and increase hens’ overall welfare. A study by 
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Sherwin et al (2010) reported the fewest injuries were found in hens under enriched systems 

compared to other systems. Besides, enriched systems come with the economic benefit of lower 

management cost compared to cage-free systems (BCSPCA 2012; Egg Farmers of Canada 2016).  

 

1.2 Economic Problem 

 
 
With increasing consumer awareness toward farm animal care and social pressure being put on 

egg producers, egg farmers are facing the challenge of adopting alternative systems that are 

implantable and meet the market demand. On the one hand, transitioning into alternative systems 

comes with increased production costs. A study by Sumner et al (2010) estimated an increase in 

production cost of eight to 50 percent for these alternative systems in comparison with 

conventional battery cages. On the other hand, this increase in production cost can reflect in 

higher market prices for eggs from alternative systems. Figure 1.1 presents the monthly weighted 

average prices for selected categories of eggs in Canada from December 2014 to January 2016. 

The average price for large free run/free range eggs is about $5.08 per dozen, which is about $1 

higher than large omega eggs of $3.89 per dozen and $2 higher than regular large eggs of $2.75 

per dozen. Given these differences, egg farmers need to take into consideration various consumer 

preferences and willingness to pay for eggs from different housing systems to estimate the 

margin arising from adopting alternative production systems.  
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Figure 1.1: Average Prices for Eggs in Canada: Dec 14/14 to Feb 06/16 

Source: Agriculture and Agri-food Canada (2016) 

 

 

Furthermore, as more diverse egg options are present in the market, consumers are likely to be 

exposed to various information about eggs from alternative systems. Such information can 

convey a mixed message about the pros and cons of alternative housing systems. Therefore, it is 

important for egg producers as well as marketing groups (i.e. Egg Farmers of Canada, Egg 

Farmers of Ontario) to understand the impacts of information on consumers’ choice of eggs, so 

as to make transitioning decisions and to design effective marketing campaigns.  
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1.3 Economic Research Problem 

 

Many studies have investigated consumer preferences and willingness to pay for eggs with 

animal welfare enhanced attributes (Goddard et al 2007; Chang et al 2010; Bejaei et al 2011; 

Spooner et al 2014; Doyon et al 2016). These studies have suggested differentiated consumer 

preference for egg features based on consumers’ demographic or attitudinal characteristics. 

However, only a few of the studies have taken into account heterogeneity of consumer 

preferences toward egg attributes, and whether choice is affected by consumers’ purchase 

experiences and initial perceptions. As research in consumer preference has suggested that 

consumers with direct and indirect experiences with the product can have systematically 

different preferences for product features (Fazio and Zanna 1981; Hamilton and Thompson 

2007), it is worthwhile to take into account the influence of past experiences on consumer 

preference. In addition, studies have showed that information about alternative systems has an 

impact on consumers’ choices of egg products (Mørkbak and Nordström 2009; Lusk 2010; Lu 

2013; Francisco et al 2015). Yet, little is known so far about whether information would have 

differential impacts on consumer with varying experiences and perceptions.  

 

Therefore, by incorporating consumers’ purchase experiences and initial perceptions into the 

study of consumers’ preferences for eggs with information provision, results from this study can 

shed light consumer’s information processing and preferences for products with enhanced animal 

welfare attributes.  
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1.4 Purpose and Objectives 

 

This study aims to investigate heterogeneous consumer preference for eggs from enhanced 

animal welfare production systems, and whether informational impacts might be influenced by 

consumers’ previous egg purchase experiences and initial perceptions.   

 

The objectives of this paper are: 

 

1) To examine the heterogeneity in consumers’ willingness to pay (WTP) for animal welfare 

enhanced credence attributes based on consumers’ purchase experiences by developing an 

empirical choice model that accounts for consumer attitudes to animal welfare and consumer 

perceptions of the impact of production practices on the environment 

 

2) To examine the information impacts on consumer choices based on consumers’ past purchase 

experiences and perceptions toward animal welfare by comparing WTP across consumer sub-

groups based on observed behaviour and perceptions under different information treatments 

 

1.5 Organization of the Thesis 

 

The thesis has 5 chapters.  The next chapter presents a literature review on the impacts of 

information, consumer preferences, as well as various logistic regression methods. Chapter 3 

introduces the methods used in this study. Chapter 4 presents the results and discussion. Chapter 

5 provides conclusion, implications, and suggestions for future research.  
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Chapter 2 Literature Review 

 
2.1 Introduction 

 

Increasing consumer awareness about healthier diets and lifestyle has led to increased consumer 

demand for food information (Goddard et al 2007). Consumers with various backgrounds can 

demonstrate different preferences for food attributes, as well as different reactions to information 

(Verbeke 2008). This chapter provides a review of the literature on information impacts, 

consumer preferences for eggs, and empirical methods used to analyze choice experiment data.  

 
 
2.2 Literature on Impacts of Information 

 
 
There are two manners of information processing suggested by social psychologists (Chaiken 

1980; Petty and Cacioppo 1986; Kahneman 2011). One is called the systematic approach or 

central route of information processing, under which individuals make decisions based on careful 

analysis, comparison, and integration of information. Another is called the heuristic approach, or 

peripheral information processing, under which individuals tend to solely rely on rules of thumb 

to come to a decision (Chaiken 1980; Petty and Cacioppo 1986).  

 

These two approaches to information processing are used by individuals under different 

situations. Individuals tend to the adopt the systematic approach when making purchase 

decisions of products that are of high personal importance. On the contrary, the heuristic 

approach is often used when individuals make purchase decisions on products with low personal 
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involvement (Chaiken 1980; Petty and Cacioppo 1986). In addition, Tversky and Kahneman 

(1974) found that individuals tend to adopt heuristic approach when making decisions under 

uncertainty or under complex circumstances.  

 

Given the low differentiation among food products as well as low consumer involvement with 

food products, Verbeke (2008) suggested that food consumers often use the heuristic approach of 

information processing, and would prefer routine purchase once they have established 

satisfactory consumption habit (Verbeke 2005; Verbeke 2008).  

 
 
2.2.1 Cognitive Biases in Information Processing  

 
 
Information processing and assimilation involve a range of stages such as exposure, attention, 

comprehension, and assimilation (Verbeke 2008). Studies suggested that information provision 

does not necessary lead to efficient information assimilation, and biased assimilation can occur 

due to cognitive biases. Bayesian belief updating theory suggests that individuals assimilate 

information by allocating weight onto their prior beliefs and new information (McFadden and 

Lusk 2015; Tonsor and Shupp 2011). Cognitive biases can arise during information assimilation 

when individuals allocate too much weight onto prior beliefs when forming posterior beliefs 

(Chaiken 1980; McFadden and Lusk 2015). Some common reported cognitive biases include: 

confirmation bias, belief perseverance, negativity bias, and illusionary correlation (McFadden 

and Lusk 2015; Rozin and Royzman 2001; Kahneman and Tversky 1979; Anderson 2007). 

 

Conservatism bias and belief perseverance are similar in that individuals demonstrating such 
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biases tend to cling to their prior beliefs. Conservatism bias occurs when individuals rely more 

on prior beliefs than new information to form posterior beliefs (McFadden and Lusk 2015), 

while belief perseverance occurs when individuals rely solely on their own beliefs even after 

they received information that is contradictory to their prior beliefs (Anderson 2007). McFadden 

and Lusk (2015) suggested that scientific information aimed to educate the general public of new 

products can be ineffective if the audience demonstrates conservatism bias or belief perseverance.  

Confirmation bias occurs when individuals biasedly assimilate new information to confirm their 

prior beliefs. For example, Plous (1991) found that when identical ambiguous information was 

provided to participants, the majority of participants interpret the information to confirm prior 

beliefs.  

Negativity bias suggests that individuals tend to weight negative message more than positive 

ones when given the same amount of information (Kahneman and Tversky 1979; Rozin and 

Royzman 2001). Such asymmetric informational impacts mean that individuals usually place a 

higher value on potential losses over potential gains. For example, Fox et al (2002) found that 

when respondents were presented with mixed information of positive and negative outcomes of 

food irradiation, the negative description of food irradiation dominated consumers’ WTP 

decrease for pork sandwiches. In addition, Verbeke et al (2004) investigated positive and 

negative information about fish nutrition on consumer’s perception toward fish consumption, and 

the study found that consumers were more influenced by negative information on fish nutrition 

than positive information. 

Illusionary correlation occurs when individuals make connections between two events that are 

uncorrelated, or correlated to a lesser extent. For example, some consumers perceived brown 
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eggs to be healthier and tastier than white eggs while scientific facts suggested the two eggs have 

the same nutritional values (Bajaei et al 2015).  

2.2.2 Empirical Studies on Informational Impacts  

 
 
Many studies have been carried out to investigate the impact of external information on 

consumers’ behaviour. Table 2.1 provides a list of empirical studies on informational impacts. 

Studies suggested that exposure to additional information influences consumers’ choices and 

preferences. For example, Lusk (2010) used market scanner data to study consumers’ specialty 

egg demands. After the passage of Proposition 2 in California, the study reported that consumers 

from areas with media exposure on Proposition 2 showed increased expenditure on specialty 

eggs within the study period. In addition, Francisco et al (2015) examined the influence of 

Proposition 2 promotional videos on consumers’ choices of egg attributes, and found that the 

pro-Proposition 2 video increased consumers’ choices for eggs from cage-free systems.  

 

The influence of information on consumers’ choices can be different depending on consumers’ 

demographic and psychographic factors (Frewer et al 1998; Huffman et al 2007; Tonsor and 

Shupp 2011; McFadden and Lusk 2015). McFadden and Lusk (2015) tested the impacts of 

information on consumers with various prior beliefs on global warming and genetically modified 

food. The study concluded that individual’s information assimilation depends on their prior 

beliefs. Frewer et al (1998) examined the impact of information on genetic modified (GM) food 

on consumers’ perceptions toward GM food. They found that consumers’ prior attitude was an 

important determinant of their attitudes after information provision. Further, the study concluded 

that consumers who held positive prior attitudes on GM food tend to perceive the information as 
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more trustworthy. The result is similar to the study by Huffman et al (2007), who estimated the 

impact of consumers’ prior beliefs on their interpretation of information of GM products, and the 

study found that uninformed consumers tend to perceived the information as less trustworthy.  

 

In addition, information is likely to have disproportional impacts on consumers with different 

prior beliefs and knowledge. Consumers who were relatively uninformed of the product 

attributes tend to be more responsive to information (Tonsor and Shupp 2011). Mørkbak and 

Nordström (2009) investigated the impact of information on consumers’ choices for chicken 

from cage-free systems and with a campylobacter label. The study found information has 

heterogeneous impacts on consumers with varying risk attitudes and lifestyles, and information 

on campylobacter has the strongest impact on consumers with higher risk attitudes.  

 

2.2.3 Section Summary  

 

This section reviews the literature on consumer information processing and the impact of 

information on consumer choices. When confronted when information, consumers can use 

systematic or heuristic approach to process information. According to Bayesian belief updating 

theory, consumers’ information processing depends on consumers’ prior beliefs and new 

information. However, the provision of information does not equal effective processing and 

assimilation of information by consumers. Cognitive biases could occur during the process of 

information assimilation. Some commonly reported biases include: confirmation bias, belief 

perseverance, negativity bias, and illusionary correlation.  
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In addition, studies have concluded that information has impacts on consumer behaviours. 

Further, depending on consumers’ prior attitudes and experiences, information could have 

differential impacts. However, little is known so far in terms of whether the information would 

have differential impacts on consumers under the context of eggs from animal welfare enhanced 

housing systems.  
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Table 2.1: Studies Investigated the Impact of Information on Consumer Behaviors 

Citation 
information 

Research Question Product and 
Context 

Information 
provided 

Consumer 
characteristics 

Method Findings 

Frewer et 
al (1998) 

To assess the 
influence of initial 
attitudes on 
consumer responses 
to communication 
about genetic 
engineering  

Genetic 
engineering in 
food product 

Genetic 
engineering 
information from 
sources of 
different 
credibility 

Consumers’ 
risk perceptions 
and prior 
attitudes toward 
genetically 
engineered 
food  

Questionnai
re  

Prior attitude is the most 
important determinant of 
attitude after information 
provision; Consumers 
with positive (negative) 
attitudes tend to 
perceived sources as 
more (less) trustworthy 

Fox et al 
(2002) 

To examine the 
impact of alternative 
description of 
irradiation on 
consumers’ WTP for 
pork sandwich 

Pork sandwich Favorable, 
unfavorable, and 
mixed description 
of the effects of 
irradiation 

Not Applicable Experiment
al auction 
and probit 
model 

When both pro- and anti-
irradiation descriptions 
were presented, the 
negative description 
dominated the WTP 
decrease; 

Huffman et 
al (2007) 

To estimate the 
effects of prior belief 
on consumer 
interpretations of 
information on GM 
food 

GM vegetable 
oil, tortilla 
chips, and 
potatoes; 
United States 

Information from 
industry 
perspective, 
environmental 
group, and from 
the third party 

Prior beliefs Laboratory 
auction 

Uninformed consumers 
were more influenced by 
new information while 
informed consumers 
were hardly affected. 
Informed consumers 
found information as 
more trustworthy 

Mørkbak 
MR, 
Nordström 
J. (2009) 

To estimate effects 
of information on 
consumer WTP for 
chicken 

Chicken reared 
indoor or 
outdoor, and 
campylobacter-
free labeled or 
non-labelled, 
Denmark 

Information on 
chicken rearing 
methods and 
campylobacter 

Demographic 
characteristics, 
risk attitudes, 
and lifestyle 

Choice 
experiment, 
mixed logit 
model 

Information on rearing 
methods lead to a higher 
WTP for chicken reared 
outdoor; information on 
campylobacter increased 
consumers who have 
higher risk attitude and 
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Citation 
information 

Research Question Product and 
Context 

Information 
provided 

Consumer 
characteristics 

Method Findings 

poor chicken hygiene 
WTP for chicken 

Lusk 
(2010) 

Effects of 
Proposition 2 on 
consumer demand 
for eggs 

Eggs, 
proposition 2, 
California 

Media exposure 
on proposition 2 

Not Applicable Scanner 
data, 
Almost 
Ideal 
Demand 
Model 

Increase media exposure 
of proposition 2 
increased expenditure on 
specialty eggs 

Tonsor and 
Shupp 
(2011) 

Effects of cheap talk 
on consumer WTP 
for apples 

Apples with 
certification 
attributes 

Cheap talk Familiarity 
with fruit 
traceability 

Choice 
experiment, 
Multinomial 
logit, and 
mixed logit 
model 

Cheap talk influenced 
consumers’ WTP; 
Cheap talk influenced 
consumer who were 
unfamiliar with the 
attributes 

McFadden 
and Lusk 
(2015) 

Effects of prior 
beliefs on consumer 
assimilation of 
scientific 
information 

Global 
warming and 
genetically 
modified food 

Scientific 
knowledge on 
global warming 
and genetically 
modified food 

Prior beliefs; 
knowledge; 
political 
affiliation; 
information 
processing 
style; 

Survey, 
statistical 
comparison, 
multinomial 
logit model; 

Individual assimilate 
information to confirm 
prior belief; high 
perceived knowledge 
individuals subject to 
biased assimilation; 
individual rely on 
heuristic decision making 
were more subject to bias 
assimilation of 
information;  

Francisco 
et al (2015) 

Examine to influence 
of promotional 
videos on consumer 
choices of cage-free 
eggs 

Eggs from 
cage-free 
systems, 
proposition 2, 
California 

Pro-proposition 2, 
anti-proposition 
2, and neutral 
video 

Not Applicable Choice 
experiment 
and 
statistical 
analysis 

Only Pro-proposition 2 
promotional video 
increase cage-free egg 
choices 
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2.3 Literature on Heterogeneous Consumer Preference for Eggs 

 

The market for eggs with various credence attributes has shown rapid growth in Canada 

(Spooner et al 2014; Bejaei et al 2015). With increasing consumer interests in food credence 

attributes related to food safety, animal welfare, and the environment, many studies have been 

carried out to assess the value ascribed to these credence attributes (Asselin 2005; Chang et al 

2010; Bejaei et al 2015). This section presents a summary of recent studies that investigated 

consumer preference for eggs with animal welfare or nutrition enhanced attributes. Table 2.2 

provides a list of studies on consumer preference for eggs.  

 

Studies carried out to investigate consumer preference for egg attributes showed that consumers 

were generally willing to pay a positive premium for egg credence attributes. For example, 

consumers were found to be willing to pay extra for eggs with omega-3 or vitamin enhanced 

attributes (Asselin 2005; Goddard et al 2007; Bejaei et al 2015), eggs from animal welfare 

enhanced systems (Goddard et al 2007; Chang et al 2010; Huang 2013; Bejaei et al 2011), and 

verifications for the credence attributes (Romanowska 2009; Lu 2013). In terms of alternative 

housing systems, Lu (2013) and other studies (Huang 2013; Change et al 2010) reported that 

consumers showed positive willingness to pay for free-run and free-range systems, however, Lu 

(2013) found consumers were unwilling to pay for enriched cage system. A study by Doyon et al 

(2016) avoided the word “cage” in the enriched cage system by using “Eco-Natural” label, and 

found that consumers were willing to a pay positive premium for eggs from the “Eco-Natural” 

system.  
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Further, consumers differ in their backgrounds could exhibit various tastes for egg attributes and 

form different reactions toward information. Individual characteristics such as socio-economics 

status, knowledge, and attitudes could contribute to different levels of information need and 

reactions. The following sections present some common consumer characteristics that contribute 

to various consumer preferences. These characteristics can be divided into three categories: 

demographic characteristics, attitudinal characteristics, and consumption behaviours. 

 
 
2.3.1 Demographic Characteristics 

 

Many studies included demographic characteristics to predict consumers’ preferences for eggs 

from animal welfare enhanced practices (Huang 2013; Bejaei et al 2011; Asselin 2005; Bejaei, 

2015; Goddard et al 2007; Vanhonacker et al 2007). However, demographic characteristics were 

found to yield mixed results in predicting consumer preferences. For example, consumers’ age, 

gender, and province were found to be significantly correlated with cage-free eggs preferences 

(Huang 2013), while insignificant under another study (Asselin 2005). A meta-analysis by 

Lagerkvist and Hess (2011) conclude that among all demographic characteristics, income and 

age were the most powerful indicators for consumer choice of animal welfare enhanced 

attributes. In general, female, younger consumers, higher income, and higher educational level 

tend to increase consumer preference for eggs with credence attributes (Lagerkvist and Hess 

2011; Bejaei et al 2015).  
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2.3.2 Attitudinal Characteristics 

 

Consumer attitudes were found to be a major driving force for consumer food choices (Verbeke, 

2005). Also, studies have reported attitudinal factors to be the best predictor of consumer 

preference for egg credence attributes (Goddard et al 2007; Romanowska 2009; Bejaei et al 

2011). Consumers’ attitudes such as health consciousness, trust, risk preference, and 

environmental and animal welfare concerns were found to lead to preferences for certain egg 

attributes.  

 

Health concern is one of major the drivers for food purchases (Verbeke 2008). Therefore, various 

levels of health consciousness could contribute to different preferences toward food attributes. 

Studies that investigated consumers’ health conscious on their preferences for food attributes 

suggested consumers who demonstrate higher health consciousness would prefer and be willing 

to pay for products with nutrition enhanced attributes (Goddard et al 2007; Asselin 2005; Huang 

2013; Bejaei et al 2011).  For example, Asselin (2005) found consumers who were more health 

conscious were more likely to pay for nutrient enhanced eggs such as omega-3 enhanced or 

vitamin enriched eggs.  Huang (2013) included consumers’ health conscious to predict their 

preferences for specialty eggs. The study found those who have higher health consciousness 

were more likely to purchase omega-3 enriched eggs. Goddard et al (2007), Romanowsak (2009) 

and Bajaei et al (2011) also found health consciousness is correlated with higher specialty egg 

purchase. 
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Uncertainty toward food safety and quality is often related to consumers seeking more quality 

information about the food products or avoiding certain types of food. Verbeke (2005, 2008) 

suggested a positive correlation between risk attitude and information searching behaviour. 

Baker and Burnham (2001) reported risk aversion consumers tend to prefer non-GM products. A 

Study by Mørkbak and Nordström (2009) showed that consumers who were more concern with 

food safety tend to have a higher willingness to pay for campylobacter-free labeled chicken. In 

addition, trust and risk preference were most related to the choice of certification and pasteurized 

attributes (Romanowska 2009), a higher level of trust was correlated with lower preference for 

higher certification systems such as government verification (Romanowska 2009).  

 

Consumers could be driven by different motives when purchasing eggs from animal welfare 

enhanced systems. A study by Doyon et al (2016) grouped specialty egg consumers as “purchase 

for hen’s welfare”, “purchase for the environment”, and “purchase for self-interests”.  

Nonetheless, awareness and concerns toward of animal welfare were found to contribute to 

specialty egg, especially cage-free egg consumption (Goddard et al 2007; Bejaei et al 2011; 

Bejaei et al 2015).  

 

Bejaei et al (2015) assessed consumers’ preferences toward eggs from animal welfare enhanced 

systems, and found individual choices for free-run and free-range eggs were correlated with 

attitudes and concerns toward traditional battery cages as well as awareness of animal welfare. 

Fearne and Lavelle (1996) suggested that consumer segments based on animal welfare 

perceptions, that is, animal welfare in production process tend to be quite important for some 

consumers, while unimportant for others. Similar results were found by Vanhonacker et al 
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(2007), who grouped consumers’ information search by their animal welfare perceptions. The 

study found consumers with high animal welfare concerns showed higher interests in 

information and willing to pay higher for such attributes. Medium concern consumers were 

interests in information, yet have limited willingness to pay for the food product, while low 

concern consumers were not interested in further information provision.  

 

Consumers were demonstrating increasing awareness toward the environmental impacts of 

livestock production and its impact on food safety. Poultry production systems such as free-run 

and free-range housing have potential environmental impacts, such as disease transmission, soil 

erosion, disposal of excess nutrients and water, and groundwater contamination (Goddard et al 

2007). Consumers’ attitudes toward the environment were reported to be related to specialty egg 

purchase (Goddard et al 2007). This is consistent with a study by Lusk et al (2007) who found 

consumers’ ethical concerns and disposition tend to increase their purchase of animal welfare 

enhanced products.  

 
 

2.3.3 Consumption Behaviours 

 

Individuals’ consumption behaviours such as purchase locations and purchase experiences have 

impacts on consumers’ preferences and willingness to pay for food products (Hamilton and 

Thompson 2007; Romanowska 2009; Huang 2013; Bejaei et al 2015). For example, Hamilton 

and Thompson (2007) investigated differences in consumer preferences toward product attributes 

based on direct and indirect experiences. Their study concluded that consumers with direct 

product experience formed a more concrete mental representation of the product than consumers 
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without direct experience. One would thus hypothesize that consumers direct product experience 

can affect their preferences for product features. Van Loo et al (2010) reported that consumers 

who had purchased organic products tend to prefer products with animal welfare enhanced or 

environmental friendly attributes. In addition, studies by Romanowska (2009) and Bejaei et al 

(2015) found free-run and free-range consumers were more likely to purchase eggs from small 

groceries stores rather than retail grocery chains. Therefore, an understanding of the relationship 

between consumers’ consumption behaviour and their food preferences could be important for 

egg producers to target certain segments of consumers.  

 

2.3.4 Section Summary 
 
 
 
Many studies have investigated consumer preference for eggs with animal welfare or nutrition 

enhanced attributes. These studies have reported a generally positive consumer willingness to 

pay for these credence attributes.  Further, studies suggested that consumer preference for eggs 

features depends on consumers’ demographic, attitudinal, as well as consumption behaviours. 

Among the three categories of consumer characteristics, attitudinal factors were found to yield 

the most consistent results of consumer preference for egg attributes. That is, consumers who 

demonstrated higher awareness and concerns toward animal welfare related issues were reported 

to prefer eggs from animal welfare enhanced systems. Consumers’ past consumption behaviours 

were reported to influence consumer preferences as well, while demographic factors were found 

to yield mixed results related to consumer choice.  
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Even though many studies have incorporated consumer characteristics to predict their preference 

for egg attributes, only a few have investigated the heterogeneity of consumer preferences and 

willingness to pay for eggs from animal welfare enhanced systems, and through the lenses of 

consumers’ purchase experiences and initial perceptions. Such information can be important for 

egg farmers who wish to adopt alternative production systems.  

 

Therefore, this study aims to address the two gaps in the literature by first to investigate 

consumer preference and willingness to pay for eggs from animal welfare enhanced systems 

among consumers with various purchase experiences. Further, to access whether the information 

would have a differential impact on consumers depending on their purchase experiences and 

initial perceptions. The following section introduces the empirical methods often used to analyze 

consumer stated preference data. 
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Table 2.2: Studies Investigated Consumer Preferences for Egg with Credence Attributes 

Author Context Research Question Method Consumer 
Characteristics 

Findings 

Asselin 
(2005) 

Nutrient 
enhanced 
eggs; 
Alberta 

To examine consumer 
characteristics that 
demonstrate greater 
WTP for nutrient 
enhanced egg attributes 

Survey 
(N=893); 
conditional 
logit model 

Gender; age; propensity 
to read labels; number of 
children; attitudes toward 
GM food; health 
consciousness; health 
behaviour 

Health consciousness, health 
behaviour, and attitudes toward 
GM food increase consumer WTP 
for nutrient enhanced attributes;  
 

Goddard et al 
(2007) 

Free-run, 
Omega-3, 
and 
Vitamin 
enhanced 
eggs; 
Alberta and 
Ontario 

To examine how 
consumers’ perceptions 
of food safety, animal 
welfare, health/nutrition, 
and environment are 
revealed through their 
purchases of various 
types of eggs in the 
market 

Survey 
(N=128 in 
2005, N=248 
in 2006); 
market 
scanner data; 
multinomial 
and 
conditional 
logit model 
 

Health consciousness; 
income; attitude to the 
environment; animal 
welfare attitude; age; 
number of children in the 
household;  

Animal welfare attitude related to 
organic and vegetarian egg 
purchase; health conscious related 
to free run and omega-3 egg 
purchase; environmental attitude 
related with free run eggs; income 
increases specialty eggs purchase; 
older people purchase less of 
free-run but more of vitamin 
enhanced eggs; 

Romanowska 
(2009) 

Pasteurized, 
free-run, 
and vitamin 
enhanced 
eggs, 
Alberta 

To examine consumer 
preferences for 
certification of egg 
credence attributes; to 
examine consumer 
characteristics that might 
affect egg preferences 

Survey 
(N=68, 2008; 
N=144, 
2008); 
multinomial 
logit and 
latent class 
model 

Age; income; trust level; 
shopping location; 

1) Consumers prefer certified 
than uncertified eggs 
2) Consumer characteristics 
influence their preferences for 
egg attributes and certification 
agencies: higher level of trust 
prefer farmer certified 

Chang et al 
(2010) 

Eggs, 
Dallas and 
San 
Francisco, 

To analyze price 
differences among 
conventional, cage-free, 
organic, and omega-3 

Market 
scanner data; 
Hedonic 
analysis 

Consumers were 
segmented by geographic 
locations 

Price premium for specialty eggs 
differ greatly depending on 
geographic locations; People in 
Dallas are willing to pay higher; 
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Author Context Research Question Method Consumer 
Characteristics 

Findings 

US eggs using market 
scanner data from the 
US 

about 42% of premium for cage-
free eggs can be attributed to shell 
color; shoppers are less willing to 
pay actual price for specialty eggs 
  

Bejaei et al 
(2011) 

Free-run 
and free-
range eggs, 
British 
Colombia  

To identify impacts of 
demographic and 
attitudinal factors on egg 
demand 

Questionnaire; 
ANOVA 

Demographic 
characteristics: gender, 
age, household, 
education, frequency of 
purchase etc.; attitudinal 
characteristics: health 
conscious, environment, 
animal welfare attitudes 

1) Differential markets for egg 
exist 
2) Female, younger, high 
education, small household tend 
increases free-run, free-range egg 
purchase 
3) Animal welfare, environmental 
and health concern are related to 
free-run and free-range egg 
purchase 

Lu (2013) Eggs from 
enriched, 
free-run 
and free-
range 
systems; 
Canada 

 1) To assess consumers’ 
WTP for eggs from 
animal welfare enhanced 
systems 
2) To assess 
informational impact on 
consumers’ WTP 

Survey and 
choice 
experiment 
data 
(N=1,036); 
conditional 
and mixed 
logit model 

No Applicable 1) Consumers were willing to pay 
positive premium for egg with 
enhanced attributes 
2) Information conveying the pros 
and cons of housing systems 
decreased consumers WTP for 
cage-free attributes in general 
3) Consumers demonstrated 
heterogeneous preferences 

Huang 
(2013) 

Free-run, 
free-range, 
Omega-3, 
Vitamin, 
and 
pasteurized 
eggs, 

1) To investigate how 
consumers’ 
characteristics contribute 
to their WTP for egg 
attributes 
2) To investigate the 
impact of verification on 

Survey 
(N=647) and 
choice 
experiment 
data; 
multinomial 
and mixed 

Demographic 
characteristics: age, 
gender, knowledge, 
province, urban/rural, 
knowledge on specialty 
eggs. Consumption 
history: purchase 

1) Consumers’ preferences for 
egg attributes were correlated 
with their attitudinal and 
demographic characteristics 
2) Young, female, knowledge, 
BC consumers, urban residents 
prefer free-run eggs 
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Author Context Research Question Method Consumer 
Characteristics 

Findings 

Canada consumers WTP for 
attributes 

logit model location; attitude: health 
consciousness; risk 
preferences  

health conscious consumers 
prefer omega-3 eggs 
2) Consumers did not 
differentiate verified versus 
unverified cage attribute 

Bejaei et al 
(2015) 

Free-run, 
free-range, 
nutrient 
enhanced 
and 
Omega-3 
eggs 

1) To assess the 
association between 
consumers’ demographic 
and attitudinal factors to 
their WTP for specialty 
eggs 

Questionnaire 
(N=702); 
logistic 
regression 

Demographic 
characteristics: age, 
gender education, 
familiarity with specialty 
egg etc. attitudinal 
characteristics: animal 
welfare awareness and 
concern, shopping 
behaviour: purchase 
location; 

1) Specialty egg consumers were 
significantly different in their 
backgrounds 
2) Younger age, education, and 
familiarity with specialty eggs 
tend to increase their purchase of 
specialty eggs   
3) Attitude and awareness toward 
animal welfare positively 
correlated with specialty egg 
choices  
4) Cage-free egg consumers tend 
to purchase from non-major 
grocery store 
 

Doyon et al 
(2016) 

Egg from 
enriched 
cage, 
Quebec 

1) To understand 
Quebec consumer 
preferences for enriched 
cage attributes 

Survey 
(N=572) and 
choice 
experiment; 
random 
parameter 
logit model 

Consumers were divided 
into three sub-groups 
based on their intents: 
“for the hen”, “for self-
interest”, “for the 
environment” 

1) Consumers from the three sub-
groups were willing to pay 
positive premium for enriched 
cages, yet differ in attributes 
2) Group of “for self-interest” 
prefer nesting box; “for the hen” 
group prefer nesting box and 
perch; “for the environment” 
group not significant 
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2.4 Different Logistic Regression Models 

 

The data used for this study is collected through a choice experiment conducted by Lu (2013). 

This section introduces three logistic regression models often used to analyze choice experiment 

data.  Also, assumptions under the three logistic methods are compared. 

 

2.4.1 Conditional Logit Model 

 
The conditional logit model has a discrete dependent variable that has no natural order. This 

applies to a context where an agent (i.e. individual respondents) chooses from a set of unordered 

alternatives. The conditional logit model requires independent variables to vary across 

alternatives and possibly across individuals (Schmidheiny 2007). 

 

The choice of the alternative i out of j alternatives is driven by the indirect utility !"# individual n 

gains from their choices of alternative i: 

 

!"# = %"#& ' + )"#*(2.1) 

 

where: 

)"0 represents the error terms for individual n making choices out of j alternatives. 

%"0 refers to independent variables that depend on alternative attributes, individual 

characteristics, or both.  
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Individuals will choose alternative 1"# over 1"0 if 2"# ≥ 2"0. 

 

The error term in the conditional logit model follows an extreme value distribution, and is 

independently and identically distributed:  

 

4 )"0 = 567
89:; *(2.2) 

 

Therefore, the probability of individual n choosing alternative j can be represented as:  

<"0 =
5=:;

> ?;

5=:>?@A
#BC

*(2.3) 

 

An alternative specific constant is often included into the conditional logit model to capture all 

observed and unobserved characteristics of the alternatives, but is identical across individuals.  

 

The conditional logit model assumes the independence of error term across alternatives, that is 

individual’s preferences toward one alternative is independent of the presence of other 

alternatives, which is usually not true in real life situation. Such assumption is called independent 

of irrelevant alternatives (IIA). The conditional logit model also assumes preference 

homogeneity. That is the coefficients ' do not vary across individuals.  This assumption is 

unrealistic and is the main limitation of the conditional logit model. Although, through separate 

estimation of models on sub-sets of data, systematic differences between groups can be estimated. 
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The absolute magnitude of the parameter ' has no meaning. The sign of the parameter 'E 

associate with attribute F0E can be interpreted as the direction of influence of the attribute. 

Usually, marginal effects of parameters were calculated to compare individual preference of the 

attributes.   

 

Maximum likelihood (ML) model can be used to estimate the conditional logit model. The log 

likelihood function is: 

 

GG = H"0log*(<"0)
A

0BC

L

"BC

*(2.4) 

 

where H"0 = 1 if individual n chooses alternative j and H"0 = 0 otherwise.  

 

2.4.2 Multinomial Logit Model 

 

The multinomial logit model can be applied to same choice situations as the conditional logit 

model. The difference is that the independent variables in the multinomial logit model are only 

associated with individuals. For example, individuals choose eggs from the enriched cage, free-

run, or free-range systems, but only the variables that describe individual characteristics such as 

income are included. The multinomial model follows the similar econometric model as the 

conditional logit model, except that independent variables only describe individual attributes.  
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The error term under the multinomial model is independently and identically distributed across 

individuals, alternatives and choice sets. Such assumption is also subject to the limitation of 

implying independence of irrelevant alternatives (IIA). The multinomial model also assumes 

preference homogeneity among individuals. This assumption suggests all coefficients associated 

with attributes are same for all consumers.  

 

2.4.3 Mixed Logit Model 

 

The mixed logit model relaxes the assumption of homogeneous consumer preferences by 

allowing coefficients to vary among individuals. The mixed logit model is free from the IIA 

property. Under the mixed logit model, heterogeneity of consumer preferences for egg attributes 

can be estimated, we can know the mean preferences, as well as the preference distribution 

across the studied population (Louviere et al, 2000; Train, 1998). 

 

The utility consumer n gains from choosing alternative j can be represented as:  

 

2"0 = %"0& '" + )"0*(2.5) 

 

where %"0 represents the vector of observable attributes. '" is a vector of individual-specific 

coefficients that has the density function of P('"|R), in which R refers to parameter distribution. 

)"0 is error term that follow IID type I extreme value (Revelt and Train 1998).  
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Under the mixed logit model, coefficients '" can be divided into two parts. One part is the mean 

', and another part is the standard deviation associated with mean coefficients that reveals 

heterogeneity in consumer preferences.  

 

The probability of individual n choosing alternative i under the mixed logit model can be 

estimated as: 

 

<"# R = G"# '" P '" R H '"* 2.6  

 

2.4.4 Section Summary 

 

In conclusion, conditional, multinomial, and mixed logit model can be applied to discrete choice 

experiment data. The conditional and the multinomial logit regression both assume independent 

irrelevant alternative (IIA) and preference homogeneity. The difference between the two models 

is that under the multinomial model, only variables associated with individuals are included 

while under the conditional logit model, variables associated with individuals, as well as 

attributes, can be included. The mixed logit model relaxes the assumption of homogeneous 

preferences by allowing coefficients to vary among individuals.  

 

This study is aimed at assessing informational impacts on consumer choices of egg attributes. 

Consumers were separated into groups according to their purchase experiences to study the 

systematic differences in preferences among consumers. Both consumer’s characteristics and egg 



 

   30 

attributes were included in the study.  Therefore, the conditional logit model is adopted to 

analyze the data. 
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Chapter 3 Methods 
 
 
3.1 Introduction 

 

The previous chapter identified the gap in the literature. Firstly, only a few studies have 

investigated the heterogeneity in consumer preferences for eggs from enhanced animal welfare 

systems among consumer subgroups. In addition, no study has investigated whether the 

information would have differential impacts on choices made by consumers with different 

purchase experiences and perceptions.  

 

This chapter outlines the methods used in this study to address the gap in the literature. The first 

section introduces the data and study design. The second section presents theoretical approaches 

used in the development of the empirical method. The third section specifies the empirical model 

applied to the data.  

 

3.2 Data and Study Design 

 

The data for this study was collected from a nationwide internet-based survey by Lu (2013). The 

survey was designed to evaluate consumer preferences for eggs from animal welfare enhanced 

systems, as well as to examine the impacts of information on consumer choice of egg attributes. 

The survey has two choice experiments. Choice experiment one was designed to assess 

consumer preference for eggs from different housing systems, and choice experiment two was 

designed to access consumer preference for attributes of housing systems. A total of 2,056 
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respondents were involved in the study. This study only uses data from choice experiment one 

(N=1,036). A detailed description of the survey design can be found in Lu (2013). 

 

In the survey, respondents first completed a questionnaire that revealed their demographic 

information, psychographic characteristics, and purchase behaviours. Demographic information 

includes respondents’ age, gender, income, education level, and region. Psychographic 

characteristics include respondents’ knowledge, attitudes on animal welfare in production 

practices, and perceptions of the impacts of production practices on the environment. Questions 

on purchase behaviours include respondents’ egg purchase history, egg consumption frequency 

and shopping location. Respondents then completed eight choice tasks. For each choice set, 

respondents choose between two egg alternatives with different attributes (i.e. price, housing 

systems, verification systems, shell color, omega-3) and an opt-out option. A list of product 

attributes in the choice experiment and a sample choice set is presented in Table 3 and Figure 3.1.  

 

The study has two information treatments. Respondents under both treatments were provided 

with base information about the characteristics of alternative housing systems (e.g. living 

environment, group size, cage setting), as well as definitions of technical terms (e.g. Omega-3, 

aviary). A control treatment (N=518) received only this basic information. To examine the 

impact of information on consumer preference for egg attributes, one treatment (N=518) 

received an additional information sheet about the scientific evidence on impacts of housing 

systems on hens’ health, welfare, ability to demonstrate natural behaviours, and the environment. 

The additional information sheet is  
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Table 3.1: List of Egg Product Attributes and Levels for the Choice Experiment 

Attributes Levels 

Price($/dozen) 

$2.80 
$3.80 
$4.80 
$5.80 

Cage System 

Conventional Cage 
Enriched Cage 
Free Run 
Free Range 

Verification Label for the Cage System 

No Verification 
Government Verification 
Third-Party Verification 
Industrial Verification 

Color 
White 
Brown 

Nutrition/Omega-3 
Yes 
No 

Source: Lu (2013) 
 
 
 
  

Figure 2.1: A Choice Example under the Choice Experiment 

Source: Lu (2013) 
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Figure 3.2: Additional Information Sheet for Information Treatment 

Source: Lu (2013) 
 

 

presented in Figure 3.2. The free-range system was rated highest in terms of allowing hens’ 

opportunities in exhibiting natural behaviours, while rated lowest in terms of environmental 

friendliness. On the contrary, cage systems (i.e. conventional and enriched cages) have the 

advantage of lowering the likelihood of hens suffering from injuries and diseases, while limiting 

hen’s opportunity to exhibit natural behaviours. 

 



 

 35 

3.3 Theoretical Foundations 

 
The theoretical foundations of the empirical method are Lancastrian Theory and the Random 

Utility Model. Lancastrian Theory suggests that consumers gain utility from attributes of the 

products they consume. The Random Utility Model divides consumers’ utility gain from 

purchasing a product into an observable component and a random component. Both approaches 

are widely applied to studies on consumer preference for product attributes using choice 

experiment data. The theory guiding the choice of consumer attributes to study whether 

consumer preferences are heterogeneous is direct experience and attitude-behaviour consistency 

by Fazio and Zanna (1981), which suggests consumers with direct or indirect experience with the 

product can have different attitudinal strength to the product, and can lead to different attitude-

behaviour consistency (i.e. high attitude-behaviour consistency means attitude predicts behaviour 

well). 

 

3.3.1 Lancastrian Theory  

 

Lancaster (1996) proposed a new approach to consumer theory by incorporating product 

attributes into traditional utility maximization theory. Under traditional utility maximization 

theory, consumers maximize utility by choosing consumption bundles subject to a budget 

constraint. However, such an approach does not account for consumers’ preferences for the 

intrinsic properties of the product. Instead, Lancaster (1996) suggested that consumers gain 

utility from the attributes of the goods instead of the goods per se. Consumers maximize utility 

by choosing the attributes of the product subject to a budget constraint. The utility maximization 

problem thus becomes:  
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TUF 2 V *** 

WXYZ5[\*\]*^_ ≤ a**(3.1) 

V = bc 

_ = dc 

V, c, _ ≥ 0 

 

x – a vector of attributes associated with the product  

p – a vector of price 

z – a vector of products 

k – income 

y – a dummy variable matrix, with an entry of 1 if the product is chosen by the individual, but 

zero otherwise 

A and B – coefficients associated with the product, determined by the properties of the product 

 

In this study, respondents’ choices of products reflect the trade-offs they face between attributes 

and prices. Consumer utility is not directly observable, but consumer choices and attributes of 

the eggs are observable. Therefore, utility can be measured indirectly.  

 

3.3.2 The Random Utility Model 

 

The Random Utility Model divides the utility consumer n gains from the choice of alternative j 

(2"0) into an observable part (!"0) and an unobservable random component ()"0) (Train 2003). 
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The observable part (!"0) consists of observable attributes (%"0) that can be associated with the 

product, the individual, or both. The unobservable random component ()"0) sums up 

unobservable influences on choices such as impacts from the choice environment. The utility 

function can be expressed as:  

*2"0 = !"0 + )"0*(3.2) 

**!"0 = *f�ghi 

2"0 = f�ghi + )"0**(3.3) 

 

ghi – the matrix of attributes associates with the product or the individual 

 f – the coefficient vector associates with the attributes, may vary among respondents 

 

With the presence of the unobservable random component, *2"0 ≠ !"0. The difference between 

*2"0 and !"0 is the random component ()"0), which is assumed to have zero mean and definite 

variance. Therefore, the assumption of the distribution of error terms influences the nature of the 

empirical model that is estimated. A consumer n will choose alternative i over alternative j under 

choice experiment when *2"# > *2"0*∀*m ≠ Z, viewed in terms of the probability that the ith 

product is chosen over the jth product, this means: 

 

<n]Y"# = <n]Y *2"# > *2"0  

= <n]Y (!"# + )"#) − (!"0 + )"0) > 0 * 

= <n]Y !"#−!"0 > )"0 − )"#  

= <n]Y* f&ghp − f&ghi > )"0 − )"# *∀*m ≠ Z*(3.4)      
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where <n]Y"0 denotes the probability of individual n choose alternative j 

 

If a type I extreme value distribution is specified for the error terms, the probability of individual 

n choosing alternative j among k alternatives can be measured as:  

 

<n]Y"0 =
qrs*(f&ghi)

f&ghit
*(3.5)  

 
 

3.3.3 Direct Experience and Attitude-behaviour Consistency 

 
Consumers with direct (e.g. purchased the product) and indirect experience (e.g. reading a 

product description) can show significantly different preferences toward product features 

(Thompson et al 2005).  Previous studies have proposed hypotheses on the mechanism behind 

the heterogeneous consumer preferences as a result of direct and indirect experiences (Smith and 

Swinyard 1983; Fazio et al 1978; Fazio and Zanna 1981). Hock and Deighton (1989) proposed 

different information processing among consumers with direct and indirect product experience. 

Consumers with direct product experience can actively learn about the product, and thus gain 

more credible information about the product. However, consumers without direct product 

experience might possess less concrete understand and knowledge of the product, thus leading to 

different attitudes, and result in different attitude-behaviour consistency (Hock and Deighton 

1989). Paivio (1991) suggested information from direct and indirect experiences may be encoded 

in different cognitive systems, and therefore, results in different consumer focus and preference 

on product features.  
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Empirical studies have shown differences in consumer preference for the product depending on 

direct and indirect product experience. For example, Smith and Swinyard (1983) found 

consumers who had product (a cheese-filled pretzel) trial showed more affirmative attitude 

toward the product than those who only watch the advertisement, and showed greater attitude-

behaviour consistency in purchasing the trial. Similarly, Millar and Millar (1996) showed 

consumers who had direct experience with the product (puzzle) showed more affective attitude 

and had higher attitude-behaviour consistency than consumers who had indirect experience with 

the product. Also, a study by Van Loo et al (2010) reported that consumers who had higher 

purchase frequency on organic products tend to place more importance on credence attributes 

and showed preferences toward organic meat.  

 
 
3.4 The Empirical Model  

 
 
This study used the conditional logit model to analyze the data. The conditional logit model is 

widely applied to choice experiment data to estimate consumer preference for product attributes. 

The conditional logit model assumes homogeneous consumer preferences among respondents. 

That is, the estimated parameters are the same for all individuals. However, systematic 

differences in consumer preferences can be estimated by incorporating consumer characteristics 

into the conditional logit model as interaction terms with the product attributes. This allows the 

marginal effects from each attribute to vary with characteristics of the individual.  
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3.4.1 Specification of the Conditional Logit Model 
 
 
In this study, each consumer completed eight choices of eggs with different attributes. The utility 

function for the conditional logit model of this study can be specified as follow. Definitions of 

variables and coding used in the conditional logit model is presented in Table 3.2. 

 

2"0 = *'u ∗ dwx + 'C ∗ ynm[510 + 'z ∗ ℎ]XW520 + '| ∗ ℎ]XW530 + '} ∗ ℎ]XW540 + '~ ∗ �5nm20

+ 'Ä ∗ �5nm30 + 'Å ∗ �5nm40 + 'Ç ∗ []É]n20 + 'Ñ ∗ ]T5ÖU20 + Ü& ∆&ghi*

+ )"0*********(3.6) 

where: 

ASC - the alternative specified constant (ASC) that accounts for the opt-out option. 

∆ – a vector of the individual specific characteristics used to interact with product attributes. 

These characteristics include whether the individual receives additional information, consumers’ 

rated importance of animal welfare and environmental friendliness in production practices.  

'u – coefficient associated with the alternative specific constant 

f – a vector of coefficients associated with the attributes  

Ü – a vector of coefficients associated with the interaction terms 

 
Table 3.2: Definition of Variables and Coding Used in the Conditional Logit Model 

Independent 
Variables 

Abbreviation Description 

Price price1 Continuous variable, price1 = 2.8, 3.8, 4.8 or 5.8 
Alternative Specific 
Constant 

ASC ASC =1 if option A or option B, =0 if opt-out option 

Industry Verification veri2 Effects coding, =1 if veri2, =-1 if no verification, =0 
if otherwise 

Third Party 
Verification 

veri3 Effects coding, =1 if veri3, =-1 if no verification, =0 
if otherwise 
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Independent 
Variables 

Abbreviation Description 

Government 
Verification 

veri4 Effects coding, =1 if veri4, =-1 if no verification, =0 
if otherwise 

Enriched Cage house2 Effects coding, =1 if house2, =-1 if conventional 
cage, =0 if otherwise 

Free Run house3 Effects coding, =1 if house3, =-1 if conventional 
cage, =0 if otherwise 

Free Range house4 Effects coding, =1 if house4, =-1 if conventional 
cage, =0 if otherwise 

Brown Shell Color color2 Effects coding, =1 if brown, =-1 if white 
Omega-3 enriched omega2 Effects coding, =1 if omega-3 enriched, =-1 if not 

omega-3 enriched 
Information treatment info Dummy variable, =1 if information provided, =0 no 

information provided, enter as interaction terms 
Perceived importance 
of animal welfare 

awscore Continuous variable, range from 0 to 100, enter as 
interaction terms 

Perceived importance 
of environmental 
friendliness 

envscore Continuous variable, range from 0 to 30, enter as 
interaction terms 

 

 
3.4.2 Willingness to pay 

 
The coefficients estimated by the conditional logit model provide the marginal utility 

respondents gain from the choice of the attributes, however, the coefficients provided little 

insight regarding consumers’ trade-off between price of the alternative and the attributes, that is 

the marginal rate of substitution among attributes. Therefore, consumer marginal willingness to 

pay were calculated to compare consumers’ preferences among egg attributes. The marginal 

WTP for attribute a under the conditional logit model is calculated as the ratio of coefficient on 

the variable for attribute a and coefficient on the price variable:  

 

àâ<ä =
?ã

6?åç@éè
*(3.7)       
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The marginal WTP for attribute a under the conditional logit model with interaction terms can be 

calculated as:                                                                                                                                                                                                                                 

 

àâ<ä =
?ãëÜí∗ì
6?åç@éè

*(3.8)     

 

 

The data was analyzed using the conditional logit command in STATA. 
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Chapter 4 Results 
 

4.1 Introduction 

 

This chapter presents the results of the study. The first part presents consumer attitudes towards 

animal welfare related issues across both experienced and inexperienced consumers. The second 

part assesses differences in consumer preferences and willingness to pay (WTP) for egg 

attributes based on consumers’ purchase experiences. The third part investigates informational 

impacts on experienced and inexperienced consumers. The fourth part presents the impacts of 

information on consumers with different initial animal welfare and environmental attitudes.  

 

4.2 Consumer Weighted Important Factors when Purchase Animal-Based Food 

 

In the survey, consumers were asked whether they had purchased organic, locally produced, 

omega-3 enriched, free-run, or free-range eggs in the past two years. Consumers could indicate 

“yes”, “no”, or “don’t know” for each category. Summary statistics of purchase experiences 

showed around 38% (N=228) of consumers had purchased free-run or free-range eggs before (i.e. 

12% free-range only, 4% free-run only, 22% both), while 62% (N=631) of consumers have not 

purchased these two types of eggs. As it is difficult to distinguish between free-run and free-

range consumers, and given the low percentage of free-run and free-range only consumers, this 

study grouped consumers as “experienced” when they had purchased either free-run or free-

range eggs, and “inexperience” when they indicate “no” or “don’t know” for these two types of 

eggs.  
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Experienced and inexperienced consumers were not significantly different in their demographic 

characteristics such as gender, education, and income. Yet, these two groups of consumers 

showed diverse attitudes toward animal welfare related issues. In general, experienced 

consumers expressed higher concern and awareness toward animal welfare than inexperienced 

consumers.  

 

Table 4.1 presents consumers’ weighted important factors when purchasing animal-based 

products across experienced and inexperienced consumers. In comparison with inexperienced 

consumers, experienced consumers’ mean weighted values are higher for credence attributes 

such as country of origin, organic, animal welfare and environmental impact of animal 

production. On the other hand, experienced consumers’ mean weighted values are lower for 

attributes like price, appearance, freshness, and food safety. The differences in experienced and 

inexperienced consumers’ weighted average of brand name, nutritious content, and food safety 

are not significant. The result suggests experienced consumers, being more altruistic, may have 

higher valuation of the social and environmental impacts of animal than inexperienced 

consumers.   

 

Table 4.2 presents experienced and inexperienced consumers’ rankings of important factors 

regarding animal-based food purchase. Both groups of consumers ranked freshness as the top 

priority when purchasing animal based food. However, animal welfare in the production process 

ranked higher amongst experiences consumers than amongst inexperienced consumers. 

Consumers’ ranking for environmental impacts of animal production are the same regardless of 

their level of experience with eggs from alternative housing systems.  
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Table 4.1: Consumers’ Weighted Important Factors When Purchasing Animal-based Food 

 Inexperienced Consumers Experienced Consumers  
 Mean 

(Std.) 
Min. Max. Mean 

(Std.) 
Min. Max. T-test 

Stat 
Price 15.98 

(16.15) 
0 100 10.90 

(13.40) 
0 100 5.44*** 

Appearance 6.36 
(7.44) 

0 60 5.17 
(8.19) 

0 100 2.33*** 

Taste 12.90 
(11.08) 

0 70 10.18 
(9.77) 

0 100 4.12*** 

Freshness 17.83 
(14.68) 

0 100 14.26 
(11.06) 

0 65 4.42*** 

Brand name 2.32 
(4.02) 

0 30 2.16 
(4.74) 

0 50 0.56 

Nutritious content 8.96 
(9.70) 

0 80 9.67 
(11.14) 

0 100 1.03 

Food safety 14.58 
(15.02) 

0 90 14.13 
(12.68) 

0 75 0.51 

Country of origin 8.20 
(12.02) 

0 80 9.88 
(13.18) 

0 100 2.05*** 

Organic 2.77 
(7.40) 

0 90 6.06 
(12.01) 

0 100 4.89*** 

Animal welfare in 
production process 

6.26 
(10.65) 

0 100 12.04 
(16.79) 

0 100 6.09*** 

Environmental impact of 
animal production 

3.84 
(5.19) 

0 30 5.55 
(6.59) 

0 30 4.39*** 

Observations 631   393    
*** t-test Stat > 1.96 
 
Table 4.2: Consumers’ Ranking of Important Factors when Purchasing Animal-Based 
Food 

Order Inexperienced Experienced 
1 Freshness  Freshness  
2 Price  Food safety  
3 Food safety  Animal welfare in production process  
4 Taste  Price  
5 Nutritious content  Taste  
6 Country of origin  Country of origin  
7 Appearance  Nutritious content  
8 Animal welfare in production process  Organic  
9 Environmental impact of animal 

production 
Environmental impact of animal 
production  

10 Organic  Appearance  
11 Brand name  Brand name  
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4.3 Consumer Preferences and Willingness to Pay for Egg Attributes 

 

Table 4.3 presents experienced and inexperienced consumer preferences for egg attributes under 

both information treatments. Treatment 1 contains only basic information of the characteristics 

of each housing systems (and definitions of technical terms), while treatment 2 presents 

additional information regarding the impacts of alternative housing systems on hens’ health, 

welfare, and the environment (see Figure 3.2).   

 

Across treatments, experienced and inexperienced consumers demonstrated similar preferences 

(i.e. as reflected by same signs of coefficients) for price, ASC, alternative housing systems, 

government verification, and omega-3 enriched attributes. Consumer utility from choice 

decreased in price. The coefficient for ASC reflects the utility consumer gained from benchmark 

attributes (see Table 3.2). The coefficients on the main attributes reflect the gain or loss of utility 

from the choice of egg attributes (Bech and Gyrd-Hansen 2005). Therefore, experienced and 

inexperienced consumers showed loss of utility from the choice of eggs from enriched cage 

comparing to eggs from conventional battery cage, while consumers gained utility when 

purchasing free-run, free-range, government verified, and omega-3 enriched eggs.  

 

Experienced and inexperienced consumers showed various preferences for industry, third-party 

verification, and eggshell color. Inexperienced consumers prefer industry verification, while 

experienced consumers have higher valuation for eggs with third party verification. In general,, 

inexperienced consumers preferred white eggs over brown eggs, while the coefficients for 

eggshell color are not significant in the models for experienced consumers.   
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Table 4.3: Experienced and Inexperienced Consumers’ Preferences for Egg Attributes 

  Trt1: Basic information Trt2: Basic information and 
additional information 

VARIABLES Inexp. Exp. Inexp. Exp. 
 Coefficients 

(Std. Err) 
Coefficients 
(Std. Err) 

Coefficients 
(Std. Err) 

Coefficients 
(Std. Err) 

Price -0.657*** -0.405*** -0.732*** -0.517*** 
 (0.03) (0.04) (0.03) (0.04) 
ASC 2.748*** 1.837*** 2.844*** 2.515*** 
 (0.13) (0.16) (0.13) (0.17) 
Industry verification 0.209*** -0.0112 0.0452 0.0763 
 (0.05) (0.07) (0.05) (0.07) 
Third party 
verification 

0.0187 0.206*** 0.095* 0.152** 
(0.06) (0.07) (0.06) (0.07) 

Government 
verification 

0.404*** 0.370*** 0.416*** 0.304*** 
(0.05) (0.07) (0.05) (0.07) 

Enriched cage -0.119** -0.237*** -0.124** -0.291*** 
 (0.05) (0.07) (0.06) (0.07) 
Free-run 0.268*** 0.345*** 0.0701 0.293*** 
 (0.05) (0.06) (0.06) (0.06) 
Free-range 0.489*** 0.863*** 0.389*** 0.772*** 
 (0.05) (0.07) (0.05) (0.07) 
Omega-3 enriched 0.108*** 0.115*** 0.0784*** 0.137*** 
 (0.03) (0.04) (0.03) (0.03) 
Brown eggshell -0.072** -0.011 -0.143*** 0.0425 
 (0.03) (0.04) (0.03) (0.03) 
     
Observations 7,560 4,728 7,584 4,704 
Log-likelihood -2349.767 -1478.707 -2365.778 -1455.652 
LR Chi2(10) 837.47 505.41 823.03 533.95 
Prob > Chi2 0.000 0.000 0.000 0.000 
Pseudo R2 0.151 0.146 0.148 0.155 
*** p<0.01, ** p<0.05, * p<0.1 
 

 

Results indicate that consumers value cage-free systems (i.e. free-run, free-range) over cage 

systems (i.e. enriched cage, conventional cage). These results are aligned with Doyon et al 

(2016).  
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Table 4.4 presents experienced and inexperienced consumers’ WTP for egg attributes across 

treatments. The test of equality between consumers’ WTP was carried out using a Wald-test. The 

null hypotheses of equality in consumers’ WTP for egg attributes are rejected if p-value is 

greater or equal to 0.05.  

 

Experienced and inexperienced consumers differed in their WTP for housing systems. Under 

treatment 1, and compared to inexperienced consumers, experienced consumers were willing to 

pay $0.44 and $1.39 higher for eggs from free-run and free-range housing systems, but $0.41 

less for eggs from enriched cages. Under treatment 2, compared to inexperienced consumers, 

experienced consumers were willing to pay $0.47 and $0.96 more for free-run and free-range 

eggs, but $0.39 less for eggs from enriched cages.  

 

Consumers also demonstrated different WTP for verification systems and egg features. Under 

treatment 1, experienced and inexperienced consumers differed in their WTP for verification 

systems. Experienced consumers were willing to pay less (-$0.35) for industry verification and 

more ($0.48) for third party verification than inexperienced consumers. Under treatment 2, these 

two groups of consumers were not significantly different in their valuation for verification 

systems. Inexperienced consumers tend to prefer white shell , while the preference egg shell 

color amongst experienced consumers varied by information treatment. Both groups of 

consumers were willing to pay positive premium for omega-3 enriched attributes, while 

experienced consumers were willing to pay slightly higher than inexperienced consumers.  
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Table 4.4: Experienced and Inexperienced Consumers’ WTP ($/dozen) for Egg Attributes 

 Trt1: Basic information Trt2: Basic information and 
additional information 

Egg Attributes Inexp.   Exp.  Wald Test 
p-value 

Inexp.  Exp.  Wald Test 
p-value 

Enriched cage -0.18 -0.59 0.03** -0.17 -0.56 0.01*** 
Free-run 0.41 0.85 0.02** 0.10 0.57 0.00*** 
Free-range 0.74 2.13 0.00*** 0.53 1.49 0.00*** 
Industry verification 0.32 -0.03 0.05** 0.06 0.15 0.55 
Third party verification 0.03 0.51 0.01*** 0.13 0.29 0.27 
Government verification 0.62 0.91 0.15 0.57 0.59 0.90 
Brown egg shell -0.11 -0.03 0.39 -0.20 0.08 0.00*** 
Omega-3 0.16 0.28 0.23 0.11 0.26 0.04** 
Observations 7,560 4,728  7,584 4,704  
*** p<0.01, ** p<0.05, * p<0.1 
 

In summary, experienced and inexperienced consumers showed different willingness to pay for 

egg attributes. In comparison with inexperienced consumers, experienced consumers were 

willing to pay more for free-run and free-range eggs, but less for eggs from enriched cage. In 

addition, when no additional information was presented, experienced consumers were willing to 

pay more for third-party verification. The differences in consumers’ WTP for verification 

systems diminished when the additional information was presence. These results suggest that 

consumers’ past purchase experiences can contribute to the heterogeneity of consumer 

preferences for egg attributes. Information also had some mixed effects on consumer preferences 

and willingness to pay for egg attributes.  

 

4.4 Impact of Information on Experienced and Inexperienced Consumers 

 
Given that experienced and inexperienced consumers differed in their willingness to pay for egg 

attributes, I further examine whether information has a differential impact on these two groups of 

consumers. The conditional logit model with an information treatment dummy variable (equal 
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zero if basic information, one if the respondent received additional information) as interaction 

terms with main attributes was used to explore this issue. The regression results are presented in 

Table 4.5.  

 

The test statistic for the joint null on the interaction terms in a model for the inexperienced 

consumers was 42.16 (p-value=0.00). For the experienced group model, the test statistic was 

18.76 (p-value=0.04). These results suggest that information has an impact on consumer 

preferences for egg attributes. As suggested by the negative coefficients of interaction terms, 

when confronted with information, consumers tend to decrease their valuations of alternative 

housing systems.  

 

Information also has a stronger impact on inexperienced consumers. Firstly, the test statistics for 

the null hypothesis that interaction terms are jointly equal zero were higher for the inexperienced 

group (test stat=42.16, p-value=0.00) compared to the experienced group (test statistic=18.76, p-

value=0.04). Therefore, one can be more confident that the joint effect on inexperienced 

consumers is not due to random chance. Information is having a more significant impact on 

inexperienced consumers. Secondly, interaction terms for the information treatment with main 

attributes yield terms that are more significant for inexperienced consumers than experienced 

consumers. As well, information significantly decreased inexperienced consumers’ preferences 

toward free-run, industrial verification, and brown eggshell attributes, while information only 

increased experienced consumers' sensitivity to price change. That is, after receiving additional 

information concerning the consequences of housing systems on hens’ health, welfare, and the  
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Table 4.5: Informational Impacts on Experienced and Inexperienced Consumers 

  Inexp. Exp. 
VARIABLES Coefficients Coefficients 
 (Std. Err) (Std. Err) 
Price -0.657*** -0.405*** 
  (0.03) (0.04) 
ASC 2.748*** 1.837*** 
  (0.13) (0.16) 
Industry verification 0.209*** -0.011 
  (0.05) (0.07) 
Third party verification 0.019 0.206*** 
  (0.06) (0.07) 
Government verification 0.404*** 0.370*** 
  (0.05) (0.07) 
Enriched cage -0.119** -0.237*** 
  (0.05) (0.07) 
Free-run 0.268*** 0.345*** 
  (0.05) (0.06) 
Free-range 0.489*** 0.863*** 
  (0.05) (0.07) 
Omega-3 enriched 0.108*** 0.115*** 
  (0.03) (0.04) 
Brown eggshell -0.072** -0.011 
 (0.03) (0.04) 
Info*Price -0.075* -0.112** 
  (0.04) (0.05) 
Info*ASC 0.096 0.678*** 
  (0.18) (0.23) 
Info*Enriched cage -0.005 -0.054 
  (0.08) (0.10) 
Info*Free-run -0.198** -0.052 
  (0.08) (0.09) 
Info*Free-range -0.100 -0.091 
  (0.08) (0.09) 
Info*Industry Verification -0.164** 0.088 
  (0.08) (0.09) 
Info*Third Party Verification 0.076 -0.054 
  (0.08) (0.09) 
Info*Government Verification 0.012 -0.066 
  (0.07) (0.09) 
Info*Brown eggshell -0.071* 0.054 
  (0.04) (0.05) 
Info* Omega-3 enriched  -0.029 0.022 
  (0.04) (0.05) 
Observations 15,144 9,432 
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  Inexp. Exp. 
VARIABLES Coefficients Coefficients 
 (Std. Err) (Std. Err) 
Test statistic (interaction term 
jointly=0) 

42.160 18.760 

p-value (0.00) (0.04) 
Log-likelihood -4715.550 -2934.360 
LR Chi2(20) 1660.500 1039.360 
Prob > Chi2 0.000 0.000 
Pseudo R2 0.150 0.151 
*** p<0.01, ** p<0.05, * p<0.1 
 

environment, experienced consumers were more sensitive to price. These results suggest that 

inexperienced consumers showed more responses to information than experienced consumers.  

 

In summary, information has impacts on both experienced and inexperienced consumers’ 

preferences for eggs from various housing systems. When information was presented, both 

groups of consumers decreased their valuation of eggs for free-run and free-range systems. 

However, information tends to have a disproportional impact on these two groups of consumers. 

Inexperienced consumers, had lower willingness to pay for industry verification, free-run and 

free-range systems, suggesting they were more responsive to information, while experienced 

consumers showed little responses to additional information.  

 

4.5 Impact of Information on Consumers with Different Initial Perceptions  

 

Consumer attitudes and prior perceptions are important factors when trying to account for 

heterogeneous demands. Bejaei et al (2015) reported prior favorable attitudes toward animal 

welfare were correlated with specialty egg purchases. Studies have also shown consumers’ prior 

attitude being a strong predictor for attitudes after information provision (Huffman et al 2007) 
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and could contribute to biased information assimilation (McFadden et al 2015). Therefore, I 

would like to further explore whether and how consumer’s prior perceptions toward animal 

welfare related issues influence consumers’ preferences. Consumer’s animal welfare and 

environmental score were coded and entered conditional logit model as interaction terms with 

main attributes respectively.  

 
4.5.1 Impact of Information and Animal Welfare Perceptions 

 
Inexperienced Consumers  
 
 
Table 4.6 presents estimates of results for inexperienced consumers’, where the animal welfare 

score have been interacted with the main attributes to assess the marginal impact of animal 

welfare score on consumers’ choices of egg features. Animal welfare scores represent the 

importance consumer place of animal welfare when making a purchase of a livestock product.  

 
Tests of the joint significance of the coefficients on the interaction terms were carried out. The p-

value for both tests were zero. This suggests consumers’ perceived importance of animal welfare 

influences consumers’ choices of egg attributes.  

 

Under treatment 1, the interaction terms of animal welfare scores and the main attributes were 

positive and significant for price and free-range attributes, and negative and significant for ASC. 

This suggests that without the presence of the scientific assessment of the impact of alternative 

housing systems on hens’ health, welfare, and the environment, inexperienced consumers who 

place more importance on animal welfare place a positive value on eggs from free-range system,  
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Table 4.6: Information Impacts Depending on Animal Welfare Perceptions: Inexperienced 
Consumers 

Inexperienced Consumers 
 Trt1: Basic information Trt2: Basic and 

additional information 
Test of 
coefficients 
equality 
across 
treatments a 

VARIABLES Coefficients 
(Std. Err) 

Coefficients 
(Std. Err) 

Price 
 

-0.768*** -0.779*** 0.8439 
(0.04) (0.04)  

ASC 

 
3.230*** 3.118*** 0.6118 
(0.15) (0.16)  

Industry Verification 0.211*** -0.07 0.0015*** 
(0.06) (0.07)  

Third-party Verification 
 

-0.000528 0.09 0.3296 
(0.06) (0.07)  

Government Verification 
 

0.439*** 0.423*** 0.855 
(0.06) (0.06)  

Enriched cage 
 

-0.074 -0.135** 0.5029 
(0.06) (0.07)  

Free-run 
 

0.231*** 0.145** 0.354 
(0.06) (0.07)  

Free-range 

 
0.448*** 0.285*** 0.0722* 
(0.06) (0.07)  

Omega3-enriched 
 

0.117*** 0.0735** 0.3587 
(0.03) (0.04)  

Brown eggshell 
 

-0.0847** -0.121*** 0.4507 
(0.03) (0.04)  

awscore*Price 

 
0.0163*** 0.00712* 0.0472** 
(0.00) (0.00)  

awscore*ASC 
 

-0.0720*** -0.0439*** 0.1534 
(0.01) (0.02)  

awscore*Enriched cage 
 

-0.00603 0.00293 0.2860 
(0.00) (0.01)  

awscore*Free-run 

 
0.00289 -0.0129* 0.0727* 
(0.01) (0.01)  

awscore*Free-range 
 

0.00742* 0.0185*** 0.1777 
(0.00) (0.01)  

awscore*Industry 
Verification 

0.0000829 
(0.00) 

0.0199*** 
(0.01) 

0.0098*** 
 

awscore*Third party 
Verification 

0.00293 0.00 0.9149 
(0.00) (0.01)  

awscore*Government 
Verification 

-0.00468 0.00 0.4872 
(0.00) (0.01)  

awscore*Brown eggshell 0.000531 0.00 0.3302 
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Inexperienced Consumers 
 Trt1: Basic information Trt2: Basic and 

additional information 
Test of 
coefficients 
equality 
across 
treatments a 

VARIABLES Coefficients 
(Std. Err) 

Coefficients 
(Std. Err) 

(0.00) (0.00)  
awscore*Omega3-
enriched 

-0.002 0.001 0.5121 
(0.00) (0.00)  

    
Observations 7,560 7,584  
Test statistic interaction 
term jointly = 0 

43.77 31.49  

p-value (0.00) (0.00)  
Log-likelihood -2324.011 -2347.824  
LR chi2(20) 888.98 858.94  
Prob > chi2 0.000 0.000  
Pseudo R2 0.161 0.155  
*** p<0.01, ** p<0.05, * p<0.1 
a p-value of tests of equality of the coefficients of the attributes across treatments  
 

and were less sensitive to the increase in price. A higher animal welfare score also lead to a 

decrease in the choice of conventional battery cage.  

 

Under treatment 2, the interaction terms are positive and significant for price, free-range, and 

industry verification attributes, and negative and significant for free-run and ASC attributes. This 

suggests a positive valuation for eggs from free-range system, eggs with industry verification, 

lower price sensitivity, and decrease in consumer valuation of eggs from free-run system.  

 

A comparison across treatments showed that with the presence of information, inexperienced 

consumers decrease their valuation for free-run and free-range system in general. However, 

inexperienced consumers, with a higher animal welfare score, tend to increase their valuation for 

free-range eggs and decrease their valuation for free-run eggs. This suggests potential 
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heterogeneity exists among inexperienced consumers with varying level of animal welfare 

perceptions.  

 

Table 4.7 presents consumers’ WTP for egg from alternative housing systems across animal 

welfare scores. With a higher animal welfare score, inexperienced consumers when confronted 

with information, increase their valuation for eggs from enriched and free-range systems and 

decrease their valuation for eggs from free-run system. 

 

In summary, a higher animal welfare score leads to increases in inexperienced consumers’ 

valuation for free-range eggs. When confronted with information, inexperienced consumers with 

higher animal welfare scores had lower WTP for free-run eggs, but higher WTP for enriched and 

free-range systems.  
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Table 4.7: Inexperienced Consumers' WTP for Housing Systems as Animal Welfare Score 
Increases 

 Inexperienced Consumers 
 Enriched Cage Free-run Free-range 

awscore Trt1: Basic 
information 

Trt2: Basic 
and 

additional 
information 

Trt1: Basic 
information 

Trt2: Basic 
and 

additional 
information 

Trt1: Basic 
information 

Trt2: Basic 
and 

additional 
information 

0 -0.0964 -0.1733 0.3008 0.1864 0.5833 0.3659 
5 -0.1359 -0.1543 0.3198 0.1034 0.6318 0.4844 
10 -0.1754 -0.1353 0.3388 0.0204 0.6803 0.6029 
15 -0.2149 -0.1163 0.3578 -0.0626 0.7288 0.7214 
20 -0.2544 -0.0973 0.3768 -0.1456 0.7773 0.8399 
25 -0.2939 -0.0783 0.3958 -0.2286 0.8258 0.9584 
30 -0.3334 -0.0593 0.4148 -0.3116 0.8743 1.0769 
35 -0.3729 -0.0403 0.4338 -0.3946 0.9228 1.1954 
40 -0.4124 -0.0213 0.4528 -0.4776 0.9713 1.3139 
45 -0.4519 -0.0023 0.4718 -0.5606 1.0198 1.4324 
50 -0.4914 0.0167 0.4908 -0.6436 1.0683 1.5509 
55 -0.5309 0.0357 0.5098 -0.7266 1.1168 1.6694 
60 -0.5704 0.0547 0.5288 -0.8096 1.1653 1.7879 
65 -0.6099 0.0737 0.5478 -0.8926 1.2138 1.9064 
70 -0.6494 0.0927 0.5668 -0.9756 1.2623 2.0249 
75 -0.6889 0.1117 0.5858 -1.0586 1.3108 2.1434 
80 -0.7284 0.1307 0.6048 -1.1416 1.3593 2.2619 
85 -0.7679 0.1497 0.6238 -1.2246 1.4078 2.3804 
90 -0.8074 0.1687 0.6428 -1.3076 1.4563 2.4989 
95 -0.8469 0.1877 0.6618 -1.3906 1.5048 2.6174 
100 -0.8864 0.2067 0.6808 -1.4736 1.5533 2.7359 

 

 
Experienced Consumers  
 
 
Table 4.8 presents experienced consumers’ conditional logit regression results with animal 

welfare scores interacted with the design variables. The interaction terms are jointly significant 

(p-value<0.01), which suggests that a varying degree of the importance consumers’ place on 

animal welfare has an impact on experienced consumers’ preferences for egg attributes.  
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Table 4.8: Information Impacts Depending on Animal Welfare Perceptions: Experienced 
Consumers 

Experienced Consumers 
 Trt1: Basic 

information 
Trt2: Basic and 
additional information 

Test equality 
of 
coefficients 
across 
treatments a 

VARIABLES Coefficients 
(Std. Err) 

Coefficients 
(Std. Err)  

Price -0.462*** -0.501*** 0.5391 
  (0.05) (0.05)  
ASC 2.435*** 2.778*** 0.2440 
  (0.20) (0.21)  
Industry Verification 0.0655 0.170** 0.3564 
  (0.08) (0.08)  
Third-party Verification 0.0841 0.121 0.7476 

(0.08) (0.08)  
Government Verification 0.361*** 0.313*** 0.6856 

(0.08) (0.08)  
Enriched cage -0.0968 -0.256*** 0.1846 
  (0.09) (0.09)  
Free-run 0.258*** 0.238*** 0.8616 
  (0.08) (0.08)  
Free-range 0.665*** 0.504*** 0.1766 
  (0.08) (0.08)  
Omega3-enriched 0.114*** 0.189*** 0.2139 
  (0.04) (0.04)  
Brown eggshell 0.0438 -0.00354 0.4276 
  (0.04) (0.04)  
awscore*Price 0.00590* -0.00217 0.0412** 
  (0.00) (0.00)  
awscore*ASC -0.0604*** -0.0169 0.0181** 
  (0.01) (0.01)  
awscore*Enriched cage -0.0159** -0.00192 0.1044 

(0.01) (0.01)  
awscore*Free-run 0.0113** 0.00697 0.5597 
  (0.01) (0.00)  
awscore*Free-range 0.0232*** 0.0247*** 0.8468 
  (0.01) (0.00)  
awscore*Industry 
Verification 

-0.00849 -0.00863* 0.9833 
(0.01) (0.00)  

awscore*Third party 
Verification 

0.0132** 0.00213 0.0928* 
(0.01) (0.00)  

awscore*Government 
Verification 

0.00194 -0.000305 0.7701 
(0.01) (0.00)  

awscore*Brown eggshell -0.00669** 0.00454* 0.0034*** 
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Experienced Consumers 
 Trt1: Basic 

information 
Trt2: Basic and 
additional information 

Test equality 
of 
coefficients 
across 
treatments a 

VARIABLES Coefficients 
(Std. Err) 

Coefficients 
(Std. Err)  

(0.00) (0.00)  
awscore*Omega3-enriched -0.000314 -0.00518** 0.2090 

(0.00) (0.00)  
    
Observations 4,728 4,704  
Test statistic interaction 
term jointly = 0 

65.79 62.82  

p-value (0.00) (0.00)  
Log-likelihood -1433.151 -1413.255  
LR chi2(20) 596.520 618.740  
Prob > chi2 0.000 0.000  
Pseudo R2 0.172 0.180  
*** p<0.01, ** p<0.05, * p<0.1 
a p-value of tests of equality of the coefficients of the attributes across treatments  
 

 

Under treatment 1, the coefficients are significant and positive for free-run and free-range 

attributes, and for the interaction terms of animal welfare score with free-run and free-range 

attributes, but significant and negative for animal welfare score and enriched cage attribute. This 

suggests experienced consumers generally prefer eggs from free-run and free-range systems 

compared to eggs from conventional cage system. In addition, having a higher animal welfare 

score increases experienced consumers’ valuation for free-run and free-range system, and 

decreased experienced consumers’ choices of eggs from enriched cage.  

 

Higher animal welfare scores also contribute to experienced consumer preferences for third party 

verified and white eggs. The mechanism of how consumers with higher animal welfare score put 

preference on white eggs is unclear.  
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Under treatment 2, the coefficients are positive and significant for eggs with free-run, free-range 

attributes, and negative for eggs from enriched cage system. Higher animal welfare scores 

increase consumers’ choices of free-range attribute. Table 4.9 presents experienced consumers’ 

WTP for housing systems as animal welfare score increases.  In general, experienced consumers 

have a positive valuation for eggs from free-run and free-range systems and negative valuation 

for eggs from enriched cage.  

 

In summary, experienced consumers have a positive preference toward eggs from free-run and 

free-range systems, but a negative preference toward enriched cage system. The animal welfare 

score adds on experienced consumers’ tendency to prefer cage-free systems. With the exposure 

of additional information, experienced consumers still held a preference toward cage-free 

systems.   

 

Figure 4.1 to Figure 4.6 illustrate experienced and inexperienced consumers’ WTP for housing 

systems with or without the exposure to additional information. Inexperienced consumers with 

higher animal welfare scores tend to have positive valuation for free-run and free-range eggs, but 

have negative valuation for eggs from enriched cage system under the basic information 

treatment. When confronted with additional information, inexperienced consumers with higher 

animal welfare scores changed their nature of preferences to have negative WTP for free-run 

systems. Meanwhile, their valuation for free-range and enriched cage increases. However, for 

experienced consumers who perceived animal welfare as more important, exposure to additional 

information does not affect the nature of their WTP. 
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Table 4.9: Experienced Consumers' WTP for Housing Systems as Animal Welfare Score 
Increases 

 Experienced Consumers 
 Enriched Cage Free-run Free-range 

awscore Trt1: Basic 
information 

Trt2: Basic 
and 

additional 
information 

Trt1: Basic 
information 

Trt2: Basic 
and 

additional 
information 

Trt1: Basic 
information 

Trt2: Basic 
and 

additional 
information 

0 -0.2097 -0.5113 0.5588 0.4725 1.4177 1.0062 
5 -0.3767 -0.5303 0.6813 0.5420 1.6687 1.2522 
10 -0.5437 -0.5493 0.8038 0.6115 1.9197 1.4982 
15 -0.7107 -0.5683 0.9263 0.6810 2.1707 1.7442 
20 -0.8777 -0.5873 1.0488 0.7505 2.4217 1.9902 
25 -1.0447 -0.6063 1.1713 0.8200 2.6727 2.2362 
30 -1.2117 -0.6253 1.2938 0.8895 2.9237 2.4822 
35 -1.3787 -0.6443 1.4163 0.9590 3.1747 2.7282 
40 -1.5457 -0.6633 1.5388 1.0285 3.4257 2.9742 
45 -1.7127 -0.6823 1.6613 1.0980 3.6767 3.2202 
50 -1.8797 -0.7013 1.7838 1.1675 3.9277 3.4662 
55 -2.0467 -0.7203 1.9063 1.2370 4.1787 3.7122 
60 -2.2137 -0.7393 2.0288 1.3065 4.4297 3.9582 
65 -2.3807 -0.7583 2.1513 1.3760 4.6807 4.2042 
70 -2.5477 -0.7773 2.2738 1.4455 4.9317 4.4502 
75 -2.7147 -0.7963 2.3963 1.5150 5.1827 4.6962 
80 -2.8817 -0.8153 2.5188 1.5845 5.4337 4.9422 
85 -3.0487 -0.8343 2.6413 1.6540 5.6847 5.1882 
90 -3.2157 -0.8533 2.7638 1.7235 5.9357 5.4342 
95 -3.3827 -0.8723 2.8863 1.7930 6.1867 5.6802 
100 -3.5497 -0.8913 3.0088 1.8625 6.4377 5.9262 
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Figure 4.1: Inexperienced Consumers’ WTP for Enriched Cage as Animal Welfare Score 
Increases 
 

 
Figure 4.2: Experienced Consumers’ WTP for Enriched Cage as Animal Welfare Score 
Increases 
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Figure 4.3: Inexperienced Consumers’ WTP for Free-run System as Animal Welfare Score 
Increases 

 
 

 

 Figure 4.4: Experienced Consumers’ WTP for Free-run System as Animal Welfare Score 
Increases 

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

W
TP

 ($
/d

oz
en

) 

Animal Welfare Score

Inexperienced Consumers' WTP for Free-run System

basic information basic and additional information

0

0.5

1

1.5

2

2.5

3

3.5

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

W
TP

($
/d

oz
en

)

Animal Welfare Score

Experienced Consumers' WTP for Free-run System

basic information basic and additional information



 

 64 

 
Figure 4.5: Inexperienced Consumers’ WTP for Free-range System as Animal Welfare 
Score Increases 

 

 
Figure 4.6: Experienced Consumers’ WTP for Free-range System as Animal Welfare Score 
Increases 
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4.5.2 Impact of Information and Environmental Perceptions 

 
The potential environmental externality imposed by the construction and maintenance of 

alternative housing systems can be a concern for consumers when purchasing eggs from 

enhanced production systems (Goddard et al 2007). As reflected in the additional information 

sheet, cage-free systems (i.e. free-run and free-range housing), while allowed hens to exhibit 

natural behaviours, rated low in terms of environmental friendliness. Therefore, this section 

explores whether consumers’ perceived importance of environmental impacts in production 

process would influence consumers’ choices of eggs. Further, the impacts of additional 

information on consumers with varying degree of environmental score and egg purchase 

experience is examined.  

 
Inexperienced Consumers  
 
 
Table 4.10 presents the results of inexperienced consumer preferences for egg attributes with 

consumers’ weighted environmental score as interaction terms with the main attributes. The 

interaction terms are jointly significant (p-value<0.01), which indicates the importance that 

inexperienced consumers’ place on environmental impacts has an impact on their choices of eggs 

with different features.  

 

Under treatment 1, the coefficients for interaction terms are positive and significant for price, 

third party verification, brown eggshell, and negative and significant for ASC. This suggests 

having a higher perceived importance on environmental friendliness in production process 

increases inexperienced consumers’ choices of third party verified and brown eggs, and 

decreases inexperienced consumers’ price sensitivity, choice of conventional battery cage.  
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Table 4.10: Information Impacts Depending on Environmental Perceptions: Inexperienced 
Consumers 

Inexperienced Consumers 
 Trt1: Basic information Trt2: Basic and 

additional information 
Test equality 
of 
coefficients 
across 
treatments a 

VARIABLES Coefficients 
(Std. Err) 

Coefficients 
(Std. Err) 

Price -0.737*** -0.816*** 0.1634 
  (0.04) (0.04)  
ASC 3.040*** 3.158*** 0.6165 
  (0.17) (0.16)  
Industry Verification 0.217*** 0.08 0.1395 
  (0.07) (0.07)  
Third-party Verification -0.0647 -0.04 0.7872 

(0.07) (0.07)  
Government Verification 0.416*** 0.435*** 0.8442 

(0.07) (0.06)  
Enriched Cage -0.160** -0.10 0.5371 
  (0.07) (0.07)  
Free-run 0.194*** 0.08 0.2556 
  (0.07) (0.07)  
Free-range 0.420*** 0.280*** 0.148 
  (0.07) (0.07)  
Omega3-enriched 0.0906** 0.0637* 0.5986 
  (0.04) (0.04)  
Brown Eggshell -0.131*** -0.120*** 0.839 
  (0.04) (0.04)  
envscore*Price 0.0168*** 0.0199*** 0.7175 
  (0.01) (0.01)  
envscore*ASC -0.0617** -0.0755*** 0.7135 
  (0.03) (0.03)  
envscore*Enriched Cage 0.0145 -0.01 0.1909 

(0.01) (0.01)  
envscore*Free-run 0.0171 0.00 0.1621 
  (0.01) (0.01)  
envscore*Free-range 0.0162 0.0303*** 0.3587 
  (0.01) (0.01)  
envscore*Industry 
Verification 

-0.0044 -0.01 0.7614 
(0.01) (0.01)  

envcore*Third party 
Verification 

0.0218** 0.0351*** 0.387 
(0.01) (0.01)  

envcore*Government 
Verification 

-0.00282 0.00 0.9827 
(0.01) (0.01)  

envcore*Brown Eggshell 0.0135** -0.01 0.0137** 



 

 67 

Inexperienced Consumers 
 Trt1: Basic information Trt2: Basic and 

additional information 
Test equality 
of 
coefficients 
across 
treatments a 

VARIABLES Coefficients 
(Std. Err) 

Coefficients 
(Std. Err) 

  (0.01) (0.01)  
envscore*Omega3-
enriched 

0.00462 0.00471 0.9912 
(0.01) (0.01)  

    
Observations 7,560 7,584  
Test statistic interaction 
term jointly = 0 

43.66 41.42  

p-value (0.00) (0.00)  
Log-likelihood -2326.952 -2344.336  
LR chi2(20) 883.10 865.91  
Prob > chi2 0.000 0.000  
Pseudo R2 0.160 0.166  
*** p<0.01, ** p<0.05, * p<0.1 
a p-value of tests of equality of the coefficients of the attributes across treatments  
 

 

With the presence of additional information, the coefficients for interaction terms are positive 

and significant for price, free-range and third party verification attributes, and negative for ASC. 

This suggests a higher environmental score is correlated with consumers’ choices of free-range 

and third party verified eggs when the information was presented. 

 
Table 4.11 shows inexperienced consumers’ WTP for eggs from different housing systems 

across the importance respondents placed on environmental importance. Under basic information 

treatment, with the increase of environmental score, inexperienced consumers increased their 

WTP for eggs from animal welfare enhanced systems. Under additional information treatment, 

with the increase of environmental score, inexperienced consumers decreased their WTP for 

eggs from enriched and free-run housing, while increased their WTP for eggs from free-range 

housing.  
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Table 4.11: Inexperienced Consumers' WTP for Housing Systems as Environmental Score 
Increases 

 Inexperienced Consumers 
 Enriched Cage Free-run Free-range 

envscore Trt1: Basic 
information 

Trt2: Basic 
and 

additional 
information 

Trt1: Basic 
information 

Trt2: Basic 
and 

additional 
information 

Trt1: Basic 
information 

Trt2: Basic 
and 

additional 
information 

0 -0.2169 -0.1218 0.2627 0.0993 0.5704 0.0343 
5 -0.1184 -0.1568 0.3787 -0.1707 0.6804 0.2203 
10 -0.0199 -0.1918 0.4947 -0.4407 0.7904 0.4063 
15 0.0786 -0.2268 0.6107 -0.7107 0.9004 0.5923 
20 0.1771 -0.2618 0.7267 -0.9807 1.0104 0.7783 
25 0.2756 -0.2968 0.8427 -1.2507 1.1204 0.9643 
30 0.3741 -0.3318 0.9587 -1.5207 1.2304 1.1503 
35 0.4726 -0.3668 1.0747 -1.7907 1.3404 1.3363 
40 0.5711 -0.4018 1.1907 -2.0607 1.4504 1.5223 
45 0.6696 -0.4368 1.3067 -2.3307 1.5604 1.7083 
50 0.7681 -0.4718 1.4227 -2.6007 1.6704 1.8943 
55 0.8666 -0.5068 1.5387 -2.8707 1.7804 2.0803 
60 0.9651 -0.5418 1.6547 -3.1407 1.8904 2.2663 
65 1.0636 -0.5768 1.7707 -3.4107 2.0004 2.4523 
70 1.1621 -0.6118 1.8867 -3.6807 2.1104 2.6383 
75 1.2606 -0.6468 2.0027 -3.9507 2.2204 2.8243 
80 1.3591 -0.6818 2.1187 -4.2207 2.3304 3.0103 
85 1.4576 -0.7168 2.2347 -4.4907 2.4404 3.1963 
90 1.5561 -0.7518 2.3507 -4.7607 2.5504 3.3823 
95 1.6546 -0.7868 2.4667 -5.0307 2.6604 3.5683 
100 1.7531 -0.8218 2.5827 -5.3007 2.7704 3.7543 

 

 

This result could indicate a lower weight being put on environmental impacts of housing systems 

by consumers. With the presence of additional information, instead of decreasing consumer 

preference, higher environmental score added onto inexperienced consumers’ choices of eggs 

from free-range system, which rated lowest in terms of environmental friendliness. 
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Experienced Consumers 

 

Table 4.12 presents results of the model estimated using experienced consumers’ data and 

allowing for interaction between the design variables and the environmental score. The 

interaction terms in the model estimated using data from treatment 1 are jointly significant, while 

the interaction terms in the model estimated using data from treatment 2 are not. Therefore, 

environmental importance has an influence in consumers’ choices for egg attributes when basic 

information is presented, but not with the consequences of the housing system is explained to 

respondents.   

 

Under treatment 1, the coefficients of interaction terms are positive and significant for price, 

free-run, free-range, and omega-3 enriched eggs, negative and significant for ASC and eggs from 

enriched systems. The result suggests experienced consumers who perceived environmental 

friendliness as more important tend to show preferences for cage-free and nutrient enhanced eggs, 

while decrease their valuation for eggs from conventional and enriched cage system.  

 

Table 4.13 presents experienced consumers’ willingness to pay for eggs from alternative housing 

systems across information treatments. With exposure to additional information, experienced 

consumers, who perceived environmental friendliness as more important, tend to keep their 

nature of preference for housing systems. That is, having negative valuation for eggs from 

enriched cage, and positive valuation for eggs from free-run and free-range systems. 
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Table 4.12: Information Impacts Depending on Environmental Perceptions: Experienced 
Consumers 

Experienced Consumers 
 Trt1: Basic 

information 
Trt2: Basic information and 
additional information 

Test 
equality of 
coefficient
s across 
treatments 
a 

VARIABLES Coefficients 
(Std. Err) 

Coefficients 
(Std. Err) 

Price -0.514*** -0.474*** 0.5575 
  (0.05) (0.05)  
ASC 2.624*** 2.488*** 0.6526 
  (0.21) (0.21)  
Industry Verification 0.0589 0.09 0.7785 
  (0.09) (0.09)  
Third-party Verification 0.166* 0.149* 0.8901 

(0.09) (0.09)  
Government Verification 0.374*** 0.279*** 0.4487 

(0.09) (0.09)  
Enriched Cage -0.119 -0.151* 0.7953 
  (0.09) (0.09)  
Free-run 0.271*** 0.248*** 0.8392 
  (0.08) (0.08)  
Free-range 0.780*** 0.638*** 0.2501 
  (0.09) (0.09)  
Omega3-enriched 0.0644 0.128*** 0.3114 
  (0.05) (0.04)  
Brown Eggshell 0.0195 0.00 0.7289 
  (0.05) (0.04)  
envscore*Price 0.0205*** -0.01 0.0005 
  (0.01) (0.01)  
envscore*ASC -0.142*** 0.01 0.0001 
  (0.02) (0.03)  
envscore*Enriched Cage -0.0237** -0.0289** 0.7538 

(0.01) (0.01)  
envscore*Free-run 0.0168* 0.01 0.6865 
  (0.01) (0.01)  
envscore*Free-range 0.0178* 0.0260** 0.5843 
  (0.01) (0.01)  
envscore*Industry 
Verification 

-0.0125 0.00 0.4999 
(0.01) (0.01)  

envcore*Third party 
Verification 

0.00779 0.00 0.6141 
(0.01) (0.01)  

envcore*Government 
Verification 

0.000915 0.00 0.8197 
(0.01) (0.01)  
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Experienced Consumers 
 Trt1: Basic 

information 
Trt2: Basic information and 
additional information 

Test 
equality of 
coefficient
s across 
treatments 
a 

VARIABLES Coefficients 
(Std. Err) 

Coefficients 
(Std. Err) 

envcore*Brown Eggshell 
  

-0.00522 0.01 0.0833 
(0.01) (0.01)  

envscore*Omega3-
enriched 

0.0109* 0.00 0.2580 
(0.01) (0.01)  

    
Observations 4,728 4,704  
Test statistic interaction 
term jointly = 0 

62.99 17.88  

p-value (0.00) (0.0571)  
Log-likelihood -1443.448 -1446.208  
LR chi2(20) 575.93 552.83  
Prob > chi2 0.000 0.000  
Pseudo R2 0.156 0.161  
*** p<0.01, ** p<0.05, * p<0.1 
a p-value of tests of equality of the coefficients of the attributes across treatments  
 
 

The results suggested perceived environmental importance increases experienced consumer 

preferences for eggs from free-run and free-range systems, but decreases their preferences for 

eggs with enriched systems. For experienced consumers who had higher environmental score, 

exposure to additional information does not have significant influence over their egg choices.  

 

Figure 4.7 to Figure 4.12 illustrates experienced and inexperienced consumers’ preferences for 

housing systems across environmental scores. Inexperienced consumers with a higher 

environmental score, when confronted with information, tend to decrease their preference for 

enriched cages and free-run system, while increasing their willingness to pay for free-range 

systems. Experienced consumers with higher environmental concerns, however, kept their nature 

of preferences for housing systems.  
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Table 4.13: Experienced Consumers' WTP for Housing Systems as Environmental Score 
Increases 

 Experienced Consumers 
 Enriched Cage Free-run Free-range 

envscore Trt1: Basic 
information 

Trt2: Basic 
and 

additional 
information 

Trt1: Basic 
information 

Trt2: Basic 
and 

additional 
information 

Trt1: Basic 
information 

Trt2: Basic 
and 

additional 
information 

0 -0.2318 -0.3189 0.5277 0.5277 1.5166 1.3451 
5 -0.4628 -0.6239 0.6912 0.6772 1.6891 1.6186 
10 -0.6938 -0.9289 0.8547 0.8267 1.8616 1.8921 
15 -0.9248 -1.2339 1.0182 0.9762 2.0341 2.1656 
20 -1.1558 -1.5389 1.1817 1.1257 2.2066 2.4391 
25 -1.3868 -1.8439 1.3452 1.2752 2.3791 2.7126 
30 -1.6178 -2.1489 1.5087 1.4247 2.5516 2.9861 
35 -1.8488 -2.4539 1.6722 1.5742 2.7241 3.2596 
40 -2.0798 -2.7589 1.8357 1.7237 2.8966 3.5331 
45 -2.3108 -3.0639 1.9992 1.8732 3.0691 3.8066 
50 -2.5418 -3.3689 2.1627 2.0227 3.2416 4.0801 
55 -2.7728 -3.6739 2.3262 2.1722 3.4141 4.3536 
60 -3.0038 -3.9789 2.4897 2.3217 3.5866 4.6271 
65 -3.2348 -4.2839 2.6532 2.4712 3.7591 4.9006 
70 -3.4658 -4.5889 2.8167 2.6207 3.9316 5.1741 
75 -3.6968 -4.8939 2.9802 2.7702 4.1041 5.4476 
80 -3.9278 -5.1989 3.1437 2.9197 4.2766 5.7211 
85 -4.1588 -5.5039 3.3072 3.0692 4.4491 5.9946 
90 -4.3898 -5.8089 3.4707 3.2187 4.6216 6.2681 
95 -4.6208 -6.1139 3.6342 3.3682 4.7941 6.5416 
100 -4.8518 -6.4189 3.7977 3.5177 4.9666 6.8151 
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Figure 4.7: Inexperienced Consumers’ WTP for Enriched Cage as Environmental Score 
increases 

 

 
 

Figure 4.8: Experienced consumers’ WTP for enriched cage as environmental score 
increases 
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Figure 4.9: Inexperienced Consumers’ WTP for Free-run System as Environmental Score 
Increases 

 

 
 

Figure 4.10: Experienced Consumers’ WTP for Free-run System as Environmental Score 
Increases 
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Figure 4.11: Inexperienced Consumers’ WTP for Free-range System as Environmental 
Score Increases 
 

 

 
 
Figure 4.12: Experienced Consumers’ WTP for Free-range System as Environmental Score 
Increases 
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4.6 Summary 

 
Using the conditional logit model, the regression results show that experienced and 

inexperienced consumers differ significantly in their willingness to pay for eggs attributes. 

Experienced consumers are willing to pay a much higher premium for free-run and free-range 

systems, but willing to pay less for enriched cage than inexperienced consumers. Further, 

information has disproportional impacts on experienced and inexperienced consumers. 

Inexperienced consumers, being more responsive to information, decreased their willingness to 

pay for free-run and free-range systems, while experienced consumers showed little responses.  

 

Consumers’ self-perceived importance on animal welfare or environmental friendliness would 

further mediate the informational effects. Firstly, when exposed to only basic information, 

experienced and inexperienced consumers’ with a higher animal welfare score or a higher 

environmental score tend to favour eggs from free-run and free-range systems, but lowered their 

WTP for eggs from enriched cage systems. However, when additional information was present, 

inexperienced consumers with a higher animal welfare score had a lower WTP for eggs from 

free-run systems. Nevertheless, inexperienced consumers had higher WTP for enriched cage 

system, a system associated with decrease in the probability of hens getting diseases, or free-

range system that rated highest in terms of animal welfare, while experienced consumers 

preference do not appear to be influenced by additional information. The results suggest positive 

impacts of the important of animal welfare and environmental considerations on consumers’ 

choices of cage-free eggs. Further, when exposed to information, inexperienced were more 

subject to change while experienced consumers held their preferences.  
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Chapter 5 Conclusions and Implications 

 

5.1 Introduction 

 

As the Canadian egg industry is systematically transitioning away from conventional battery 

cage housing system toward animal welfare enhanced production systems, parties of interest, 

such as Egg Farmers of Canada, are challenged to assess the value consumers ascribed to 

alternative housing systems. In the meantime, consumers are being exposed to more information 

about eggs from different housing systems. Yet, such information often conveys mixed messages 

regarding positive and negative aspects of the alternative systems. For example, on the one hand, 

cage-free systems (e.g. free-run and free-range) increase hens’ welfare, but could also increase 

hens’ probability of getting diseases from the open environment and injuries from the 

aggressiveness of other hens. Furthermore, inappropriate manure control under free-range 

systems could add an extra burden to the environment. On the other hand, enriched cage systems, 

could reduce hens’ probabilities to suffer from emotional discomforts. Little is known so far 

regarding whether consumers would demonstrate heterogeneous preferences toward alternative 

housing systems, and whether mixed information would have differential impacts on consumer 

choice of eggs. Therefore, it is important for egg farmers as well as egg marketers to understand 

consumer preferences and willingness to pay for alternative housing systems, as well as the 

potential impact of information on consumer choices.  

 

Many studies have investigated consumer preference for eggs with animal welfare enhanced 

attributes (e.g. Goddard 2007; Romanowska 2009; Bejaei et al 2015). These studies concluded 
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that consumers were willing to pay a premium for eggs from animal welfare enhanced 

production systems. Consumers’ demographic and psychographic backgrounds were found 

related to consumer preferences for egg attributes. However, only a few studies have investigated 

the heterogeneity in consumer preferences and willingness to pay for egg attributes across 

consumer segments. This information would be valuable for egg producers to calculate profit 

ranges among consumer segments to decide which alternative systems they might switch to. In 

addition, only a few studies have been carried out to investigate the impact of information on 

consumer choices under the context of eggs from animal welfare enhanced systems. Furthermore, 

no studies have explored whether the mixed information on housing systems would have 

differential impacts on egg consumers with a varying degree of purchasing experiences and 

initial perceptions. Therefore, this study was carried out to address these two gaps in the 

literature.  

 

This study employed national wide survey data collected in Canada in 2013. A total of 1,036 

respondents were involved in the study. The survey was designed to address consumers’ 

preferences and willingness to pay (WTP) for egg attributes and to assessed informational 

impacts on consumers’ WTP. Attributes such as price, verification systems (industry, third party, 

and government), cage systems (conventional, enriched cage, free-run and free-range), color 

(white or brown) and nutrition (Omega-3 or not) were used to characterize egg products. 

Respondents were randomly assigned to one of two groups: both groups were offered with basic 

information on alternative housing systems and definitions of technical terms, but only one group 

was provided with an additional information sheet regarding each housing system’s impact on 

various aspects (i.e., on hen’s health, welfare, and the environment). In the survey, respondents 
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first completed a self-reported survey asking about their previous purchase experiences and 

perceived importance of these aspects when purchasing animal products. The respondents then 

completed eight repeated rounds of discrete choice experiments on egg products. The conditional 

logit model was used to analyze the data. Consumers were grouped based on their egg purchase 

experiences. Consumers who had purchased free-run or free-range eggs before were grouped as 

“experienced consumers”, while those who have not purchased these types of eggs were grouped 

as “inexperienced consumers”. Impacts of information on these two groups of consumers were 

examined, and consumers’ perceptions about animal welfare and environmental friendliness 

were incorporated into the regression model to predict consumers’ responses to the information.  

 
5.2 Summary of Findings 

 

The conditional logit results showed that experienced and inexperienced consumers differed 

significantly in their willingness to pay (WTP) for egg attributes. Experienced consumers who 

had purchased free-run or free-range eggs before had a much higher WTP for welfare enhanced 

systems (i.e. free-run and free-range systems) than inexperienced consumers.  

 

Further, information has a disproportional impact on experienced and inexperienced consumers. 

When confronted with information, inexperienced consumers were more responsive to 

information, and decreased their willingness to pay for eggs from free-run and free-range 

systems, while the decreases in willingness to pay for experienced consumers were not as 

significant.  
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In addition, as consumers’ perceived importance for animal welfare or environmental 

friendliness increased, consumers showed increased preference for eggs from cage-free systems. 

Consumers’ perceptions toward animal welfare and environmental friendliness tend to influence 

their preference for housing systems. Inexperienced consumers who claimed higher perceived 

importance to animal welfare, when confronted with additional information, increased their WTP 

for the free-range system (that showed the highest standard on animal welfare) and enriched cage 

(that rated high in terms of hens’ health and the environment), with a decrease WTP on the free-

run system. Experienced consumers, when confronted with mixed information, tend to not 

change their preferences for housing systems.  

 

 
5.3 Implications for Canadian Egg Farmers 

 
 
The results of this study imply heterogeneous consumer willingness to pay for egg from animal 

welfare enhanced systems depends on consumers’ purchase experiences. Experienced consumers, 

being smaller in size (around 40% in this study), are willing to pay much higher for free-run and 

free-range housing systems. Eggs producers, being aware of the various production costs 

incurred from alternative systems, the range of willingness to pay across consumer segments, 

and the size of the consumers, should be able to estimate the revenue generated by the alternative 

systems so as to make transition decisions.  

 
The results of the study also imply higher marginal impacts of information on inexperienced 

consumers than experienced consumers. This could suggest information has fewer effects among 

consumers who already established his/her own consumption experiences and judgments. When 
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confronted with information on the advantages and disadvantages of alternative housing systems, 

inexperienced consumers had a lower WTP for eggs from free-run systems. Therefore, for egg 

marketers and information providers who design educational campaigns to increase public 

awareness of alternative systems, may consider targeting inexperienced consumers to generate 

more efficient marketing effects. In the meantime, egg farmers should consider the variety of 

information presented on the market so as not to overestimate consumers’ willingness to pay for 

cage-free systems. 

 

Finally, the study suggested different information responses among consumers with various 

purchase experiences and initial perceptions. With a higher score for the importance of animal 

welfare or environmental friendliness, consumers tend to have higher valuation for cage-free 

systems. When confronted with mixed information, inexperienced consumers tend to give 

favorable consideration to free-range or enriched system that rated highest on one aspect of 

concerns (e.g. either animal welfare, hens’ health or environmental issue), but are willing to pay 

less for a practice/attribute which lies in the middle such as free-run system. Whereas 

experienced consumers tend not to change their preferences. This could suggest inexperienced 

consumers tend to respond to information that stands out the most (i.e. the housing systems that 

rated highest on one aspect), than information that address the issue in a compromised way.  

 
 
5.4 Limitations of the research 

 
 
One limitation of the study is the choice of estimator. The conditional logit model assumes 

homogeneous consumer preference. By incorporating consumer characteristics into the 
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regression model, contributions of certain consumer characteristics to consumer preference 

toward housing systems can be captured. However, variations among individual consumers 

toward housing systems and their responses to information were still not explicit. A detailed 

analysis of heterogeneous consumer demands can be useful to egg producers to calculate 

different profit margins.   

 

Another limitation of the study is the design of information treatment. Information about the 

advantages and disadvantages of housing systems were presented as an entire piece, this makes it 

difficult to identify consumers’ responses certain aspects of information such as the 

environmental impacts of various housing systems. This information would be useful to egg 

producers to design marketing campaigns to increase consumers’ awareness toward eggs from 

various housing systems.  

 

Finally, due to the scope of this study, only consumer preferences toward alternative housing 

systems were interpreted. As reflected from the results, consumers also demonstrated the 

potential change in preference toward verification systems. This information can be useful for 

egg producers as it is important for egg farmers to take into consideration of costs of various 

verification methods that match consumer demands when switching into alternative systems.  

 

 
5.5 Suggestions for Future Research 

 

Many other aspects can be explored with the current dataset. One is to incorporate other 

consumer perceptions and characteristics into the regression model to account for heterogeneous 
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consumer preference and information responses. For example, one can include consumers’ trust 

to predict consumer preference toward verification systems as well as consumers’ responses to 

information. This analysis of consumer attitudes could help egg farmers to understand consumer 

choices of verification systems. 

 

Another aspect for future research can be to provide a systematic comparison of experienced and 

inexperienced consumer profile. Consumers who had purchased cage-free eggs before 

demonstrated different attitudes and perceptions toward animal welfare than inexperienced 

consumers. A comparison between these two consumer groups can help egg producers to better 

identify different segments of consumers.  

 

Finally, experienced consumers in this study showed less responses to information. However, the 

mechanism behind the difference in information reactions among experienced and inexperienced 

consumers is unclear. This difference could be a result of cognitive biases, or being a result of 

information saturation by experienced consumers. Further examination of the differences in 

information processing manner among these two groups of consumers can shed light on further 

consumer researches.  

 
 
5.6 Summary 

 
 
In conclusion, this study investigated heterogeneous consumer preference for eggs from animal 

welfare enhanced systems by incorporating consumers’ cage-free egg purchase experiences into 

the regression model. The regression results showed significant differences in consumers’ 
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willingness to pay for egg attributes. Experienced consumers were willing to pay more for egg 

attributes than inexperienced consumers. Further, these two groups of consumers demonstrated 

different reactions toward information regarding the impacts of housing systems on hens’ 

welfare, health, and the environment. Inexperienced consumers were more responsive to 

information than experienced consumers. Consumers’ perceived importance of animal welfare 

and environmental friendliness tend to increase consumers’ preferences toward cage-free 

systems. Inexperienced consumers who had higher perceived animal welfare importance, when 

confronted with additional information on the impact of housing systems, tended to increase their 

valuation for free-range systems that rated highest in terms of allowing hens natural behaviour, 

and enriched cage that rated high on decrease hens’ probability of suffering from injuries and 

diseases and environmental friendliness, yet decreased their willingness to pay for free-run 

system that addresses hens’ welfare in compromised way. This study can provide valuable 

information to egg producers when adopting alternative housing systems. In addition, this study 

implies that information can have different marginal effects on consumers with varying purchase 

experiences and perceptions. This information can be useful for marketers when designing 

educational campaigns to increase consumer awareness for animal welfare enhanced systems.  
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