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Mexico has the highest per capita egg consumption in the world and ranks fifth in international egg production.
Currently, there is a lack of data on consumer attitudes towards the welfare of laying hens (WLH) and their
willingness-to-pay-a-price-premium (WTPPP) for cage-free eggs. To address this gap, a survey was conducted
among 1040 Mexican egg consumers in different shopping venues. The average level of concern about hen
welfare was 8.6/10, with higher levels of concern among female respondents and those aged 50 and over.
Consumers agreed on the impact of welfare conditions on egg quality and the need for hens to be able to express
natural behaviors. However, they lacked sufficient information about existing regulations and how hens are
reared. At least 54% of consumers were willing to pay a price premium for cage-free eggs and could be further
categorized into three groups based on the percentage of price premium they were willing to pay. Gender and age
were significant factors differentiating consumer attitudes towards hen welfare at the socio-demographic level.
However, these attitudes did not determine WTPPP for cage-free eggs. In contrast, education level played a
crucial role in determining WTPPP, but not attitudes towards WLH. Our results indicate that paying premiums
for cage-free eggs is insufficient to drive the industry’s conversion to cage-free housing systems for egg pro-
duction. Rather, a strategy should be implemented to provide consumers with reliable information about

alternative production systems to cages and their positive and negative impacts on WLH.

1. Introduction

Eggs are a dietary staple due to their high nutritional value, versa-
tility, health benefits, and affordability (Lesnierowski & Stangierski,
2018). These attributes have led to a consistent rise in their demand
among consumers and the global agri-food industry (Rondoni, Asioli, &
Millan, 2020). The exponential growth of the worldwide egg industry,
compared to other agricultural sectors, was facilitated by the adoption of
caged egg production systems, primarily conventional cages (Sinclair
et al., 2022). However, over the past two decades, the egg industry has
been particularly affected by public opinion, which has strongly criti-
cized the use of cages for rearing hens because they are very restrictive
in physical, behavioral and spatial terms and raise serious animal wel-
fare concerns (Slack, Sharma, Cig, & Singh, 2023). The societal concern
for laying hen welfare (WLH) has prompted significant legislative
changes in certain countries across North America, Europe, and Oceania
(Bray & Ankeny, 2017), driving a shift in the industry from conventional
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cages to alternative systems. Other pivotal drivers of this transformation
are the rising consumer demand for transparency in production and an
increasing WTPPP for animal welfare-friendly products (Rondoni et al.,
2020). WTPPP for these products has also been reported among con-
sumers in emerging markets (e.g. Zhao & Wu, 2011; Miranda-de la Lama
et al., 2019) and some developing countries (e.g. Otieno & Ogutu, 2020;
Trimania, Kusnadi, & Putri, 2022), especially among the more educated
and/or higher income social classes, as a consequence of the global-
ization of animal welfare as a new subjective quality factor in the agri-
food market (Estévez-Moreno et al., 2021). To meet these demands, the
egg industry manages a variety of concepts such as “cage-free eggs,”
which aim to address consumer concerns and provide information that
helps mitigate the lack of knowledge about production systems, due to
the progressive loss of connection between consumers and producers
(Jiang et al., 2021).

In Mexico, eggs have a significant impact on the economy, diet,
culture, food security and culinary traditions (Mendoza et al., 2016).
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Also, Mexico has the highest annual per capita egg consumption in the
world, at 26 kg per person per annum (SADER, 2023). The national egg
industry meets 99 % of this demand and, with a census of 202 million
laying hens and a production of 3 million tons, Mexico is currently the
world’s fifth-largest egg producer (UNA, 2023a). The egg sector ac-
counts for 17 % of the nation’s animal protein output, 28.7 % of overall
livestock production and generates an annual income of USD 3.8 billion.
Unlike meat and milk, traditional markets and central supply centers are
responsible for 73 % of the country’s egg sales, with only 20 % sold in
supermarkets and convenience stores, while the remaining 7 % pertains
to the cosmetics or food sector (SADER, 2023). From 2017 to 2022, the
mean price of eggs per kilogram for consumers was USD 1.54, with a
total fluctuation rate of 11 % (UNA, 2023a). Nevertheless, in November
2022, the price of eggs increased the most in comparison with other
animal proteins, by 22.9 %, with a year-on-year increase to USD 2.46 per
kilogram. The reason behind this escalation was the impact of Ukraine-
Russia conflict on global grain markets, along with the outbreak of HSN1
avian influenza (SADER, 2023).

Ninety percent of eggs produced in Mexico originate from conven-
tional cage rearing systems located in large integrated farms that boast
high standards of hygiene and biosecurity measures. These farms have a
production capacity on par with that of the United States (Ornelas-
Eusebio, Garcia-Espinosa, Laroucau, & Zanella, 2020). Five major
companies, Proan, Bachoco, Guadalupe, Calvario and Gena, mostly
maintain cage-based systems and dominate forty percent of the domestic
egg market (UNA, 2023a). The mean size of layer caged farms is
approximately 100,000 hens, although 80 % of national production is
from farms with more than 700,000 hens (Pérez, Figueroa, Garcia, &
Godinez, 2014). The remaining 10 % of egg production comes from
family farms and small and medium-sized enterprises, who may keep
hens in backyard, cage or free-range systems (Romo et al., 2022). The
latter systems exhibit substantial variation regarding genetic lines,
densities, management quality, equipment, efficiency, and production
volume (SADER, 2023). Furthermore, it has been reported that at least
80 % of rural Mexican households rear poultry for either personal con-
sumption, immediate social circles or local markets (Hernandez-Ortiz
etal., 2022). Those eggs are frequently more expensive than commercial
eggs, under the unofficial branding of “huevos de rancho” or “huevos de
gallina feliz” (“ranch eggs” or “happy hen eggs”) as consumers perceive
them to be of better quality, delicious, and reminiscent of free-range
production as a traditional rural value (Cuca-Garcia, Gutiérrez-Arena,
& Lopez-Pérez, 2015).

The growing consumer interest in hen welfare and organic farming
practices is a global phenomenon that has led to an increase in the
availability of eggs from free-range systems (Janssen, Rodiger, & Hamm,
2016). Concurrently, some sectors of civil society and international
NGOs have been advocating for a ban on cages (including enriched cages
in EU legislation) and a gradual shift to free-range or pastured systems.
Although still limited in scope, there are some indications of change,
particularly from multinational processors and retailers. Some com-
panies, such as McDonald’s, Bimbo, Nestlé, Alsea, Kraft-Heinz and Uni-
lever, have announced their commitment to procure only cage-free eggs
from their suppliers by 2030 (Romo et al., 2022). However, these
pressures are often not aligned with national legislation and market
logic in many emerging economies around the world. The case of Mexico
is useful to understand the relationships between consumer perceptions
and their WTP for animal welfare-friendly products in emerging econ-
omies (Bracke, Vermeer, & van Emous, 2019). The present study aims to
enhance comprehension of three key areas. Firstly, it will examine the
perceptions of egg consumers regarding welfare-friendly housing
(WLH), the nature of the human-hen relationship, and the role of
housing systems in WLH. Secondly, it will investigate the factors influ-
encing their willingness to pay a premium for poultry-free eggs
(WTPPP). Thirdly, it will profile consumers willing to pay a premium for
cage-free eggs, according to the maximum price premiums they would
pay for eggs from different cage-free production systems. The study will
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make use of insights from Mexico as a point of reference.
2. Material and methods

The present study was conducted between the months of February
and March 2023 in the Toluca Metropolitan Valley —TMV- (sixteen
municipalities), which is a densely populated area (>905 inhabitants/
km?) in the State of Mexico, with an area of 2669.8 km? (COESPO, 2015)
and a population of 2,350,000 inhabitants, making it the fifth most
populated metropolitan area in the country (INEGI, 2021). At the same
time, TMV is a metropolitan area that is widely used in food market
research by marketers and consulting companies, since the socio-
demographic profile of this city is a diverse, cosmopolitan area that
adequately reflects the opinion of the country’s general population
(Miranda-de la Lama et al., 2017; Rojas-Rivas & Cuffia, 2020;
Estévez-Moreno et al., 2021). The objectives of the study were submitted
to the Research Ethics Committee of the Autonomous Community of
Aragon (CEICA), which recommended that the study be carried out in
accordance with the guidelines of the Declaration of Helsinki and
confirmed that an ethical vote from its committee was not applicable as
the study would be carried out in a foreign country.

2.1. Study description

Face-to-face surveys were conducted with 1040 Mexican egg con-
sumers in a buying context. For this purpose, a non-probabilistic sam-
pling was carried out to cover the main types of stores where eggs are
sold for household consumption in Mexico. Surveys were conducted in
supermarkets/chain convenience stores (43.0 %), and in traditional
retail food stores (57 %) (i.e. municipal markets, 19.2 %; traditional
street markets called “tianguis”, 13.6 %, corner stores/produce stores/
poultry shops, 20.3 %, and specialized egg stores, 3.9 %). The surveys
were conducted by a group of trained surveyors. Respondents were
approached at the location closest to the point of sale of eggs. Each
potential respondent was asked two introductory questions: “Do you eat
eggs?” and “Do you buy eggs in this store?”. After receiving an affirmative
response to these two questions and confirming that the respondent was
at least 18 years of age, the goals of the study were explained to the
respondent and verbal consent for participation in the study was
requested. Each respondent was informed that the survey was anony-
mous, would take between 10 and 15 min to complete, and that they
would receive no financial compensation for their participation. It was
also made clear that they could stop at any time and that the data pro-
vided would only be used for research purposes.

The survey was completed after the respondent agreed to participate.
The response rate was 69 % (1087 questionnaires) and 47 additional
questionnaires were discarded as incomplete. After the surveys were
completed and collected it became impossible to identify those inter-
viewed at an individual level. The socio-demographic characteristics of
respondents and places where they purchased eggs are presented in
Table 1. Most consumers were female (64 %) and one person reported
being of a different gender than female or male; 53 % of respondents
were between the ages of 18 and 40, and 54 % had a university or
postgraduate education. Households (people who share the same
dwelling and have a common kitchen) of the respondents varied in size,
ranging from 1 to 15 members. However, 65.5 % of the respondents’
households had between 2 and 4 members, 27,2% were households
with > 4 members, and 7.3 % were single-person households. Regarding
the household structure, about half of these consisted of people between
the ages of 12 and 59 (44.7 %). Regarding members in the households,
26.8 % of households had children under the age of 12, 17.3 % with no
children and adults above 60 years old, and 10.1 % of households with
members of all three age groups. No households were reported as con-
sisting only of older adults (>60 years) and 62.9 % of households re-
ported having companion animals. Finally, 77 % of consumers identified
traditional retail food stores as their primary place of purchase for eggs.



L.X. Estévez-Moreno et al.

Table 1

Socio-demographic characteristics of respondents (n = 1040).
Variable % Variable %
Gender Household size (number of members)
Male 35.9 1 7.3
Female 64 2 18.3
Other 0.1 3 22.1
Age 4 25.1
18-30 29.8 5 13.0
31-40 23.4 >6 14.2
41-50 21.3 Type of household*
51-60 16.4 No children - no old adults 44.7
>60 9.1 Children 26.8
Education level No children — old adults 14
Elementary 7.1 Only old adults 4.3
Middle school 13.8 Children — old adults 10.1
Secondary school 13.8 Place of residence
Technical 9.8 Urban 73.1
University 45.1 Rural 26.9
Postgraduate 8.5 Place to purchase eggs
Companion animals at home SC 10.4
Yes 62.9 TS 35.6
No 37.1 SC—-TS 54.0

* Households were classified according to the presence of household members
aged <12 years (children) or >60 years (old adults), all households except “only
old adults” included at least one adult member aged 18-59 years. SC= Super-
markets/convenience retail stores, TS= Traditional stores.

Regarding place of purchase, 74.8 % of consumers reported buying from
more than one type of establishment (supermarkets/chain convenience
stores, municipal markets, traditional street markets, corner stores/
produce stores/poultry shops, specialized egg stores, direct purchase
from a producer). Of these, the majority (54 %) combine traditional
channels with supermarkets/self-service stores (Table 1).

2.2. Survey design and structure

A draft questionnaire was administered to 70 respondents (not
included in the final sample) to ensure that the interview process did not
overwhelm them and to ensure consistent interpretation of the questions
and response options across participants (Cherry and Adelakun, 2012).
The final questionnaire, adjusted according to the results from this pilot
study, included 70 questions distributed in seven sections. The first
section (7 questions) focused on describing the sociodemographic
characteristics of respondents (gender, age, educational level, origin)
and their households (members younger than 13 years, older than 59
years, total number of members); ownership of companion animals
(yes/no, species of animals), and the first word that came to their mind
when thinking about a hen. The second section (7 questions) focused on
the respondent’ consumption and purchasing habits, including one
question about the main places where consumers purchase eggs (closed
multiple-choice question, the other questions were not analyzed in this
study). The third section (not analyzed in this study) addressed the
motivations and preferences associated with egg consumption (27
questions). In the fourth section (10 questions), respondents are asked to
rate how important (using a 10-point scale; 0 —not important- to 10
—very important) was the welfare of companion animals and hens was
for them (2 questions). Seven statements about the welfare of laying
hens (e.g., hens should be able to express their natural behaviors during
rearing) were included to be rated by respondents on a 5-point Likert
scale from 1 = strongly disagree to 5 = strongly agree. The multiple-
choice question “Who should ensure the welfare of laying hens in
México?” was also included in this section.

In the fifth section (7 questions), respondents were first asked about
their self-perceived level of knowledge about raising laying hens (high/
medium/low/none). Subsequently, a photo-elicitation technique
(Harper, 2002) was used to explore their perceptions of the relationships
between housing systems and various factors that can affect WLH. Three
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photos provided by the authors of the study were shown to illustrate the
basic differentiating elements of the three systems: the use of cages
(Fig. la — “cage”), the absence of cages in a confined environment
(Fig. 1b — “barn”), and the possibility of animals having access to the
outside (Fig. 1c — “free-range”). In all cases, the images focused on the
flock rather than individual animals and were transformed into gray-
scale to avoid additional consumer evocations related to color or light-
shadow conditions. Respondents were given 10 to 15 s to view the
three images before being asked the next questions about them: In your
opinion, which of these three systems provides a) more physical comfort for
hens? b) more protection from potential predators? c) more possibilities to
express natural behaviors? d) more protection from extreme weather? e) less
risk of suffering from fear or negative emotions? and f) less risk of suffering
from injury, disease or pain? Respondents rated the three systems from
best to worst (using numbers from 1 to 3), with the possibility of giving
the same rating to more than one system or not answering due to lack of
knowledge.

The sixth section (6 questions), included questions about consumers’
WTPPP for cage-free eggs. First, consumers were asked about the two
main reasons why they would consider buying this product (multiple-
choice question); whether during the last 12 months they bought cage-
free eggs (usually/sometimes/never), and whether they would currently
be willing to pay a price premium for cage-free eggs (yes/no).

Those who answered yes to this last question were asked: If 1 kg of
eggs from cage-raised hens costs 50 MXN (2.8 USD), how much additional
money would you be willing to pay a price premium for free-cage eggs pro-
duced in a) barns?; b) free-range systems?; and c) free-range systems certi-
fied as organic/ecological? (open-ended questions). In the seventh section
respondents expressed their level of agreement (5-point Likert scale, 1 =
strongly disagree to 5 = strongly agree) with four statements about their
relationship with hens (e.g. I would like to raise my own hens to produce
eggs). We also asked them: Have you ever lived in a household where laying
hens are kept or have you ever kept them yourself (yes/no)? Finally, the
respondent was asked if they had any comments, which were then
transcribed by the interviewer.

2.3. Statistical analysis

Data analysis was carried out using the software SPSS version 22.0.
Univariate descriptive analysis of consumer perceptions of hen welfare,
consumer-hen relationships, and the role of housing systems in hen
welfare was performed using percentages for qualitative variables and
medians (with the interquartile range as a measure of dispersion) for
quantitative variables, given the non-parametric nature of the latter
(tested using the Kolmorogov Smirnov test with the Lilliefort’s correc-
tion). The chi-square test was applied to examine the relationships be-
tween the overall importance that respondents assigned to hen welfare
(10-points scale) and their socio-demographic characteristics (P<0.05).
Spearman’s correlation test was applied to compare the scores assigned
to the importance of welfare of laying hens and of companion animals
(P<0.05). An exploratory factor analysis was performed to establish the
underlying relationships between the variables about consumer per-
ceptions of hens and their welfare. Factors were obtained using the
principal components method, and the Kaiser Meyer Olkin index (KMO)
and Bartlett’s test of sphericity were used to measure the degree of
model adequacy. Variables with communalities > 0.5 were retained in
the analysis, and the final number of factors was determined by taking
eigenvalues > 1 as a criterion. The factors were extracted using the
Varimax rotation method.

A binary logistic regression was carried out in order to identify the
factors that influence the likelihood that consumers would be willing to
pay a price premium for cage-free eggs. Self-reported WTPPP for cage-
free eggs (0 = I am not willing to pay a price premium for cage-free
eggs, 1 = I am willing to pay a price premium for cage-free eggs), was
defined as the binary dependent variable, and explanatory variables
included consumers’ socio-demographic characteristics; perceptions
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a- Cage

Barn c- Free-range

Fig. 1. Images of housing systems used in the photo-elicitation technique.

about hens and hen welfare (resulting from the exploratory factor
analysis); perceptions about housing systems (cage, barn, free-range);
self-reported level of knowledge about hen farming and previous expe-
rience buying free-range eggs and rearing hens. In a preliminary stage,
univariate regression models were run to detect possible predictors of
WTPPP (P<0,05). A multivariate analysis was then performed using the
automatic backward selection. In this method, all variables that were
significant at the univariate level entered into the equation, and those
less correlated with the dependent variable were removed in successive
steps. The process stopped when all predictors in the equation were
significantly associated with WTP for cage-free eggs (P<0.05). The
Nagelkerke R-square, the Hosmer and Lemeshow test and the classifi-
cation table were used as measures of model adequacy.

Finally, a hierarchical cluster analysis (using Ward’s method and
squared Euclidean distance) was carried out to identify mutually
exclusive consumer profiles according to the price premiums they would
be willing to pay for different types of cage-free production systems: a)
barn systems, b) free-range systems and c) certified organic free-range
systems. This analysis was performed using the subsample of con-
sumers who reported to be willing to pay for cage-free eggs (n = 560).
The price premium expressed in additional Mexican pesos (MXN) to be
paid for 1 kg free-cage eggs over a base price of 50 MXN/kg, was
transformed in to a percentage premium. The number of clusters was
determined by observing the dendrogram and a new variable was
created to assign each consumer to one of the clusters identified. Clusters
were then described by identifying significant associations between the
variables included in the study and the cluster to which each consumer
belonged (P<0.05) using Kruskal-Wallis and Chi-Square tests for quan-
titative and qualitative variables, respectively. The Dunn-Bonferroni
method and the observation of corrected standardized residuals
(considered significant for values > +2 or < -2) were used as post-hoc
analysis when the Kruskal-Wallis and Chi-square tests showed signifi-
cant differences between clusters (P<0,05).

3. Results
3.1. Consumer perceptions about WLH

The importance of the WLH, rated by consumers on a scale from 1 to
10, scored a median of 10.0 (IQR=2.0) and an average of 8.6. Most
respondents assigned a score of 9 or 10 to this variable (69.9 %), while
only 6.1 % assigned less than 5. To examine the relationships between
this rating and the characteristics of respondents, the former variable
was categorized as not important (1 to 3, n = 73), not very important (4
to 6, n = 90), important (7 to 8, n = 181) and very important (9 to 10, n
= 705). No significant associations were found between this variable
and having (or not having) companion animals at home, having reared
hens at some point in the respondent’s life, or with the respondent’s
level of education (P>0.05). However, an association was found be-
tween the female gender and giving the highest importance to the
welfare of hens, and between the male gender and not considering it
important (Table 2). Respondents aged 50 and over tended to give the
highest scores and those aged 18-30 tended to give intermediate scores

Table 2
Overall importance of hen welfare (1 to 10 scale) according to socio-
demographic characteristics (% respondents).

Variable Not Not very Important 7 Very P
important 1 important 4 to8(n= important 9
to3(n= to 6 (n=90) 181) to 10 (n =
73) 705)
Gender (n = 1039)
Male 8.0¢" 10.7 20.4 60.99 0.003
Female 5.0 7.5 15.8 71.8
Age (years) (n = 1040)
18-30 7.1 11.7¢9 21.7¢9 59.5¢) 0.001
31-40 8.6 8.2 17.3 65.8
41-50 5.4 10.0 17.2 67.4
51-60 3.5 5.3 12.9 78.40)
>60 2.1 3.2 12.6 82.19
Type of household (n = 1040)
No 8.2t" 10.3 15.9 65.5 0.035
children
—no old
adults
Children 5.4 8.2 22,209 64.2
No 3.4 7.5 17.8 71.2
children
—old
adults
Only old 2.2 2.2 13.3 82.29
adults
Children — 3.8 6.7 12.4 7719
old
adults

P-value<0.05 indicates significant differences according to the Chi-square test.
(+) and (-) indicates standardized corrected residuals higher than +2.0 or
lower than —2.0.

to this variable. Regarding the type of household to which the in-
terviewees belonged, those with only older adults or with older adults
and children (<13 years) were associated with the “very important”
category, while households without members in these age groups were
associated with the “not very important” category. Spearman’s corre-
lation coefficient (0.604, P<0.001) showed a positive correlation be-
tween the respondents’ assessment of the importance of the welfare of
hens and companion animals. The median score of the importance of
companion animals was 10.0 (IQR=1.0); 75.9 % of responses were be-
tween 9 and 10 and only 2.7 % were < 4. Furthermore, 64.3 % of re-
spondents scored the welfare of both species the same, 12.5 % scored
hens higher and the remaining 23.2 % scored companion animals
higher.

3.1.1. Consumer perceptions about their relationship with hens and WLH

According to the scores assigned on the 5-point Likert scales, the
majority of consumers strongly agreed that hens can feel pain or
suffering (median 5.0; IQR=1.0). With a median of 4.0/5.0, consumers
mostly agreed that the welfare conditions of hens can affect egg quality
(IQR=1.0), hens should be able to express their natural behaviors during
rearing (IQR=1.0) and hens can feel emotions (IQR=1.0). The percep-
tions that hens are cute or tender and that consumers would like to raise
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their own hens to produce eggs, obtained a median score of 3.0
(IQR=4.0; IQR=2.0, respectively). Consumers mostly disagreed (me-
dian = 2.0; IQR=2.0) that in Mexico there is enough information about
how hens are raised and that existing regulations in the country guar-
antee hens’ welfare. In addition, they strongly disagreed that they would
like to keep a hen as a companion animal (median = 1.5; IQR=3) and
that the information they receive when buying eggs let them know how
the hens have been raised (1.0; IQR=1.0).

In order to describe the structure of the correlations between these
variables, an exploratory factor analysis was carried out. Factor loadings
of the three resulting components ranged between 0.61 and 0.84
(Table 3). The first one, called “recognition of hens as sentient animals”,
explained 24.2 % of the variance and groups the perceptions about the
ability of hens to feel emotions, pain, or suffering, and the fact that they
should be able to express their natural behaviors while being raised. The
second factor named “availability of information and suitable standards
on WLH”, explained 19.8 % of the variance, and group perceptions
about the availability of information about hen raising conditions both
at the country level and in the eggs, they buy, and the suitability of
Mexican laws and regulations to guarantee their welfare. The third
factor was named “strength of the human-hen bond”, explaining 19.0 %
of the variance and grouped the perception about whether hens are cute
or tender, with the interest of consumers to raise their own hens to
produce eggs and to have a hen as a companion animal.

3.1.2. Housing systems and WLH

The self-reported consumer level of knowledge about hen husbandry
ranged from low to none (35.9 % and 30.9 %, respectively), 28.0 %
considered their level of knowledge to be medium and only 4.8 % said
they had a high level of knowledge about hen husbandry. Regarding
previous experience, 51.4 % of consumers, reported having raised hens
or having lived in a household where this was done. Free-range systems
were the most frequently reported as providing the best welfare condi-
tions for laying hens, in dimensions such as animal comfort, expression
of natural behaviors of the species, less suffering from fear or negative
emotions, and less suffering from injuries, diseases and pain (Table 4). In
contrast, protection against extreme weather and predators were di-
mensions that were more associated with cages than with the other
systems. In addition, consumers tended to favor only one type of system
when referring to animal comfort, but concerning the other dimensions,
between 13.8 % and 20.0 % of respondents considered that different
systems could provide the same welfare conditions for the hens.

Table 3
Factor analysis.
Variable Factor Explained
loadings variance (%)
Recognition of hens as sentient animals
Hens can feel pain or suffering 0.835 24.195
Hens should be able to express their natural 0.797
behaviors during rearing
Hens can feel emotions 0.606
Availability of information and suitable standards on hen welfare
In Mexico, there is enough information abouthow  0.796 19.810
laying hens are raised
Mexican laws and regulations guarantee the 0.750
welfare of laying hens
The information I receive when I buy eggs letsme ~ 0.745
know how the hens have been raised
Strength of the human-hen bond
Hens are cute or tender animals 0.837 19.005

I would like to raise my own hens to produce eggs  0.790
I would like to have a hen as a companion animal ~ 0.779

KMO index = 0.700; Bartlett’s test of sphericity = <0.001; explained variance =
63.010%.
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Table 4
Housing system selected by consumers as providing the best AW conditions (n =
1040, % respondents).

Welfare concerns Cage Barn Free- Multiple/no
range systems

Comfort 4.42 7.79 8212 5.67

Protection against predators 49.71 17.40 19.13 13.75

Expression of natural behavior 2.31 9.13  76.83 11.73

Protection from extreme weather ~ 40.29  23.65 16.06 20.00
conditions

Suffer less from fear/negative 5.87 22.21 56.15 15.77
emotions

Suffer less from injury / disease /  10.29  25.38  46.63 17.69
pain

3.2. WTPPP for free-cage eggs

A total of 53.8 % (n = 560) of surveyed consumers would be willing
to pay a premium for cage-free eggs. These values varied depending on
the place of purchase: 66.7 % for those who shop exclusively at super-
markets/chain convenience stores, 55.4 % for those who shop at tradi-
tional retail food stores, and 46.5 % for those who shop at both types of
stores (P<0.05). Among the general sample, 73.0 % (n = 309) would pay
for barn eggs, 95.0 % (n = 532) for free-range eggs and 98.6 % (n = 552)
for free-range certified organic eggs. The multivariable logistic regres-
sion model identified 8 variables that helped explain the WTPPP for
cage-free eggs reported by respondents (Table 5). Having a university or
postgraduate education increased the probability of being willing to pay
more for cage-free eggs by 2.3 and 7.3 times, respectively, compared to
having primary school (or no education). Having regularly purchased
cage-free eggs over the last twelve months increased this probability by
2.7 times compared to never purchasing them, while purchasing them
sometimes increased it by 1.7 times (Table 5). Consideration that free-
range best prevents hens from being frightened also increased the

Table 5
Multivariable regression model: Consumers’ WTP for cage-free eggs (“yes”"=1.
“no”=2) (n = 1040).

Variable SE P Odd I.C. 95 % Odd
ratio Ratio
Lower Upper

Education level

Elementary 0.000

Middle/secondary school 0.254 0.524 1.176 0.715 1.934
Technical 0.309 0.200 1.486 0.811 2.724
University 0.247 0.001 2.345 1.444 3.807
Postgraduate 0.371 0.000 7.326 3.544  15.147
Previous purchase of cage-free eggs (in the last twelve months)

Never 0.000

Regularly 0.265 0.000 2.766 1.645 4.651
Sometimes 0.143  0.006  1.485 1.123 1.964

Perceptions and attitudes towards animal welfare

Welfare conditions of laying hens ~ 0.069  0.000 1.276 1.115 1.461
may affect egg quality

Strength of the human-hen bond 0.062 0.001 1.236 1.095 1.395

Overall importance of hen welfare ~ 0.032  0.045  1.067 1.002 1.137

Perceptions about the role of different housing systems on WLH

Cages are the best protection for 0.142  0.005 0.673 0.510 0.889
hens against predators.

Free-range is the system that that  0.146  0.009  1.463 1.099 1.949
most prevents the hens from
suffer fear or negative
emotions.

Barn is the system that best 0.149 0.047 0.744 0.556 0.996
prevents hens from injury.
disease or pain.

Constant 0.476  0.000  0.059

Hosmer and Lemeshow test P=0.921; Nagelkerke’s R? =0.201; Overall per-
centage of correct answers = 66.3% (WTP for free-cage eggs: “yes’= 71.3;
“No”=60.4).
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probability, while thinking that cages are the best protection for hens
against predators and that barn is the system that best protects hens from
injury, disease or pain, had the opposite effect. Finally, associating WLH
with egg quality, having an interest in keeping/rearing hens, and
considering animal welfare to be important increased the WTPPP
(P<0.05).

3.3. Consumer profiles

The median price premium that consumers who expressed a WTPPP
for cage-free eggs (n = 560) was 10.0 % (IQR=20.0) for barn eggs, 20.0
% (IQR=26.0) for free-range eggs, and 30.0 % (IQR=40.0) for organic
certified eggs. Cluster analysis based on premiums for the three cate-
gories of cage-free eggs revealed the existence of three consumer clusters
(Table 6) which we have named high WTPPP (H-WTP), low WTPPP (L-
WTP) and medium WTPPP (M- WTP): H-WTP groups 21.3 % of con-
sumers (n = 119). Their premium willingness is the highest for cage-free
eggs of the three types. This premium increased by a further 20.0 % for

Table 6
Cluster profiles of consumers WTP for cage-free eggs (n = 560).

H-WIP'  L-WIPP M-WIP? P
(n= (n= (n=226)
119) 215)

Percentage premium to for cage-free eggs (median (IQR)) * *

Barn eggs 40.0 10.0 18.0 <0.001
(40 oy (11.5)°

Free-range eggs 60.0 10.0 30.0(20)° <0.001
(30 ao®

Organic certified eggs 100.0 20.0 40.0(20)° <0.001
(30)* ao®

Socio-demographic characteristics

Place of residence inside the TMV

Rural 21.8 36.37 2260 0.002

Urban 78.2 63.70 7769

Education level

Elementary to technical 35.3 451 32.39 0.016

University 48.7 47.0 51.8

Postgraduate 16.0 7.99 15.9

Perceptions and attitudes towards hens’ welfare

Overall importance of hens’ welfare 9.0(2)* 10.0
(1 = no important at all. 10 = very @P
important) (median (IQR))*

10.0(2)° 0.020

Welfare conditions of laying hens 5.0(1)? 5.0 4.0(1)° 0.045
may affect egg quality (1 = totally @3
disagree. 5 = total agree) (median
<(IQR))*

Strength of the human-hen bond (1 3.3 3.0 3.0(2)° 0.024
to 5 scale) @.7? (@)

Recognition of hens as sentient 4.7(1)* 4.3(1)° 4.3(1.3)*  0.013

animals (I to 5 scale)
Main motivation for considering buying cage-free eggs over cage eggs **

Are healthier 18.59 27.4 30.5 0.025

Their productions is 1.7 2.3 4.4
environmentally friendly

Are produced by responsible 13.4 14.9 8.4
farmers

Are better tasting 10.1 12.6 8.0

Are better for society 2.5 1.1 0.4

Are produced by healthier hens 13.4 15.8 14.2

Hens have better welfare 40.3 24.70) 34.1
Motivations for considering buying cage-free eggs over cage eggs

Are healthier 0.002
No (%) 71.4% 5580 57.9

Yes (%) 28.6 4739 421

Are better tasting

No (%) 92,4 81.40 88.5 0.010
Yes (%) 7.69 18.67 115

'High Willingness-to-pay, *Medium Willingness-to-pay, *Low Willingness-to-
pay. *Based on a reference price of 50 Mexican Pesos per 1 kg of cage eggs.
Significance level established at P<0.05 according to *Kruskal-Wallis test and
**Chi-square test. *>¢ indicates post-hoc significant differences according to
Kruskal-Wallis post-hoc Test with Bonferroni correction.
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free-range eggs (IQR=30) and by a further 40.0 % for organic eggs,
starting from a median premium of 40.0 % (IQR=40) for barn eggs. They
assigned a median score of 9/10 to the overall importance of WLH,
significantly lower than that of the other two clusters. These consumers
are more convinced that the welfare conditions of laying hens can affect
egg quality and their perceptions reflect a greater strength of the human-
hen bond compared to those of the M—WTP. Furthermore, they are more
convinced that hens are sentient beings compared to the consumer
perceptions of L-WTP consumers. In addition, the main motivation of
these consumers to buy free-range eggs instead of caged eggs is related
to the welfare of the hens and not to the healthier nature of these eggs.

L-WTP comprised 38.4 % of consumers (n = 215), who are willing to
pay the lowest premiums for cage-free eggs. That is, a median of 10.0 %
for both barn and free-range eggs, and a median of 20.0 % for organic
certified eggs. This cluster concentrated the highest proportion of rural
residents and consumers without university or postgraduate education
and the lowest proportion of consumers with postgraduate education.
Compared to cluster H-WTP, these consumers attached a higher
importance to the welfare of the hens, but a lower level of agreement
with their capacity for sentience. Their main motivation for buying free-
range eggs was negatively associated with hens having higher welfare
under this production system. M—WTP comprised 40.4 % of consumers
(n = 226) willing to pay an additional 18.0 % for barn eggs, nearly
double this amount for free-range eggs, and a premium of 40.0 % for
certified organic eggs. M—WTP concentrated a significantly lower pro-
portion of consumers with elementary to technical education and a
higher proportion of urban residents; regarding their perceptions,
M—WTP consumers assigned a median score of 10/10 to the importance
of WLH, higher than that assigned by H-WTP consumers. M—WTP
consumers reported a lower level of agreement that the welfare condi-
tions of laying hens may affect egg quality and a lower rating to the
strength of the human-hen bond.

4. Discussion

In general, our study is the first to report on Mexican consumer at-
titudes towards WLH, their WTPPP for cage-free eggs, and to profile
consumers according to the percentage price premium they are willing
to pay. This is even more relevant on an international level given that
Mexico is the world’s largest annual per capita consumer of eggs and
that 90 % of these eggs come from caged hens (UNA, 2023a). In the
present study, surveys were conducted in various types of retail chan-
nels, with particular consideration given to the dynamics of the egg
market and the importance of the traditional retail channel. This is
because, historically, many Mexican studies have focused on either su-
permarket (e.g. Miranda-de la Lama et al., 2017) or traditional markets
(e.g. Serrano-Cruz et al., 2018). In this context, our results indicate that
the majority of respondents combine different types of traditional retail
food shops or combine some of these shops with supermarkets or chain
convenience stores. Further exploration of the motivations behind these
strategies could enhance the comprehension of the role of eggs in the
Mexican diet, consumer shopping habits and inform the development of
future strategies aimed at promoting cage-free egg consumption.

4.1. Consumer perceptions about WLH

Our results confirm the importance of hen welfare for Mexican
consumers, with higher scores than those reported by Miranda-de la
Lama et al. (2017) for farm animals in general. This is significant given
that eggs and milk have a distinct nature as animal products, as they do
not involve slaughter in their production and are often marketed and
understood as harmless by-products (Docherty & Jasper, 2023). Our
findings are also consistent with growing evidence that women hold
more pro-WLH attitudes than men (Herzog, 2007; Miranda-De La Lama
et al., 2017; Estévez-Moreno, Miranda-de la Lama, & Miguel-Pacheco,
2022). However, in our study, no differences were found between the
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educational level of the respondents and the importance they placed on
WLH. It is possible that WLH is no longer just a concern of the more
educated, but an ethical value of contemporary societies (Estévez-Mor-
eno et al., 2021). Our results also show that older people and households
with children attach greater importance to the welfare of hens. These
findings contrast with some evidence that only young adults are strongly
concerned about the sustainability and welfare implications of animal
production and consume accordingly (Ford et al., 2023). Moreover, it
suggests that other age-related factors may influence the way consumers
perceive hens, such as the possibility of having some lifetime contact
with poultry farming, which is less likely for younger generations
compared to older ones. However, there is a positive correlation be-
tween higher values and having children, suggesting that life stages
might influence consumer sensitivity to WLH.

4.1.1. Consumer perceptions about their relationship with hens and WLH

Looking more closely at perceptions of hen welfare, it was found that
both egg consumers in this study and meat consumers surveyed by
Miranda-de la Lama et al. (2017) tended to agree or strongly agree with
statements about sentience and need to express natural behavior. These
statements were grouped under the factor “recognition of hens as
sentient animals”, suggesting that consumers acknowledged the multi-
dimensional nature of animal sentience, and its possible effects on WLH
(Mellor, 2019). Egg consumers tended to disagree with statements about
the availability of information about how animals are raised in Mexico,
as did Mexican meat consumers (Miranda-de la Lama et al., 2017).
Similarly, the statement that Mexican laws and regulations guarantee
the welfare of laying hens was met with widespread disagreement.
Consequently, these three variables are grouped under the factor called
“availability of regulations and information supporting the welfare of
laying hens”. In the Mexican context, this lack of information is due to
the limited scope of the current regulation on egg labeling (Regulation
NMX-FF-127-SCFI-2016; SE, 2016), as it does not include specific re-
quirements regarding the farming system in which the eggs were pro-
duced. In addition, the sale of eggs in bulk is generally not supported by
any information beyond what the seller is willing or able to provide to
the customer. The only products that include information on the farming
system in their labeling are certified organic or “happy hens” or
“pastured hens” sold in self-service stores, which, in any case, are not yet
in high demand at the national level (Lara, 2022).

Consumer agreement with statements describing their relationship
with hens and the possibility of developing a closer relationship with
these animals was generally medium to low. Lack of knowledge or re-
sources to properly raise hens may be a factor in these low scores.
However, they may also be connected to the emotional distance between
birds and humans, which may be greater than that between humans and
other phylogenetically closer animals, such as four-legged mammals
(Ingham, Neumann, & Waters, 2015). However, although hens are
considered non-traditional companion animals, some evidence suggests
that backyard hen husbandry has positive psychological effects on
people living in urban environments (Blecha & Leitner, 2014). In
addition, there is evidence that household producers perceive a higher
quality of eggs while satisfying their ethical concerns about WLH
(Macauley & Chur-Hansen, 2022).

4.1.2. Housing systems and WLH

Animal welfare is one of the key agricultural policy goals and is
considered extremely important by consumers (Ammann, Mack, Irek,
Finger, & El Benni, 2023). Our study found that 67 % of consumers say
they have little or no knowledge about hen farming. This result is in line
with several studies showing that consumers have difficulty under-
standing the differences in poultry housing systems and their impact on
costs, WLH and the environment (Da Silva-Pires et al., 2021). Another
interesting finding is that more than 50 % of respondents reported
having kept hens or having lived in a household where hens were kept,
which is consistent with Hernandez-Ortiz et al. (2022), who reported
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that keeping hens at the family level is a deeply rooted rural Mexican
custom.

A number of studies on human-animal relationships have employed
techniques that provide respondents with additional information to
assist in elucidating their opinions or perceptions on specific topics
related to animal welfare (Doyon et al., 2023). These techniques include
the use of photographs (Bergmann, 2020; Wassermann, Hind-Ozan, &
Seaman, 2018), detonating words or concepts (Doyon et al., 2016) and
information cards (Cao, Cranfield, Chen & Widowski). In the context of
the photo-elucidation technique, participants are exposed to a series of
images so that they can use their extensive cognitive repertoire to
interpret what is observed (Bergmann, 2020). As part of our survey,
when the respondents were shown a card with three photographs of hens
in a cage, barn and free-range system, they identified free-range systems
as the most comfortable for the hens, allowing them to express their
natural behaviors and causing less suffering, pain, injury and disease.
These results are in line with the advertising campaigns of many NGOs
and scientific studies which show that cage confinement frustrates the
behavior of highly motivated hens and reduces their quality of life
(Rodenburg, Giersberg, Petersan, & Shields, 2022). However, the con-
sumer perspective on these aspects may also be due to the fact that, in
the consumer’s imagination these systems may represent a higher wel-
fare option where hens have more opportunities to engage in their
natural behaviors such as pecking, dustbathing and perching (Petterson
etal., 2016; Rodenburg et al., 2022; Bray & Ankeny, 2017). Equally, the
business model that has emerged in many countries to meet consumer
and supermarket demand for higher welfare labelled eggs relies on hens
housed in large, intensive sheds with access to the outdoors (Carey,
Parker, & Scrinis, 2017).

Our findings are consistent with Teixeira, Larrain, and Hotzel (2018)
findings regarding consumers in Brazil and Chile, who described free-
range systems as ideal, with better WLH and high egg quality, despite
cage systems still dominating in those countries. Consumers also
recognized that cages offer greater protection from extreme weather
conditions and potential predators than free-range systems. These re-
sults suggest that the use of photographs pertaining to the evaluated
housing systems enables consumers to adopt a more nuanced perspec-
tive, moving beyond simplistic dichotomies (e.g., good vs. bad) and
potentially fostering a more comprehensive and balanced understanding
of the subject matter. It is worth noting that there is growing evidence
that free-range systems are not necessarily more welfare friendly than
other systems, as hens are more exposed to injury from predators and
flock-mates, diseases can be more frequent and generally more severe,
and as a result, higher mortality is often observed in these animals
compared to those kept in barns or cages (Holt, 2021). However, we also
found that between 14 % and 20 % of respondents recognized that any of
the three systems could lead to WLH conditions. This would reinforce
the idea that any proposed change in legislation needs to be accompa-
nied by a series of information campaigns on the pros and cons of each of
the egg production systems.

4.2. WTPPP for free-cage eggs

Investigating consumer WTPPP for WLH-friendly products is a pri-
ority for stakeholders in cage-free egg production. This is because WLH
assurance schemes entail additional costs for all actors in the food chain
and need to be compensated with a price premium (Heinola, Latvala, &
Niemi, 2023). In our study, which covered all types of shopping envi-
ronments in the country, 54 % of respondents were willing to pay a price
premium for different types of cage-free eggs (certified or not). How-
ever, the differences observed in WTPPPP according to the type of shops
where consumers buy eggs could be related to their purchasing power,
as egg prices are usually lower in traditional stores than in supermarkets
(PROFECO, 2011). It might also be related to lower exposure to cage-
free eggs in traditional stores compared to supermarkets. A previous
study by Miranda-de la Lama et al. (2017) in supermarkets the same city
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found that 68 % of meat consumers surveyed were willing to pay for
WLH-friendly products. Although this percentage is close to that ob-
tained in the current study for consumers buying eggs only in super-
markets, it is higher compared to the WTPPP of those combining
supermarket and traditional stores (46.5 %). Consequently, our results
emphasize the need for further investigation into the relationship be-
tween buying habits and consumer preferences, especially regarding
farm animal welfare criteria.

The multivariate logistic regression model used found eight variables
that were highly related to WTPPP for non-caged eggs. We found that
the higher the level of education, the higher the probability of being
willing to pay a price premium for non-caged eggs. This phenomenon
has been previously described in consumers willing to pay a price pre-
mium for non-caged eggs in developed countries (e.g. Bejaei, Wiseman,
& Cheng, 2011). This may be due to the fact that as consumer education
and income levels increase, they become more concerned about food
quality issues and their preferences change (Jaeger, Chheang, & Ares,
2023). Our results also show that consumer WTPPP for cage-free eggs
depends on their previous shopping experience. Cao et al. (2021) found
a similar result where consumers who had previously purchased cage-
free eggs were willing to pay up to $1.39/dozen more for WLH-
enhanced housing systems. Past experience is particularly important
in a new market for differentiated quality eggs, such as the Mexican
market, where consumer choice is still limited in terms of origin, quality,
information and variety. In addition, most cage-free eggs do not fall
under any verifiable certification program (Miranda-de la Lama et al.,
2017). In the context of the potential changes in Mexican consumers’
purchasing capacity in a post-COVID-19 scenario and in their con-
sumption patterns (Espinoza-Ortega et al., 2021; Bautista-Arredondo
et al., 2024), as well as the contextual juncture of rising Mexican egg
prices (Juarez-Torres et al., 2023), our findings about the role of prior
purchase of cage-free eggs in the WTPPP reflect the importance that
consumers continue to attach to WLH and the other attributes that they
associate with this type of product.

We also found that certain attitudes and/or perceptions are very
important in determining WTPPP for WLH-friendly products. For
example, WTPPP increases if the consumer believes that egg quality is
related to WLH, or recognizes hens as sentient, or gives a high score on a
scale of 1 to 10 to the importance of WLH. Those consumers see WLH as
a strategically important attribute for which they are willing to pay a
price differential. While other studies, such as Cornish et al. (2020), have
shown that higher levels of empathy towards hens lead to greater
reluctance to compare WLH friendly products, this is particularly
important for vegan consumers. Finally, we find that the likelihood of
paying for cage-free eggs is higher for free-range eggs as a welfare
guarantee, while those who value barn or cage systems as more welfare
friendly were strongly against paying a price premium. These results
indicate that, for consumers with WTPPP for cage-free eggs, free-range
eggs are a product with many attributes (i.e. nutritious, tasty, sustain-
able, animal welfare), as opposed to a product with only one attribute,
such as improved welfare in cages or a transition to barn systems
(Gerini, Alfnes, & Schjgll, 2016).

4.3. Consumer profiles

The results of the cluster analysis suggest that the price premiums
consumers would be willing to pay for welfare-friendly eggs are quite
broad (Morales, Ugaz, & Canon-Jones, 2020), particularly for cage-free
eggs. Furthermore, they indicate that these premiums vary according to
the cage-free housing system. Thus, H-WTP and M-WTP consumers are
willing to pay premiums that increase when switching from barn to free-
range eggs and from these to certified organic eggs. The L-WTP con-
sumers, on the other hand, are willing to pay similar premiums for barn
and free-range eggs and twice as much for organic eggs. Besides, the H-
WTP segment is willing to pay higher premium prices for the three types
of eggs than the L-WTP cluster. These premium prices, which ranged
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from a median of 40 % to 100 %, are the closest to the reality of the
Mexican market. In this regard, data provided by the National Union of
Poultry Farmers (according to weekly reports between July and October
2023 for Mexico City, e.g. UNA, 2023b; UNA, 2023c) show that the
premium prices per dozen for organic eggs compared to white eggs in
supermarkets often exceed 120 %, while free-range eggs tended to be 80
% more expensive. Our results indicate a considerable gap between the
maximum premiums most consumers are willing to pay for different
types of cage-free eggs and the prices of products currently available in
the formal market. This gap may be due to the high current prices of cage
eggs (SADER, 2023), which limit the ability of middle- and low-income
groups to pay for credence attributes (Schrobback et al., 2023). Addi-
tional explanations include the consumer’s lack of knowledge about the
additional costs of cage-free production, or their interest in buying these
products in alternative markets. This is the case for “huevos de rancho”,
usually sold directly by the producer or through a local retailer (e.g.,
corner stores). Although there is no reference data about price pre-
miums, these are usually lower than those of free-range eggs sold in
supermarkets. All these hypotheses require confirmation in future
studies. Nevertheless, the results pose significant questions about the
feasibility of developing (multi-level) labels to finance the transition of
egg production towards more animal-friendly systems (Kiihl et al., 2024)
under the current market conditions.

Considering potential future regulatory actions in Mexico in this
direction, our findings suggest that increases in production costs and
final consumer prices could lead to consumer welfare losses, as seen in
California (USA) by Mullally and Lusk (2018). In Mexico, these shifts
could significantly impact food security, given that the historical rise in
egg consumption is linked, among other factors, to declining purchasing
power among the population, which relies on eggs as a substitute for
more expensive animal protein (Hernandez & Padilla, 2015). Moreover,
the potential consequences of these changes on the structure of the
poultry industry and the dynamics of the egg market (Kato, Shimasaki, &
Yayou, 2024; Mullally & Lusk, 2018) underscore the necessity of
developing public policy measures aimed at absorbing the costs neces-
sary to fulfill consumers’ expectations for WLH (welfare-friendly live-
stock husbandry).

Our results also reveal that even within the segment of consumers
willing to pay a price premium for free-cage eggs, differences in price
premiums are related to socio-demographic characteristics, consumer
perceptions about WLH and their relationship with these animals, and
motivations behind the intention to buy free-cage eggs. To our knowl-
edge, this has not been explored in depth in previous studies. Living in
rural environments and not having access to university education are
related to the lower price premiums observed in the L-WTP group, which
could be associated with a lower purchasing power of these consumers.
The motivations of these consumers to buy cage-free eggs, associated
with better taste and healthier attributes, and less with animal welfare,
correspond to the ’individualistic’ consumers described by Giiney and
Giraldo (2020), whose motivations to buy organic eggs are driven by
individual benefits. This may also be related to the higher proximity in
rural, peri-urban, or suburban contexts to the consumption of “huevos de
rancho” or backyard eggs, which have other quality attributes such as
good taste or healthiness (Del Angel-Coronel, Torres-Rivera, Ortiz-
Rubio, & Aguas-Hernandez, 2016). On the other hand, since these mo-
tivations are not tied to previous consumption experiences or direct
contact with egg production, they might indicate the misconception
mentioned by Da Silva-Pires et al. (2021), related to specific socio-
demographic characteristics of this consumer segment.

Access to higher education may be related to the higher premiums
paid for M-WTP compared to L-WTP, but it does not explain the price
differences between these two clusters with H-WTP. However, these are
related to a greater recognition of the sentience of hens, that the welfare
conditions of laying hens can affect egg quality, and a greater interest in
having a physical bond with these animals. In line with these aspects, H-
WTPs are consumers motivated by the collective benefits associated
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with purchasing this product (Giiney & Giraldo, 2020). Additionally,
higher income correlates with a greater ability to pay, and education
level may influence the demand for higher welfare standards for farm
animals (Boaitey & Minegishi, 2020). Overall, the existence of this
consumer segment is strategically important for promoting differenti-
ated markets for cage-free eggs. Overall, our results highlight the need
for enhanced communication to consumers regarding the potential im-
pacts of housing systems on both hen welfare and intrinsic egg quality
characteristics (Da Silva-Pires et al., 2021). Further research is also
necessary to distinguish the effects of housing systems on these char-
acteristics from other factors influencing egg quality (Da Silva-Pires
et al., 2021). Our results also highlight the need for further research
into the factors influencing the premium that Mexican consumers are
willing to pay for each of these housing systems. For example, greater
access to information about the impact of different housing systems on
WLH has shown to influence the price premium that consumers are
willing to pay (Cao et al., 2021). In addition, it would be necessary to
report on other possible types of impacts of such housing systems, such
as health, welfare, and biosecurity impacts (Holt, 2021).

4.4. Contributions and limitations of the study

In general, the results of the present study can contribute to the
existing international literature on consumers’ perceptions and prefer-
ences regarding WLH (Rondoni et al., 2020; Janssen et al., 2016; Ochs
et al., 2018) by introducing the use of visual methodologies to investi-
gate consumers’ perceptions regarding the impact of various housing
systems on WLH. This perspective provides a new tool for understanding
these perceptions, as consumers often do not fully grasp the meaning of
labels or written information attached to products and their implications
for animal welfare (Janssen et al., 2016; Gorton et al., 2023). The study
also connects perceptions from different consumer segments with the
highest premiums they are willing to pay for eggs from various cage-free
production systems (Kiihl et al., 2024; Doyon & Bergeron, 2016).
Furthermore, the approach employed in this study complements find-
ings from studies based on observed market data (Chang, Lusk, & Nor-
wood, 2010) by delving in to perceptions about WLH that influence
these preferences. The empirical data provided in this study are pivotal
for shaping Mexican public policies aimed at enhancing the welfare of
laying hens (Vanhonacker & Verbeke, 2014) and guiding food labeling
policies, particularly due to the lack of information about the percep-
tions and preferences of egg consumers. Moreover, these findings are
crucial for developing multi-level labels that accurately reflect varia-
tions in housing systems (Kiihl et al., 2024), offering essential guidance
to the egg industry in meeting consumer demands effectively (Rondoni,
et al., 2020).

Finally, it is important to consider that our results, both regarding the
WTPPP for cage-free eggs (yes/no question) and the maximum price
premium they would pay for eggs from different cage-free systems, can
be impacted by hypothetical bias towards higher WTPPP. This is due to
the fact that this study employed a hypothetical method based on sur-
veys without real economic consequences (Doyon & Bergeron, 2016).
Given the analysis conducted in this study, such a bias could imply the
presence of a certain attitude-behavior gap’ arising from feelings that
do not necessarily translate into real purchasing decisions for WLH-
friendly products (Pettersson, Weeks, Wilson ,& Nicol, 2016; Cornish
et al., 2020). To mitigate potential bias, the surveys in this study were
conducted in an egg-buying environment (Humble et al., 2021), and the
question about consumers WTPPP emphasized the current buying situ-
ation. However, future studies could benefit from additional strategies
to address hypothetical bias in private goods like eggs (Atozou et al.,
2022; Bergeron, Doyon, & Muller, 2019), such as cheap talk (Bergeron
et al., 2019), choice experiments (Risius, Hamm, & Janssen, 2019) or
non-hypothetical experimental auctions (Doyon & Bergeron, 2016).
These approaches may help refine the analysis of WTPPP for eggs pro-
duced under different cage-free systems and their relationship to
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consumer perceptions of WLH.
5. Conclusions

Overall, our study shows that Mexican egg consumers value hen
welfare as a commercial attribute, although they have different eco-
nomic, emotional and ethical concerns that affect their WTP for cage-
free eggs. The utilization of photo-elicitation has led to the conclusion
that there is a general consensus on the contribution of free-range sys-
tems to physical comfort or the expression of natural behaviors of the
animals. However, there is also evidence of favorable perceptions to-
wards cage-free systems in aspects such as the protection of hens against
extreme weather conditions and predators. The study revealed the ex-
istence of consumers willing to pay a premium for cage-free eggs, which
are distributed into three groups based on their willingness to pay a
higher price for eggs from different housing systems. Gender and age
influence the importance consumers attach to hen welfare, although
they are not determining factors in the WTPPP for cage-free eggs. In
contrast, educational level is a predictor of WTPPP and helps to differ-
entiate consumer clusters. Finally, our results indicate that paying pre-
miums for cage-free eggs is insufficient to drive the industry’s
conversion to cage-free housing systems for egg production. Instead, a
comprehensive strategy should be implemented that offers consumers
reliable information on alternative production systems to cages and the
positive and negative impacts of each on WLH. Such an approach would
enable consumers to make well-informed purchasing decisions.
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