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Abstract

Consumer Preference for Eggs From Enhanced Animal Welfare

Housing Systems: a Stated Choice Analysis

Yiqing Lu

University of Guelph, 2013

Advisor:

Dr. John Cranfield

This research examines consumer preference for eggs from enhanced animal welfare pro-

duction systems, and whether consumer preference is affected by the provision of information

about the consequences of the housing system on aspects of hen health and behaviour. The

first choice experiment investigated consumer preferences for different housing systems, while

the second investigated consumer preferences for attributes of a housing system. Each choice

experiment had two information treatments. In both treatments, a description of each hous-

ing system was provided, while in the second treatment, there was additional information

regarding the consequences (in terms of effect on birds) of each housing systems based on

scientific research. The results indicate that Canadian consumers are willing to pay a pre-

mium for eggs from free run and free range systems, and verification for the housing systems,

but not for eggs from enriched cage systems. There are also positive marginal WTPs for

cage-free, outdoor access, access to nests box, perches, scratching pads and more space. In

both choice experiment, the WTP for cage-free attributes or housing systems with cage-free

attributes (i.e., free run and free range systems) are lower in treatment 2 (with additional

information) than treatment 1.
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Chapter 1 Introduction

1.1 Background

Animal welfare is an emerging issue that draws much attention. According to the Terrestrial

Animal Health Code (OIE, 2011), animal welfare means how an animal is coping with the

conditions in which it lives. As more information about farm animal production has been

revealed to the public, some production practices have been the subject of criticism, including

housing systems of laying hens. The commonly adopted housing systems for laying hens in

Canada are conventional cages. Hens confined in conventional cages usually have limited

space to move around, to stretch their wings, and little opportunity to exhibit other natural

behaviour, such as nesting, perching or dust bathing. Conventional cages have already been

phased out in Europe since 2012, by Council Directive 1999/74/EC (Directive, 1999). In

2008, California passed Proposition 2, a proposition which lead to a higher space requirement

for laying hens. In contrast, production practices in Canada are guided by a recommended

code of practice, which is voluntary. Besides legislation, a number of studies (e.g. Appleby,

2003; Bejaei, Wiseman, and Cheng, 2011; Lusk, Norwood, and Prickett, 2007) highlighted the

public’s concern about conventional cage systems, and the demand for alternative housing

systems.

Currently, there are three types of alternative housing systems in Canada: enriched cage

systems (also known as “furnished cage” or “modified cage” ), free run (equivalent to “barn

system”, or sometimes “cage-free system”) and free range systems. Hens in enriched cage

systems are still confined to a cage, but generally have larger space to move around. In addi-

tion, enriched cages can have a nesting area, perches, and/or scratch pads so that hens have

1



the opportunity to nest, roost and dustbathe. It was found in previous research that hens

had better bone quality in enriched cages compared to conventional cages, due to increased

activity (Tactacan et al., 2009). Moreover, enriched cage systems have lower mortality than

other housing systems (Sherwin, Richards, and Nicol, 2010). Unlike conventional and en-

riched cage, free run and free range systems are cage-free. Free run systems keep hens in

indoor barns in a large group sizes (n>2000) so that hens can socialize with each other. The

barn features nest boxes, perches and sometimes area with litter. Free range systems are

similar to free run systems, but hens have the opportunity of outdoor access. Laying hens in

cage-free systems usually have more room to roam, and have better opportunity to exhibit

natural behaviour.

The increase in living space and the improvement in living conditions for hens also in-

creases the cost of production for producers who adopt animal welfare enhanced production

systems. According to Horne (2012), the cost of production for eggs from enriched cage, free

run, and free range systems are eight, 22, and 45 per cent higher than conventional eggs,

respectively. The higher cost of production for eggs from enhanced animal welfare systems

is reflected by higher retail prices. Figure 1.1 shows monthly average egg prices in Canada

from December 2009 to November 2012. The average price for large free run/free range eggs

is about $4.64 per dozen. This is almost $1 higher than the average price of large Omega-3

eggs (eggs that are produced by hens fed a diet rich in Omega-3 fatty acids) and $2 higher

than that of large regular eggs (i.e. conventionally produced eggs).

In the current Canadian market, the majority of eggs are from laying hens raised in

conventional cages. As the public are becoming more aware of animal welfare issues related

to the production practice for eggs, an opportunity is emerging for some egg producers to

switch from conventional housing to a housing system that reflects enhanced animal welfare.

Although adopting alternative housing systems could address the concern and satisfy

the demand of some, it is not known whether consumers are willing to pay a higher price

2



Figure 1.1: Monthly Weighted Average Price for eggs in Canada: Dec 21/08-Nov 18/12
Source: Agricultural and Agri-food Canada (2013)

because of additional housing requirements. This study will explore Canadians’ general

view of animal welfare, Canadian consumer preferences and willingness to pay (WTP) for

eggs from enhanced animal welfare systems, and whether providing information about hen

welfare in each housing system would affect consumers’ purchase behaviour. The market

profile generated from the study is of interest to producers, as it can provide information

that enables producers to choose a production strategy that maximizes profits.

1.2 Economic Problem

Consumers choices for eggs from enhanced animal welfare housing systems are important

information for egg producers. Various studies show that enhanced animal welfare housing

systems increase the cost of production. Sumner et al. (2010) found that of the various

alternative housing options, non-cage systems are estimated to increase the cost of produc-

tion in the United States by about 22-50 percent compared to conventional cages. Eggs

from enriched cage systems, on the other hand, have been estimated to increase the cost
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of production only by eight percent in the EU (Anonymous, 2009). Although the public

shows a strong inclination to the adoption of alternative housing system, consumers are

not necessarily willing to pay for the increased cost of enhanced animal welfare housing

systems. Therefore, understanding consumers’ preferences and WTP for enhanced animal

welfare housing systems is essential for egg producers who have a choice of various hous-

ing systems. To capture the value from the market for enhanced eggs and maximize their

profit, producers need to choose amongst alternative housing systems, considering both cost

of production and consumers’ animal welfare concerns.

It is unclear whether Canadian consumers have different preferences for different housing

systems. In addition, consumers’ preferences for characteristics of a housing system, for

example, outdoor access, cage-free attribute, space allowance, are also relevant. For Cana-

dian egg producers, knowing what specific characteristics consumers are most interested in

is helpful as they can emphasize such characteristics when marketing eggs from enhanced

animal welfare housing systems. Therefore, it is important for Canadian egg producers to

understand information regarding future consumer demand for eggs from alternative housing

systems, consumers perception for specific attributes of housing systems for laying hens, and

factors affecting consumer perception of various housing systems in Canada. This informa-

tion can be useful in helping producers make a decision about their hen housing system.

With consumer WTP information and cost of production data, the production system that

offers egg producers the greatest economic return can be identified.

1.3 Economic Research Problem

A number of studies examine consumer WTP for food products with enhanced animal welfare

characteristics. Carlsson, Frykblom, and Lagerkvist (2007) and Liljenstolpe (2008) estimated

consumer WTP for meat from production systems with enhanced animal welfare handling
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prior to slaughter and housing. While some studies (Bennett, 1998; Allender and Richards,

2010) show positive premia for eggs from enhanced animal welfare production systems in

Europe and the United States, less research has been completed in the Canadian context.

In addition, little research has been done to explore if there are certain attributes of housing

systems that motivate consumers to pay a premium for enhanced eggs.1 Understanding

consumer preferences for these attributes generates a more complete picture of the attributes

for which consumers are willing to pay. Consumers’ valuation of these attributes can be

interpreted along with their valuation of each housing system.

As a credence attribute, housing systems cannot be perceived before or after purchase.

Some consumers may not trust that the egg is from a certain housing system if there is no

verification. Therefore, consumers’ WTP for the egg products may be lower than the true

value of eggs, which causes a welfare loss. An effective way to avoid the loss is to have

an organization verifying the housing system attributes. Choosing a verification agent that

consumers trust is essential for egg producers to build the credibility of the housing system

attributes. Consumer preference for the organization that verifies the housing system is also

a research problem for this study.

Although cage-free housing systems (i.e., free run and free range systems) are perceived

by the public to increase hens’ welfare, scientific evidence shows that there may be as many

disadvantages as advantages with non-cage housing. The disadvantages of non-cage housing

systems include: increased risk for higher mortality, not able to access water and food for

some birds, increased risk of feather pecking and cannibalism, reduced control of environ-

ment, etc (Lay et al., 2011). The inconsistency in public perception and scientific evidence

related to housing systems may lead to an ambiguous evaluation of possible housing systems.

It is interesting to see whether consumers will change their valuation, either for housing sys-

1Attributes of housing systems include outdoor access, cage-free attributes, space allowance per hen, the
presence of nest boxes, perches for roosting, and scratch pads for dust bathing.
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tems or for characteristics of a housing system, if they are provided with scientific evidence

about consequences of the housing systems. This is an aspect that has not been explored in

the literature.

1.4 Purpose and Objectives

The purpose of the study is to generate new economic knowledge about the market for eggs

from enhanced animal welfare production systems. This knowledge will include Canadian

consumers marginal WTP for each housing systems, organization that verifies the housing

system, as well as the characteristics of a housing system. 2 Another purpose of the study

is to evaluate whether scientific evidence of the consequences of the housing system on hens

has an effect on consumers’ purchase decision towards eggs from enhanced animal welfare

housing systems.

The objectives of this study are:

1. To identify research gaps by reviewing the literature on (a) food quality, (b) animal

welfare and hen housing, (c) consumer preference and WTP for food attributes, (d) the role

of information on consumers’ purchase decision. The review of the literature will help in

constructing the conceptual framework, designing the survey, and selecting the econometric

model for the study.

2. To construct a conceptual framework that captures consumer choice behaviour to-

wards eggs from enhanced animal welfare production systems by customizing classic utility

maximization theory and random utility theory. Construction of a conceptual framework

is necessary to identify the empirical method that measures the utility consumers obtain

from alternative housing systems as well as attributes associated with alternative housing

systems.

2In this thesis, the term “WTP”, “marginal WTP” and “MWTP” are interchangeable. They all refer to
marginal willingness to pay.
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3. To obtain Canadian consumer data by implementing an online consumer survey. The

survey includes questions on consumers’ socio-demographic, psychographic characteristics,

behavioural questions, and choice experiments. The choice experiments will enable the

valuation for egg attributes including housing systems, verification of housing systems, and

characteristics of a housing system. The survey will have multiple treatments so that the role

scientific evidence plays in consumer decision will be assessed by comparing the treatments.

4. To measure consumer preference for alternative housing systems, verification of the

housing systems and different attributes associated with housing systems by applying a

probabilistic model of choice to stated choice data. The coefficients of interest on attributes

will be estimated and marginal WTP will be calculated. Results from different treatments

will be compared statistically to evaluate whether providing scientific evidence yields different

consumer preference. Lastly, the study will explore differences and similarities in WTP

measures for particular housing systems and WTP measures of the individual characteristics

of the housing systems.

1.5 Organization of the Thesis

The thesis has five chapters. The first chapter gives a general introduction of the background,

economic problem, economic research problem, purpose and objectives and chapter outline

of the study. The second chapter contains the review of literature and the identifies the gaps

in the literature. The conceptual framework and empirical method, including survey design

and model specification, are discussed in the third chapter. The fourth chapter includes the

results of the analysis, including descriptive analysis of socio-demographic, psychographic

characteristics, behavioural questions, and estimation of the model. The final chapter con-

cludes the thesis with a summary of findings, implication for the egg industry, limitations of

research and suggestions for future research.

7



Chapter 2 Literature Review

2.1 Introduction

This chapter gives a critical review of previous literature related to demand for food products

with enhanced animal welfare characteristics. As animal welfare is an important component

of food quality, it is imperative to first review the literature on food quality. Discussion

will then focus on animal welfare specifically, exploring social awareness of animal welfare,

the relationship between food safety, environmental issues and animal welfare, as well as

the implication of enhanced animal welfare for laying hens. This section is followed by a

discussion of a review of the literature concerning consumer segmentation, considering both

demographic characteristics and psychographic characteristics. Methods gauging consumer

WTP for food quality or enhanced farm animal welfare product are reviewed in the fifth

section. A summary concludes the chapter.

2.2 Literature on Food Quality

Quality has become an important criterion when consumers purchase food (Steenkamp,

1987). Consumer demands for food are becoming more fragmented, heterogeneous and

dynamic in developed countries (Grunert, 2005). Therefore, competition among producers is

no longer in price only, but rather in price and food quality. To seize the market opportunity,

producers must understand how food quality creates value for consumers. As a result, food

quality has been a topic that is much discussed in the previous literature. The research on

food quality has focused largely on food safety issues, ways of producing food and quality

differentiation of food products (Grunert, 2005). In this section, I will discuss the literature
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on food quality first, and will explore information and consumer belief of food quality.

2.2.1 What is Quality?

The definition of quality can be twofold according to Grunert (2005). Objectively, quality

refers to physical characteristics associated with the product (Grunert, 2005). Subjectively,

quality is the “fitness for use” perceived by consumers (Box, 1983). Usually there is a gap

between objective quality and subjective quality. For the purpose of consumer studies, the

subjective definition, or the “perceived quality” (Garvin, 1984) is more relevant. This is

consistent with the assumption of the widely used “means-end approach to consumer be-

haviour”: Product or product attributes, per se, are not inherently the interest of consumers;

rather, consumers tend to focus on consequences, outcomes or experiences they can get from

the product (Reynolds and Olson, 2001). Thus, a number of studies have explored how

consumers’ perception and inference for quality affect their choice of food.

Brunsø, Fjord, and Grunert (2002) divided consumer perception of food quality into

four main aspects: taste (and other sensory characteristics); health; convenience; and for

some consumers process characteristics (such as animal welfare, GMO-free, biotechnology,

organic production, traceability and growth enhancers, etc.). Olson and Jacoby (1972) used

the term “quality cues” to refer to what people observe about one product. Quality cues

link product quality to consumers’ perception. Olson and Jacoby (1972) also distinguished

intrinsic and extrinsic quality cues: intrinsic cues refer to physical properties of the product

(colour, odour, etc.) and “cannot be changed without also changing the physical product

itself” (Steenkamp, 1990, p. 313), whereas extrinsic cues refer to non-physical properties,

such as price, brand name, country of origin, animal welfare and organic. Nelson (1974)

distinguished quality into search attributes and experience attributes. Search attributes

refer to the attributes that consumers can determine by inspection prior to purchase of the

good. Experience attributes refer to those attributes which consumer could only assess after
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purchase. However, some attributes (for example, animal welfare, organic, GMO-free and

many other process characteristics) can neither be assessed before purchase or be experienced

after purchase without certification scheme. Therefore, based on Nelson (1974)’s theory,

Darby and Karni (1973) added another category: credence attributes. “Credence attributes

are those which, although worthwhile, cannot be evaluated in normal use. The assessment

of their value requires additional costly information” (Darby and Karni, 1973, p.68-69).

Consumers rely more and more on credence attributes in their decision making process of

food purchasing (Brunsø, Fjord, and Grunert, 2002). Consumers get benefits from credence

attributes when consumers believe what they get is true. However, since credence attributes

can be assessed neither before or after puchase, communication between producers and con-

sumers is essential. Therefore, providing information regarding credence attributes (or pro-

cess characteristics) to consumers is even more crucial than providing information regarding

search and experience attributes. It is worthwhile to review literature about information on

food quality, and specifically on credence attributes.

2.2.2 Information and Credence Attributes

Previous literature explored the role that information played in food credence attributes

and consumer behaviour. Using scanner data, Lusk (2010) found that demand for cage-free

and organic eggs in San Francisco increased significantly after Proposition 2 (Prop 2) and

massive media attention on animal welfare issue raised in Prop 2. 3 The reason for this, as

Lusk (2010) suggested, is that Prop 2 and newspaper stories gave relevant information about

farm animal welfare to consumers, who were largely unaware of or had incorrect knowledge

about modern agriculture production practice. On the other hand, Markosyan, McCluskey,

3On November 4, 2008, Californians voted in favour of Prop 2, which stated that, “a person shall not
tether or confine any covered animal, on a farm, for all or the majority of any day, in a manner that prevents
such animal from (a) Lying down, standing up, and fully extending his or her limbs; and (b) Turning around
freely.” The passage of Prop 2 means battery cages can no longer be used in egg production.
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and Wahl (2009) found that positive health claims and information about antioxidants in

a survey had a significant and positive effect on consumers’ WTP to apples enriched with

antioxidants. Napolitano, Girolami, and Braghieri (2010) found that provision of information

about benefits of organic farming on environment, animal welfare, and food safety had a

positive effect on WTP for organic cheese.

One should notice what actually affects consumers’ behaviour is not information pro-

vided by producers, but the information peceived by consumers (Grunert, 2005). How much

information should be provided to consumers is always controversial. Some studies showed

that more information did not necessarily inform consumers better (Dranove et al., 2002;

Verbeke, 2005). However, other researchers have asserted that additional explanatory infor-

mation can educate consumers and have significant effects on consumers’ purchase behaviour

(for example, Drichoutis, Lazaridis, and Nayga, 2006; Russo, 1974). Consumers’ purchasing

intentions could also be affected by generic or specific information about credence attributes,

such as genetic modification (Hu and Chen, 2008). Negative and positive information can

have corresponding effect on consumers’ WTP, but providing both positive and negative

information may not affect WTP because they may cancel each other (Akaichi, Nayga, and

Gil, 2012).

Drichoutis, Lazaridis, and Nayga (2005)’s study on nutrition labels also showed more spe-

cific information is only more effective for consumers who read nutrition labels. This seemly

intuitive assertion shed some light on another important factor that affects the demand for

credence attributes, that is, consumers’ characteristics, including their demographic charac-

teristics, belief and knowledge. I will discuss the literature on consumer characteristics and

credence attributes in the next section.
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2.2.3 Consumer Characteristics and Credence Attributes

Socio-demographic characteristics were found related to the use of information and the

demand for credence attributes, such as nutrition labels (Grunert, Wills, and Fernández-

Celemı́n, 2010; Drichoutis, Lazaridis, and Nayga, 2006) and GM foods (Boccaletti, Moro

et al., 2000; Lusk et al., 2001). Income generally plays an important role probably be-

cause food with credence attributes usually has a higher price than conventional products.

However, most demographic characteristics do not have a significant impact on demand for

enhanced animal welfare attributes (Carlsson, Frykblom, and Lagerkvist, 2007; Lagerkvist,

Carlsson, and Viske, 2006a).

Studies showed that consumer willingness to pay for credence attributes were largely

affected by their psychographic characteristics, i.e., consumers’ awareness, belief, knowl-

edge and trust (Lusk et al., 2004; Grunert, Wills, and Fernández-Celemı́n, 2010; Drichoutis,

Lazaridis, and Nayga, 2006). For example, nutrition information resulted in consumers plac-

ing more importance on nutrition rather than price of food (Grunert, Wills, and Fernández-

Celemı́n, 2010; Drichoutis, Lazaridis, and Nayga, 2006). In a study of consumer acceptance

of biotechnology, Lusk et al. (2004) showed that the effectiveness of new biotechnology in-

formation depended on the consumer’s knowledge and attitude on biotechnology prior to

purchase; information was more effective on consumers with relatively positive attitudes

toward biotechnology or on consumers with little knowledge of biotechnology.

Consumers’ trust in information also cannot be ignored. Product differentiation at the

farm level (e.g., organic or enhanced animal welfare products) is not necessarily tangible to

consumers at the retail level and thus needs better communication (Grunert, 2005). For

credence attributes that cannot be experienced before or after purchase, consumers can only

rely on the information or certification provided by food agencies. Credence attributes will

have more value if they are certified and recognized by consumers (Romanowska, 2010).

Trust, therefore, plays an important role in consumers’ decision making with respect to
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foods differentiated by the presence of credence attributes. Empirical evidence can be found

in Krystallis and Chryssohoidis (2005), who found trust in certification and labels affected

consumers’ choices over organic food; and Nocella, Hubbard, and Scarpa (2010), who demon-

strated that trust in stakeholders’ compliance with certification standards for animal-friendly

products plays a major role in consumers’ preference. Frewer et al. (2005) suggested that a

transparent, enforceable, and traceable monitoring system for animal welfare friendly prod-

ucts can affect consumer product choice.

2.2.4 Section Summary

Consumers are becoming more sensitive to food quality, especially credence attributes, such

as organic, animal welfare, GMO, etc. Information and trust play an important role in con-

sumers’ perception on credence attributes of food. It is imperative to understand how various

way of providing information and how consumers’ trust in food products affect consumers’

choice. Consumers’ demographic and psychographic characteristics can also attribute to

their purchase behaviour, and therefore is also worthwhile to study.

2.3 Literature on Animal Welfare

The definition of animal welfare can be found in Chapter 1.1.1 and Appendix 3.7.1 of the

Terrestrial Animal Health Code (OIE, 2011): “Animal welfare means how an animal is coping

with the conditions in which it lives. An animal is in a good state of welfare if (as indicated

by scientific evidence) it is healthy, comfortable, well nourished, safe, able to express innate

behaviour, and if it is not suffering from unpleasant states such as pain, fear, and distress.”

Good animal welfare is a multi-dimensional standard related to the wellness of animals’

health, behaviour, and emotion. A similar definition is also given by Fraser (2008), which

will be discussed in detail in this section.
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Increasingly, people are concerned about animal welfare. Such concerns often impact the

behaviour of farmers, retailers, governments, and consumers. Some restaurants and retailers

have begun to commit to meat processed with higher animal welfare standards. For example,

McDonald’s developed a set of basic animal welfare standards for the eggs and meats they

use (McDonalds, 2012). Burger King demonstrated a commitment that all of its eggs and

pork will come from cage-free chicken and crate-free pigs by 2017 (Cone, 2012). Governments

have also set stricter regulation on animal welfare. For example, the European Union (EU)

passed Council Directive 1999/74/EC on welfare of laying hens, which meant the EU phased

out battery cages by 2012 (Directive, 1999). In Canada, the standards for housing systems

of laying hens are set by the industry’s “Code of practice for the care of pullets, layers and

spent fowl”, which was last updated in 2003 and has been under revision from April 2012 to

address animal welfare issue (NARC, 2012).

This section will review the literature on animal welfare. First, social awareness of animal

welfare will be addressed, followed by consumer concern for animal welfare condition for

laying hens in particular. The last section will discuss the possible incompatibility between

food safety, environmental issues and animal welfare.

2.3.1 Social Awareness of Animal Welfare

Knowing consumer attitudes towards animal welfare is important as it may affect consumers’

purchase behaviour, and thus the profit of farmers and retailers. At the point of purchase,

consumers have to trade-off different attributes of food (e.g., price, animal welfare, brand,

origin, taste, health and convenience, etc.). Fearne and Lavelle (1996) found that price and

animal welfare were two key factors affecting consumer choice of eggs in UK. Other evidence

also suggests that people value animal welfare, but could perceive the value of animal welfare

differently (Carlsson, Frykblom, and Lagerkvist, 2007; Fraser, 2008; Prickett, Norwood, and

Lusk, 2010).

14



Fraser (2008) proposed three key aspects of animal welfare, as illustrated in Figure 2.1.

Basic health and functioning means whether animals are free from disease or injury. Natural

living emphasizes having natural elements in their living environment and having opportunity

to exhibit natural behaviour. Affective states refer to animals’ negative or positive feelings

such as stress, discomfort, pleasure.

Figure 2.1: Three Concepts of Animal Welfare, see Fraser (2008).

Physical and mental well-being are often not separable, but incentive compatible. How-

ever, the three domains of animal welfare sometimes are at odds with each other and a

trade-off has to be made (Fraser, 2008). For example, the cage-free system is better than the

cage system in terms of greater opportunity for natural behaviours, such as perching, nesting

and dust bathing, but the larger flock size in a cage-free system can result in higher injury

and mortality rates compared to cage system (Lay et al., 2011). Therefore, cage-free systems

give hens more access to natural behaviour but can lower physical well-being compared to

a cage system. Scientists do not have a simple answer to the question of whether it is more

important to give hens opportunity to exhibit natural behaviour or to decrease the possi-

bility of injury and mortality, nor do consumers. In a survey done by Prickett, Norwood,

and Lusk (2010) in the US, among those people who valued animal welfare, 46 per cent

believed outdoor access and natural behaviours were necessary for animal well-being, while

40 per cent of respondents perceived that good animal welfare could be achieved simply by

providing food, water and treatment for disease.
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Previous researchers have explored how consumers’ concern differed among different as-

pects of farm animal welfare, such as feeding, housing, slaughtering, etc. The survey done

by Bennett (1997) showed that 86 percent of respondents were “concerned” or “somewhat

concerned” about animal welfare in farm production systems. They also found that among

different aspects of animal welfare issues, “housing/living conditions” concerned consumers

most, followed by feed and medicines.

Consumers’ requirement for animal-friend practice is also not necessarily the same among

species. Carlsson, Frykblom, and Lagerkvist (2007) found that Swedish consumers’ willing-

ness to pay (WTP) for mobile slaughter was negative for broilers but positive for cattle.

Moreover, WTP for the attribute “outdoor access” was negative for cattle, but positive for

broilers. Such differential results illustrate that consumers’ concerns about animal welfare

could be species specific.

When gauging consumers’ concerns toward animal welfare, most researchers asked re-

spondents to rate their concern in the survey. However, in most cases consumers were not

able to report their concern level accurately in that consumers could have different standards

regarding the level of “concern”. Vanhonacker and Verbeke (2009) measured “concern” as

the difference between “perceived importance” and “evaluation belief”, while the former re-

ferred to “individual’s perception of the relative importance of farm animal welfare”, and

the latter “an evaluative opinion about what a specific issue (in this case, animal welfare) is

or ought to be”. Moreover, they proposed that it was essential to distinguish “public aware-

ness” and “consumer behaviour” as public awareness may not translate in to consumers’

WTP. There is little literature on how “perceived importance” and “evaluation belief” over

animal welfare affect consumers’ WTP for enhanced animal welfare products.

Consumers have some other interesting thoughts about animal welfare. For example,

consumers were found to implicitly associate animal welfare attributes with smaller farms

(Tonsor et al., 2009). Also, consumers linked animal welfare attributes to more healthy
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attributes, or food safety (De Passillé and Rushen, 2005), which is scientifically questionable

(Grunert, 2005).

Different views on animal welfare can affect consumers’ purchase decision, or can even

serve as a important signal for consumer segmentation. This will be discussed in Section 2.4

in detail.

2.3.2 Enhanced Animal Welfare Condition for Laying Hens

The well-being of laying hens differs in various housing systems with different configuration

(Wall and Tauson, 2002; Tactacan et al., 2009). The specific parameters of each housing

system in actual practice are displayed in Table 2.1. How these parameters affect the welfare

of laying hens will not be the focus of this study. Rather, how consumers perceive different

aspects of housing systems is of interest.

Table 2.1: Description of Housing Systems a

Floor space
(minimum
sq in per
hen)

Group size Nests and room
for foraging,
scratching and
dust bathing

Outdoor
access

Caged or
not

Cage: White 67 ≺ 7 c Not available Not available Caged
Cage: Brown 75

Enriched Cage b 93-100 8-24 Available Not available Caged

Free-run: White 132 ≻ 3000 c Available Not available Not Caged
Free-run: Brown 147

Free-range 97 c ≻ 3000 c Available Available Not Caged

a If not otherwise specified, the information used in this table is from Recommended code
of practice for the care of pullets, layers and spent fowl by Canadian Agri-Food Research
Council (2003).

b Parameters of the enriched cage system depend on different models, see Tactacan et al.
(2009), Wall and Tauson (2002, p.342)

c See Norwood and Lusk (2011b, p.272)

Most studies (e.g., Bennett and Blaney, 2003; Carlsson, Grykblom, and Lagerkvist, 2007;
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Chang, Lusk, and Norwood, 2010) asked consumers their perception for a housing system

(e.g. conventional cage, cage-free, barn, aviary, etc.), ignoring the fact that consumers

might not have sufficient knowledge of each housing system, or could even misunderstand it

(Qzone, 2010). Only a few researchers (e.g. Norwood and Lusk, 2011a) assessed consumers’

perception of specific attributes associated with housing systems. Norwood and Lusk (2011a)

included space per hen, floor space per hen, room for scratching, foraging, dust bathing, nest

availability, and group size in their survey and gauged consumers’ relative preference among

the five parameters. Providing specific information on housing systems to consumers also

enables the estimation of consumer demand for certain aspects of housing system. From the

survey results, Norwood and Lusk (2011a) concluded that consumers preferred larger barn

floor space over larger barn space. Consumer preference toward configuration of housing

systems is relevant to producers as they can adjust their production strategies by choosing

desirable housing systems and make marketing strategies by targeting interested consumers.

However, little relevant knowledge was generated in previous animal welfare studies.

Several studies related to other food attributes showed whether specific information would

affect consumers’ purchase behaviour. Drichoutis, Lazaridis, and Nayga (2005) argued that

for certain consumers, more specific information on nutrition labels could be more effective in

consumers’ purchase decision. Hu and Chen (2008) found that consumers’ purchase intention

for vegetable oil were affected by generic or specific information on genetic modification

(GM). 4 This study reported here will generate new knowledge on consumers’ preference for

specific attributes and explore whether consumers are concerned and willing to pay more for

certain attributes, such as outdoor access, more space, etc.

4Generic information advised consumer that there was no GM content in the vegetable oil they purchased.
Human-health specific information advised consumers that the GM oil might contain higher nutritional values
and environment-specific information advised consumers that less pesticide was used for GM crops.
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2.3.3 Food Safety, Environmental Issues and Animal Welfare

Food safety issues are also a concern of consumers. However, food safety and animal welfare

are not necessarily incentive compatible (De Passillé and Rushen, 2005). For example, re-

ducing the use of fully slatted flooring in a pig housing system, which enhances sow welfare,

can increase the incidence of Salmonella infections among growing pigs (Nollet et al., 2004),

and may increase ammonia emissions from pig barns (Ni et al., 1999).

For laying hens, different production systems affect not only animal welfare but also

potential chemical and biological contamination of eggs (Schoeters and Hoogenboom, 2006).

The incompatibility is most obvious when it comes to outdoor access. Free range production

is characterized by a high risk of acquiring infections (Dahl et al., 2002). According to

Schoeters and Hoogenboom (2006)’s study, eggs from hens with outdoor access had a higher

risk of being contaminated with increased levels (although not above the maximum value)

of dioxins and DL-PCB than barn or cage eggs. This result was confirmed by various

researchers (Pussemier et al., 2004; FSAI, 2004; Schuler, Schmid, and Schlatter, 1997) in

different countries. Outdoor access was also blamed for some ancient diseases re-emerging,

such as Histomonas meleagridis (Esquenet et al., 2003), and high level of parasite infection

among chickens (Fraser, 2008). 5

By the same token, environmental issues may also be incompatible with animal welfare.

For laying hens, although allowing for outdoor access can improve hen welfare, it will generate

more air and water pollution (Xin et al., 2011). Casewell et al. (2003) found that limiting the

access of grazing cattle to natural water could prevent water contamination, but might limit

the cattle’s access to fresh, clean drinking water and to shade, thus decreasing the animal

welfare of cattle.

5Histomoniasis is a disease caused by the protozoan parasite Histomonas meleagridis, mainly character-
ized by lesions of the caeca and liver (McDougald, 1997). Infestations may occur in different gallinaceous
birds, leading to decreased production and mortality. The agent is transmitted horizontally, especially
through intermediate hosts such as the intestinal nematode Heterakis gallinae and the earthworm (Esquenet
et al., 2003).
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Ordinary consumers may not be aware of this information. Heng, Peterson, and Li (2012)

found most consumers believed animal welfare friendly practice (i.e., free range system) were

better for the environment than a conventional cage system. It is relatively unexplored

whether a consumer will change their preference for housing systems with both positive and

negative information regarding different housing systems provided. A survey done by Verbeke

and Viaene (2000) showed that consumers’ concerns about food safety were paramount

to concerns about animal welfare. Heng, Peterson, and Li (2012) concluded that half of

consumers were indifferent about the trade-off between animal welfare and environmental

issues, and did not change their valuation when provided with additional information on

environment. Except for a few studies, how information on food safety and environmental

issues would affect consumer WTP for animal welfare attributes has not been discussed

much.

Although previous studies did not look at the trade-off across food safety, environmental

issues and animal welfare, some researchers have explored a similar trade-off in the context

of GM. Huffman (2003) suggested that consumers were sensitive to additional information

about GM provided by third party when they purchased GM food. Rousu et al. (2007) had

the same conclusion based on analysis of experiment with auction data. They both agreed

that if positive and negative information on GM was provided, neither type of information

would dominate the process of consumer choice.

In this study, not only the general description of housing systems but also the conse-

quences of each housing systems on hens’ health, natural behaviour, affective states and

environment will be provided to consumers. It is interesting to see how consumers would

trade-off food safety, environmental and animal welfare issues in the presence of such infor-

mation.
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2.3.4 Section Summary

This section explored the literature on animal welfare issues. A number of studies have been

done related to consumer perception and willingness to pay for enhanced animal welfare

attributes. It was found that consumers may make different trade-offs between animal welfare

and price (Fearne and Lavelle, 1996). For those who value animal welfare, their perception

may also be different in terms of animal physical well-being and ability of the animal to

exhibit natural behaviours (Prickett, Norwood, and Lusk, 2010).

Consumers’ preference for different housing systems for laying hens have been investigated

in various studies (Bennett and Larson, 1996; Baltzer, 2004; Chang, Lusk, and Norwood,

2010; Rolfe, 1999; Norwood and Lusk, 2011a). However, whether providing specific infor-

mation on the configuration of housing systems and providing general information on the

housing system would result in different consumer behaviour is still a relatively unexplored

issue. Another unexplored area is how consumers would make trade-offs if they were ex-

posed to negative information about animal-friendly housing practice, such as food safety

and environmental problems. These issues will be considered in this study.

2.4 Literature on Consumer Segmentation

This section explores the literature to see whether consumers with different characteristics

have different purchase behaviour towards enhanced eggs with a focus on demographic and

psychographic characteristics.

2.4.1 Demographic Characteristics

A body of research exists that explores the relationship between demographic characteristics

and people’s concern about enhanced animal welfare products, as well as the relationship

between consumers’ demographic characteristics and their WTP for enhanced animal welfare
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products. However, it is important to note the nuances between studies on “people’s concern”

and “consumer WTP”. Individuals could be inconsistent in their attitude and behaviour (i.e.

showing more awareness when they answer “perception and concern” questions, but be less

willing to pay for a product) (Vanhonacker and Verbeke, 2009; Norwood and Lusk, 2011a).

Consequently, it is reasonable to deduce that people may even pay less when they are in the

real purchase situation.

Although “public concern” may not necessarily transfer to “consumers’ WTP”, it is

interesting to see and compare their correlations with demographic characteristics. It was

found that women and experienced shoppers cared more about animal welfare issue (Prickett,

Norwood, and Lusk, 2010), but were less willing to pay for enhanced animal welfare products

(Lagerkvist, Carlsson, and Viske, 2006b; Liljenstolpe, 2008). A possible reason could be that

women and experienced shoppers do care about animal welfare, but are also more aware of

their limited budget. At the same time, however, other studies (Carlsson, Frykblom, and

Lagerkvist, 2007; Lagerkvist, Carlsson, and Viske, 2006a) did not find a significant relation

between gender and WTP.

A positive correlation was found between income and WTP for enhanced animal welfare

product (Lagerkvist and Hess, 2011; Norwood and Lusk, 2011a; Bennett and Blaney, 2003),

but a negative correlation was found between income and concern about animal welfare

(Prickett, Norwood, and Lusk, 2010). Liljenstolpe (2008) also found a negative correlation

between Swedish consumers’ income and their WTP for enhanced animal welfare pork prod-

ucts. Prickett, Norwood, and Lusk (2010) found the higher the education level, the lower

the concern level respondents had about animal welfare. However more education does not

mean less WTP.

A negative correlation between age and WTP was found in Lagerkvist and Hess (2011),

but not significant in other studies (e.g., Carlsson, Frykblom, and Lagerkvist, 2007; Lagerkvist,

Carlsson, and Viske, 2006a). Other demographic characteristics, such as size of family, ge-
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ography, political affiliation which could help predict farm animal welfare views (Prickett,

Norwood, and Lusk, 2010), have rarely been found significant in WTP study.

2.4.2 Segmentation in terms of Concern and Awareness about An-

imal Welfare

As discussed above, most studies did not find significant correlation between WTP for en-

hanced animal welfare and demographic characteristics. The role of traditional demographic

characteristics seems to be less important compared to ethical concern and awareness, which

have become a widespread issue (Diamantopoulos et al., 2003). Vanhonacker and Verbeke

(2009)’s study showed that strong relative importance for animal welfare and poor evaluation

of current animal welfare status seem to translate into consistent purchase behaviour. Thus,

they asserted that consumer segmentation based on their belief and awareness of animal

welfare issues is legitimate.

Using cluster analysis, Vecchio and Annunziata (2011) differentiated the role of the citizen

and the consumer, and divided respondents into three clusters. Individuals in the first cluster

show the lowest interest in animal welfare as a citizen or consumer, while individuals in the

second cluster support animal well-being practice as a citizen, but refuse to transfer their

support to WTP as a consumer. Individuals in the third cluster have the highest concern

about animal welfare and such concern was reflected in their food choice as a consumer.

In a telephone survey regarding consumer preference for animal welfare, 46 percent of

respondents placed greater importance on allowing animals to behave naturally, while 40

percent place greater importance on basic health and functioning (Prickett, Norwood, and

Lusk, 2010). However, whether these different views on animal welfare affect consumers’

purchase behaviour is relatively unexplored. It is thus important to test the hypothesis that

consumers who have stronger views on physical or mental aspects of animal welfare will have
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different preferences for eggs from alternative housing systems.

Liljenstolpe (2011) showed from a latent class model that preferences for animal welfare

were segmented in to three classes: animal welfare conscious; main stream; and food safety

conscious class. Vanhonacker et al. (2007), based on a cluster analysis, reported six different

segments with segments differentiated by: consumption frequency of meat and meat substi-

tutes; knowledge about animal welfare; attitudes towards information about animal welfare;

and structural determinants of animal welfare.

Consumers can be classified according to their level of trust/distrust (Lewicki, McAllis-

ter, and Bies, 1998; Poortinga and Pidgeon, 2003). Lewicki, McAllister, and Bies (1998)

distinguished trust (low vs high) and distrust (low vs high), and Poortinga and Pidgeon

(2003) divided consumers into four clusters based on that. Drescher et al. (2012) concluded

that consumers’ trust in food safety affect their purchase regarding fresh or processed meat.

2.4.3 Section Summary

Consumer segmentation is relevant and important as it help producers to make better mar-

keting strategies (Vanhonacker et al., 2007). Besides socio-demographic characteristics,

which could be related to different purchase behaviour, consumer beliefs, perception and

trust can contribute to purchase decisions.

2.5 Consumer WTP for Food Quality: Methods and

Data

Two types of data were used in previous studies focused on consumer WTP for food quality:

revealed preference data and stated preference data. Revealed preference data refers to

purchase data from actual transactions, while stated preference data is usually derived from
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a consumer survey. Revealed preference data usually includes both market scanner data

and data from experimental auctions (Adamowicz et al., 1998), while others have separated

experimental auction data from revealed preference data (e.g. Sattler and Völckner, 2002).

For the purpose of this literature review, we will discuss market scanner data and data from

experimental auctions in different sections.

2.5.1 Studies Using Market Data

There are a few studies that used market scanner data to understand consumer attitudes

towards enhanced eggs. Some of them, (for example, Baltzer, 2004) applied an Almost Idea

Demand System (AIDS) model to analyze data, while others (for example, Chang, Lusk, and

Norwood (2010) and Allender and Richards (2010)) used hedonic pricing approach. Baltzer

(2004) reported Danish consumers’ marginal WTP for eggs from barn, free range, organic and

pasteurized systems were 43 percent, 15 percent, 58 percent, 28 percent, respectively. It is

worth noticing that consumers are willing to pay less for free range than for barn eggs, while in

fact the free range system features higher levels of animal welfare than barn system (Baltzer,

2004). This may be due to consumers’ lack of information regarding the specification of each

housing systems. On the other hand, Chang, Lusk, and Norwood (2010), using a hedonic

pricing model and point of sale scanner data in the U.S. found that significant premiums are

attributable to cage free (52 percent) and organic (85 percent) attributes and that consumers

in Dallas are willing to pay almost twice more price premium for organic eggs than consumers

in San Francisco. Also using hedonic pricing model, Allender and Richards (2010) collected

household level purchase data and estimated the WTP premium of Californian consumers

at $0.524 (27 percent) per dozen for cage free eggs, which is much lower than the observed

premium of $1.518. The discrepancy may be due to other attributes that correlated with

cage-free, according to Allender and Richards (2010). However the author did not explore

further and indicate the specific attributes. Besides, the results of the study also showed
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that only 21 percent of all households would be willing to buy cage-free eggs at 2007-2008

prices.

Market scanner data is advantageous in that it reflects consumers’ actual behaviour.

Thus, hypothetical bias, which usually occurs in stated preference studies, will not be a

problem. However, one cannot know from scanner data what drives consumers to make the

purchase choice upon the point of sale. The recorded purchase decision may be driven by

product availability at a particular store, which may be very different from that in another

store or community (Goddard et al., 2007). Furthermore, in-store scanner data cannot

capture consumers’ demographic, psychographic and/or socio-graphic characteristics. Such a

limitation is important given that WTP premiums for enhanced animal welfare food products

are significantly affected by demographic characteristics and beliefs (Bernard and Bernard,

2009), as well as sensitivity to animal welfare issues (Carlucci et al., 2009).

2.5.2 Studies Using Stated Preference Data

Stated preference data is more widely used in estimating consumer WTP for food attributes,

such as enhanced animal welfare. Such data can be collected through contingent valuation

surveys or choice experiments. The literature using these two methods will be reviewed and

discussed in the following sections.

Contingent Valuation Method (CVM)

CVM, developed by Davis (1963a,b), is commonly used for valuing non-market, or public,

goods (Cummings et al., 1986). Bennett (1995) first suggested that the application of CVM

should be explored in gauging consumers’ WTP to enhanced animal welfare products. Since

then, CVM has been the method of choice because of its compatibility with a benefit-cost

framework (Chilton, Burgess, and Hutchinson, 2006). In a CVM survey, respondents are

first provided with a detailed description of the goods and hypothetical circumstance, then
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questions eliciting consumers’ WTP are asked (Mitchell and Carson, 1989). The total value of

the good is estimated by multiplying the average WTP observed in the sample by the number

of the households in the relevant population (Kahneman and Knetsch, 1992). Such a survey

usually contains questions about respondents’ demographic (e.g., age, gender, income) and

psychographic (e.g., respondents’ preference) characteristics. Although the results of CVM

are informative, it had been found to suffer from various biases (e.g. Cummings et al., 1986;

McFadden, 1994; Mitchell and Carson, 1989). Researchers, pioneered by Randall, Hoehn,

and Brookshire (1983), explored, tested and measured biases associated with CVM but have

not solved many of these underlying issues.

In one of the earliest studies done by Bennett and Larson (1996), the extent of respon-

dents concerned with animal welfare issues in general and specific production practices, the

consumption patterns of consumers, WTP for animal welfare legislation (veal and eggs), and

socio-economic status of respondents were asked in a US survey. Their results showed that

US consumers are willing to pay $0.35 per dozen (around 18 percent more than current price)

for eggs from non-battery cages. Though this study phased and tested the scenario state-

ments, as well as WTP questions carefully, used debriefing questions and identified possible

“protest bids” to minimize bias, the author admitted that “possible sources of bias remain,

and should be tested for in future surveys”.

Contingent valuation can suffer from various biases as in most cases respondents face a

hypothetical situation and do not have to make real payment. Some studies dealt with those

biases and tried to get a true WTP close to reality. Bennett and Blaney (2003) tested for

“warm-glow” bias and “part-whole” bias6 in a contingent valuation survey estimating UK

residents’ support for EU ban on battery-cage egg production. Their study showed that

6Warm-glow bias refers to the extent to which the respondents considered their WTP for eggs with
enhanced animal welfare to be like a charitable donation to a worthy cause (Andreoni, 1990). Part-whole
bias (or embedding effect, see Kahneman and Knetsch, 1992) refers to the extent to which respondents
considered their WTP to be not just for hen welfare but for farm animal welfare generally.
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after correction for the two biases, which would cause respondents to overstate their WTP,

mean WTP for a dozen eggs fell from £0.90 (60 percent) to £0.41 (27 percent).

Although some tactics can eliminate the bias to some extent, CVM still comes under

controversy as it cannot well represent point of purchase situation. Meanwhile, an alternative

method, choice experiments, are applied extensively to collect stated preference data in WTP

studies.

Choice Experiment (CE)

Choice experiments have been used in consumer studies since the late 1980s (e.g. Louviere,

1988a,b; Batsell and Louviere, 1991; Hensher, 1994). It is an approach very similar to

conjoint analysis. But unlike conjoint analysis which requires respondents to rank among

several attributes, choice experiment asks respondents to choose from two or more alternative

bundles of attributes, which makes it consistent with random utility theory (Adamowicz

et al., 1998). Furthermore, consumers will focus on a trade-off across different product

attributes, which mimics the real purchase situation. Attribute levels are usually assigned

on the basis of past studies or preliminary pilots (Chilton, Burgess, and Hutchinson, 2006).

Carlsson, Frykblom, and Lagerkvist (2007) used a choice experiment survey and applied

a random parameter logit (RPL) model to estimate Swedish consumers’ WTP for animals

slaughtered at mobile abattoir. Consumers were asked to make binary choices between vari-

ous specifications of chicken fillets and minced beef. To minimize hypothetical bias, a “cheap

talk” script was attached to the choice experiment to remind respondents their limited budget

and the possibility of overestimating their WTP (Carlsson, Frykblom, and Johan Lagerkvist,

2005). Apart from the choice experiment section, the survey also contained questions about

buying habits, socio-economic and demographic characteristics. Two versions of survey were

sent out to compare the results from choice experiment with and without a “no purchase”

alternative. They found no significant differences in mean WTP between the two versions,
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which is different from those of Kontoleon and Yabe (2003); Banzhaf, Johnson, and Mathews

(2001).

Liljenstolpe (2008) did a choice experiment that included seven animal welfare attributes

and one price component of pork to estimate Swedish consumer WTP for pork. In the

estimation process, she compared Multinomial logit model (MNL) and Random Parameter

Logit (RPL) Model and found that RPL is advantageous over MNL as it allows for preference

heterogeneity among samples. In 2011, using the same survey data, Liljenstolpe (2011)

applied a Latent Class Model (LCM) and found it fitted even better than RPL model, which

implied that preferences for animal welfare are most likely segmented into different classes.

Like CVM, choice experiments are also subject to hypothetical bias. Besides a “cheap

talk” script mentioned by Lusk (2003) and Carlsson, Frykblom, and Lagerkvist (2007),

another common way to address hypothetical bias is to use commodity-specific calibration

factors. The size of commodity-specific calibration factors 7 has been estimated by Fox

et al. (1998), List and Shogren (1998) and Alfnes (2003). The size of calibration factors

are usually estimated by auction data. Some researchers also used purchase obligation 8 in

addition to the stated preference survey. Olesen et al. (2010) used a similar choice experiment

survey on colour, production methods and price of salmon in Norway. The difference is that

participants went to buy the product at the price they chose in the choice experiment.

Without doubt, the non-hypothetical choice experiment created a real purchase situation

and alleviated the most prominent problem of survey-based valuation methods, hypothetical

bias, and is likely to reduce the social desirability bias (Olesen et al., 2010). However, one

should note that non-hypothetical CE is only available for estimating consumer WTP for the

products already existing in the market. Moreover, as every participant gets compensation

7Calibration factors are used to measure and correct for differences that may exist between what people
hypothetically say they would do and how they actually behave in a non-hypothetical situation (Fox et al.,
1998)

8After stating his WTP for a good in the survey, the participant has to spend the same amount of money
to actually buy the good.
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and makes real purchase, it could be costly, which leads to a small sample size (only 115 in

Olesen’s study).

A Comparison of CVM and CE

Adamowicz et al. (1998) compared CVM and CE in a study eliciting passive use values

relating to caribou preservation in Alberta. They found that the CE method had several

advantages over CVM. One of them is that CE made it possible to examine the value of

attributes, which is difficult to measure in CVM. Hanley et al. (1998) compared CVM and

CE in the estimation of the economic value of the conservation and landscape benefits of

environmentally sensitive areas in Scotland. They found that CVM was best suited to valuing

the food itself and CE to valuing the attributes making up the good.

2.5.3 Experimental Auction

A well-designed auction mechanism, such as Vickrey Auction, can ensure consumers truth-

fully reveal their WTP. A few studies apply experimental auctions to consumer WTP for

food with product attributes such as enhanced animal welfare and organic. Akaichi, Nayga,

and Gil (2012) estimated Spanish consumers’ demand, surplus, and WTP for various units

of organic milk using a multi-unit Vickrey auction and found that people’s WTP decreases

with the number of units purchased. In addition, they also found that different informa-

tion (positive and/or negative) about organic milk affects people’s WTP. Gracia, Loureiro,

and Nayga (2011) used five-round random Nth-price auction and found that consumers are

willing to pay a premium for a European Union animal welfare label for cured ham.

In order to be more incentive compatible, researchers have to design a proper auction

mechanism, which is usually very complicated for respondents to understand. Some studies

(e.g. Sattler and Völckner, 2002) found that a substantial proportion of participants did

not fully understand the process of the (Vickery) Auction, which was therefore evaluated as
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less fair or the most complicated method. If participants cannot comprehend the auction

process correctly, new biases would inevitably occur. Thus, such auction has a fairly high

requirement for participants, which usually resulted in very limited sample size.

2.5.4 A Hybrid Method: Calibrated Auction-conjoint Valuation

Method: CACM

In order to improve the validity of information on consumers’ WTP, Norwood and Lusk

(2011a) developed a calibrated auction-conjoint valuation method (CACM) by combining

auction bids with conjoint analysis to generate consumers’ preference for various eggs (eggs

from cage, barn, aviary, free-range and organic system). Unlike a traditional auction, respon-

dents can only change their bid by adjusting the attribute levels. In the survey, respondents

were first asked to rate the desirability of attribute levels, indicate the relative importance

of each attribute, and then place bid on conventional (cage) eggs. The price of eggs from

alternative housing systems were then shown in the screen according to the relative impor-

tance of each attribute the respondent indicated in the previous section. Respondents can

change the importance of attribute to produce different bids for enhanced eggs. Although

this survey method can produce relatively accurate WTP and decompose WTP into at-

tributes, the problems with auctions remains. Participants have to attend a presentation

about the principles of CACM, as well as attributes characterizing eggs. If participants fail

to fully understand the mechanism, the result would suffer from biases.

2.5.5 Section Summary

Different methods estimating consumer WTP for food attributes (and animal welfare in

particular) are discussed in this section. Of all the survey methods, choice experiments (CE)

can serve the most useful purpose for this study, with a relative low expense. WTP for eggs
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from enhanced animal welfare housing systems were estimated in many previous studies.

Table 2.2 summarizes the results of those studies.
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2.6 Summary

This chapter reviews previous research on food quality, animal welfare, consumer segmen-

tation and methods and data used in consumer WTP for food quality studies. A number

of studies addressed consumer preference for enhanced animal welfare products, but there

are several unsolved research problems. First, despite fairly rigorous research on consumer

WTP for enhanced animal welfare housing systems, little information has been generated

on consumer preference for specific husbandry configurations, such as outdoor access, floor

space, etc. Norwood and Lusk (2011a) shed some light on consumers WTP for single at-

tribute of enhanced hen welfare housing system, but more research is needed to generate

more complete information. Secondly, it is unknown when the negative information about

animal friendly housing system is exposed to consumers, what trade-off consumers would

make at the point of purchase. I will address these research questions in this study.
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Chapter 3 Methods

3.1 Introduction

This chapter presents the methods used for the study. In the first section, the theoretical

foundation, which includes two key theories, will be presented. In the second section, the

data collection method will be presented. As shown in chapter two, to estimate consumer

acceptance and willingness to pay for product attributes, one can employ either revealed

preference data or stated preference data. Despite the high cost of obtaining data, the

constraint in using revealed preference data (or market scanner data) is that the good in

question has to be on the market. As not all the interested products and attributes are on

the market now, stated preference data will be collected to investigate consumer preference.

To that end, a survey will be designed and implemented to acquire stated preference data.

In the third section, the econometric methods to be used will be discussed.

3.2 Theoretical Foundation

3.2.1 Lancastrian Approach

The Lancastrian approach to consumer theory is one of the most important theoretical foun-

dations of this study. In neoclassic economic theory, consumers are assumed to behave as if

they maximize utility with a limited budget. Consumers are faced with possible consump-

tion bundles in the consumption set Z, which includes all goods a consumer can choose. Let

m be consumer’s fixed budget, and let vector p = (p1, p2, · · · , pj) be the price of the good
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1, 2, · · · , j. Then the consumer’s problem can be written as:

max u(z)

subject to pz ≤ m

z ∈ Z

(3.1)

Note that in the classic utility maximization theory, it is assumed that consumers get utility

from the good per se and that consumers do not differentiate between the same good.

For example, according to neoclassic utility theory, the utility one gets from white eggs

is the same as one gets from brown eggs, since they are basically the same commodities.

If white eggs and brown eggs give a consumer the same utility, no one would buy brown

eggs with higher price. This is obviously not the case in reality. Observing the deficiency of

neoclassic economic theory, Lancaster (1966) incorporated the concept of “characteristics”

(or “attributes”, as used in this thesis) in consumer theory. He asserted that the good, per

se, did not give utility to the consumer; rather, it was the various attributes associated with

the good that gave the consumer utility. Moreover, Lancaster (1966) posited that a good

possessed more than one attribute and many attributes could be shared by different goods.

Let x denote a vector of observed attributes, where xnj denotes attributes of good j for

consumer n. The new utility maximization problem becomes:

max u(x)

subject to pz ≤ m

x = Ay

z = By

x,y,z ≥ 0

(3.2)

y is a dummy variable matrix. ynj = 1 if good j is chosen by individual n, and ynj = 0
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if not. Matrices B and A are objectively determined by the good and the attributes of the

good. The essence of Lancaster theory is that utility of good is decomposed into utility of

the attributes associated with the good. Consumers with heterogeneous preference and a

budget constraint will choose the consumption bundle with attributes that provide them the

largest utility. Researchers cannot observe utility, but they can observe consumers’ choice as

well as some attributes associated with the alternative. This information is used to analyze

consumers’ preference and consumption behaviour.

The above model presents a deterministic model of consumer behaviour, and ignores

unobservable consumer behaviour. I use the random utility model to link the deterministic

model with the econometric model of consumer behaviour.

3.2.2 The Random Utility Model (RUM)

The Random Utility Model (RUM) states that the utility an individual gets from consuming

a good can be divided into two parts: an observed part and an unobserved part. Consumer

choice behaviour can be modeled in a random utility model. In a choice experiment, an

individual chooses from two or more alternatives, and each alternative embodies a bundle of

attribute levels. Following Train (2003), consumer n chooses alternative j and obtains utility

Unj. As discussed above, researchers only observe some of the attributes associated with the

alternative, denoted by xnj ∀j, and some attributes associated with consumers, denoted

by sn. Let Vnj(xnj, sn) be the utility of observed part (or the deterministic component).

As there are some attributes and/or information not observed by researchers, such that

Unj ̸= Vnj. The difference between Unj and Vnj is εnj: the unobserved component (or the

random component) with zero mean and finite variance. Therefore, Unj can be written as:

Unj = Vnj + εnj (3.3)
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A consumer will prefer alternative i to j only if Uni > Unj ∀j ̸= i. The probability of choosing

i over j can be expressed as:

Pni = Prob(Uni > Unj)

= Prob((Vni + εni)− (Vnj + εnj) > 0)

= Prob(εnj − εni < Vni − Vnj) ∀j ̸= i (3.4)

Equation (3.4) shows that the absolute value of utility is not relevant but the difference in

utility value is.

3.2.3 Comprehensive Conceptual Framework

Figure 3.1 illustrates the process of individual n choosing an egg product i. Consider an

individual n, with certain demographic characteristics and psychographic characteristics,

who chooses to purchase an egg product i. According to Lancasterian theory, individual n

gets utility from a number of characteristics (i.e., attributes) from consuming egg product

i. For simplicity, it is assumed that one can observe two attributes of the egg product, X1

(for example, price),and X2 (for example, housing system), which gives the utility of β1X1

and β2X2
9, respectively, to individual n. Therefore, attributes X1 and X2 give individual n

a total utility of Vni. On the other hand, according to random utility theory (RUM), apart

from the utility from observed attributes, there is an unobserved part of utility, εni. Thus,

the utility individual n gets from choosing egg product i is Vni + εni = Uni. Considering

egg product i has more than two observed attributes, we define Vni = β′xni, where β is the

coefficient vector for each attribute x, xni is the attribute levels of alternative i faced by

individual n.

Now suppose there is another competing egg product j. define Vnj = β′xnj, where β′

9It is assumed that the utility is linear in β here.
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Figure 3.1: Comprehensive conceptural framework for choosing an egg product

is the coefficient vector for each attribute x, and xnj is the attribute levels of alternative j.

Individual n will choose i over j when

β′xni + εni > β′xnj + εnj (3.5)

Moreover, the probability of the event that egg i is chosen over egg j can be written as:

Pni = Prob(Uni > Unj)

= Prob((Vni + εni)− (Vnj + εnj) > 0)

= Prob(β′xni + εni > β′xnj + εnj)

= Prob(εnj − εni < β′xni − β′xnj) ∀j ̸= i (3.6)

Assuming εni and εnj is distributed as a type I extreme value, we have

Pni =
exp(β′xni)∑
j exp(β

′xnj)
(3.7)
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This is consistent with a logit model, which is the most commonly used since choice

probability takes a closed form. We will discuss more in detail later.

3.3 Survey Method

3.3.1 Stated Preference Data Collection Method

There are three common methods to gather stated preference data: the Contingent Valuation

Method (CVM), Conjoint Analysis (CA), and a Choice Experiment (CE). The CVM method

has been used extensively to get stated preference data (see Bennett, 1997; Rolfe, 1999).

CVM provides the possibility of estimating consumer WTP for a good not yet on the market,

as well as WTP for a good with a bundle of attributes. However, it is difficult and expensive

to estimate the marginal WTP for a certain attribute of a good. Thus CE and CA are

better choices for their capacity in estimating individual attribute parameters. (Carlsson,

Grykblom, and Lagerkvist, 2007).

There are similarities between CA and CE. Researchers need to generate a set of products

profiles for both CA and CE. The superficial difference of the two is that CA asks respondents

to rank or rate the alternatives, while CE asked respondents to choose one from two or

more alternatives. However, the two methods are substantially different in their theoretical

basis. As has been argued (Louviere, Flynn, and Carson, 2010, p.59,p.62), CA is a purely

mathematical tool that does not address fundamental issues like human behaviour in the

context of choice. CE, on the other hand, is rooted in random utility theory (RUM) and

relates back to preferences and trade-offs a consumer might make when choosing. Based on

this, Louviere, Flynn, and Carson (2010) concluded that researchers using CE can construct

better empirical studies within the paradigm of choice. Moreover, food purchasing in real life

is closer to “choice” than “ranking” or “rating”. Therefore, CE will be used for the purpose

of this study.
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As mentioned earlier in Chapter 2, CE is subject to hypothetical bias. To reduce the

probability of hypothetical bias, researchers usually use a cheap-talk script (Carlsson, Fryk-

blom, and Lagerkvist, 2007; Romanowska, 2010). In this study, to remind respondents of

the real purchase situation and their limited budget, a cheap-talk script is presented to

respondents before each choice questions in the following manner:

“We would now like to ask you some hypothetical questions regarding what you might

be willing to pay for eggs that are produced in different ways and sold in different retail

venues. For each question, imagine that you are shopping for Canadian large Grade A eggs

and are faced with choosing eggs with the characteristics described below for your household.

Whether or not you currently eat eggs, we would appreciate you completing the following

choice comparisons.

Even though the payment of money in this part of the survey is hypothetical, we ask that

you respond to the questions as if it were an actual decision involving real cash payment.

As you answer the following questions please keep in mind what you would normally pay for

eggs, how much you spend for food in general, and your interest in the products described.”

3.3.2 Choice Experiment Specification

In order to evaluate consumer preference for individual characteristics of a housing system,

as well as a housing system per se, two choice experiments with different attributes are

undertaken. Each choice experiment has two treatments, of which one provides additional

information of scientific assessment and consequences of each housing system and one does

not.

Attributes and Levels

Choice Experiment one The purpose of the first choice experiment is to examine respon-

dents’ preferences for different housing systems. There are four potential housing systems
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for egg farmers to choose: conventional cage, enriched cage, free run and free range. One

advantage of the stated preference method is that consumers’ preference for products not in

the market can be estimated. For instance, although “enriched cage eggs” are not on the

market and “free run” and “free range” are not clearly differentiated on the retail market,

all four housing systems are considered in the choice experiment. Whether the verification

of the housing systems affects consumers’ preference is also of interest. Hence another at-

tribute,“Organization that verifies housing system” is included in the experimental design.

The levels for this attribute are: government verification, third-party certifier verification,

industry verification and no verification. Again, verification by these organizations is not

currently on the market, yet some have called for verification of housing systems, hence our

interest in this attribute.

In order to mimic real choice scenarios in grocery stores, other attributes of the egg,

namely price, colour, and whether eggs are enriched with Omega-3 fatty acids, are included.

There are two levels for “colour” (White and Brown) and two levels for “Omega-3” attributes

(Yes and No). Price is an important factor in evaluating consumers’ preference. If price is

not a significant factor in a consumer’s decision, it is assumed that the consumer has strong

preference for non-price attributes. The weighted average retail table egg price provided by

Agriculture and Agri-food Canada (AAFC) is a main reference when setting price levels for

this study. Table 3.1 gives a summary of retail table egg prices in Canada from 2009 to 2012

10. The price of a dozen large Omega-3 eggs and large free run/free range eggs were about

$1.25 and $2.00, respectively, higher than that of a dozen regular large eggs. An annual

increase in price of each egg category can also be observed. By December 2012, the monthly

Canadian price for large egg increased to $2.91 per dozen.

According to the above information, the base level price is set at $2.80 per dozen. This

10AAFC does not have a separate price for free run and free range eggs. Empirically, the production cost
of free range eggs is higher than free run eggs so it is expected that the retail price of free range eggs is
higher than that of free run eggs.
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Table 3.1: 4-year retail table egg price in Canada (2009 - 2012)1

Large free run/
free range eggs

Large Omega-3
eggs

Large eggs

2009 $4.48 $3.60 $2.33
2010 $4.55 $3.71 $2.39
2011 $4.67 $3.74 $2.56
2012 $4.87 $4.03 $2.77

4-year average price $4.64 $3.77 $2.51

1 Author calculation from AAFC: ”Weighted Average Retail Table Egg Prices”

price is around the average price of a dozen large eggs in Canada. Accounting for the

premium of large Omega-3 eggs and large free run/free range eggs, three other price levels

are set at $3.80, $4.80, $5.80 per dozen. $5.80 per dozen may seem high, but note that some

eggs can include both Omega-3 and free run/free range, in which case, $5.80 is a reasonable

price level. See Table 3.2 for a list of attributes and levels in choice experiment one. In

the survey, the following preamble will be presented before each choice question: “During a

shopping trip when you purchase Canadian large Grade A eggs, if the following options were

the only ones available, which would you purchase? (Check one).” An example of a choice

question for CE1 is provided in Table 3.3.

Table 3.2: Attributes and levels in choice experiment 1

Attributes Level 1 Level 2 Level 3 Level 4

Price ($/dozen) $2.80 $3.80 $4.80 $5.80
Housing systems Conventional

cage
Enriched cage Free run Free range

Organization that ver-
ifies housing system

No verifica-
tion

Industry veri-
fication

Third party
verification

Government
verification

Colour White Brown
Omega-3 Yes No

Choice Experiment two The purpose of choice experiment two is to evaluate respon-

dents’ preference for specific characteristics of different housing systems. After an extensive
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Table 3.3: Choice question example: CE1

Attributes Product A Product B C

Housing systems Conventional cage Free range I choose not to
Organization that verifies

Not available Government
buy either A or B

the housing system
Colour White Brown
Omega-3 Yes No
Price($/dozen) $3.80 $5.80
Your Choice □ □ □

review of the literature on egg housing systems, the following four characteristics that reflect

the major features of a housing system were chosen: space allowance per bird; whether birds

are housed in caged; whether birds are allowed outdoor access; and whether nest boxes,

perches for roosting and scratching area for dust bathing are present. For the last three

attributes, the levels are “Yes” and “No”. The attribute levels of space allowance per hen

are based on different standards. The base level “69 square inches” is the recommended min-

imum space allowance for a hen in Canada. The second level is “110 square inches”, which

is around the new European standards for commercial cages, while “171 square inches” is

around space requirement for free run system in Canada. The last level “252 square inches”

is the space requirements for a hen to turn around freely. The above attributes are regard

as key features of hens’ housing system by animal welfare scientists. Choice experiments

are used to explore if these attributes are also important to consumers. In addition, the

attribute “Price” is included in the second choice experiment to enable the measurement of

WTP for characteristics of a housing system, with the price levels being identical to choice

experiment one. See Table 3.4 for a list of attributes and attribute levels in experiment two.

In the survey, the following preamble will be presented before each choice question: “During

a shopping trip when you purchase Canadian large white Grade A eggs, if eggs from housing

systems with only the following characteristics were the only ones available, which would

you purchase? (Check one).” An example of choice question of CE2 is provided in Table
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3.5.

Table 3.4: Attributes and levels in choice experiment 2

Attributes Level 1 Level 2 Level 3 Level 4

Space allowance per bird 69 inch2 110 inch2 171 inch2 252 inch2

Hens are housed in cages Yes No
Hens are allowed outdoor access Yes No
Nest boxes, perches for roost-
ing and scratching area for dust
bathing are present

Yes No

Price ($/dozen) $2.80 $3.80 $4.80 $5.80

Table 3.5: Choice question example: CE2

Attributes Product A Product B C

Have outdoor access Yes No I choose not to
Housed in caged No Yes buy either A or B
Nests Box, perches for
roosting and scratch area for Yes Yes
dust bathing are presented
Space allowance per bird 171 inch2 110 inch2

Price($/dozen) $5.99 $4.99
Your choice □ □ □

Generating the Choice Sets

Upon identifying attributes and attribute levels, the design method needs to be chosen and

the choice sets need to be generated. The most common designs, as suggested by Hensher,

Rose, and Greene (2005), are full factorial design and fractional factorial design. The former

uses all the treatment combination, while the latter use a fraction of the full design.

In this study, the first choice experiment has three four-level attributes and two two-level

attributes, which yields a total of 4 × 4 × 4 × 2 × 2 = 256 treatment combinations for a

full factorial design. The second choice experiment has two four-level attributes and three

two-level attributes, which yields a total of 4×4×2×2×2 = 128 treatment combinations for
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a full-factorial design. In both experiments, the number of treatment combinations would

be too large for a respondent to deal with. Therefore, fractional factorial design is adopted.

With a full factorial design, the attributes of the design are statistically independent and

statistically efficient, which can rarely be achieved simultaneously in a fractional factorial de-

sign. Two types of designs, orthogonal design and D-optimal design, are available to address

the two criteria, respectively. Orthogonal design can guarantee no correlations but may not

achieve the best statistically efficiency, while optimal design will have correlations but is sta-

tistically efficient (Hensher, Rose, and Greene, 2005). In this study, the ”D-optimal design”

is used to achieve statistically efficiency and to allow for some restriction to be imposed on

the choice sets. According to Kuhfeld (2005), a commonly used criterion to evaluate the

design is the D-efficiency score. When the D-efficiency is 0, one or more parameters cannot

be estimated. When the D-efficiency is 100, the design is balanced and orthogonal.

Each design was coded in SAS 9.3, following Kuhfeld (2005). %Mktex was used to

generate the experiment design, i.e., a set of alternatives. %Choiceff was used to allocate

the alternatives generated by %Mktex into choice sets and to evaluate the choice design. In

the primary design, it is possible for an option to dominate another option. To address this

issue, a restriction macro ensures there are no dominated cases in the choice design.

Thirty-two choice sets were generated for choice experiment one, with a relative D-

efficiency score at 71.3. The relative D-efficiency score for a full factorial design was 71.7,

only slightly higher than fractional factorial design, which validates the adoption of fractional

factorial design. The same applies to choice experiment two. The relative D-efficiency score

of a fractional factorial design of choice experiment two was 75.7. See appendix A.1 for all 32

choice sets generated for each choice experiments. Since answering 32 choice sets is possibly

still a burden for respondents, each experiment is blocked into four blocks. Therefore, a

respondent is faced with eight choice questions in the survey. There are two alternative egg

products in each choice scenario. An opt-out option (i.e. purchase neither alternative egg
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products) is also added to prevent “forced choice” (which can cause bias).

3.3.3 The Role of Information

Information serves a critical role in this study. In the survey, a number of terms and concepts,

such as the name of the housing system and their characteristics may be new to respondents.

If those concepts and terms are not explained to respondents clearly and effectively, the

results may be misleading. Therefore, how to convey this information is important. A

traditional way of providing such information is to provide definitions of technical terms in

an information sheet to respondents at the beginning of the survey. For an online survey, this

means that respondents have to read and remember all unfamiliar technical terms at once,

which may put burden to respondents and may not be efficient. In this study, instead of

providing definitions to respondents in the beginning of the survey, the definition of terms and

concepts will appear as hover text in the on-line survey. During the survey, a respondent can

move their mouse to a technical term or concept wherever necessary throughout the survey,

and the definition/explanation will appear in a hovering text box on the screen. A total of

nine terms are dealt with as hovering text (see appendix A.2).

Before a respondent does the choice experiment, a table (See appendix A.3) describing

and comparing characteristics of each housing system is presented. Each housing system is

described by five key characteristics: living environment, space allowance per bird, group

size, cage/barn/aviary setting and outdoor access. Note that four out of the five key char-

acteristics correspond to attributes in choice experiment two. The purpose of presenting

this table is to give basic knowledge about the housing systems to respondents so that re-

spondents can have a good understanding and compare these systems in terms of different

characteristics. The description of each housing system is also available as hovering text in

the form of bullet points.

One objective of the study is to compare respondents’ choice behaviour with and without
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additional information of scientific evidence on consequences of housing systems. This will

be achieved by dividing each choice experiment into two treatments differentiated by the in-

formation sheet. In treatment 1, respondents only see the description of the housing systems

in terms of their characteristics, while in treatment 2, respondents see both description of

housing systems and additional information. The additional information describes a housing

system in terms of its consequences on hens’ health, hens’ opportunity to exhibit natural

behaviour, hens’ affective states, and the environment. The incentive of providing such ad-

ditional information is that the latest scientific evidence suggests that a housing system that

gives hens a greater opportunity to exhibit natural behaviours may not be better for hens

health, and may not be better for the environment. Therefore, free run and free range sys-

tems may have more disadvantages than caged systems. The perspective of scientists may

not be consistent with the perception of consumers. The provision of additional information

on the consequences of housing systems can help with communication between consumers

and scientists, and fill the knowledge gap of consumers. However, how consumers think or

whether the scientific evidence would change consumers’ choice behaviour is not known yet.

The scientific evidence is presented to respondents in the form of a table, see Table 3.6.

Table 3.6: Additional information on scientific evidence

Conventional
Cage

Enriched
cage

Free run Free range

Hens have opportunity to exhibit
natural behaviours

* ** *** ****

Lowers the likelihood of hens suf-
fering from injury, disease or pain

**** *** ** **

Lowers the likelihood of hens suf-
fering from fear or emotional dis-
comfort

* ** *** ***

Environmentally friendly *** *** ** *

**** Extremely likely

*** Likely

** Unlikely

* Extremely unlikely
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The table shows that cage systems (i.e., cage and enriched cage) are generally better

in that they lower the likelihood of hens suffering from injury, disease or pain, and more

environmentally friendly. However cage systems, especially conventional cage, provide little

opportunity for hens to exhibit natural behaviours, and increase the chance of hens suffering

from fear or emotional discomfort. The pros and cons of cage-free systems are the opposite

to that of cage systems. Cage-free systems (i.e., free run and free range systems) provides

more opportunity for hens to exhibit natural behaviours and lowers the likelihood of hens

suffering from injury, but may increase the chance of injury, disease, or pain, and are not

as environmentally friendly as cage systems. When respondents whose WTPs are high for

cage-free systems are informed of the consequences of cage-free systems on hens’ health and

on the environment, they may decrease their WTP for the two cage-free systems, and/or

conversely, increase their WTP for cage systems. This is the hypothesis to be tested.

Based on two information treatments per experiment, two choice experiments, and four

blocks of choice questions per choice experiment, the survey has 16 different sub-versions in

total. For the purpose of analysis, we only differentiate between four versions of the survey:

choice experiment one (CE1) treatment 1; CE1 treatment 2; CE2 treatment 1 and CE2

treamtent 2. The entire survey sample with CE1 treatment one can be found in Appendix

A.4.

3.3.4 Socio-demographic, Psychographic and Behavioural Ques-

tions

Besides the choice experiment, a number of other questions are asked in the survey. The

purposes of these questions is to capture respondents socio-demographic, psychographic and

behaviour characteristics.

Demographic characteristics such as gender, age, income, education level and region are
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elicited in the survey. The main purpose of gathering respondents’ demographic information

is to examine if the sample characteristics are consistent with population characteristics.

Also, it is important to ensure the demographic characteristics are not significantly different

across four versions of surveys.

Psychographic questions include questions on respondents’ perception of animal welfare

and current animal welfare status, concern about animal welfare, awareness and knowledge

about animal welfare. Respondents’ perception of different aspects of animal welfare (basic

health, natural behaviour and affective states) are investigated in order to assess the im-

portance of these domains to our subjects. Whether psychographic questions are different

across treatments are also of interest.

Respondents are also asked about their past enhanced egg purchase history, shopping

location, and egg consumption frequency. The purpose of these questions are to get a

general idea of subjects’ actual behaviour in real life choice situation.

3.4 Estimating the Empirical Model

According to the conceptual framework and choice experiment specification, the utility func-

tion for CE1 is

Uni = Vni + εni

= β10priceni + β11house2ni + β12house3ni + β13house4 + β14veri2ni

+β14veri3 + β15veri4 + β16omegani + β17colourni + εni (3.8)

where Vni is the observed part of utility, εni captures the unobserved part of the utility,

priceni - price of egg (continuous variable). The remaining variables are indicator variables

of the attributes in the product the respondent selected. These indicators are included using
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effects coding, rather than dummy coding, and were coded as follows:

house2ni - enriched cage system (dummy variables; 1 if yes, -1 if “conventional cage”, 0

otherwise)

house3ni - free run system (dummy variable; 1 if yes, -1 if “conventional cage”, 0 otherwise)

house4ni - free range system (dummy variable; 1 if yes, -1 if “conventional cage”, 0 otherwise)

veri2ni - housing system verified by industry (dummy variable; 1 if yes, -1 if “no verification”,

0 otherwise)

veri3ni - housing system verified by third party certifier (dummy variable; 1 if yes, -1 if “no

verification”, 0 otherwise)

veri4ni - housing system verified by government (dummy variable; -1 if “no verification”, 0

otherwise)

omegani - Omega-3 enhanced egg (dummy variable; 1 if yes, -1 otherwise)

colourni - brown shell colour (dummy variable; 1 if yes, -1 otherwise)

All the βs are coefficients for these attribute levels to be estimated.

For CE2, the utility function is

Uni = Vni + εni

= β20priceni + β21cageni + β22outdoorni + β23nestni

+β24sapceni + εni (3.9)

where Vni is the observed part of utility, εni captures the unobserved part of the utility;

priceni - price of egg (continuous variable). Again, effects coding was used for the indicators

of the discrete attributes in the products respondents selected, and were coded as follows:

cageni - eggs from cage system (dummy variable; 1 if yes, -1 otherwise)

outdoorni - eggs from housing systems with outdoor access (dummy variable; 1 if yes, -1
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otherwise)

nestni - eggs from housing systems equipped with nest boxes, perches for roosting and scratch

pad for dust bathing (dummy variable; 1 if yes, -1 otherwise)

spaceni - space allowance per hen (continuous variable)

All the βs are coefficients for these attribute levels.

As discussed before, assuming εni is distributed as a type I extreme value, the data will

be estimated in a logit model. Empirically, several alternative logit models are considered.

Based on the degree of preference heterogeneity, these are: conditional logit model (multi-

nominal logit model), mixed logit model, and latent class model. Conditional logit (CL)

and multinominal logit (MNL) are mathematically the same. Since CL is more appropri-

ate for panel data, it is adopted in this study. Both CL and MNL assume preferences are

homogeneous. The assumption can be relaxed using more advanced models such as mixed

logit model (ML) or latent class model (LCM). ML assumes the preference of individuals

are heterogeneous and continuous, while LCM divided respondents into groups and assumes

the preference are homogeneous within groups and heterogeneous between groups. This

study is focused on the marginal WTP respondents generally have for egg attributes, and

whether additional information changes respondents’ choice behaviour. For this reason, CL

is adopted. We will compare the results from ML to the results from CL.

For each choice experiment, there are two treatments. In order to evaluate whether

respondents preference is different across treatments, each treatment will be estimated sep-

arately. For each choice experiment, the estimation results from two treatments will be

compared and contrasted. Upon estimation of the parameters, the valuation of the at-

tributes will be calculated as marginal WTP. The marginal WTP for an attribute a can be

defined as the ratio of coefficient of a and coefficient of price :

MWTPa = −βa/βprice
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holding all other influences constant.

3.4.1 Tests after Estimation

After the estimation of models for two treatments in each choice experiment, the results

(parameter estimates and associated covariance matrices) will be combined. Thus, there are

one parameter vector and simultaneous (co)variance matrix. The comparison between the

two models are conducted using Wald tests. The null hypothesis is βT1 = βT2. The test

statistic is

W = (βT1 − βT2)
′(V )−1(βT1 − βT2)

where βT1 is the parameter vector in treatment one, βT2 is the parameter vector in

treatment two, and V is the estimated variance covariance matrix. The test statistic is Chi-

squared distributed with the degree of freedom equal to the number of parameter pairs to

be tested.

The comparison between WTP for individual attributes between two treatments can be

tested by Wald nonlinear test. The null hypothesis is
βaT1

βpT1

=
βaT2

βpT2

, where βaT1 and βaT2

are the parameters for attributes of eggs (except for price) in treatment one and two, βpT1

and βpT2 is the parameter for price attribute in treatment one and two. The test statistic is

(Greene, 2008, p.506)

W = (
βaT1

βpT1

−
βaT2

βpT2

)′(V )−1(
βaT1

βpT1

−
βaT2

βpT2

)

where V is the estimated variance covariance matrix. W is distributed as Chi-squared

with d.o.f = 1 if V is an an asymptotic covariance matrix.
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3.5 Summary

The chapter first presents the conceptual framework for the study. Based on the framework,

a survey was designed. Stated preference data will be collected for two choice experiments

differentiated by the included attributes. For each choice experiment, there are two infor-

mation treatments. Both of the treatments describe the possible hen housing system using a

set of characteristics, while the second treatment has additional information. The additional

information, based on latest scientific evidence, presents the consequences of each housing

systems on hens’ health, natural behaviour, affective states, and environment. Respondents’

preference in two information treatments will be compared. The data from the choice ex-

periment will be estimated in a conditional logit model. The results will be presented in the

next chapter.
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Chapter 4 Results

4.1 Introduction

The survey was implemented in both English and French by Ipsos, on its i-Say online survey

system. Pre-screened questions were asked at first to ensure the respondent was a primary

grocery shopper, at least 18 years old, not working in agriculture-related industry and not

from the Northern territories. Two thousand and fifty-six complete and valid responses were

returned. The 2056 respondents were divided into four groups: 518 for choice experiment

one (CE1) treatment 1; 512 for CE1 treatment 2; 512 for CE2 treatment 1; 514 for CE2

treatment 2. In this chapter, the descriptive characteristics of respondents will be presented

first. These descriptive statistics reflect characteristics of all two thousand and fifty six

respondents. Then the data for each treatment will be fitted to a conditional logit (CL)

model and results discussed. These results focus not just on estimated parameters, but also

on marginal WTP, and differences in WTP measures across experiments and treatments.

4.2 Socio-demographic Aspects of Respondents

Table 4.1 compares the socio-demographic characteristics of the sample with the broader

Canada population (the basis of comparison is the 2011 Census of Canada). The younger

group (age 18-24) was under sampled compared to the Canadian census data. Other age

groups were thus slightly over-sampled, but are broadly representative of the Canadian

population. The proportion of females in the sample was larger than that of males. However

it is understandable as women are more likely to be the primary grocery shopper for the

household, and non-primary grocery shoppers will be screened out of the survey in the
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Table 4.1: Sociodemographic characteristics of respondents

Sociodemographic characteristics Survey Sample Canadian Population 1

Age Group Age 18-24 2.97% 11.57%
Age 25-34 17.51% 16.30%
Age 35-44 21.16% 16.93%
Age 45-54 22.28% 20.07%
Age 55-64 17.51% 16.53%
Age 65+ 21.55% 18.61%

Gender Male 12.94% 49.03%
Female 87.06% 50.97%

Region BC 14.64% 13.14%
AB 10.55% 10.89%
MB/SK 6.61% 6.70%
ON 37.79% 38.39%
QC 24.27% 23.61%
Atlantic 6.13% 6.95%

Education Less than high school 4.03% 23.76%
Graduated high school 30.10% 25.54%
Graduated from college 25.49% 28.13%
Some university 8.80% 4.43%
Undergraduate degree 23.59% 13.54%
Graduate degree 7.98% 4.60%

Income Less than $10,000 2.24% 5.06%
$10,000-$19,999 8.07% 10.21%
$20,000-$29,999 11.18% 10.46%
$30,000-$39,999 10.89% 10.97%
$40,000-$49,999 10.80% 9.93%
$50,000-$59,999 10.75% 8.80%
$60,000-$69,999 6.37% 7.90%
$70,000-$79,999 6.42% 6.82%
$80,000-$89,999 3.75% 5.75%
$90,000-$99,999 3.94% 4.73%
$100,000-$124,999 4.77% 8.25%
$125,000-$149,999 1.61% 4.52%
$150,000 or more 2.38% 6.59%
Prefer not to answer 16.83%

1 The data are from the 2011 Canadian census except for education, which is
from 2006 Canadian census. All the data are obtained from Statistics Canada
website.
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first few questions. The regional distribution of the sample reflects the broader Canadian

population. Those with higher education were generally over-sampled, while those with

lower education levels were under-sampled, which is common for an internet-based survey

(Innes and Hobbs, 2011; Andrews, Nonnecke, and Preece, 2003). The income distribution

mimicked the Canadian population, with low and high household income categories being

slightly under-sampled.

As treatment one and two in each choice experiment will be compared, it is useful to un-

derstand if there are differences in demographic characteristics across treatments. ANOVA

tests revealed no statistically significant differences, across experiment-treatment combina-

tions, for the mean of: region of residence, age, education and income. See Table 4.2 for test

statistics and p-values. Gender is tested by a proportional test between two treatments in

each choice experiment, since it is a binary variable. The null hypothesis is that the mean

of respondents’ gender is not significantly different between treatments in CE1 and CE2.

The p-value (See Table 4.3 ) is 0.0754 for CE1 and 0.7541 for CE2, meaning that the null

hypothesis can not be rejected at 95% confidence level for both CE. Therefore, we can con-

clude that the demographics characteristics of respondents, namely region, age, education,

income and gender, are not significantly different between treatments in each CE.

Table 4.2: ANOVA test for differences in demographics across treatments
H0: Mean of variables are equal across CE1T1,CE1T2,CE2T1, and CE2T2

ANOVA F stats Prob > F

Region 0.19 0.9065
Age 1.36 0.2534
Education 1.34 0.2587
Income 0.42 0.7362
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Table 4.3: Proportional test for differences in gender between treatments in each CE
H0: Mean of gender is equal in T1 and T2

Proportional test Z stats Prob > Z

CE1 -1.78 0.0754
CE2 0.31 0.7541

4.3 Respondents’ Shopping Habits

Respondents’ shopping habits include the place they buy groceries, egg consumption fre-

quency, and specialty egg purchase history. Figure 4.1 shows respondents’ answer to the

question “Where do you usually buy groceries?”. The majority (68 percent) of respondents

buy groceries from large grocery stores such as Metro, Loblaws, Sobey, etc. Discount grocery

stores such as Food Basics and Nofrills are the next most popular place to purchase groceries,

followed by small grocery stores, other places, farmers’ market and community supported

agriculture .

The frequency of egg consumption is shown in Figure 4.2. Nearly 84 percent of respon-

dents consume eggs at least once a week, of which 8.46 percent consume eggs everyday,

38.62 percent consume two or three times per week. About five percent of the respondents

rarely or never consume eggs. This indicates that the majority of the sample are regular egg

consumers.

Respondents were asked whether they had purchased eggs with free run, free range, or

Omega-3 labels in the last two years. Omega-3 eggs have a relatively well-developed market

and the largest market share (12 percent) among all specialty eggs (EFC, 2008). Comparing

the purchase frequency of free run and free range eggs with that of Omega-3 eggs is a

qualitative way to understand the market situation of free run and free range eggs. Figure

4.3 shows the answer to the question. Twenty-five percent of respondents purchased eggs

with a free-run label, and 33.37 percent for a free-range label, while 50 percent for Omega-3

eggs. More than 20 percent of the respondents do not know whether the eggs they purchased
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Figure 4.1: Proportion of all respondents based on where they usually buy groceries
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Figure 4.2: Proportion of all respondents based on frequency of egg consumption
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have free run or free range labels, compared to only 7.83 percent for Omega-3 eggs. Possible

reasons may be that free run and free range eggs are not as clearly labeled as Omega-3 eggs,

or are not as widely available.

Figure 4.3: Proportion of all respondents based on specialty eggs purchase history

4.4 Respondents’ Concern, Knowledge and Perception

towards Animal Welfare

A number of questions were asked to explore respondents’ perception, concern and knowledge

towards animal welfare. The results of these questions are reported and analyzed in this

section. For each question, ANOVA tests were performed to investigate if there were any

difference across the treatment-experiment combinations. For questions that could not pass
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equality of variance test, a t-test was used instead to examine the mean difference across

treatment one and treatment two in each choice experiment.

Relative Importance of Animal Welfare

When an individual purchases an animal based food product, many factors could affect their

purchase decisions. Whether animal welfare is a consideration, and how important it might

be were explored in the survey. Respondents were asked to distribute 100 points to eleven

factors (See Table 4.4) related to food, giving the issues that are more important a greater

number of points. Table 4.4 reports the average score of each factor and the factors are

ranked according to their average scores.

Table 4.4: Relative importance of factors related to animal based food product

Issue Mean SD

Freshness 16.58 14.22
Food safety 14.74 14.52
Price 14.33 15.14
Taste 11.85 11.00
Nutritious content 8.82 10.18
Country of origin 8.44 12.19
Animal welfare in production process 8.39 13.18
Appearance 5.85 7.38
Environmental impact of animal production 4.79 7.40
Organic 3.80 8.85
Brand name 2.42 4.64

Based on the means, the three most important factors were: freshness, food safety, and

price. Animal welfare received a score of 8.39, which ranks seventh out of eleven items.

We also want to investigate if respondents among four treatment groups have significantly

different opinions on animal welfare and price, since these are two factors that can affect

respondents’ choice for egg products in our choice experiment. Before doing an ANOVA

test, the test of equal variance was performed and the null hypothesis was rejected, which

indicated that the prerequisite for ANOVA test was not met. Therefore, a t-test was adopted
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to compare the importance of animal welfare and price in treatment 1 and 2 in CE1, and

treatment 1 and 2 in CE2, respectively. See Table 4.5 for the results of t-test. For both CE1

and CE2, the hypothesis that the mean score for the importance of animal welfare, and price

were not significantly different across treatments cannot be rejected.

Table 4.5: t-test of mean scores given to animal welfare and price

Animal Welfare Price

Group t statistics Prob(|T | > |t|) t statistics Prob(|T | > |t|)

CE1 T1 VS T2 -0.47 0.639 -0.48 0.632
CE2 T1 VS T2 -0.33 0.742 -0.38 0.705

Relative Importance of Different Aspects of Animal Welfare

The framework forwarded by Fraser (2008) (see Figure 2.1) classifies different aspects of

animal welfare into basic health and functioning, natural living and affective states. In order

to understand respondents’ perception of each aspects, a question with a similar format to

the previous question was asked, only this time, respondents were asked to allocate 100 points

across a set of factors related to animal welfare considerations. See Table 4.6 for summary

statistics across each item. Two of the most important factors perceived by respondents are

that animals receive ample food and water, and receive treatment for injury and disease,

both of which belong to the basic health and functioning category in Fraser’s framework.

These were followed by having sufficient space to move around, which belongs to the category

“natural behaviour”. Compared to the result of Prickett, Norwood, and Lusk (2010), where

more people in the US concerned about natural behaviour rather than basic health and

functioning, Canadians place more emphasis on Basic health and functioning.

We added up the items in each category to get a score for basic health and functioning,

natural behaviour and affective states, respectively. Three ANOVA tests were conducted to

check if respondents’ emphases on the three aspects are different across treatment-experiment
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Table 4.6: Respondents perception of different aspects of animal welfare

Factor Mean SD

Basic health and functioning

Receive ample food and water 18.21 12.00
Receive treatment for injury and disease 13.33 8.67
Are protected from being harmed by other
animals

7.44 5.80

Natural behaviour

Have sufficient space to move around 13.26 8.68
Are allowed to exhibit normal behaviour 8.86 7.90
Are allowed to exercise outdoors 10.32 7.34

Affective states

Are provided comfortable bedding 7.92 5.72
Are provided shelter at a comfortable tem-
perature

10.52 6.38

Are allowed to socialize with other animals 5.92 5.00

Are raised in a way to keep prices low 4.23 6.65

Table 4.7: ANOVA test for importance of different aspects of animal welfare

Item F stats Prob > F

Basic Health and functioning 0.85 0.466
Natural behaviour 0.25 0.862
Affective states 1.51 0.209

combinations. The results are presented in Table 4.7. The hypothesis of equal means cannot

be rejected at any conventional confidence level for all three aspects. Therefore we concluded

that there was no significant difference in terms of respondents’ perception of different aspects

of animal welfare across treatments.

Concern and Evaluation of Current Status of Animal Welfare

Respondents’ concern towards animal welfare of farm animals was measured on a seven-

point likert scale, where “1” means “not concerned” and “7” means “very concerned”. The

distribution of responses across these categories is shown in the left graph of Figure 4.4.
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Table 4.8: ANOVA test for concern and evaluation of current animal welfare status

Item F stats Prob > F

Level of concern about animal welfare 1.01 0.389
Evaluation of current animal welfare
status

1.16 0.323

The right graph of Figure 4.4 presents respondents’ evaluation of current state of animal

welfare, where 1 means “very poor” and 7 means “very good”. According to Vanhonacker

et al. (2007), people’s concern about animal welfare is negatively related to their evaluation

of current states of animal welfare. A significant negative correlation between concern and

evaluation is found in our data, meaning that the lower evaluation a respondent has for

current state of animal welfare, the higher concern they have about animal welfare. Results

reported here verifies Vanhonacker et al. (2007)’s statement. If we take a closer look at

respondents’ concern and evaluation of animal welfare, we find that respondents’ evaluation

of current animal welfare is 4.36, a bit lower than their concern level (4.76). Moreover, only

16.68 percent of the respondents rated the current status of animal welfare as high (6 or 7),

compared to 31.43 percent of the respondents in the “concern” category. This indicates that

by and large, Canadians are concerned about animal welfare rather than satisfied with the

current status.

As above, ANOVA tests were performed on responses for the above two questions. The

results are presented in Table 4.8. Neither the mean of “concern” nor that of “evaluation”

is significantly different across treatments according to our results.

Subjective and Objective Knowledge of Farm Animal Production

Respondents’ knowledge about animal production is measured in two dimensions: subjective

knowledge and objective knowledge. Questions were adopted from the survey developed by

Vanhonacker et al. (2007). First, respondents were asked to rate their degree of agreement

to the statement“I have a lot of knowledge about how farm animals are kept” based on
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Figure 4.4: Distribution of response of concern about and evaluation of animal welfare
status in Canada
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a five-point likert scale. The results are reported in Figure 4.5. About 20 percent of the

respondents agree that they have a lot of knowledge about farm animals, while the remaining

80 percent disagree.

Figure 4.5: Level of agreement on “I have a lot of knowledge about how farm animals
are kept”

Objective knowledge was measured using four “true or false” questions on four statements

about animal production. All four questions have correct answers. Respondents can also

choose a “Do not know” option. Table 4.9 presents the questions asked and the percentage

of correct responses. Except for question three, the percentage of correct answer is lower

than 20 percent. Question 1 is most relevant to the study. Around 85 percent of the

respondents are not aware that free run eggs are not from hens that have outdoor access.

Comparing objective knowledge to subjective knowledge question, where about 20 percent

of the respondents agree or strongly agree that they have a lot of knowledge of farm animal
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Table 4.9: Objective Knowledge of respondents

Statement Percentage of
correct answers

1. Free run eggs are from chicken that have outdoor access. (False) 15.61%
2. Broilers are slaughtered at the age of 4 month. (False) 10.07%
3. A dairy cow gives milk only after calving. (True) 33.75%
4. Double-muscled beef cattle mostly calve via a Caesarian section.
(True)

5.35%

Table 4.10: ANOVA test for subjective and objective knowledge about animal welfare

Item F stats Prob > F

Subjective knowledge 0.82 0.485
Objective knowledge score 0.58 0.630

production, we find that respondents tend to slightly over-evaluate their knowledge of farm

animals.

When a respondent gives the right answer to an objective knowledge question, one score

was credited to the respondent. We created a variable to calculate the score each respondent

earned. The mean score of all the respondents are 0.932 (out of 4), which means a respondent

generally gives less than one correct answer out of four questions.

Both the mean of subjective knowledge and objective knowledge scores were tested by

ANOVA. Table 4.10 presents the results. Again, we did not find differences in either subjec-

tive or objective knowledge across the treatment-experiment combinations.

Respondents’ Perception of the Role of Scientific Evidence

As discussed in the earlier chapters, we want to evaluate the effect, on choice, of additional

information of the consequences of each housing system based on scientific research. Re-

spondents were asked to rate their level of agreement to the following statement “Scientific

measures of animal well-being should be used to determine how farm animals are treated,

not moral or ethical considerations.” The distribution of the responses to this question is
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shown in Figure 4.6. It seems that more Canadians (43 percent, compared to 21 percent)

believe that the husbandry of farm animals should be based on scientific knowledge rather

than moral or ethical considerations. It is interesting to see whether respondents’ purchase

behaviour change when they are confront with the additional scientific information in treat-

ment two of the survey.

Figure 4.6: Scientific measures of animal well-being should be used to determine how
farm animals are treated, not moral or ethical considerations.

The result of an ANOVA test for this question is presented in Table 4.11. The hypothesis

of equal mean cannot be rejected. Therefore, respondents in different treatments have con-

sistent opinion regarding whether scientific measures of animal well-being should be used to

determine how farm animals are treated.
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Table 4.11: ANOVA test for perception of the role of scientific evidence

Item F stats Prob > F

Perception of the role of scientific knowledge 2.01 0.11

4.5 Conditional Logit Model

This section presents the estimation results using a conditional logit (CL) model for each

choice experiment. The utility function was estimated and the WTP for attributes in each

experiment was calculated and analyzed. Recall that both experiments have the “opt-

out” option, in which case no attribute levels were observed. To account for opt-out op-

tion, researchers (Haaijer, Kamakura, and Wedel, 2001; Kontoleon and Yabe, 2003; Birol,

Karousakis, and Koundouri, 2006) suggested that an alternative specific constant (ASC) be

added to the model. The ASC is specified as 1 for option A and option B, and 0 for option

C, the opt-out option. Except for price, space, and ASC, all the parameters are effects

coded. All attribute levels in option C are coded as 0. The model was specified so that the

probability of selecting a particular egg product was a function of the attribute levels for

that product and the ASC. For each choice experiment, two treatments (with and without

scientific evidence on consequences of each housing system) were compared. Lastly, the re-

sults from choice experiment 1 (CE1) and choice experiment 2 (CE2) will be compared and

analyzed for similarities and differences.

4.5.1 Choice Experiment One

Empirical Model, the Utility Function and WTP

In CE1, the utility a consumer obtains from consuming egg products is a function of price,

housing system, organization that verifies the housing system, shell colour, and Omega-

3 fatty acids, with an ASC accounting for the opt-out option. Table 4.12 presents the

coefficients, standard errors, and their significance for treatment one and treatment two
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from a CL model.

Table 4.12: CE1 coefficients (standard error): estimation results of conditional logit model

Variables Treatment1-w/o additional info Treatment2-w/ additional info
Coefficient Coefficient

y = Choice (SE) (SE)

Price -0.5468*** -0.6225***
(0.023) (0.024)

ASC 2.3495*** 2.6079***
(0.098) (0.101)

Enriched cage -0.1710*** -0.2059***
(0.042) (0.042)

Free run 0.3010*** 0.1715***
(0.040) (0.042)

Free range 0.6273*** 0.5374***
(0.041) (0.041)

Veri-industry 0.1192*** 0.0698*
(0.041) (0.041)

Veri-third party 0.0855** 0.1116***
(0.042) (0.042)

Veri-government 0.3788*** 0.3727***
(0.041) (0.040)

Omega-3 0.1114*** 0.1008***
(0.022) (0.022)

colour-brown -0.0533** -0.0625***
(0.022) (0.022)

N 12432 12288
Log-likelihood -3921.977 -3902.108
χ2
(10) 1261.35 1195.62

Pseudo R2 0.1385 0.1328

* p<0.1 ** p<0.05 *** p<0.01

The overall model fit, measured by Pseudo R2, was 0.1385 for treatment one and 0.1328

for treatment two. A likelihood ratio test was performed to test the null hypothesis that

all the coefficients in the model were equal to zero. The p-value from the LR test for both

treatments were less than 0.0001. Most coefficients were significant at one percent, with the

exception of “verified by industry”, “verified by third party”, and the “colour” attribute. The

positive sign on an attribute coefficient indicates that consuming a product containing that
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attribute will increase one’s utility. The positive sign on the ASC implies a positive impact

on utility occurs when one chooses the purchase option. As expected, respondents generally

get more utility from lower price, government verification, free range and free run housing

systems, and the Omega-3 attribute. Although the enriched cage system is regarded as an

enhanced housing system by animal scientists, the negative sign on its coefficient means

purchasing eggs from an enriched cage system decreases respondents’ utility. Comparing

across two treatments, we find that the sign and significance of parameters of attributes are

very similar.

Marginal willingness to pay (MWTP) for attribute a can be calculated by

MWTPa = −βa/βprice

The MWTP for each attribute in CE1 is calculated and presented in Table 4.13, along

with lower and upper limits of confidence intervals calculated using Krinskey and Robb’s

bootstrap approach (Krinsky and Robb, 1986).

Table 4.13: CE1: Krinsky and Robb Confidence Intervals for MWTP
(in Canadian dollars per dozen)

Treatment 1-w/o additional info Treatment 2-w/ additional info

Attribute MWTP LL UL MWTP LL UL

Enriched cage -0.313*** -0.468 -0.169 -0.331*** -0.466 -0.203
Free run 0.550*** 0.410 0.701 0.276*** 0.151 0.409
Free range 1.147*** 0.989 1.319 0.863*** 0.731 1.002
Veri-industry 0.218*** 0.071 0.366 0.112* -0.020 0.241
Veri-third party 0.156** 0.009 0.314 0.179*** 0.048 0.319
Veri-gvnmt 0.693*** 0.539 0.857 0.599*** 0.468 0.736
Omega3 0.204*** 0.127 0.283 0.162*** 0.094 0.230
colour-brown -0.098** -0.177 -0.018 -0.101*** -0.172 -0.031

* p<0.1 ** p<0.05 *** p<0.01

Respondents are willing to pay a premium for eggs from free run and free range housing

systems, but not for enriched cage systems. However the premium for free run and free
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range eggs are lower than the premium in the market (around $2 per dozen). Respondents

differentiate different verification methods for housing systems, with verification provided

by government inducing a MWTP of $0.693 and $0.599 in treatment one and treatment

two, respectively, which is much higher than verification by industry or a third party. This

is consistent with the finding of Romanowska (2010). A positive MWTP is also found for

eggs with the Omega-3 attribute, and white colour. The latter is surprising since white

eggs are usually cheaper than brown eggs in the market. A possible reason for the discount

in MWTP for brown eggs may be that there are a small segment of consumers that have

positive MWTP for brown eggs, but a large segment of consumers with a negative MWTP.

Overall, such type of preference heterogeneity is reflected by a negative MWTP for brown

eggs.

To investigate whether the marginal WTPs are significant, the distribution of WTP

for each attribute needs to be derived. The commonly used delta method is only applica-

ble for estimators with symmetric confidence intervals. However, the WTP calculated by

WTPi = −βi/βprice is a nonlinear function of estimated parameters. Krinsky and Robb

(1986) proposed the bootstrap procedure to construct confidence intervals for nonlinear es-

timators with asymmetric confidence interval. Following Krinsky and Robb’s procedure, we

obtain confidence interval for WTP for each attribute. As long as the lower limit and upper

limit of confidence interval have the same sign (i.e., zero is not in the confidence interval),

the WTP is significant. From Table 4.13, we confirmed that WTPs for all attributes in

two treatments are significant different from zero at 95 percent confidence level, with the

exception of the “verified by industry” attribute in treatment two, which is significant at 90

percent confidence level. This justifies the further investigation of WTPs. Whether WTPs

for attributes across two treatments are significantly different will be analyzed.
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A Comparison of Treatment One and Treatment Two

Two treatments were compared to evaluate whether additional information on consequences

of each housing system affects consumer preferences. First, the two models are compared

using a Chi-squared test. Then WTPs for each attribute in the two treatments are compared

using a Wald nonlinear test.

Table 4.14 presents the results of a Chi-squared test of all the coefficients across the two

treatments. The p-value is 0.0016, which means that we reject the null hypothesis of equality

of coefficients. This indicates that the respondents’ preferences are different across the two

treatments.

Table 4.14: CE1: Chi-squared test for equality of coeffiecients across two treatments
H0: T1=T2

Chi2(10) statistics Prob > Chi2

28.38 0.0016

Chi-squared test confirmed the coefficients as a bundle are different across treatments.

Then we assessed whether respondents in two groups have different preferences for individual

attributes. This was done by testing the equality of WTP for each attribute. The result of

the Wald test of a nonlinear restriction is presented in Table 4.15. The null hypothesis is

Ho: WTP for attributes in treatment 1 = WTP for attributes in treatment 2.

Table 4.15: CE1: Wald test of the equality of WTP for attributes across two treatments
H0: WTP for Attribute T1 = WTP for Attribute T2

Attribute Chi-squared statistic Prob > Chi2

Enriched cage 0.03 0.8600
Free run 7.32 0.0068
Free range 6.73 0.0095
Veri-industry 1.17 0.2792
Veri-third party 0.05 0.8215
Veri-government 0.79 0.3751
Omega-3 0.61 0.4363
colour-brown 0.00 0.9548
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The WTPs for verification attributes, Omega-3, colour and enriched cage housing sys-

tem are not significantly different across the two treatments. However, we reject the null

hypothesis of equality of WTP for free run and free range housing systems at 1% level. In

treatment one, respondents are willing to pay $0.550 for free run and $1.147 for free range.

In treatment two, where additional information on consequences of each housing system is

provided, WTP decreases to $0.276 for free run and $0.863 for free range. Although we

may conclude such difference is associated with the two information treatments, we noticed

that different preference may also caused by differences in demographic or psychographic

characteristics of two samples. However, as we discussed in the earlier section, our respon-

dents in the two treatments do not differ in either demographics (including gender, region,

education level, age and income) or psychographics (e.g. respondents’ perception, knowledge

and concern about animal welfare ). Ruling out differences in WTP because of differences

in demographic and psychographic characteristics, we proposed another possible cause of

different preferences between two treatments: additional information. Respondents in treat-

ment two have access to the consequences of each housing system on hens’ health, emotional

feelings, and environment (see Table 3.6). The information, which is extracted from the

latest scientific studies, may make respondents aware of the consequences of each housing

system more comprehensively. For example, although cage systems only received one star in

terms of “having the opportunity of exhibiting natural behaviour” and “lowers the likelihood

of hens suffering from fear or emotional discomfort”, it received four stars in “lowering the

likelihood of hens suffering from injury, disease or pain”, which is much higher than free run

and free range systems. In contrast, free run and free range systems provide hens with the

best opportunity to exhibit natural behaviour, but increases the chance of hens’ illness and

pollution. Such information provision may make respondents reevaluate the housing system.

Our result suggest that as the respondents obtain more comprehensive information, they

have a lower valuation for free run and free range systems.
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4.5.2 Choice Experiment Two

Empirical Model, the Utility Function and WTP

In CE2, utility is a function of egg price, the presence of cages, outdoor access, the availability

of nests, perches and scratching pad, and space allowance, with an ASC entering the model

to account for the opt-out option. The results are reported in Table 4.16. The Pseudo R2

values for the models from treatment 1 and 2 were 0.1564 and 0.1525, respectively. Like CE1,

the p-value for the null of jointly zero coefficients was less than 0.00001. All the attributes

were significant at one percent level, except for the cage attribute in treatment two, which

is significant at five percent level. A positive and significant ASC coefficient indicates that

respondents tend to move away from the opt-out option. Respondents generally prefer lower

price and higher animal welfare, which is similar to the results in CE1. To be more specific,

respondents prefer housing systems that are cage free, allow outdoor access, have more space

and are equipped with nest, perches for roosting and scratch pad for dust bathing. This is

in line with our expectation.

Table 4.17 reports the marginal WTP for attributes in choice experiment two, as well

as the Krinsky and Robb confidence intervals. All WTPs are significantly different from

zero at a 95 percent confidence level. The negative sign on WTP for “caged” attributes can

be interpreted as a positive WTP for “cage-free” attribute. Respondents are willing to pay

$0.191 (or $0.078 in treatment two) for cage-free attribute. Respondents are willing to pay

a premium to allow hens to have access to outdoors, to have nests, perches and scratching

pad, and to have more space. Of all the attributes, the attribute ”outdoor access” yields

the highest WTP at $0.6341 and $0.5713, followed by nests, perches, scratching pads, and

cage-free attributes. The WTP for more space allowance for hens is $0.005 in treatment one

(or $0.004 in treatment two) for an unit increase in space. The WTPs for all four attributes

in treatment one are higher than that in treatment two. Whether the difference is significant
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Table 4.16: CE2 coefficients (standard error): estimation results of conditional logit model

Variables Treatment1-w/o additional info Treatment2-w/ additional info
Coefficient Coefficient

y = Choice (SE) (SE)

Price -0.6644*** -0.6738***
(0.025) (0.025)

ASC 1.9886*** 2.2770***
(0.116) (0.114)

Cage -0.1266*** -0.0524**
(0.023) (0.023)

Outdoor 0.4213*** 0.3850***
(0.024) (0.023)

Nest perch pad 0.2996*** 0.2952***
(0.024) (0.023)

Space 0.0032*** 0.0024***
(0.000) (0.000)

N 12288 12336
Log-likelihood -3796.2336 -3828.4807
χ2
(6) 1407.36 1378.03

Pseudo R2 0.1564 0.1525

* p<0.1 ** p<0.05 *** p<0.01
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will be compared in the next section.

Table 4.17: CE2: Krinsky and Robb Confidence Intervals for WTP

Treatment1-w/o additional info Treatment2-w/ additional info

Attribute MWTP LL UL MWTP LL UL

Caged -0.191*** -0.259 -0.124 -0.078*** -0.144 -0.013
Outdoor 0.634*** 0.559 0.717 0.571*** 0.500 0.649
Nest 1 0.451*** 0.383 0.526 0.438** 0.373 0.509
Space 0.005*** 0.004 0.006 0.004*** 0.003 0.005

* p<0.1 ** p<0.05 *** p<0.01
1 Nest is short for nest boxes, perches for roosting and scratch pad for dust
bathing.

A Comparison of Treatment One and Treatment Two

First, a Chi-squared test is conducted to evaluate the coefficients in the two models for the

two treatments. The null hypothesis is that the coefficients in each treatments model are

equal. Table 4.18 shows that the null hypothesis is rejected at 95 percent level.

Table 4.18: CE2: Chi-squared test for equality of coefficients across two treatments
H0: T1=T2

Chi2(6) statistics Prob > Chi2

14.68 0.0229

To investigate the WTP difference for individual attribute, the Wald test of nonlinear

restriction is performed, see Table 4.19 for the results.

Table 4.19: CE2: Wald test of the equality of WTP for attributes across two treatments
H0: WTP for Attribute T1 = WTP for Attribute T2

Attribute Chi2 statistics Prob > Chi2

Cage 5.58 0.0182
Outdoor 1.35 0.2453
Nest perch pad 0.06 0.8063
Space 2.69 0.1007
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The WTP for outdoor access, nest, perches for roosting and scratch pad for dust bathing,

although smaller in treatment two, are not significantly different. The p-value for the dif-

ference in WTP for space is marginally significant at 10.07 percent. The only attribute for

which the WTP is significantly different at 95 percent level is “caged” or “cage-free”. With

the additional information, WTP for cage-free attributes decreased from $0.1906 in treat-

ment one to $0.0778 in treatment two. As we discussed in the earlier section, the ANOVA

tests showed that the sample demographic and psychographic characteristics are not sig-

nificantly different across treatments. Therefore, we propose that respondents’ marginal

WTP for cage-free attributes decreases when they have access to additional information on

consequences of each housing systems based on scientific research.

If we take a closer look at the additional information provided to respondents, we may

explain why marginal WTP decreases for cage-free attribute. The cage housing system is

considered as a housing system that provides little opportunity for hens to exhibit natural

behaviours, as opposed to free run and free range. However, scientists evaluated the housing

systems from several other perspectives, such as hens’ health, emotional status, and envi-

ronmental impacts. Cage systems performed best in terms of “lowering the likelihood of

hens suffering from injury, disease or pain”, and in terms of “environmentally friendly”. In

contrast, free run and free range housing systems, which is cage-free, would increase hens’

hazard of illness, and deteriorate the environment. Respondents in treatment two received

information that is more objective and complete, thus lowered their valuation for cage-free

attribute.

4.5.3 Choice Experiment One and Two: a Comprehensive Look

When we compare two choice experiments, we pay particular attention to attributes related

to the housing systems. The attributes in CE1 are characteristics of egg products, including

the housing system, while the attributes in CE2 are characteristics of a housing system. A
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housing system can be described by its characteristics. For example, an enriched cage system

is caged, has no outdoor access, has nest boxes, perches, scratch pads, and has around 93

square inches space per hen according to Canadian standards (CARC, 2003). Using the

WTPs for each characteristics obtained in CE2 (See Table 4.17), we can calculate WTPs

for each housing systems indirectly by adding up the marginal utility of each characteristics.

To elaborate it more clear, we calculate the WTP for enriched cage system using data in

CE2 treatment one as an example. The space allowance for enriched cage is around 93

square inches per bird, and the marginal WTP for one square inch per bird is $0.005 in CE2

treatment 2. Therefore, the marginal WTP for 93 square inches is $0.005 ∗ 93 = 0.465. The

“caged” attribute and “no outdoor access” attributes yield a negative WTP of $-0.191 and

$-0.634, respectively. The nest, perches and scratch pads are presented in enriched cage, and

the marginal WTP for this attribute is $0.451. Now the marginal WTP for enriched cage

can be calculated by adding marginal WTP for characteristics: MWTP (enriched cage)=

$0.005 ∗ 93− $0.191− $0.634 + $0.451 = $0.091

Table 4.20 lists the marginal WTP for each housing system calculated directly from CE1,

and indirectly from CE2. For all cases, the value of marginal WTPs from CE2 are lager than

that from CE1 without exception. The change is economically significant for enriched cage.

Respondents’ marginal WTP is negative ($-0.313 in treatment one or $-0.331 in treatment

two) when they know the egg is from enriched cage system. However, when respondents

were provided with a set of characteristics of enriched cage system, instead of merely the

name of “enriched cage”, their WTP became positive ($0.091 in treatment one or $0.161

in treatment two). This may indicate that with more transparent information about the

housing systems, respondents are willing to pay more. 11 If respondents are not provided

with detailed information, for housing systems like “enriched cage”, some respondents may

11The higher WTP calculated from CE2 can also be due to the different experimental design. In CE1, not
only housing systems but also other attributes, such as verification, Omega-3 are presented, while in CE2,
only attributes of housing systems are presented.
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focus on the word “cage” in the name and ignore the other desirable characteristics of the

housing system.

In addition, unlike that in CE1, the WTP for enriched cage in CE2 treatment two

increased from $0.091 to $0.161 when additional information on consequences of housing

systems is presented.

Table 4.20: Pooled marginal WTP: CE1 & CE2

Housing systems Treatment 1 Treatment 2

Enriched cage CE1 -0.313 -0.331
CE2 0.091 0.161

Free run CE1 0.550 0.276
CE2 0.668 0.473

Free range CE1 1.147 0.863
CE2 1.936 1.615

As introduced in the earlier section, a free range system has all the features a free run

system has, plus the opportunity of outdoor access. If we see a difference between marginal

WTP for free run and marginal WTP for free range housing systems, we may interpret the

difference as marginal WTP for outdoor access. Theoretically, if respondents are consistent

in their understanding of housing systems and their marginal WTP for housing systems and

characteristics of housing systems, the marginal WTP for outdoor access should be equal

to the difference in marginal WTP for free run and free range. From our results, in CE1,

the difference between marginal WTP for free run and free range is C$0.597 for treatment 1

and C$0.587 for treatment 2. In CE2, the marginal WTP for outdoor access were measured

directly at C$0.634 for treatment 1 and C$0.571 for treatment 2. The WTP for outdoor ac-

cess calculated indirectly from choice experiment one is very close to that calculated directly

from choice experiment two. This means respondents have fairly consistent valuation of free

run, free range system, and outdoor access across the two experiments.

81



The WTP differences between two treatments are also informative. There are two points

to which we draw attention. First, in CE1, when additional information is presented to

respondents, their WTP for free run and free range (only) decrease. Second, in CE2, the

WTP for cage-free attribute (only) decreases with the presence of additional information.

Notice that free run and free range systems are two and only two housing systems that

features cage-free. Essentially, the two points tell the same story: When respondents are

exposed to information on consequences of each housing system, they tend to focus on cage-

free attributes. As they are more knowledgable about the cons and pros of each housing

system and characteristics of a housing system, their WTP decreases for cage-free attribute,

or housing systems with cage-free attribute.

4.6 The Alternative Models

The above analysis assumes preferences are homogeneous within each treatment-experiment

combination. Although results are informative, some may argue that the model has two

major limitations, including its assumption of independent of irrelevant alternatives, and

failing to account for preference heterogeneity within each treatment. This section addresses

these two issues.

The CL model assumes IID error terms, which is equivalent to the behavioural assumption

of independence of irrelevant alternatives (IIA) (Hensher, Rose, and Greene, 2005, p. 479).

The IIA assumption states that the probability of choosing alternative i over alternative j

maintains when any other alternative is included or excluded from the choice set. Hausman

and McFadden (1984) proposed a specification test to test if the IIA property is violated.

The test has two steps. First, a full model with no restriction and with all the alternatives is

estimated. Second, a model with the same attributes but a restricted number of alternatives
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is estimated. The test statistic is calculated as below

q = [bu − br]
′[Vr − Vu]

−1[bu − br] (4.1)

where bu is a vector from the unrestricted model, br is a vector from the restricted model, Vu

is the variance-covariance matrix for the unrestricted model, Vr is the variance-covariance

matrix of the restricted model. The test statistic has a Chi-squared distribution, with the

degree of freedom equals to equal to the number of coefficients estimated in the restricted

model.

Another issue with the CL model is that it assumes preference homogeneity. Preference

homogeneity is not a realistic assumption in most cases, including this study. Preference for

egg products is most likely different from person to person. However, individual preference

heterogeneity is not the focus of this study. Rather, the study is more concerned with the

marginal WTP for attributes and whether providing additional information changes the

preference of respondents. Estimating separate models for each treatment in each coefficient

allows for some preference heterogeneity within each experiment.

There are several alternative models that do not require the IIA property and capture

preference heterogeneity, namely the nested logit model, latent class models and the mixed

logit model. Our data was applied to a mixed logit model (ML), which assumes every

individual has different preferences. Instead of a point estimation for all the parameters,

some parameters in the ML model are specified to have a distribution, usually normally or

log-normally distributed. We will present and compare the results from the ML model to

the CL model.

In the ML model, all coefficients are set as normally distributed, except for the ASC

and price. The mean and standard deviation of the normally distributed coefficients are

estimated. The result showed that the standard deviation of most random variables are
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significant, except for industry verification, third party certifier verification, and enriched

cage. For brevity, the estimation results of the ML model is omitted. Instead, the marginal

WTP for each variable is presented and compared to the results from conditional logit model

in Table 4.21 (CE1) and Table 4.22 (CE2).

Table 4.21: CE1 MWTP: comparing mixed logit and conditional logit

CE1 T1 CE1 T2

ML CL Ratio ML CL ratio

Enriched cage -0.186 -0.313 0.60 -0.218 -0.331 0.66
Free run 0.576 0.550 1.05 0.276 0.276 1.00
Free range 1.190 1.147 1.04 0.893 0.863 1.03
Veri-industry 0.225 0.218 1.03 0.132 0.112 1.18
Veri-third party 0.188 0.156 1.20 0.195 0.179 1.09
Veri-government 0.712 0.693 1.03 0.609 0.599 1.02
Omega-3 0.185 0.204 0.91 0.151 0.162 0.93
Color-brown -0.092 -0.097 0.95 -0.086 -0.100 0.86

Marginal WTPs for most characteristics are quite close in the ML and CL models, except

for the enriched cage attribute. Note that in ML model, the standard deviation of enriched

cage coefficient is not statistically significant. The ratio of WTP for each attribute from the

two models (i.e., ML and CL) are calculated to account for the relative differences in WTP

for attributes in each treatment. The ratio of marginal WTP from the ML and CL models

are very similar in treatment one and two. WTPs from the CL model are generally smaller

than that from ML model, which is consistent with previous studies (Birol, Karousakis, and

Koundouri, 2006; Greene and Hensher, 2003). Considering commonly occurred hypothetical

bias problem in stated preference studies, which causes the stated WTPs to be higher than

the actual WTPs, we suggest that the WTPs in the CL model be a more conservative

measure of true WTPs. The marginal WTP results from CE2 are presented in Table 4.22.

The marginal WTPs calculated by estimates from the ML model are close to those from the

CL model. The negative WTP for “caged” can be interpreted as positive WTP for cage-free

attributes. Thus, marginal WTPs value for all attributes are less in treatment two than in
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treatment one in the results from the ML model, which is consistent with the results from

the CL model.

Table 4.22: CE2 MWTP: comparing mixed logit and conditional logit

CE2 T1 CE2 T2

ML CL Ratio ML CL Ratio
Cage -0.217 -0.191 1.14 -0.119 -0.078 1.54
Outdoor 0.633 0.634 1.00 0.545 0.571 0.95
Nest 0.483 0.451 1.07 0.452 0.438 1.03
Space 0.002 0.005 0.48 0.002 0.003 0.52

4.7 Summary

This chapter presents the analysis, estimation and discussion of the data from the sur-

vey. Two thousand and fifty six responses were received, and were evenly distributed in

four versions of the survey. The sample generally represent Canadian population in terms

of demographic characteristics. Around 25 percent of the respondents reported that they

had purchased free run or free range eggs before. Descriptive analysis on respondents con-

cern, knowledge and perception towards animal welfare is informative. Although Canadians

showed a certain level of concern about farm animal welfare, they ranked animal welfare as

seventh out of eleven important issues related to food purchase. As for different aspects of

animal welfare, respondents generally perceived “basic health and functioning” to be more

important than “opportunity of exhibiting natural behaviour” and “affective states”. The

knowledge about animal welfare respondents had was limited, and only 16 percent of the

respondents had some knowledge about free run housing system. Respondents generally

believed scientific evidence be used to determine how farm animals are treated. This was

confirmed indirectly by our estimation results. ANOVA tests for every demographic and psy-

chographic questions suggests that the sample characteristics are not significantly different

across survey treatments.
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Respondents were willing to pay a premium for eggs from free run ($0.550 per dozen

in treatment one, or $0.276 per dozen in treatment two) and free range ($1.147 per dozen

in treatment one, or $0.863 per dozen in treatment two) housing systems, but not for eggs

from enriched cage systems. Verification for housing systems also played an important

role in respondents’ choice of eggs. Government was the most preferable organization for

verification. For specific characteristics of a housing system, as expected, respondents were

willing to pay a premium for cage-free, outdoor access, having nest boxes, perches for roosting

and scratch pads for dust bathing, and more space.

Comparing treatment one and two in each choice experiment, we conclude that the sci-

entific evidence regarding consequences of each housing system has an effect on respondents’

choice of eggs. The information provided to respondents evaluated the housing systems in

terms of the consequences on hens’ health, natural behaviour, affective states and the en-

vironment. Therefore, not only the benefits but also some drawbacks of free run and free

range systems were introduced to respondents, leading respondents to decrease their valua-

tion of free run and free range housing systems in CE1. The same information also induced

a decrease on marginal WTP for cage-free attributes in CE2. Considering that free run

and free range are the only two housing systems that are cage-free, the results in CE1 and

CE2 were consistent. Through a comprehensive look at CE1 and CE2, it was found that if

characteristics of an enhanced animal welfare housing system were presented instead of the

name of the housing system, respondents were generally willing to pay more for eggs from

that housing system.
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Chapter 5 Conclusion

5.1 Introduction

The final chapter first reviews the research questions, purpose and objectives of the study,

and evaluates the findings. Then the implications for Canadian egg industry are discussed.

Finally the limitations of the research are discussed and recommendations for future research

are proposed.

Animal welfare is an emerging issue around the world. Consumers’ concern about farm

animal welfare may affect their purchase decision towards animal food products, including

eggs. As the EU phased out conventional cages in January, 2012, and California passed

Proposition 2 to set certain standards to improve laying hens’ welfare, it is possible that

Canada may have similar national policy in the future. Even in the absence of regulation,

public awareness and concern for laying hens’ welfare may put pressure on producers, lead-

ing some producers to adopt enhanced animal welfare systems. Therefore, understanding

consumer preference and willingness to pay (WTP) for eggs from enhanced animal welfare

housing systems is important to egg producers and policy makers.

This study examined consumer valuation for eggs from different housing systems, as well

as valuation of characteristics of different housing systems. To achieve the objectives, two

choice experiments (CE) were designed. The first CE investigated consumer preferences for

different housing systems. This CE aimed at designing egg products with the attributes

that resemble eggs that could appear in the market. Therefore, the attributes of the first

choice experiments are price, housing systems, organization that verifies the housing systems,

Omega-3 and shell colour. CE2 enabled the valuation for specific characteristics of a housing
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system, hence the attributes in CE2 should reflect the major feature of a housing system.

After a review of the literature on hens’ housing, four attributes that describe a housing

systems were chosen: outdoor access, caged or not, space, and the availability of nest boxes,

perches for roosting and scratch pads for dust bathing. The price attribute was also included

to measure the WTP for other attributes in CE2. The choice experiments forced respondents

to trade-off attributes of eggs and, based on this, the marginal WTP of each attribute on

utility was calculated.

The study also aimed at assessing the effect of information on consumers’ purchase be-

haviour towards eggs from enhanced animal welfare production systems. To achieve this

objective, for each choice experiment, two information treatments were utilized. The housing

systems were described by a set of their characteristics in both treatments, while additional

information on the consequences of each housing systems were provided in the second treat-

ment. Based on scientific evidence, this additional information included the consequences of

each housing system on four aspects: hens’ health, hens’ ability to exhibit natural behaviours,

affective states and the impact of housing systems on environment. The two information

treatments filled a gap in the literature in that it enabled exploration of whether consequences

of the housing system affect valuation.

The rest of the chapter is organized as follows: the summary of key findings will be

presented next, followed by the implications for Canadian egg industry. Then the limitations

of the study are discussed. The chapter concludes with suggestions for future research.

5.2 Summary of Findings

The sample was representative of the Canadian population in terms of demographic charac-

teristics. Respondents were generally concerned about animal welfare, but did not consider

animal welfare among the top issues when purchasing food. Of the three aspects of ani-
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mal welfare, namely basic health and functioning, natural behaviour, and affective states,

“basic health and functioning” was viewed as the most important aspect of animal welfare.

Respondents’ knowledge of animal production was limited, and they believed that scientific

evidence, rather than ethical or moral considerations, should be used to determine how farm

animals are treated.

The results from estimation were informative. In CE1 treatment one, respondents were

willing to pay a premium of $1.147 ($0.863 in treatment two) per dozen for free range and

$0.550 ($0.276 in treatment two) per dozen for free run systems. The marginal WTP for the

two housing systems were higher than the marginal WTP for Omega-3 fatty acid enhanced

eggs, or white/brown colour attribute in both treatments. However, eggs from an enriched

cage system did not induce a positive marginal WTP ($-0.313 per dozen in treatment one

and $-0.331 per dozen in treatment two) among respondents. Considering that eggs from

enriched cage systems have not been in the market yet, the respondents may not be willing

to take the risk and pay for a product with which they were not familiar. In addition,

the “caged” attribute may lower some respondents’ acceptance of eggs from enriched cage

housing system. For verification attributes, respondents were willing to pay a premium of

$0.693 in treatment one (or $0.599 in treatment two) if government verifies the housing

systems, $0.156 (or $0.179 in treatment two) for third party certifier verification and $0.218

(or $0.112 in treatment two) for industry certifier.

The results in CE2 showed respondents’ valuation for eggs with specific characteristics

of a housing system. Of all the attributes, “outdoor access” yielded the highest marginal

WTP ($0.634 in treatment one and $0.571 in treatment two) followed by “the presence of

nest boxes, perches for roosting and scratch pads for dust bathing” ($0.451 in treatment one

and $0.438), and the cage-free attribute ($0.191 in treatment one and $0.078 in treatment

two). Respondents were willing to pay $0.005 in treatment one (or $0.004 in treatment two)

for every square inch increase in a housing system.
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The effect of information was assessed by comparing the WTP results from two informa-

tion treatments in each CE. In CE1, with the provision of additional information in treatment

two, respondents’ marginal WTPs for free run and free range housing systems decreased sig-

nificantly compared to treatment one. There was no other significant differences in WTP

found for other attributes in CE1. In CE2, the WTP for cage-free attributes decreased in

treatment two, but not for other attributes. As there were no differences in sample char-

acteristics across treatments, we may attribute the disparity in WTPs across treatments to

the different information treatments. The information on consequences of each housing sys-

tems may make respondents realize the benefit, as well as the risk of each housing systems.

Respondents may decrease their valuation for free run and free range systems since they re-

alized the risks of the two housing systems on hens’ health and environment. Similarly, the

cage housing system, although conventionally viewed as a housing system that limits hens’

natural behaviour, is better for hens’ health and environment. Recall that responses to

questions on perception of different aspects of animal welfare indicated that respondents are

more concerned about basic health and functioning. It is possible that respondents decrease

their valuation for the cage-free attribute because of their concern about hens’ health.

5.3 Implication for Canadian Egg Industry

The increasing level of concern about animal welfare may impact the Canadian egg market.

This study assessed the consumer side of the market and generated the market information

for eggs from enhanced animal welfare housing systems. The market information can be

utilized jointly with a study on the costs of hens’ housing systems. A cost-benefit analysis

can be undertaken and the most economically beneficial housing system can be identified.

Egg producers need such information to make appropriate production strategy/decisions

regarding housing systems.
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The results from the study may be illuminating for eggs producers who have already

adopted enhanced animal welfare housing systems. Without verification, production prac-

tices, as credence attributes, cannot be perceived by consumers either before or after pur-

chase, consumers may rely on organizations to verify the housing system and to reduce any

information asymmetries. Evidence from this study indicated that consumers benefit from

verification of housing systems. Respondents showed a positive and significant marginal

WTP for verification attribute: $0.693 if verified by government, $0.156 if verified by third

party and $0.218 if verified by industry. It is worth noticing that of the three verification

organizations, respondents were willing to pay the most for government verification at $0.693

per dozen, which is even higher than the marginal WTP for free run attribute ($0.550 per

dozen). It may be necessary for egg producers to choose an organization to verify the housing

system that eggs are from.

Although consumers have limited knowledge about animal production system and animal

welfare, they are sensitive to information about housing systems. It is important for egg

producers to communicate well with consumers. Providing detailed knowledge about animal

welfare and housing systems may reduce information asymmetry. In our study, the additional

information on the consequences of housing systems can affect consumers’ purchase decision.

To be more specific, consumers may lower their valuation for eggs from free run and free

range housing systems if they receive more complete information or negative consequences

of enhanced animal welfare housing systems. However, if characteristics of an enhanced

animal welfare housing system were presented instead of the name of the housing system,

respondents were generally willing to pay more for eggs from that housing system.
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5.4 Limitation of the Research

As some of the egg products with certain attributes in question are not on market, the data

used here was collected using a stated choice survey. Like all stated choice data, the results

are subject to hypothetical bias. The consequences of hypothetical bias is that respondents’

stated WTP is higher than their actual WTP. This is the most noticeable limitation of the

research.

The design of the choice experiment may also be a limitation. The choice of the attributes

for CE1 were based on real egg product characteristics. However, constrained by the design

size, there may be several attributes important to respondents’ choice that we overlooked

in our choice experiment. For example, the brand of eggs, package, size, and the type of

feed, etc, can also influence consumers’ egg choice. Omitting these attributes may lead to

a larger error term in the utility function. The choice of attributes for CE2 were based

on the characteristics of a housing system. For the sake of the experiment design size,

we combined nest boxes, perches for roosting, and scratch pads for dust bathing as one

attribute. Therefore, it is impossible to understand the valuation of the three characteristics

individually. In addition, some attributes may have more levels than they were in our choice

experiment. For example, if a housing system is cage-free, it can either be built as a one-level

barn or multi-level aviary. This is not differentiated in the design of the study, so that the

valuation information we get out of the study may be incomplete.

The assumption of preference homogeneity may be another limitation. The conditional

logit model used for the study does not account for preference heterogeneity. It may be

more reasonable to assume that respondents’ preferences are heterogeneous in egg products

with different attributes. Exploring the level and the structure of preference heterogeneity

is relevant since more complete market information can be generated, such as the portion

of consumers willing to pay a certain amount of premium for animal welfare attributes.
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Moreover, whether people with certain characteristics (demographic and/or psychographic

characteristics) are willing to pay more for eggs from enhanced animal welfare housing sys-

tems was not explored. Understanding whether such differences exist can help egg producers

or egg industry to find the potential market and consumers.

5.5 Suggestions for Future Research

To get a more accurate valuation for egg attributes, the stated choice method can be accom-

panied by the real purchase option. A number of studies (Olesen et al., 2010; Jaeger et al.,

2004; Silva et al., 2007) showed evidence that with a real purchase option, hypothetical bias

can be minimized. Future research may incorporate real payment in the experiment design,

and compared with results from pure stated preference data.

The provision of information holds prominence of the study. Results suggest informa-

tion may affect consumers’ preference and change their choice behaviour. The additional

information provided in this study is based on scientific evidence and is relatively objective.

However, consumers are exposed to various information in real life, such as articles, videos

produced by animal welfare activist, etc. Such information can be vivid but relatively sub-

jective. Assessing the effect of this information can be done in the future research. It is also

interesting to see when respondents are exposed to both type of information, which type of

information can be more influential. On the other hand, which segment of consumers can

be affected most by information can also be investigated.

The final suggestion is on the investigation of consumer segmentation. Researchers can

investigate the consumer segmentation based on their WTP for eggs from enhanced animal

welfare housing systems. For the segment that shows a higher acceptance for eggs from en-

hanced animal welfare production system, researchers can further examine the demographic

and psychographic characteristics of individuals in the segment. Meanwhile, by evaluating
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the size of the segment, the market size for eggs from enhanced animal welfare production

systems can be identified.

94



Bibliography

Adamowicz, W., P. Boxall, M. Williams, and J. Louviere. 1998. “Stated preference ap-

proaches for measuring passive use values: choice experiments and contingent valuation.”

American journal of agricultural economics 80:64–75.

Akaichi, F., R.M. Nayga, and J.M. Gil. 2012. “Assessing Consumers Willingness to Pay for

Different Units of Organic Milk: Evidence from Multiunit Auctions.” Canadian Journal

of Agricultural Economics/Revue canadienne d’agroeconomie, pp. .

Alfnes, F. 2003. “Willingness to pay for quality in experimental auction markets and stated

choice surveys.” PhD dissertation, Department of Economics and Social Sciences, Agri-

cultural University of Norway.

Allender, W., and T. Richards. 2010. “Consumer Impact of Animal Welfare Regulation in the

California Poultry Industry.” Journal of Agricultural and Resource Economics 35:424–442.

Andreoni, J. 1990. “Impure altruism and donations to public goods: a theory of warm-glow

giving.” The Economic Journal 100:464–477.

Andrews, D., B. Nonnecke, and J. Preece. 2003. “Electronic survey methodology: A

case study in reaching hard-to-involve Internet users.” International Journal of Human-

Computer Interaction 16:185–210.

Appleby, M.C. 2003. “The European Union ban on conventional cages for laying hens: His-

tory and prospects.” Journal of Applied Animal Welfare Science 6:103–121.

Baltzer, K. 2004. “Consumers willingness to pay for food quality–the case of eggs.” Food

Economics-Acta Agriculturae Scandinavica, Section C 1:78–90.

95



Banzhaf, M., F. Johnson, and K. Mathews. 2001. “Opt-out alternatives and anglers’ stated

preferences.” The choice modelling approach to environmental valuation, pp. 157–177.

Batsell, R., and J. Louviere. 1991. “Experimental analysis of choice.” Marketing letters

2:199–214.

Bejaei, M., K. Wiseman, and K. Cheng. 2011. “Influences of demographic characteristics,

attitudes, and preferences of consumers on table egg consumption in British Columbia,

Canada.” Poultry science 90:1088–1095.

Bennett, R. 1997. “Farm animal welfare and food policy.” Food Policy 22:281–288.

—. 1998. “Measuring public support for animal welfare legislation: A case study of cage egg

production.” Animal Welfare 7:1–10.

—. 1995. “The value of farm animal welfare.” Journal of Agricultural Economics 46:46–60.

Bennett, R., and R. Blaney. 2003. “Estimating the benefits of farm animal welfare legislation

using the contingent valuation method.” Agricultural Economics 29:85–98.

Bennett, R., and D. Larson. 1996. “Contingent valuation of the perceived benefits of farm

animal welfare legislation: an exploratory survey.” Journal of Agricultural Economics

47:224–235.

Bernard, J., and D. Bernard. 2009. “What is it about organic milk? An experimental

analysis.” American Journal of Agricultural Economics 91:826–836.

Birol, E., K. Karousakis, and P. Koundouri. 2006. “Using a choice experiment to account

for preference heterogeneity in wetland attributes: The case of Cheimaditida wetland in

Greece.” Ecological Economics 60:145–156.

96



Boccaletti, S., D. Moro, et al. 2000. “Consumer willingness-to-pay for GM food products in

Italy.” AgBioForum 3:259–267.

Box, J. 1983. “Product Quality Assessment by Consumersthe Role of Product Information.”

Industrial Management & Data Systems 83:25–31.

Brunsø, K., T. Fjord, and K. Grunert. 2002. Consumers’ food choice and quality perception.

Aarhus School of Business, MAPP-Centre for Research on Customer Relations in the Food

Sector.

CARC, C.A.F.R.C. 2003. “Recommended code of practice for the care of pullets, layers and

spent fowl.” Working paper, CARC, Ottawa, Ontario, Canada.

Carlsson, F., P. Frykblom, and C. Johan Lagerkvist. 2005. “Using cheap talk as a test of

validity in choice experiments.” Economics Letters 89:147–152.

Carlsson, F., P. Frykblom, and C.J. Lagerkvist. 2007. “Consumer willingness to pay for farm

animal welfare: mobile abattoirs versus transportation to slaughter.” European Review of

Agricultural Economics 34:321–344.

Carlsson, F., P. Grykblom, and C.J. Lagerkvist. 2007. “Farm animal welfare-testing for

market failure.” Journal of Agricultural and Applied Economics 39.

Carlucci, A., E. Monteleone, A. Braghieri, and F. Napolitano. 2009. “Mapping the effect of

information about animal welfare on consumer liking and willingness to pay for yogurt.”

Journal of Sensory Studies 24:712–730.

Casewell, M., C. Friis, E. Marco, P. McMullin, and I. Phillips. 2003. “The European ban on

growth-promoting antibiotics and emerging consequences for human and animal health.”

Journal of Antimicrobial Chemotherapy 52:159–161.

97



Chang, J.B., J.L. Lusk, and F.B. Norwood. 2010. “The price of happy hens: A hedonic

analysis of retail egg prices.” Journal of Agricultural and Resource Economics 35:406.

Chilton, S., D. Burgess, and W. Hutchinson. 2006. “The relative value of farm animal wel-

fare.” Ecological Economics 59:353–363.

Cone, T. 2012. “Burger King becomes first national chain to pledge cage-free pork and

eggs.” http://www.huffingtonpost.ca/2012/04/25/burger-king-becomes-first_n_

1451763.html, Accessed: 14/08/2012.

Cummings, R.G., D.S. Brookshire, W.D. Schulze, R.C. Bishop, and K.J. Arrow. 1986. Valu-

ing environmental goods: An assessment of the contingent valuation method . Rowman &

Allanheld Totowa, NJ.

Dahl, C., A. Permin, J. Christensen, M. Bisgaard, A. Muhairwa, K. Petersen, J. Poulsen,

and A. Jensen. 2002. “The effect of concurrent infections with¡ i¿ Pasteurella multocida¡/i¿

and¡ i¿ Ascaridia galli¡/i¿ on free range chickens.” Veterinary microbiology 86:313–324.

Darby, M., and E. Karni. 1973. “Free competition and the optimal amount of fraud.” Journal

of law and Economics 16:67–88.

Davis, R. 1963a. “Recreation planning as an economic problem.” Nat. Resources J. 3:239.

—. 1963b. “The value of outdoor recreation: an economic study of the Maine Woods.” PhD

dissertation, Harvard University.
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Appendix A.1 
 

Choice sets generated by SAS 
  
 

Choice experiment one 
 
Block Chset Factor Option1 Option 2 

1 1 Housing System Enriched cage Free range 
1 1 Organization that verifies the housing system Government No verification 
1 1 Color White Brown 
1 1 Omega-3 Yes No 
1 1 Price $5.80  $3.80  
1 2 Housing System Conventional cage Enriched cage 
1 2 Organization that verifies the housing system Industry No verification 
1 2 Color White Brown 
1 2 Omega-3 Yes No 
1 2 Price $3.80  $4.80  
1 3 Housing System Free range Enriched cage 
1 3 Organization that verifies the housing system Industry Third Party 
1 3 Color Brown White 
1 3 Omega-3 Yes No 
1 3 Price $4.80  $5.80  
1 4 Housing System Conventional cage Free range 
1 4 Organization that verifies the housing system No verification Government 
1 4 Color Brown White 
1 4 Omega-3 No Yes 
1 4 Price $3.80  $2.80  
1 5 Housing System Free run Conventional cage 
1 5 Organization that verifies the housing system Third Party Government 
1 5 Color Brown White 
1 5 Omega-3 Yes No 
1 5 Price $5.80  $2.80  
1 6 Housing System Free run Enriched cage 
1 6 Organization that verifies the housing system Third Party No verification 
1 6 Color Brown White 
1 6 Omega-3 No Yes 
1 6 Price $4.80  $2.80  
1 7 Housing System Free range Conventional cage 
1 7 Organization that verifies the housing system Government Industry 
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1 7 Color Brown White 
1 7 Omega-3 No Yes 
1 7 Price $2.80  $3.80  
1 8 Housing System Enriched cage Free range 
1 8 Organization that verifies the housing system Third Party No verification 
1 8 Color Brown White 
1 8 Omega-3 No Yes 
1 8 Price $4.80  $5.80  
2 1 Housing System Free run Enriched cage 
2 1 Organization that verifies the housing system Government No verification 
2 1 Color Brown White 
2 1 Omega-3 Yes No 
2 1 Price $4.80  $3.80  
2 2 Housing System Conventional cage Free run 
2 2 Organization that verifies the housing system Government Third Party 
2 2 Color Brown White 
2 2 Omega-3 Yes No 
2 2 Price $3.80  $4.80  
2 3 Housing System Free range Enriched cage 
2 3 Organization that verifies the housing system Industry No verification 
2 3 Color Brown White 
2 3 Omega-3 Yes No 
2 3 Price $5.80  $2.80  
2 4 Housing System Free range Enriched cage 
2 4 Organization that verifies the housing system Third Party Industry 
2 4 Color White Brown 
2 4 Omega-3 No Yes 
2 4 Price $5.80  $4.80  
2 5 Housing System Conventional cage Free run 
2 5 Organization that verifies the housing system No verification Industry 
2 5 Color Brown White 
2 5 Omega-3 Yes No 
2 5 Price $4.80  $5.80  
2 6 Housing System Free run Conventional cage 
2 6 Organization that verifies the housing system Industry Government 
2 6 Color White Brown 
2 6 Omega-3 No Yes 
2 6 Price $3.80  $5.80  
2 7 Housing System Conventional cage Free range 
2 7 Organization that verifies the housing system Third Party Government 
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2 7 Color White Brown 
2 7 Omega-3 No Yes 
2 7 Price $2.80  $3.80  
2 8 Housing System Enriched cage Free range 
2 8 Organization that verifies the housing system Industry Third Party 
2 8 Color White Brown 
2 8 Omega-3 Yes No 
2 8 Price $4.80  $2.80  
3 1 Housing System Enriched cage Free run 
3 1 Organization that verifies the housing system Third Party Government 
3 1 Color Brown White 
3 1 Omega-3 Yes No 
3 1 Price $4.80  $3.80  
3 2 Housing System Conventional cage Enriched cage 
3 2 Organization that verifies the housing system Government Industry 
3 2 Color White Brown 
3 2 Omega-3 Yes No 
3 2 Price $4.80  $2.80  
3 3 Housing System Free range Free run 
3 3 Organization that verifies the housing system Industry No verification 
3 3 Color Brown White 
3 3 Omega-3 No Yes 
3 3 Price $3.80  $2.80  
3 4 Housing System Enriched cage Conventional cage 
3 4 Organization that verifies the housing system Government No verification 
3 4 Color White Brown 
3 4 Omega-3 No Yes 
3 4 Price $3.80  $2.80  
3 5 Housing System Free run Free range 
3 5 Organization that verifies the housing system No verification Third Party 
3 5 Color Brown White 
3 5 Omega-3 No Yes 
3 5 Price $5.80  $4.80  
3 6 Housing System Conventional cage Free run 
3 6 Organization that verifies the housing system Industry No verification 
3 6 Color White Brown 
3 6 Omega-3 No Yes 
3 6 Price $2.80  $5.80  
3 7 Housing System Free run Free range 
3 7 Organization that verifies the housing system Industry Third Party 
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3 7 Color Brown White 
3 7 Omega-3 No Yes 
3 7 Price $5.80  $3.80  
3 8 Housing System Conventional cage Free range 
3 8 Organization that verifies the housing system Third Party Government 
3 8 Color Brown White 
3 8 Omega-3 Yes No 
3 8 Price $3.80  $4.80  
4 1 Housing System Enriched cage Free run 
4 1 Organization that verifies the housing system Third Party No verification 
4 1 Color Brown White 
4 1 Omega-3 Yes No 
4 1 Price $5.80  $4.80  
4 2 Housing System Conventional cage Enriched cage 
4 2 Organization that verifies the housing system Government No verification 
4 2 Color Brown White 
4 2 Omega-3 No Yes 
4 2 Price $2.80  $4.80  
4 3 Housing System Free range Free run 
4 3 Organization that verifies the housing system No verification Third Party 
4 3 Color White Brown 
4 3 Omega-3 No Yes 
4 3 Price $5.80  $2.80  
4 4 Housing System Conventional cage Free run 
4 4 Organization that verifies the housing system Industry Third Party 
4 4 Color Brown White 
4 4 Omega-3 No Yes 
4 4 Price $4.80  $3.80  
4 5 Housing System Free run Enriched cage 
4 5 Organization that verifies the housing system Industry Government 
4 5 Color White Brown 
4 5 Omega-3 Yes No 
4 5 Price $2.80  $3.80  
4 6 Housing System Conventional cage Enriched cage 
4 6 Organization that verifies the housing system Third Party Industry 
4 6 Color White Brown 
4 6 Omega-3 No Yes 
4 6 Price $4.80  $2.80  
4 7 Housing System Free run Free range 
4 7 Organization that verifies the housing system Government Industry 
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4 7 Color Brown White 
4 7 Omega-3 Yes No 
4 7 Price $3.80  $5.80  
4 8 Housing System Free range Conventional cage 
4 8 Organization that verifies the housing system No verification Government 
4 8 Color Brown White 
4 8 Omega-3 Yes No 
4 8 Price $2.80  $5.80  
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Choice experiment two 
 

Block Chset Factor Option1 Option 2 
1 1 Space allowance per bird 69 square inch 171 square inch 
1 1 Housed in cage Yes No 
1 1 Have outdoor access No Yes 
1 1 Nest boxes, perches for roosting, and 

scratching area for dustbathing is present 
Yes No 

1 1 Price $4.80  $3.80  
1 2 Space allowance per bird 171 square inch 252 square inch 
1 2 Housed in cage No Yes 
1 2 Have outdoor access No Yes 
1 2 Nest boxes, perches for roosting, and 

scratching area for dustbathing is present 
Yes No 

1 2 Price $3.80  $2.80  
1 3 Space allowance per bird 110 square inch 69 square inch 
1 3 Housed in cage No Yes 
1 3 Have outdoor access No Yes 
1 3 Nest boxes, perches for roosting, and 

scratching area for dustbathing is present 
No Yes 

1 3 Price $5.80  $4.80  
1 4 Space allowance per bird 252 square inch 110 square inch 
1 4 Housed in cage No Yes 
1 4 Have outdoor access No Yes 
1 4 Nest boxes, perches for roosting, and 

scratching area for dustbathing is present 
No Yes 

1 4 Price $2.80  $5.80  
1 5 Space allowance per bird 252 square inch 171 square inch 
1 5 Housed in cage No Yes 
1 5 Have outdoor access Yes No 
1 5 Nest boxes, perches for roosting, and 

scratching area for dustbathing is present 
No Yes 

1 5 Price $3.80  $2.80  
1 6 Space allowance per bird 171 square inch 110 square inch 
1 6 Housed in cage Yes No 
1 6 Have outdoor access Yes No 
1 6 Nest boxes, perches for roosting, and 

scratching area for dustbathing is present 
Yes No 

1 6 Price $2.80  $3.80  
1 7 Space allowance per bird 110 square inch 252 square inch 
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1 7 Housed in cage No Yes 
1 7 Have outdoor access Yes No 
1 7 Nest boxes, perches for roosting, and 

scratching area for dustbathing is present 
Yes No 

1 7 Price $5.80  $3.80  
1 8 Space allowance per bird 171 square inch 69 square inch 
1 8 Housed in cage Yes No 
1 8 Have outdoor access Yes No 
1 8 Nest boxes, perches for roosting, and 

scratching area for dustbathing is present 
No Yes 

1 8 Price 4.8 5.8 
2 1 Space allowance per bird 69 square inch 252 square inch 
2 1 Housed in cage Yes No 
2 1 Have outdoor access No Yes 
2 1 Nest boxes, perches for roosting, and 

scratching area for dustbathing is present 
No Yes 

2 1 Price 2.8 4.8 
2 2 Space allowance per bird 110 square inch 171 square inch 
2 2 Housed in cage Yes No 
2 2 Have outdoor access Yes No 
2 2 Nest boxes, perches for roosting, and 

scratching area for dustbathing is present 
No Yes 

2 2 Price 5.8 2.8 
2 3 Space allowance per bird 171 square inch 252 square inch 
2 3 Housed in cage No Yes 
2 3 Have outdoor access No Yes 
2 3 Nest boxes, perches for roosting, and 

scratching area for dustbathing is present 
Yes No 

2 3 Price 4.8 3.8 
2 4 Space allowance per bird 110 square inch 252 square inch 
2 4 Housed in cage Yes No 
2 4 Have outdoor access Yes No 
2 4 Nest boxes, perches for roosting, and 

scratching area for dustbathing is present 
No Yes 

2 4 Price 4.8 3.8 
2 5 Space allowance per bird 110 square inch 69 square inch 
2 5 Housed in cage Yes No 
2 5 Have outdoor access No Yes 
2 5 Nest boxes, perches for roosting, and 

scratching area for dustbathing is present 
No Yes 
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2 5 Price 4.8 2.8 
2 6 Space allowance per bird 69 square inch 110 square inch 
2 6 Housed in cage No Yes 
2 6 Have outdoor access Yes No 
2 6 Nest boxes, perches for roosting, and 

scratching area for dustbathing is present 
Yes No 

2 6 Price 3.8 5.8 
2 7 Space allowance per bird 171 square inch 69 square inch 
2 7 Housed in cage No Yes 
2 7 Have outdoor access No Yes 
2 7 Nest boxes, perches for roosting, and 

scratching area for dustbathing is present 
Yes No 

2 7 Price 2.8 5.8 
2 8 Space allowance per bird 252 square inch 69 square inch 
2 8 Housed in cage No Yes 
2 8 Have outdoor access Yes No 
2 8 Nest boxes, perches for roosting, and 

scratching area for dustbathing is present 
Yes No 

2 8 Price 5.8 4.8 
3 1 Space allowance per bird 69 square inch 252 square inch 
3 1 Housed in cage No Yes 
3 1 Have outdoor access No Yes 
3 1 Nest boxes, perches for roosting, and 

scratching area for dustbathing is present 
No Yes 

3 1 Price 2.8 3.8 
3 2 Space allowance per bird 110 square inch 69 square inch 
3 2 Housed in cage No Yes 
3 2 Have outdoor access No Yes 
3 2 Nest boxes, perches for roosting, and 

scratching area for dustbathing is present 
Yes No 

3 2 Price 4.8 2.8 
3 3 Space allowance per bird 69 square inch 171 square inch 
3 3 Housed in cage No Yes 
3 3 Have outdoor access Yes No 
3 3 Nest boxes, perches for roosting, and 

scratching area for dustbathing is present 
No Yes 

3 3 Price 4.8 5.8 
3 4 Space allowance per bird 110 square inch 171 square inch 
3 4 Housed in cage No Yes 
3 4 Have outdoor access Yes No 
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3 4 Nest boxes, perches for roosting, and 
scratching area for dustbathing is present 

Yes No 

3 4 Price 2.8 4.8 
3 5 Space allowance per bird 171 square inch 110 square inch 
3 5 Housed in cage Yes No 
3 5 Have outdoor access No Yes 
3 5 Nest boxes, perches for roosting, and 

scratching area for dustbathing is present 
No Yes 

3 5 Price 5.8 2.8 
3 6 Space allowance per bird 171 square inch 252 square inch 
3 6 Housed in cage No Yes 
3 6 Have outdoor access Yes No 
3 6 Nest boxes, perches for roosting, and 

scratching area for dustbathing is present 
No Yes 

3 6 Price 3.8 4.8 
3 7 Space allowance per bird 252 square inch 110 square inch 
3 7 Housed in cage Yes No 
3 7 Have outdoor access Yes No 
3 7 Nest boxes, perches for roosting, and 

scratching area for dustbathing is present 
Yes No 

3 7 Price 5.8 3.8 
3 8 Space allowance per bird 252 square inch 69 square inch 
3 8 Housed in cage Yes No 
3 8 Have outdoor access No Yes 
3 8 Nest boxes, perches for roosting, and 

scratching area for dustbathing is present 
No Yes 

3 8 Price 3.8 5.8 
4 1 Space allowance per bird 252 square inch 171 square inch 
4 1 Housed in cage No Yes 
4 1 Have outdoor access No Yes 
4 1 Nest boxes, perches for roosting, and 

scratching area for dustbathing is present 
No Yes 

4 1 Price 2.8 3.8 
4 2 Space allowance per bird 69 square inch 171 square inch 
4 2 Housed in cage No Yes 
4 2 Have outdoor access No Yes 
4 2 Nest boxes, perches for roosting, and 

scratching area for dustbathing is present 
Yes No 

4 2 Price 5.8 2.8 
4 3 Space allowance per bird 110 square inch 69 square inch 
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4 3 Housed in cage Yes No 
4 3 Have outdoor access Yes No 
4 3 Nest boxes, perches for roosting, and 

scratching area for dustbathing is present 
Yes No 

4 3 Price 2.8 5.8 
4 4 Space allowance per bird 171 square inch 110 square inch 
4 4 Housed in cage No Yes 
4 4 Have outdoor access Yes No 
4 4 Nest boxes, perches for roosting, and 

scratching area for dustbathing is present 
No Yes 

4 4 Price 4.8 2.8 
4 5 Space allowance per bird 110 square inch 252 square inch 
4 5 Housed in cage No Yes 
4 5 Have outdoor access Yes No 
4 5 Nest boxes, perches for roosting, and 

scratching area for dustbathing is present 
Yes No 

4 5 Price 4.8 5.8 
4 6 Space allowance per bird 171 square inch 69 square inch 
4 6 Housed in cage No Yes 
4 6 Have outdoor access Yes No 
4 6 Nest boxes, perches for roosting, and 

scratching area for dustbathing is present 
No Yes 

4 6 Price 5.8 3.8 
4 7 Space allowance per bird 69 square inch 252 square inch 
4 7 Housed in cage Yes No 
4 7 Have outdoor access Yes No 
4 7 Nest boxes, perches for roosting, and 

scratching area for dustbathing is present 
Yes No 

4 7 Price 3.8 4.8 
4 8 Space allowance per bird 110 square inch 252 square inch 
4 8 Housed in cage Yes No 
4 8 Have outdoor access No Yes 
4 8 Nest boxes, perches for roosting, and 

scratching area for dustbathing is present 
No Yes 

4 8 Price 3.8 4.8 
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Appendix A.2 
 
Terminology 
 
Note: These definitions will be provided in the survey on demand. When a respondent comes 
across a term and their mouse hovers over that term, these definitions will appear. 
 
Laying hen (or “hen” in this survey): 
Hens that are kept for egg production. 
 
Aviary: 
Aviaries allow birds a larger living space where they can fly. Because they include several levels 
of perches and/or slatted/wire floors, sometimes with feeding and/or watering appliances, these 
systems make good use of the cubic space in the barn. 
 
Omega-3: 
Omega-3 fatty acids are considered essential fatty acids that human need. Omega-3 enriched 
eggs are the same as the "classic" egg except they contain higher levels of the polyunsaturated fat 
and Vitamin E.  
 
Space allowance per hen:  
Space per hen refers to both the floor space and space provided on perches and walkways. To 
help you understand the space requirements for laying hens, consider the following information. 

l The body of a hen is approximately 40 square inches when its wings are folded and 
180 square inches when its wings are spread open. 

l Hens need approximately 67 square inches to stand and lie down comfortably, about 
252 square inches to turn around freely (without bumping into other hens), and 300 
square inches or more to flap its wings. 

 
Perches for roosting: 
Resting and perching are important aspects of birds’ welfare. Roosting at night on an elevated 
perch is a behavioural priority. Perch design and hygiene are important to avoid damage to the 
foot pad and perch design is also important to minimise keel bone deformation. 
 
Scratching area for dustbathing: 
Chickens like to scratch in the dirt and in bedding, enjoy foraging for food in dirt/bedding, and 
dust bathing (spreading dust over their feathers).  
 
Nest boxes: 
Nest boxes are the place where hens can lay eggs. Hens prefer to lay eggs in their own individual 
nests, but group nests are preferable to no nests 
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Outdoor access (or free range): 
Access to outdoors may be accompanied with shelter and/or protection from predators. Note that 
regardless of whether free-range access is available, hens will always have access to indoors for 
protection from the weather. 
 
Community-supported agriculture: 
Community Supported Agriculture consists of a community of individuals who pledge support to 
a farm operation so that the farmland becomes, either legally or spiritually, the community's farm, 
with the growers and consumers providing mutual support and sharing the risks and benefits of 
food production.  
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Appendix A.3 
 

General information about housing systems:  
Appear in both treatments one and treatment two 

 
THE FOLLOWING DESCRIBES HOW EGGS ARE PRODUCED IN CANADA 
All commercial hen housing systems include a climate controlled barn, continuous access to food 
and water and automated egg collection. Hens are moved into their housing system when they 
become adults and begin laying eggs. Hens are kept in laying barns for about a year. Hens can be 
housed either in conventional cages, enriched cages, free-run housing or free-range housing. 
Eggs from these different housing systems can be substituted with each other. The following 
chart describes the main differences between these housing systems. 
 
 Cage Enriched cage Free run Free range 

Living 
environment 

Wire cage, 30-40 cm 
in height 

Wire cage, 
slightly taller 
than 40 cm 

Barn or aviary Barn or aviary with outdoor 
access 

Space 
allowance 
per bird 

Recommendations are 
for at least 67 square 
inches (or 432 square 
centimeters) per bird 

Most enriched 
cage systems 
provide at least 
93 square inches 
(or 600 square 
centimeters) per 
bird 

Recommendations are 
for at least 132 square 
inches (or 850 square 
centimeters) per bird 

While there are no minimum 
space recommendations, 
many free range systems 
provide at least 132 square 
inches per bird in the barn 
(or 850 square centimeters) 
and birds have access to the 
outdoors 

Group size 5-8 hens per cage 8-24 hens per 
cage 

A few thousand to 
over 10,000 birds per 
barn/aviary 

A few thousand to over 
10,000 birds per barn/ aviary 

Cage/ Barn/ 
Aviary 
setting 

No nest boxes, 
perches or scratching 
area 

Equipped with 
nest boxes, 
perches for 
roosting and 
scratching area 
for dustbathing 

Equipped with nest 
boxes, perches for 
roosting and 
scratching area for 
dustbathing 

Equipped with nest boxes, 
perches for roosting and 
scratching area for 
dustbathing 

Outdoor 
access 

No outdoor access No outdoor 
access 

No outdoor access Outdoor access where hens 
can forage and dustbathe, 
and are exposed to sunlight. 
Hens have access to shelter 
from predators and severe 
weather. 
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Appendix A.4 
 

Additional information on consequences of each housing system:  
Appear in survey version of treatment two ONLY 

 
Impact of alternative housing systems on hens’ health and welfare, and the environment 
 
The latest scientific evidence suggests that a housing system that gives hens a greater opportunity 
to exhibit natural behaviours may not be better for hens’ health, and may not be better for the 
environment. Below is a chart that provides information on the impact of alternative housing 
systems on hens’ health and welfare, and the environment.  
 
 Cage Enriched cage Free run Free range 

Hens have opportunity to exhibit 
natural behaviours ★ ★★ ★★★ ★★★★ 
Lowers the likelihood of  hens 
suffering from injury, disease or 
pain 

★★★★ ★★★ ★★ ★★ 

Lowers the likelihood of  hens 
suffering from fear or emotional  
discomfort 

★ ★★ ★★★ ★★★ 

Environmentally friendly ★★★ ★★★ ★★ ★ 
 
★★★★  Extremely likely 
★★★   Likely 
★★    Unlikely 
★     Extremely unlikely 
 
[RANDOMIZED] 
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Appendix A.5   
 

Survey Sample 
 
First, we have a few short questions to verify that this study is relevant to you. 
 
QA.Our survey includes people of all ages; can you please select your age category? 

 
❏ Under 18 years 
❏ 18- 24 years 
❏ 25 - 34 years 
❏ 35 - 49 years 
❏ 50 - 60 years 
❏ 61 - 64 years 
❏ 65 years or older  

 
 [IF LESS THAN 18 YEARS, THANK AND TERMINATE.]   
 
QB.  To understand how responses to our survey vary across Canada, can you please select the province/region in 

which you live: 
 
❏ Alberta  
❏ British Columbia 
❏ Manitoba 
❏ New Brunswick 
❏ Newfoundland and Labrador 
❏ Northwest Territories 
❏ Nova Scotia  
❏ Nunavut 
❏ Ontario 
❏ Prince Edward Island  
❏ Québec  
❏ Saskatchewan 
❏ Yukon  

  
 [IF Northwest Territories, Nunavut, or Yukon, THANK AND TERMINATE.]  
 
QC.   Today, we are looking for people who work in certain sectors.  Are you, or is any member of your 

immediate family or close friends employed in any of the following sectors? (Please select all that apply.) 
 
❏   TV/Radio/Press/Newspaper/Magazine 

124



❏ Travel Agency  
❏ Ad agency/Public relations 
❏ Banking 
❏ Agricultural production (i.e. farming) 
❏ Food industry (e.g. processing, distribution, wholesaling, retailing) 
❏ Market Research/Marketing 
❏ Insurance 
❏ None of the above 

 
 [IF 1,3 5, 6 or 7  – THANK AND TERMINATE] 
 
QD. Which of the following describes you best? (Please select one only) 
 

❏ I am the primary grocery shopper for my household 
❏ I share the grocery shopping responsibility for my household 
❏ Someone else has the responsibility for grocery shopping for my household 

 
 [IF 3 – THANK AND TERMINATE.] 
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Consumer acceptance and willingness-to-pay for eggs from 
enhanced animal welfare production systems 

As part of a broader study funded by the Ontario Ministry of Agriculture and Food and the Poultry Industry Council, 
researchers in the Department of Food, Agricultural and Resource Economics at the University of Guelph are 
undertaking a study of consumer perceptions of and attitudes toward eggs produced in alternative production 
systems. This on-line survey is expected to take no longer than 30 minutes to complete.  

You are free to participate or not in this survey and should you choose not to participate, you can withdraw from the 
survey at any timeup to the submission of the survey.  As well, you are free to skip any question you would prefer 
not to answer.  By completing and submitting this survey, you provide consent to participate in the study. 
Individual responses will be anonymously collected and no identifying information about you will be collected 
(including IP addresses).  All data will be stored on a secure computer, and will only be used for academic research 
purposes. Further information on your consent to participate can be reviewed by clicking here. 
 
This study has been reviewed and received ethical clearance through the University of Guelph Research Ethics 
Board. If you have questions regarding your rights as a research participant, please contact Ms. S. Auld of the 
University of Guelph Research Ethics Board at 519-824-4120 ext. 56606 orsauld@uoguelph.ca. If you have any 
questions contact the project leader, Dr. John Cranfield, at 519-824-4120 extension 53708, or via email 
atjcranfie@uoguelph.ca.  Should you wish to receive a copy of the results from this study, please email the project 
leader directly at the above email address. 
 
❏ By clicking this box I acknowledge that I have read and understand the above informed consent document 

and that I agree to be a participant in the survey “Consumer acceptance and willingness-to-pay for eggs 
from enhanced animal welfare production systems”. 

 
❏  I understand that the researchers are not affiliated with any agricultural industry or animal rights activist 

group. 
 
Section 1  

 
1. How important is each factor listed below when you make a decision to purchase an animal based food product? 
Distribute the 100 points giving the issues that are more important to you a greater number of points. The computer 
will prompt you if your total does not equal exactly 100 points. 
 Score 
Price  
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Appearance  
Taste  
Freshness  
Food safety  
Country of origin  
Brand name  

Nutritious content  
Organic   
Animal welfare in production process  
Environmental impact of animal production   
Total  
 
[RANDOMIZE ORDER OF ITEM APPEARANCE] 
 
2. Using the following scale, please indicate your perception of the current state of farm animal welfare in Canada. 
(Check one only) 

Very Poor                                                                          Very Good 
1 2 3 4 5 6 7 
❏ ❏ ❏ ❏ ❏ ❏ ❏ 

 
3. Do you believe that the welfare of farm animals in Canada is…?(Check one only) 
❏     Better than in other parts of the world  
❏     About the same as in other parts of the world  
❏     Worse than in other parts of the world 
 
4. The following question asks you to indicate the importance you place on a number of animal welfare issues by 
dividing 100 points between the listed issues. Distribute the 100 points giving the issues that are more important to 
you a greater number of points. The computer will prompt you if your total does not equal exactly 100 points. 
To ensure a high degree of animal welfare, it is important that farm animals… 
 
 Score 

Receive ample food and water  

Receive treatment for injury and disease   
Have sufficient space to move around  
Are provided comfortable bedding  
Are provided shelter at a comfortable temperature  
Are protected from being harmed by other animals  
Are allowed to socialize with other animals  
Are allowed to exhibit normal behaviour  
Are allowed to exercise outdoors  
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Are raised in a way to keep prices low  
Total  
 
[RANDOMIZE ORDER OF ITEM APPEARANCE] 
 
5. Using the following scale, please indicate your perception of farm animal production practices in Canada on 
environment. (Check one only) 

Very Poor                                                                          Very Good 
1 2 3 4 5 6 7 
❏ ❏ ❏ ❏ ❏ ❏ ❏ 

 
6. Do you believe the environmental impact of farm animal production in Canada is…?(Check one only) 
❏     Better than in other parts of the world  
❏     About the same as in other parts of the world  
❏     Worse than in other parts of the world 

 
7. Using the following scale, please indicate your perception of the food safety of farm animal products in Canada. 
(Check one only) 

Very Poor                                                                          Very Good 
1 2 3 4 5 6 7 
❏ ❏ ❏ ❏ ❏ ❏ ❏ 

 
8. Do you believe the food safety of farm animal products in Canada is…?(Check one only) 
❏     Better than in other parts of the world  
❏     About the same as in other parts of the world  
❏     Worse than in other parts of the world 
 
Section 2  
9. How often does your family consume each of the following animal products in an average week?(Check one 
per line) 
 More than 

five times 
per week 

Four to 
five times 
per week 

Two or 
three times 
per week 

Once a 
week 

A few 
times per 
month 

Rarely Never 

Beef ❏ ❏ ❏ ❏ ❏ ❏ ❏ 
Pork ❏ ❏ ❏ ❏ ❏ ❏ ❏ 
Poultry ❏ ❏ ❏ ❏ ❏ ❏ ❏ 
Fish ❏ ❏ ❏ ❏ ❏ ❏ ❏ 
Eggs ❏ ❏ ❏ ❏ ❏ ❏ ❏ 
Other meat 
substitutes 

❏ ❏ ❏ ❏ ❏ ❏ ❏ 
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[RANDOMIZE ORDER OF ITEM APPEARANCE] 
 
10. Where do you usually buy groceries?(Check one only) 

❏     Large grocery store (e.g. Metro, Loblaws, Sobey)  
❏     Small grocery store 
❏     Discount grocery store (e.g. Food Basic, No Frills)   
❏     Farmers market   
❏     Community supported agriculture (CSA)    
❏     Other (Specify): ____________________________ 

 
11. Have you purchased eggs with any of the following labels in the last two years? (Check one per line) 

   Don’t 
 Yes No Know 

Organically produced eggs ❏ ❏ ❏ 
Locally produced eggs ❏ ❏ ❏ 
Free-run eggs ❏ ❏ ❏ 
Free-range eggs ❏ ❏ ❏ 
Omega 3 eggs    ❏ ❏ ❏ 
 
12. Have you ever boycotted or chosen not to purchase a particular food product for any of the reasons listed below? 
(Check one per line) 

 Yes  No 
You were concerned about the safety of the food ❏  ❏ 
You heard about the environmental damage caused through ❏  ❏ 
production of the food 
You were concerned about the treatment of animals ❏  ❏ 
in production of the product 
For religious reasons ❏  ❏ 
You were concerned that it was a genetically-engineered food ❏  ❏ 
Other (please specify)  ❏  ❏ 

 
13. Do you have pets at home?(Check one only) 
❏     Yes 
❏     No 
 

14. Have you donated to an animal welfare organization in the past five years?(Check one only) 
❏     Yes 
❏     No 
 

15. Have you participated in any animal welfare campaign in the past five years?(Check one only) 
❏     Yes 
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❏     No 
 

16. Using the following scale, please describe your level of concern about animal welfare of pets and farm animals 
in Canada overall. (Check one per line) 

 
Pets 

Not Concerned                                                                 Very Concerned  
1 2 3 4 5 6 7 
❏ ❏ ❏ ❏ ❏ ❏ ❏ 

 
Farm animals 

Not Concerned                                                                 Very Concerned  
1 2 3 4 5 6 7 

❏ ❏ ❏ ❏ ❏ ❏ ❏ 
 
[RANDOMIZE ORDER OF ITEM APPEARANCE] 
 
Section 3 
17. Please indicate your level of agreement with the following statements: (check one per line) 
 

Strongly 
agree 

Agree 
Neither 

agree nor 
disagree 

Disagree 
Strongly 
disagree 

1. Compared to an average person, I 
know a lot about animal  

❏ ❏ ❏ ❏ ❏ 

2. I have a lot of knowledge about how 
to evaluate the welfare of farm 
animals 

❏ ❏ ❏ ❏ ❏ 

3. I have a lot of knowledge about how 
farm animals are kept 

❏ ❏ ❏ ❏ ❏ 

4. My friends consider me as an expert 
on farm animal welfare 

❏ ❏ ❏ ❏ ❏ 

 
[RANDOMIZE ORDER OF ITEM APPEARANCE] 
 
18. Please indicate your level of agreement with the following statements: (check one per line) 
 

Agree Disagree Do not know 

1. Barn eggs are from chicken that have outdoor access  ❏ ❏ ❏ 
2. Broilers are slaughtered at the age of 4  ❏ ❏ ❏ 
3. A dairy cow gives milk only after calving ❏ ❏ ❏ 
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4. Double-muscled beef cattle mostly calve via a 
Caesarian section 

❏ ❏ ❏ 

 
[RANDOMIZE ORDER OF ITEM APPEARANCE] 
 
19. Please indicate your level of agreement with the following statements: (check one per line) 
 

Strongly 
agree 

Agree 
Neither 

agree nor 
disagree 

Disagree 
Strongly 
disagree 

1. Farm animals have roughly the same 
ability to feel pain and discomfort as 
humans. 

❏ ❏ ❏ ❏ ❏ 

2. My personal food choices have a 
large impact on the well-being of 
farm animals. 

❏ ❏ ❏ ❏ ❏ 

3. The government should take an 
active role in promoting farm animal 
welfare. 

❏ ❏ ❏ ❏ ❏ 

4. Scientific measures of animal 
well-being should be used to 
determine how farm animals are 
treated, not moral or ethical 
considerations. 

❏ ❏ ❏ ❏ ❏ 

5. The health of farm animal affects the 
safety of the food we eat. 

❏ ❏ ❏ ❏ ❏ 

6. I am concerned that the way farm 
animals are treated affects the quality 
of animal-based food. 

❏ ❏ ❏ ❏ ❏ 

7. I am concerned that the way farm 
animals are treated affects their 
quality of life. 

❏ ❏ ❏ ❏ ❏ 

8. Labels should indicate more clearly 
the rearing conditions of the animals. 

❏ ❏ ❏ ❏ ❏ 

9. Animal welfare should be controlled 
more severely. 

❏ ❏ ❏ ❏ ❏ 

10. More information about animal 
welfare would influence my meat 
consumption. 

❏ ❏ ❏ ❏ ❏ 

 
[RANDOMIZE ORDER OF ITEM APPEARANCE] 
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20. Please indicate whether you think the following factors would improve or reduce animal well-being? You can 
move your cursor on the term to see the explanation of the term. (Check on per line) 
 Improves animal 

well-being 
Reduces animal 
well-being 

Does not affect animal 
well-being 

Larger space per hen ❏ ❏ ❏ 
Have nest boxes ❏ ❏ ❏ 
Have perches for roosting and 
scratching area for dustbathing 

❏ ❏ ❏ 

Have outdoor access ❏ ❏ ❏ 
Caged (instead of aviary) ❏ ❏ ❏ 

 
[RANDOMIZE ORDER OF ITEM APPEARANCE] 
 
21. Please indicate whether you think the following factors would enhance or reduce food safety of eggs? You can 
move your cursor on the term to see the explanation of the term. (Check on per line) 
 Improves food safety 

of eggs 
Reduces food safety of 
eggs 

Does not affect food 
safety of eggs 

Larger space per hen ❏ ❏ ❏ 
Have nest boxes ❏ ❏ ❏ 
 Have perches for roosting and 
scratching area for dustbathing 

❏ ❏ ❏ 

Have outdoor access ❏ ❏ ❏ 
Caged (instead of aviary) ❏ ❏ ❏ 
 
[RANDOMIZE ORDER OF ITEM APPEARANCE] 
 
22. Please indicate whether you think the following factors would worsen or lessen the impact of production on the 
environment? You can move your cursor on the term to see the explanation of the term. (Check on per line) 
 Worsens the impact of 

production on the 
environment 

Lessens the impact of 
production on the 
environment 

Does not alter the 
impact of production 
on the environment  

Larger space per hen ❏ ❏ ❏ 
Have nest boxes ❏ ❏ ❏ 
Have perches for roosting and 
scratching area for dustbathing 

❏ ❏ ❏ 

Have outdoor access ❏ ❏ ❏ 
Caged (instead of aviary) ❏ ❏ ❏ 
 
[RANDOMIZE ORDER OF ITEM APPEARANCE] 
 
23. Generally speaking, would you say that most people can be trusted or that you cannot be too careful in dealing 
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with people? (Check on per line) 
❏     People can be trusted 
❏     You cannot be too careful in dealing with people  
❏     Don’t know 

 
24. Using the following scale where 1 means cannot be trusted at all and 5 means can be trusted a lot, how much 
do you trust each of the following groups of people… 
 
People in your neighborhood?(Check one only) 

Not trusted                                                                 Can be trusted 
1 2 3 4 5 
❏ ❏ ❏ ❏ ❏ 

 
People that you work with or go to school with? (Includes people with whom the respondent has contact through 
paid or unpaid (volunteer) work and/or full-time or part-time school attendance.) (Check one only) 

Not trusted                                                                      Can be trusted 
1 2 3 4 5 

❏ ❏ ❏ ❏ ❏ 
 
[RANDOMIZE ORDER OF ITEM APPEARANCE] 
 
25. Please indicate your level of agreement with the following statements: (check one per line) 
 Strongly 

agree 
Agree 

Neither agree 
nor disagree 

Disagree 
Strongly 
disagree 

1. I trust those who sell certified 
products to indeed sell quality food. 

❏ ❏ ❏ ❏ ❏ 

2. I trust a quality label or logo ❏ ❏ ❏ ❏ ❏ 
3. I trust government certified food 

products 
❏ ❏ ❏ ❏ ❏ 

4. I trust third party certified food 
products 

❏ ❏ ❏ ❏ ❏ 

5. I trust retailers certified food 
products 

❏ ❏ ❏ ❏ ❏ 

6. I trust manufacturer certified food 
products 

❏ ❏ ❏ ❏ ❏ 

7. I trust farmer certified food products ❏ ❏ ❏ ❏ ❏ 

 
[RANDOMIZE ORDER OF ITEM APPEARANCE] 
 
26. Who would you trust to give you verifiable information about enhanced animal welfare eggs? (Check all that 
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apply)? 
❏   Government 
❏   Third party 
❏   Retailers 
❏   Manufacturers 
❏   Farm self- certified 

 
Section 4  
 
THE FOLLOWING DESCRIBES HOW EGGS ARE PRODUCED IN CANADA 
 
All commercial hen housing systems include a climate controlled barn, continuous access to food and water and 
automated egg collection. Hens are moved into their housing system when they become adults and begin laying eggs. 
Hens are kept in laying barns for about a year. Hens can be housed either in conventional cages, enriched cages, 
free-run housing or free-range housing. Eggs from these different housing systems can be substituted with each 
other. The following chart describes the main differences between these housing systems. 
 
 Cage Enriched cage Free run Free range 

Living 
environment 

Wire cage, 30-40 cm 
in height 

Wire cage, slightly 
taller than 40 cm 

Barn or aviary Barn or aviary with 
outdoor access 

Space 
allowance per 
bird 

Recommendations are 
for at least 67 square 
inches (or 432 square 
centimeters) per bird 

Most enriched cage 
systems provide at 
least 93 square inches 
(or 600 square 
centimeters) per bird 

Recommendations are 
for at least 132 square 
inches (or 850 square 
centimeters) per bird 

While there are no 
minimum space 
recommendations, 
many free range 
systems provide at 
least 132 square 
inches per bird in the 
barn (or 850 square 
centimeters) and birds 
have access to the 
outdoors 

Group size 5-8 hens per cage 8-24 hens per cage A few thousand to 
over 10,000 birds per 
barn/aviary 

A few thousand to 
over 10,000 birds per 
barn/ aviary 

Cage/ Barn/ 
Aviary setting 

No nest boxes, 
perches or scratching 
area 

Equipped with nest 
boxes, perches for 
roosting and 
scratching area for 
dustbathing 

Equipped with nest 
boxes, perches for 
roosting and 
scratching area for 
dustbathing 

Equipped with nest 
boxes, perches for 
roosting and 
scratching area for 
dustbathing 

Outdoor access No outdoor access No outdoor access No outdoor access Outdoor access where 
hens can forage and 
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dustbathe, and are 
exposed to sunlight. 
Hens have access to 
shelter from predators 
and severe weather. 

 

 
Impact of alternative housing systems on hens’ health and welfare, and the environment 
 
The latest scientific evidence suggests that a housing system that gives hens a greater opportunity 
to exhibit natural behaviours may not be better for hens’ health,and may not be better for the 
environment. Below is a chart that provides information on the impact of alternative housing 
systems on hens’ health and welfare, and the environment.  
 
 Cage Enriched 

cage 
Free run Free range 

Hens have opportunity to 
exhibit natural behaviours 

★ ★★ ★★★ ★★★★ 

Lowers the likelihood of  
hens suffering from injury, 
disease or pain 

★★★★ ★★★ ★★ ★★ 

Lowers the likelihood of  
hens suffering from fear or 
discomfort 

★ ★★ ★★★ ★★★ 

Environmentally friendly ★★★ ★★★ ★★ ★ 
★★★★  Extremely likely 
★★★    Likely 
★★    Unlikely 
★        Extremely unlikely 
 
We would now like to ask you some hypothetical questions regarding what you might be willing to pay for eggs that 
are produced in different ways and sold in different retail venues. For each question, imagine that you are shopping 
for Canadian large Grade A eggsand are faced with choosing eggs with the characteristics described below for your 
household. Whether or not you currently eat eggs, we would appreciate you completing the following choice 
comparisons.  
 
Even though the payment of money in this part of the survey is hypothetical, we ask that you respond to the 
questions as if it were an actual decision involving real cash payment. As you answer the following questions please 
keep in mind what you would normally pay for eggs, how much you spend for food in general, and your interest in 
the products described. 
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27. During a shopping trip when you purchase Canadian large Grade A eggs, if the following options were the 
only ones available, which would you purchase? (Check one) 

 Option A Option B Option C 

Price (CND $) $2.80  $5.80  I choose to 
buy neither of 
option A or B 

Color Brown White 
Housing system Conventional 

cage 
Free range 

Organization that verifies the 
housing system 

Industry Government 

Omega-3 No Yes 
I will choose ❏ ❏ ❏ 

 
28. During a shopping trip when you purchase Canadian large Grade A eggs, if the following options were the 

only ones available, which would you purchase? (Check one) 

 Option A Option B Option C 

Price (CND $) $5.80  $3.80  I choose to 
buy neither of 
option A or B 

Color Brown White 
Housing system Enriched cage Free run 

Organization that verifies 
housing system 

Third Party Industry 

Omega-3 Yes No 
I will choose ❏ ❏ ❏ 

 
29. During a shopping trip when you purchase Canadian large Grade A eggs, if the following options were the 

only ones available, which would you purchase? (Check one) 

 Option A Option B Option C 

Price (CND $) $3.80  $5.80  I choose to 
buy neither of 
option A or B 

Color Brown White 
Housing system Free run Conventional 

cage 
Organization that verifies 

housing system 
Third Party No 

verification 
Omega-3 No Yes 
I will choose ❏ ❏ ❏ 

 
30. During a shopping trip when you purchase Canadian large Grade A eggs, if the following options were the 

only ones available, which would you purchase? (Check one) 

 Option A Option B Option C 

Price (CND $) $2.80  $4.80  I choose to 

136



Color White Brown buy neither of 
option A or B Housing system Free range Free run 

Organization that verifies 
housing system 

Government Third Party 

Omega-3 No Yes 
I will choose ❏ ❏ ❏ 

 
 
31. During a shopping trip when you purchase Canadian large Grade A eggs, if the following options were the 

only ones available, which would you purchase? (Check one) 

 Option A Option B Option C 

Price (CND $) $4.80  $3.80  I choose to 
buy neither of 
option A or B 

Color White Brown 
Housing system Free run Enriched cage 

Organization that verifies 
housing system 

No 
verification 

Government 

Omega-3 No Yes 
I will choose ❏ ❏ ❏ 

 
32. During a shopping trip when you purchase Canadian large Grade A eggs, if the following options were the 

only ones available, which would you purchase? (Check one) 

 Option A Option B Option C 

Price (CND $) $5.80  $3.80  I choose to 
buy neither of 
option A or B 

Color Brown White 
Housing system Free range Enriched cage 

Organization that verifies 
housing system 

Industry No 
verification 

Omega-3 Yes No 
I will choose ❏ ❏ ❏ 

 
33. During a shopping trip when you purchase Canadian large Grade A eggs, if the following options were the 

only ones available, which would you purchase? (Check one) 

 Option A Option B Option C 

Price (CND $) $2.80  $4.80  I choose to 
buy neither of 
option A or B 

Color White Brown 
Housing system Enriched cage Conventional 

cage 
Organization that verifies Government No 
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housing system verification 

Omega-3 Yes No 
I will choose ❏ ❏ ❏ 

 
34. During a shopping trip when you purchase Canadian large Grade A eggs, if the following options were the 

only ones available, which would you purchase? (Check one) 

 Option A Option B Option C 

Price (CND $) $3.80  $2.80  I choose to 
buy neither of 
option A or B 

Color White Brown 
Housing system Conventional 

cage 
Free range 

Organization that verifies 
housing system 

Industry Third Party 

Omega-3 Yes No 
I will choose ❏ ❏ ❏ 

Section 5  
35. What is your gender?(Check one only) 

❏Female  
❏Male 

 
36. What is the highest level of education that you have completed? (Check one only) 

❏High school diploma 
❏Associate degree 
❏Bachelor’s degree 
❏Graduate Degree 

 
37. Are you a vegetarian or vegan? 

❏Vegetarian (Go to Q 34) 
❏Vegan (go to Q 34) 
❏No (Go to Q 35) 

 
38. Please indicate the most important reason why you decided to become a vegetarian or vegan? (Check all that 
apply) 

❏Religious reasons      
❏Concerns over the ethics of eating animal products    
❏Concerns over the welfare of animals produced for food    
❏Financial reasons      
❏Allergy to the food      
❏Concerns about your own health 
 ❏Concerns about the impact of animal production on the environment  
❏Taste 
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❏Other (Please specify) 
 

39. Are there children under 18 living in your household?(Check one only) 
❏Yes (Go to 36) 
❏No (Go to 37) 

 
40. If there are children in your household, how many of those children fall into each of the following age groups? 
(Check one only) 

❏0-4 years of age  
❏5-11 years of age 
❏12-17 years of age   

 
41. To understand the results from this survey we need some indication of your total annual household 
income. We understand that some people are not comfortable providing this information but you can be 
assured that all information is confidential and is never associated with you as a named individual. Would you 
please tell us what your total annual household income was in 2012? (Check one only) 

❏Under $19,999 
❏$20,000 - $24,999 
❏$25,000 - $34,999 
❏$35,000 - $44,999 
❏$45,000 - $54,999 
❏$55,000 - $64,999 
❏$65,000 - $74,999  
❏$75,000 - $89,999 
❏$90,000 – $120,000 
❏More than $120,000 

 
42. If you have any additional comments please feel free to write them below. (Write verbatim) 
 
 

 
 

 
 

 
Your participation is very important and much appreciated.  Thank you very much for your time!  
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