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RESUMO 
 
 

A crescente preocupação da sociedade com o bem-estar dos animais demanda 
respostas da indústria e das autoridades. Na produção de ovos o alojamento de 
galinhas poedeiras em gaiolas é um importante problema de bem-estar. Sendo assim, 
a transição para sistemas livres de gaiolas vem surgindo como uma tendência para a 
indústria de ovos. No Brasil, ao contrário do que ocorre em outros países, o governo 
não regula quais tipos de sistema podem ser utilizados na produção. Na ausência de 
dispositivos legais, varejistas e produtores são pressionados pela ascensão de um 
movimento pelo consumo mais ético que envolve produtos com certificação de bem- 
estar animal como os ovos livres de gaiola. Nesse aspecto, a opinião pública se torna 
um fator importante com o poder de influenciar as decisões tomadas pela indústria de 
ovos. Por esta razão, o primeiro capítulo da dissertação buscou entender a opinião de 
três grupos de respondentes do sul brasileiro: médico veterinários, produtores de ovos 
e consumidores por meio de um questionário online. Foi aplicada uma Análise de 
Classes Latentes seguida por uma Análise de Múltipla Correspondência que 
apontaram para uma correlação positiva entre o viés de bem-estar animal, disposição 
em pagar mais caro por ovos livres de gaiola e senso de responsabilidade para com 
os animais. No entanto, a frequência observada de respondentes com viés de bem- 
estar animal não correspondeu inteiramente à frequência de dispostos a pagar mais. 
Dentre os setores da sociedade apresentados no questionário, os respondentes 
consideraram que a sociedade civil era a que devia menor responsabilidade para com 
os animais. Por tanto, concluímos que embora os respondentes tenham demonstrado 
preocupação com os animais, eles não demonstraram tanta disposição em pagar mais 
caro e não consideraram que a sociedade civil, incluindo os consumidores, seriam os 
maiores responsáveis por promover o bem-estar animal. No segundo capítulo, foram 
abordadas duas estratégias utilizadas ao redor do mundo para iniciar uma transição 
para sistemas livres de gaiola: regulamentação governamental e via mercado. Foram 
avaliados dispositivos legais, consultas públicas e artigos científicos documentando 
os debates políticos envolvidos nos movimento livres de gaiola na Suíça, União 
Europeia, Estados Unidos (Estado da Califórnia), Canadá, Austrália e Brasil. Conclui- 
se que a regulamentação governamental tem o potencial de aumentar a confiança 
pública, diminuir conflitos entres os setores envolvidos e possibilitar uma transição 
mais ordenada. Ainda, uma gestão de fornecimento, como a realizada no Canadá, 
pode auxiliar na proteção econômica de pequenos produtores locais. As transições 
via mercado, por outro lado, normalmente aumentam o clima de competição e podem 
gerar crises de legitimidade se as certificações e rótulos forem enganosas. Sendo 
assim, uma transição com regulamentação governamental e gestão de fornecimento 
parece ser uma opção melhor. No terceiro capítulo, nós abordamos a ascensão de 
duas alternativas aos ovos que surgem na tentativa de solucionar os dilemas éticos 
da produção animal: ovos vegetais e ovos de fermentação. O objetivo foi avaliar como 
essas novas tecnologias podem impactar o bem-estar das galinhas poedeiras. Uma 
revisão de artigos, notícias e relatórios demonstraram que a maior parte das 
alternativas correspondem à ovos vegetais e misturas vegetais para cozinhar em 
substituição aos ovos. No entanto, a tecnologia de fermentação para produzir ovos, 
claras e gemas já está disponível no mercado. Conclui-se que um impacto positivo 
imediato pode ser esperado para galinhas e pintinhos envolvidos na produção de 
ovos na 



medida em que deixem de ser necessários no cenário industrial. Foi demonstrado que 
uma variedade de respostas estão surgindo para atender às preocupações da 
sociedade com o bem-estar de galinhas e pintinhos. Embora o cenário ainda seja de 
incertezas, mudanças importantes podem ser esperadas para a indústria de ovos. O 
momento de transição oferece uma oportunidade de debater e traçar o futuro do 
sistema alimentar. 

 
 

Palavras-chave: alternativas, bem-estar animal, indústria, mercado, tecnologias. 



 
 

            
             

              
         

            
 

 
 

 

           

          
            

 

             
               

 
  

 

ABSTRACT

The growing concern from society with animal welfare demands answers from the
industry and authorities. Regarding egg production, the housing of hens in cages is a
major welfare issue. Therefore, transition to cage-free systems seems to be a tendency
for the egg industry. In Brazil, contrary to other countries, government does not regulate
the housing systems used by animal production systems. In the absence of legal
obligation, retails and producers are pressured through an ethical consuming
movement for certificated eggs as welfare-friendly or cage-free. Public opinion seems
important for this strategy to effectively impact decisions regarding farm animals.
Therefore, the first chapter of this dissertation aimed to study the opinion of three South
Brazilian stakeholders: veterinarians, egg producers and consumers, through an online
survey. A Latent Class Analyses followed by a Multiple Correspondence Analyses
found that an animal welfare-oriented view was positively correlated with the
willingness-to-pay for cage-free eggs and a sense of responsibility toward animals.
However, frequency of animal welfare-oriented view was not entirely represented by
willingness-to-pay. Amongst a variety of society sectors, the respondents considered
that civil society was the one less responsible towards animals. Therefore, we conclude
that although respondents showed marked concern for animal welfare, they did not
show as much willingness-to-pay and did not consider civil society, including
consumers, as responsible to promote hen welfare. In the second chapter, we
approached two strategies used around the world to initiate a transition to cage-free
egg production systems: government regulation and market- led transition. We
evaluated the legislation, ballot initiatives and political struggles regarding cage-free
movement in Switzerland, EU, United States (State of California), Canada, Australia
and Brazil. We conclude that Government regulation increases public confidence,
diminishes conflict amongst stakeholders and has higher chances to enable an orderly
transition. Moreover, if supply-managed demand is applied, it might help protecting
small-scale producers and local producers from cheaper imports. Market-led
transitions, on the other hand, usually increase competition and might lose public
confidence if labels are misleading or deceptive. Therefore, government regulation with
supply-managed demand might be a better option. In the third chapter we approached
two novelties that emerge as other alternatives to solve farm animal ethics issues:
plant-based and fermentation eggs. We aimed to evaluate how these technologies
may impact hen welfare. A review of papers, newspaper articles and reports showed
that most alternatives are plant- based eggs or cooking mixes. However, technology
to produce eggs, both yolk and egg white, through a fermentation process is already
available. We conclude that a positive immediate impact can be expected for hens and
chicks when they are no longer necessary in the industrial scenario, as is the case with
the production of analogues or precision fermentation alternatives. It was
demonstrated that a variety of responses are surging to respond to society concerns
regarding hen and chick welfare. Although much uncertainty remains, important
changes may be expected for the egg industry. The moment of transition presents
opportunity to debate and outline the food system we want in the future.

Keywords: alternatives, animal welfare, industry, market, technology. 
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1. APRESENTAÇÃO 
 
 

As condições de sofrimento animal inerentes aos sistemas intensivos de 

produção animal vieram a público de forma relevante pela primeira vez por meio 

do livro Animal Machines, escrito por Ruth Harrison em 1964 (HARRISON, 

2013). A publicação despertou a atenção da população e do governo do Reino 

Unido, bem como em esfera internacional (APPLEBY, 2003). Em reação às 

características dos sistemas intensivos, os consumidores passaram a se 

preocupar mais com o bem-estar animal, iniciando assim os movimentos em prol 

de um consumo mais ético (HARPER e MAKATOUNI, 2002). Desde a última 

década, o conceito de qualidade de um produto de origem animal está 

intimamente atrelado ao grau de bem-estar do indivíduo que o originou e não 

mais somente relacionado com a segurança do alimento e a natureza do produto 

(WELFARE QUALITY, 2009), o que se verifica atualmente em diversos estudos 

que tem apontado uma crescente valorização do bem-estar animal pelos 

consumidores em vários países, inclusive no Brasil (RANIERI et al. 2012; 

QUEIROZ, 2014; CHINAKATALA et al. 2018; LAMA et al. 

2019). Considerando os avanços do bem-estar animal entre os interesses da 

sociedade atual, o primeiro capítulo da dissertação buscou analisar 

detalhadamente a percepção de médicos veterinários, produtores de ovos e 

consumidores a respeito do tema por meio da aplicação de questionários. 

A valorização do consumo ético por parte dos consumidores gera nova 

tendência de mercado e impulsiona mudanças na produção animal (HARPER e 

MAKATOUNI, 2002). Enquanto o sistema convencional de produção de ovos em 

gaiolas recebe críticas e é até banido em alguns países, os sistemas livres de 

gaiolas ganham espaço no mercado, tornando-se uma oportunidade atrativa, na 

qual a valorização do produto compensa possíveis aumentos nos custos de 

produção (APPLEBY, 2003; CHINTAKAYALA et al. 2018). Os sistemas 

alternativos permitem que o animal execute um repertório maior de 

comportamentos naturais da espécie, em especial o forrageamento (LAYWEL, 

2004; RODENBURG et al. 2005; LAY et. al 2011), o que contribui para o 

aprimoramento do bem-estar animal, em especial pela liberdade 

comportamental, conforme o conceito das Cinco Liberdades do Comitê de Bem- 

estar Animal do Reino Unido (FAWC, 2013). Por outro lado, tais sistemas 
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apresentam particularidades que podem influenciar negativamente o bem-estar 

animal. Os sistemas livres de gaiola apresentam maiores riscos de parasitoses, 

fraturas, infecções bacterianas e calos de pé, bem como tendem a apresentar 

maiores índices de canibalismo e mortalidade (LAYWEL, 2004; ROCHA et al. 

2008). É importante ressaltar que existe um maior risco para os problemas 

mencionados, porém não necessariamente os animais apresentarão tais 

disfunções (LAYWEL, 2004), sendo possível trabalhar para a redução de riscos. 

O potencial de melhoria em termos de bem-estar de tais sistemas impulsionaram 

movimentações em diversos países em direção a uma transição da indústria 

para sistemas livres de gaiola. Sendo assim, o segundo capítulo da dissertação 

buscou avaliar duas estratégias utilizadas ao redor do globo para efetivar uma 

transição dos sistemas de gaiolas para os sistemas livres de gaiola: 

regulamentação governamental e transição via mercado. O objetivo foi entender 

os problemas e potencialidades de ambas as políticas e seu impacto para o bem- 

estar das galinhas. 

Ainda, neste cenário de transição dentro da produção animal emerge 

uma outra alternativa para reduzir os problemas de bem-estar animal: as 

tecnologias para produzir alimentos de origem animal sem a necessidade de 

criar animais. Com relação aos ovos especificamente, observa-se grande 

variedade de análogos de base vegetal sendo lançados, principalmente por 

empresas oriundas da América do Norte (GRIZIO e SPECHT, 2018). No entanto, 

o Grupo Mantiqueira, maior empresa sul-americana de ovos (MANTIQUEIRA, 

2021a), lançou no mercado uma linha de análogos de base vegetal 

(MANTIQUEIRA, 2021b). Outra alternativa aos ovos convencionais são os ovos 

produzidos por meio de fermentação. Em termos de mercado essa tecnologia 

ainda é incipiente, sendo que apenas a empresa Clara Foods atualmente 

trabalha com tal produto, até onde os autores tem conhecimento (CLARA 

FOODS, 2021). O processo baseia-se no cultivo de leveduras capazes de 

sintetizar os componentes proteicos do ovo por meio de fermentação (DANCE, 

2017), semelhante ao que ocorre na produção de insulina médica (BROAD, 

2019). Considerando estas novas possibilidades, o terceiro capítulo da 

dissertação buscou estudar de que forma essas alternativas podem impactar no 

bem-estar de galinhas e pintinhos envolvidos na produção de ovos. 



14  

Assim, no conjunto dos trabalhos apresentados, esta dissertação 

contribui para o avanço do conhecimento sobre as possibilidades que surgem no 

horizonte da produção de ovos para o bem-estar de galinhas e pintinhos 

envolvidos nesta atividade. 
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2. PERCEPTIONS OF VETERINARIANS, EGG PRODUCERS AND 
CONSUMERS IN SOUTHERN BRAZIL REGARDING LAYING HEN 
WELFARE 

 
Perceptions of veterinarians, egg producers and consumers in Southern 

Brazil regarding laying hen welfare 

 
 

Abstract 
 
 

Public opinion seems increasingly important for decisions regarding farm animals. We 

studied Southern Brazilians’ opinion on hen welfare, egg production practices and 

willingness to pay for cage-free eggs. Using an online survey we invited respondents from 

three stakeholders: veterinarians, egg producers and consumers. Questions approached 

knowledge and opinion about egg production, consumption habits and perceptions on 

social responsibility towards animals. Participation was voluntary and attracted 

respondents with special care for animals. Therefore, the small and biased sample of 

respondents (especially egg producers) is the major weakness of the survey. Using Latent 

Class Analyses, we identified respondents as having limited or advanced knowledge 

about egg production; animal welfare or production-oriented view; no egg consumption, 

willing or not willing to pay for cage-free eggs and assumption that none, some or all 

stakeholders have responsibilities towards animals. The majority was characterized with 

advanced knowledge (63.2%), animal welfare-oriented view (85.0%), willingness to pay 

(79.1%) and assumption that all stakeholders have responsibilities toward animals 

(63.2%). Percentage of welfare-oriented view was higher for consumers (88.4%) than for 

veterinarians (72.8%) and producers (72.8%), suggesting a desensitization of 

professionals involved with animal production. Multiple Correspondence Analyses 

showed positive associations between production-oriented 
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view, not willing to pay and responsibilities for some stakeholders; also between animal 

welfare-oriented view, willingness to pay and responsibilities for all stakeholders. 

Frequency of welfare-oriented view did not reflect entirely in willingness to pay. 

Respondents showed marked concern for animal welfare, although they did not show as 

much willingness to pay nor consideration of civil society as responsible to promote hen 

welfare. 

Keywords: animal welfare, cage-free, eggs, laying hen, opinion, survey. 
 
 
 

Introduction 
 
 

Animal suffering in intensive production systems has become public in England 

in 1964, through the publication of the book Animal Machines by Ruth Harrison. At the 

time, public opinion was an important motivator for UK government to take action and 

create the Brambell Committee, which investigated the situation and later became the 

Farm Animal Welfare Council (Appleby, 2003). Since then, the growing of ethical- 

oriented consumption patterns and the increasing concern for some aspects of product 

origins including animal welfare are evident (Harper & Makatouni, 2002). Today, society 

perceptions of the current practices in animal farming are powerful enough to influence 

the way animals are treated. The concept of quality in a product has changed and is no 

longer strictly related with its nature and food safety, but also with animal welfare 

(Welfare Quality, 2009). 

A polemic issue regarding animal welfare is the housing of laying hens, sentient 

animals, in small industrial cages for egg production. The extreme movement restriction 

in battery cages is a problematic condition for the hens since it restrains foraging, wing 

flapping, stretching, perching and other important behaviors (Laywel, 2004; Rodenburg 

et al. 2005 and Lay et al. 2011). For these reasons, the European Union has banned the 
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conventional cages since 2012 (EU, 1999) and some states in USA also took action 

through legislation (WAP, 2014). In Brazil, there is no legal regulation prohibiting the 

industrial cage systems, but public opinion may be powerful enough to demand changes 

by other strategies. The Brazilian NGO National Forum for Animal Protection and 

Defense (Fórum Nacional de Proteção e Defesa Animal in Portuguese) has been 

negotiating with big companies and engaging them in public agreements on banning eggs 

from caged hens buy 2025 (FNPDA, 2020). In addition, companies or producers may 

realize in a more autonomous way that they can add value to their products through the 

consideration of animal welfare. For example, certified cage-free eggs have become an 

attractive opportunity, which has increased at a significant rate, as the demand for the 

product may overcome eventual increases in production costs (Chintakayala et al. 2018). 

In this context, animal welfare certification programs establish the requirements 

producers must meet in order to become certified and, post on-site inspection of farming 

practices, they are allowed to use the label in the final egg products. A relevant example 

regarding the Brazilian egg industry is the Certified Humane Organization, a private 

animal welfare certification program, which has grown significantly in the past decade 

reaching out 17 countries, 250 producers and estimated 216,558,414 animals around the 

world (Certified Humane 2019). Overall, the increasing presence of cage-free eggs with 

welfare label is evident in Brazilian supermarkets, even though the majority of producers 

may still believe that cage-free housing is not feasible. 

Even though added value and competition of welfare-friendly products might 

point out advantages for producers, shifting to new housing systems requires investment 

in facility and trained personnel. In addition, public opinion does not seem fully decided 

about an ideal housing system for laying hens and perceptions regarding this issue are 

variable, with important gaps of information (Ochs et al. 2019). With a considerable 
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variety of alternative hen housing systems, we seem to be in a transition period in which 

the new paths for egg production are still in construction. Thus, it seems important to 

consider implications of this transition for producers. With gradual phasing out of battery 

cages during the last decade, many producers in European countries and U.S. States 

shifted to enriched cages, where hens are grouped in larger cages. Such transition 

involved many investments producers had to handle by themselves. Nowadays, these 

same producers are being required to make new investments as current demand has 

shifted to cage-free systems, as it has been pointed out in a text published in a website for 

producers (Porter, 2020). In other countries, like Brazil, where these modifications are 

occurring due to consumer demands instead of legal regulation, producers may also invest 

on new housing structures, since welfare certification programs have their own 

requirements to allow the use of their labels. In the absence of a longer-term contract, of 

at least 10 years to guarantee that new equipment will have time to depreciate, producers 

may lack the confidence to decide investing on welfare improved housing systems 

(Porter, 2020). Therefore, this group is being pushed to accept economic risks by 

themselves, which puts them on a vulnerable position, especially small egg farmers. This 

is a paradigmatic example of One Welfare principle, when both animal and farmer welfare 

are jointly at risk (Tarazona et al. 2020). 

Added value for welfare-friendly products might be a way to compensate 

producers for the risk and the required investment. However, consumer vulnerabilities are 

also a critical point that needs to be considered. Higher prices might imply that some 

society members may not have access to this added value food and, thus, will not be able 

to exercise their preference or will have to manage consumption by reducing purchase or 

substituting the food item (Lagerkvist & Hess, 2011). Moreover, consumer and market 

dynamics are far from being a simple issue. Diverse factors are influencing 



20  

purchasing decisions – such as price, experience, ethical obligation, information, quality, 

inertia, cynicism and guilt – as well several contradictions among consumer opinions and 

actions themselves (Bray et al., 2011). 

Veterinarians are additional important stakeholders involved in hen welfare 

policies. The veterinary practice in farm animal production is not exempt of dissonance, 

since there are contradictory views of animals in our society (Croney, 2010). The 

constantly transformation of societal values regarding animals generate expectations for 

veterinarians to position and lead the required animal welfare reforms (Kipperman, 2015). 

The complexity of this context demands a wide view and deep understanding of 

people motivations and perceptions of egg producing systems and hen welfare. Aiming 

to contribute to a better comprehension of this theme, this research sought to understand 

Southern Brazilians’ perceptions on hen sentience; current egg production practices; 

consuming and buying habits; and opinions regarding law and responsibility towards 

animals focusing at three specific publics: veterinarians, egg producers and consumers. 

 
 

Material and methods 
 

Residents of Southern Brazil and the state of São Paulo (Southeast Brazil) were 

invited to participate in an online survey through Google Forms platform, from January 

to July 2020. The survey was approved by the Ethics Committee on Research in Human 

Beings of the Health Sciences Sector of the Federal University of Paraná (CEP/SD 

3562905). The link to the survey was distributed in social media, aiming groups and 

virtual environments where the target groups - veterinarians, egg producers and 

consumers - were likely to be in contact. Also, the survey was distributed through 

institutional e-mails for Federal University of Paraná (UFPR) students from academic 



21  

centers of veterinary and animal science undergraduate programs as well as for students 

from graduate program in Veterinary Science. Invitations to participate in this study were 

also spread in two campi of UFPR using survey’s QR code. Egg producers were mostly 

approached during a training course for hen welfare certification. Data collection 

strategies captured 239 respondents, 181 of which were consumers, 44 veterinarians and 

14 cage-free or free-range egg producers. The adequate sample size for the research was 

calculated as: 

n = N Z² p (1-p)(N-1) e² + Z² p (1-p) 
 

Where: n = sample size; N = population size; Z = confidence level; e = margin of 

error; p = sample proportion. 

 
 

According to Brazilian Institute of Geography and Statistics (IBGE, 2010) the 

Southern Brazil has 30,192,315 habitants and São Paulo has 46,289,333, totalizing a 

universe of 76,481,648 people and yielding an overall sample size of 385 respondents 

with an error of 5.0%. The participation in the survey was voluntary and, within the 

timeframe for data collection, 239 respondents were registered. Thus, the same formula 

was applied to a fixed sample size and the error for this study was 6.3%. 

 
 

The investigation of the specific groups constituted of veterinarianss and egg 

producers is limited to a preliminary exploratory study, since the number of these 

respondents is not representative. We believe relevant information is extracted from the 

analyses of these groups, which may support further studies to better characterize 

representative opinions from both groups. 

The questionnaire consisted of 32 questions (Table 1), in which the first five 

approached demographic data. Question six was specific for egg producers: “What type 



22  

of housing system do you have in your property?” Questions seven and eight were specific 

for veterinarians: “What is your field of work?” and “For how long have you been working 

as a veterinarian?” The remaining questions were directed to all respondents, and aimed 

the levels of knowledge on egg production practices (four questions); perception and 

opinion about animal welfare (eleven questions), knowledge and perceptions regarding 

law and responsibilities to animals (five questions), as well as buying habits and attitudes 

in relation to eggs (five questions). 

 
 

Table 1 – Questions of the online survey, from January to June 2020, in Southern Brazil. 
 

Question section Questions Answers 
 

a) Plenty knowledge 

 
b) Reasonable 

 

 
How much do you know 

about egg production? 

knowledge 

 
c) Little knowledge 

 
 
 

Knowledge about egg 

production systems 

 
 
 
 
 
 
 

Which type of housing 

system is the most common 

in Brazil? 

d) No knowledge 

 
e) I don’t know 

 
a) Cages 

 
b) Cage-free barn 

 
c) Free-range 

 
d) I don’t know 

 
 

Do you know what a) Yes 
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debeaking is? b) No 

 
c) I don’t know 

 
 
 
 
 
 
 
 
 
 
 
 
 

Do you believe animal 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

production systems 

a) 
Do you know what the 

maceration of 1 d-old b) 

chicks is? c) 

Yes 

No 

I don’t know 

 

a) Yes 

protection laws are efficient b) No 

to protect hens? c) I don’t know 

 
a) 

 
Very good 

b) Good 

How are hen lives in the c) Regular 

Brazilian egg production  
d) Bad 

Opinion about egg systems?  

e) Very bad 

f) I don’t know 

 
a) 

 
Cages 

Which type of housing 
b)

 
Cage-free barn 

system is best for hens? c) Free-range 

d) I don’t know 
  c 

Do you think debeaking  a 
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n cause animal suffering? a) Yes 
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b) No 

 
c) I don’t know 

 
 
 

Do you think debeaking 

is an ethical practice? 

a) Yes 

 
b) No 

 
c) I don’t know 

 
 

a) 1 

 
b) 2 

 

 
In a 1-5 scale, how much 

pain can hens experience? 

c) 3 

 
d) 4 

 
e) 5 

 
f) I don’t know 

 

Do you think the 

maceration of 1 d-old 

chicks can cause animal 

suffering? 

a) Yes 

 
b) No 

 
c) I don’t know 

 

Do you think the 

maceration of 1 day-old 

chicks is an ethical 

practice? 

a) Yes 

 
b) No 

 
c) I don’t know 

 

Do you think humane 
s 

slaughter causes animal 
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uffering? 

a) Yes 

 
b) No 
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c) I don’t know 
 
 

Do you think humane 

slaughter is an ethical 

practice? 

a) Yes 

 
b) No 

 
c) I don’t know 

 
 

Do you believe that by 

eliminating animal 

suffering all ethical 

problems are solved? 

a) Yes 

 
b) No 

 
c) I don’t know 

 

 
What do you believe can 

make a practice unethical in 

animal production? 

a) Yes 

 
b) No 

 
c) I don’t know 

 
 

a) Very important 

 
b) Important 

 

 
How important is animal 

welfare for you? 

c) Neutral 

 
d) A little important 

 
e) Not important 

 
f) I don’t know 

 
 

 

 

Consumption and buying 

habits regarding eggs 

 
Do you eat eggs? 

a) Yes 
 

b) No 
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How important is egg a) Very important, 
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consumption for you? irreplaceable 

 
b) Important, but 

replaceable 

c) Neutral 

 
d) Little importance, 

easily replaceable 

e) Not important at all 

 
f) I don’t know 

 
 

Do you think people can be 

healthy without eating 

eggs? 

a) Yes 

 
b) No 

 
c) I don’t know 

 
 
 
 

Would you pay more for 

cage-free eggs? 

a) Yes 

 
b) No 

 
c) I don’t know 

 
 
 
 

Have you ever paid more 

for cage-free eggs? 

a) Yes 

 
b) No 

 
c) I don’t know 

 
 
 

 

 

Opinion about law and 

responsibilities 

Do you know any animal 

protection laws regarding 

hens? 

a) Yes 
 

b) No 

 
c) I don’t know 
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Should there be any law to 

guarantee animal rights 

even without benefits for 

humans? 

a) Yes 

 
b) No 

 
c) I don’t know 

 

Should there be any law to 

guarentee animals right 

even if it presents 

disadvantages for humans? 

a) Yes 

 
b) No 

 
c) I don’t know 

 

Should there be any law to 

guarentee the animals the 

right to live, thus 

prohibiting slaughter for 

food? 

a) Yes 

 
b) No 

 
c) I don’t know 

 
 
 
 

- Government 

1/2/3/4/5 

Classify from 1-5 the 

responsibility of following 

stakeholders toward 

animals: government, 

producers, consumers, 

NGOs and veterinarians 

and animal scientists 

- Producers 

 
1/2/3/4/5 

 
- Consumers 

 
1/2/3/4/5 

 
- NGO’s 

 
1/2/3/4/5 

 
- Veterinarians and 

animal scientists 
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1/2/3/4/5 
 
 
 
 
 
 

Statistical Analyses 
 

Data were subjected to Latent Class Analyses (LCA), a statistical technique used 

to evaluate multivariate data for identifying survey response patterns, named here as latent 

classes (LC). The LCA allows for determining groups of respondents that follow patterns 

according to their answers. Initially, the questions were divided into four sections: (1) 

Knowledge about egg production system, (2) opinion about egg production systems, (3) 

consumption and buying habits related to eggs, (4) opinions and knowledge about 

responsibility and law regarding production system and hen welfare (Table 1). The 

number of LC obtained for each section of question was determined by Bayesian 

Information Criterion – BIC. This criterion allows the evaluation of adjustment quality of 

LC, penalizing for situation complexity. Therefore, the larger is the number of LC, the 

bigger is penalization. We tested analyses with one to four LC and selected among them 

the one that yielded the smallest BIC value. 

With LC numbers fixed, conditional probability of pijk type was estimated, which 

correspond to conditional probability of an individual from class j to produce for question 

i the answer k, in which j=1 ...,J, i=1,...,I e k=1,...,Ki. J is the number of LC, I is the number 

of questions and Ki the number of answers for question i. Afterwards, we estimated the 

probability of each individual belonging to specific LC. Using these probabilities, the 

respondents were classified in the LC they had the highest probability to fit in. An 

important step to further understand our results was to study how the three respondent 

groups – veterinarians, egg producers and consumers – were distributed among LCs 

identified in each section of questions (Figure 1). Additionally, a chi-square 
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test was performed to evaluated possible associations between respondent groups and 

LCs. Due to low frequencies of some combinations of respondent group and LC, 

asymptotic p-value was substituted by the value obtained from 3.000 simulations under 

null hypothesis of non-association. Conclusions are based on a 5% significance. All 

analyses were processed in the R statistical software, 4.0 version (R Core Team, 2020). 

Library poLCA (Polytomous Variable Latent Class Analysis) (Linzer & Lewis, 2011) 

was used to perform LC analyses. More information regarding LCA is available in 

Hagenaars and McCutcheon (2002). 

In order to analyze LC altogether aiming at exploring potential associations, 

Multiple Correspondence Analyses (MCA) were performed. MCA is also a multivariate 

statistical test for categorized data that allows for evaluating multiple variable 

associations in only two dimensions. These dimensions are obtained to maximize 

conservation of real associations generated by original variables. For more details about 

MCA see Greenacre (2017). 

Results and Discussion 
 
 

Demographic information 
 

Demographic data are detailed in Table 2. Most respondents were women, which 

represented 65.7% of the total, and similar proportions occurred among the veterinarian 

and consumer groups. On the other hand, among egg producers, the situation was inverted 

as men represented 64.3% of this respondent group. According to the IBGE (2019), the 

percentage of women in Brazil is 48.2%, which differs significantly from our survey 

respondent profile. The majority of female may be related to a tendency of women having 

higher affinity with animal welfare issues as previously verified in other surveys (Heleski 

& Zanella, 2006; Busse et al. 2019 and Cornish et al. 2020). As the 
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participation in the survey was voluntary, women were likely more inclined to participate 

in it. 

Regarding respondent education level, 43.1% of consumers were university 

students and 29.9% were post-graduated or currently students in post-graduation 

programs. Therefore, the majority (92.3%) of respondents classified as consumers were 

inserted in an academic context. Respondents who were egg producers presented high 

education level, with 35.7% holding university and 28.6% post-graduation degrees. 

Among veterinarians, 63.6% held post-graduation degrees. Respondent age varied 

between 17 to 67 years, with an average of 30.4 years of age. Consumer and producer 

respondents presented a larger age variance while veterinarians were a more 

homogeneous and younger group of respondents. Producer ages were similar to those 

reported by Mendes et al. (2014) in a questionnaire applied in the Southwest of Paraná 

for broiler chicken producers. On their study, producers were between 18 and 78 years 

old, with the mean age of 45.2 ± 13.0. On the other hand, this same study reported 

different data for educational levels as no producer level was higher than high school and 

51.6% had stopped on elementary school. The high educational level of egg producers in 

our study may be related with the fact that the survey was distributed via university 

groups. The same bias is present in the consumer educational level that was 

predominantly high. In addition, production systems adopted by producer respondents 

were not representative of local reality, since no respondents reported the use of 

conventional housing, which is the most common one in Brazil and elsewhere. Also, total 

number of producer respondents was low. However, it is important to consider the view 

of these producers, as they tend to be willing to make changes in order to comply with 

consumer demand for welfare-friendly products, including cage-free eggs. 
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Likely due to respondent invitation methods, 18.2% of respondents in the 

consumer group were graduation students from agrarian sciences programs, including 

veterinary medicine, animal science and agronomy. 

 
 

Table 2 - Demographic information from 239 respondents to the online survey 
regarding hen welfare gathered from January to June 2020 in Southern Brazil. 

 
 

Total 
 

Respondent group 
 

Demographic information (n=239) 
 

Veterinarians Producers Consumers 
 

 (n=44) (n=14) (n=181)  

Gender,     157 
  31 (70.5) 5 (35.7) 121 (66.9)  
n (%) Female    (65.7) 

 Male 13 (29.5) 9 (64.3) 58 (32.0) 80 (33.5) 

 Other 0 0 2 (1.1) 2 (0.8) 

Educational Up to high school 0 2 (14.3) 14 (7.7) 16 (6.7) 

degree, n  
University, incomplete 

 
0 

 
3 (21.4) 

 
78 (43.1) 

 
81 (33.9) 

(%)      
 

University, complete 
 

16 (36.4) 
 

5 (35.7) 
 

35 (19.3) 
 

56 (23.4) 

Post-graduation 28 (63.6) 4 (28.6) 54 (29.9) 86 (36.0) 

Age,  42.1 ± 29.7 ± 30.4 ± 
 
mean±SD (min - max) 

29.5 ± 7.1  
13.0 (24 - 

 
10.2 (17 - 

 
10.3 (17 - 

 (23 - 59)    
  67) 61) 67) 
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From veterinarian respondents, 29.5% (13/44) work with small animal 

medicine, 15.9% (7/44) with public health and environment, 15.9% (7/44) with animal 

production, 9.1% (4/44) with shelter medicine, and the same percentage (6.8% - 3/44) 

was found for specialists animal welfare and bioethics and farm animal medicine. The 

same percentage (4.5% - 2/44) for commercial area and wild animal medicine. Time of 

graduation was variable among respondents, starting from weeks to 37 years. Most 

veterinarian respondents (70.5% - 31/44) graduated less than five years before the 

participation in our work, 15.9% (7/44) from 6 to 10 years, 11.4% (5/44) 11 to 24 years 

and 2.3% (1/44) responded our questionnaire after 37 years of graduation. No respondent 

among producers use the conventional industrial system for egg production; 71.4% 

(10/14) of producers answered they use free-range systems and 28.6% (4/14) that they 

use cage-free barns. 

Overall, respondent profiles from the three studied groups seem to show over 

representation of specific segments of individuals, presenting high affinity with animal 

welfare issues and high educational levels as compared to the general profile of the group 

they represent. In our experience, this has become a clear trend of university surveys, 

especially as the title of the research and the Informed Consent Term for participation 

present upfront the field of interest. This fact tends to exert immediate influence on the 

willingness to participate, functioning as a respondent spontaneous selection factor. Thus, 

best interpretation of our findings is intrinsically connected to this sampling limitation. In 

addition, strategies for recruiting participants in future studies require innovations to 

overcome this trend. 

 
 

Latent Class Analyses 
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For the first two groups of questions regarding the knowledge and opinion on egg 

production systems, two LC of respondents were indicated by the statistics analyses. For 

the other two groups of questions, on egg consumption and buying habits, and the opinion 

on law and hen welfare responsibilities, three LC were observed. With these 

classifications and their probabilities for each question, respondent’s characterization was 

determined as shown in Table 3. 

 
 

Table 3 - Latent classes (LC) identified among four section of questions from the online 
survey regarding hen welfare with 239 respondents distributed from January to June of 
2020 in Southern Brazil. 

 

Number (%) 
Section of questions Latent Classes (LC)  

of respondents 

1. Knowledge about egg production 1.1 Little or no knowledge 88 (36.8%) 

systems 1.2 Advanced knowledge 151 (63.2%) 

2. Opinion about egg production 2.1 Animal welfare-oriented 203 (85.0%) 

systems 2.2 Production-oriented 36 (15.0%) 

 3.1 No egg consumption 23 (9.6%) 

 
3. Egg consumption and buying 

3.2 Consumers willing to pay for  
189 (79.1%) 

 
habits 

cage-free eggs  

 3.3 Consumers not willing to pay  
  27 (11.3%) 
 for cage-free eggs  

 4.1 All stakeholders have  
151 (63.2%) 

 responsibilities  
4. Perceptions on animal protection   

 
law and responsibilities 

4.2 Some stakeholders have  
58 (24.3%) 

 responsibilities  

 4.3 No stakeholders have 30 (12.5%) 
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responsibilities 
 
 

Distribution of total respondents amongst LC indicated the majority of 

participants as having advanced knowledge about egg production system (63.2%), an 

animal welfare-oriented view (85.0%), greater willingness to pay for cage-free products 

(79.1%) and a notion that all stakeholders have responsibilities toward animals (63.2%). 

The specific probabilities of each LC of answers to the questions can be verified in 

Supplementary Materials. 

Associations amongst respondent groups and latent classes are presented in Figure 
 

1. Statistically significant associations were observed between respondent group and 

knowledge (p<0.001), and between respondent group and opinion (p=0.0027), but none 

between respondent group and consumption (p=0.816) or respondent group and 

responsibility and law (p=0.285). Percentage of LC for advanced knowledge about egg 

production system was very high among veterinarians (97.3%) and egg producers 

(92.9%). Regarding opinions, the majority of respondents belonged to animal welfare- 

oriented LC 2.1 in all groups, representing 72.8% of veterinarians, 78.6% of egg 

producers and 88.4% of consumers. Associations between the LCs identified in each 

section were evaluated (Figure 2). Statistically significant associations between 

knowledge and opinion (p=0.026), knowledge and consumption (p=0.009), consumption 

and responsibility and law (p<0.001), consumption and opinion (p<0.001), opinion and 

responsibility and law (p<0.001) were evident. The association among LCs in knowledge 

and in responsibility and law was not significant (p=0.178). 

The high frequency of welfare-oriented LC 2.1 within all respondent groups 

(72.8% of veterinarians, 78.6% of egg producers and 88.4% of consumers), as well as the 

high percentage (85.0%) of total respondents allocated in this LC is likely related 
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with the fact that people with this view tend to voluntarily dedicate time to answer an 

online survey related to animal welfare. Other features that predominate among 

respondents and that might be related with this bias are willingness to pay more for cage- 

free eggs (71.9%) and belief that all stakeholders have responsibilities towards animals 

(63.2%). Again, amongst egg producer respondents, the high frequency of animal 

welfare-oriented view (78.6%) might be related with the fact that all producers used 

alternative housing systems. A study performed in Europe by Bock and Huik (2007) 

reported that producers involved in welfare and organic schemes were inclined to 

perceive animal welfare as the expression of natural behavior, while producers with 

conventional systems associated it with productivity and animal health. Therefore, it 

seems that being involved in alternative housing systems, which is usually awarded with 

welfare and environmental labels, may also be a bias for higher sensitivity towards farm 

animals. 

The higher percentage (88.4%) of consumers in animal-welfare oriented LC 2.1 

than veterinarians (72.8%) and egg producers (78.6%) might be related to a 

desensitization related to a professional connection with farm animals. Even though all 

respondents had a bias for animal welfare perspective, professionals that work with 

animals seem to have lower sensibility towards animal welfare issues. Most veterinarians 

in our survey did not work specifically with farm animals. However, we believe that all 

veterinarians have been exposed to an insider view of animal farming practices. As 

mentioned previously, this professional is in constant dissonance and exposed to 

irreconcilable perceptions of animals as commodities or companions (Croney, 2010), 

independently of the field they work in. Many studies have already highlighted a 

desensitization through the academic years of a veterinary program. Paul and Podberscek 

(2000) verified that student’s empathy scores toward animals 
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progressively decreased as students underwent veterinary graduation years, which was 

also seen in a more recent publication (Cornish et al. 2018), reporting that the importance 

veterinary students assigned to an understanding of human-animal interactions declined 

as they progressed through veterinary course. Other studies found that students who 

wanted to or worked with farm animals had lower scores of attitudes regarding these 

animals (Hazel, 2011) or considered procedures to be more humane (Levine, 2005). 

Familiarity and intention to work with livestock was also associated with less positive 

attitudes toward animals by veterinary students in Italy (Mariti et al. 2018). This less 

critical perception of animal welfare by farm professionals may be related to the higher 

percentage (88.4%) of consumers, which involved a variety of professionals, in animal 

welfare-oriented LC 2.1. 

The high percentage of respondents in advanced knowledge (63.2%) might be 

explained by the fact that two of our four respondents groups were expected to know 

about farm practices, veterinarians and egg producers, and that among our consumer 

groups there were students from agrarian graduation programs such as veterinary, animal 

science and agronomy. Considering the desensitization already mentioned the presence 

of these groups might explain the association between advanced knowledge LC 1.2 and 

production-oriented LC 2.2. Frequency of animal-oriented LC 2.1 was high for all the 

other LC because majority of respondents belonged to it (85%). 

A high percentage of consumers willing to pay more for cage-free eggs from LC 
 

3.2 (61.1%) was found in production-oriented LC 2.2, even though answers from this LC 

involved a certain optimistic view on hen welfare in the production systems. The 

predominance of LC 3.2 in both little or no knowledge LC 1.1 (86.4%) and advanced 

knowledge LC 1.2 (78.8%) is related with the high frequency of total respondents in the 

willingness to pay LC  3.2. (189/239, 79.1%), thus  achieving a larger  representation in 
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all LCs. A recent research reported that 37% of Brazilians are willing to pay a higher 

price for animal origin products from companies that have minimized animal suffering 

(IBOPE, 2020). Compared with this national information, our answers present higher 

percentages of willingness to pay for cage-free eggs, again confirming our probable 

sampling effects. These results may also be related to the reported fact that hen housing 

system is a welfare issue that seems to be more consistently related with willingness to 

pay as compared to other welfare issues (Ochs et al. 2019). 

The presence of respondents showing no willingness to pay in animal welfare- 

oriented LC 2.1 (6.4%) seemed contradictory. Therefore, there seems to be other factors 

influencing willingness to pay than just the tendency to be more critical about hen welfare 

in production systems, and holding a higher probability to believe the practices are 

unethical and caused animal suffering. For example, consumers might not feel well- 

informed about labeling process or lack of confidence towards the companies or brands. 

Participants of a survey mentioned the feeling that they do not know enough about 

products to make necessary decisions and that ethical claims might be only marketing 

ploy in order to take advantage of consumer’s goodwill (Bray et al. 2011). Also, Cornish 

et al. (2020) found that consumers were more inclined to prefer certified products when 

they had access to detailed information behind the labels. Ochs et al. (2019) highlights 

insufficient information for consumers is a key point that might generate market failure 

for welfare-friendly products. Thus, even though respondents in this LC seemed to be 

empathic with animals, this might not be enough to affect a purchase decision. Cornish et 

al. (2020) did not find an association between personal empathy with animals and 

willingness to pay, concluding that relevant information was actually the key point for 

welfare-friendly product preference. 
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Another level of complexity is that 23.4% of respondents who answered they 

would pay more for cage-free eggs also answered that they had actually never done so. 

From total respondents that were willing to pay, only 58.3% (102/175) had already done 

it. Among veterinarians, producers and consumers, this proportion corresponded to 

76.5%, 66.7% and 52.7% respectively. Thus, such consumers had apparently already 

made the decision to purchase such products, but other factors interfered with it. Other 

factors in play may be a lack of availability of welfare-friendly products in the market or, 

when such products are available in higher prices as compared to the regular products, 

difficulties related to purchasing power. Franco et al. (2018) reported, also in the State of 

Paraná, that availability of welfare-friendly eggs was low in local markets and that label 

information was deficient. At the time, the same study observed that these products cost 

1.7 to 2.5 times more than the conventional ones, which may also be a barrier for 

performing the theoretical purchasing decision. 

Attribution of responsibilities for only some stakeholders probably accompanies 

the sense that consumers do not have obligations towards farm animals. On the last 

question of the section regarding “Opinion about law and responsibilities”, we asked 

respondents to score from 1 to 5 each stakeholder presented in terms of their 

responsibilities regarding the promotion of hen welfare. The stakeholders presented were 

governmental institutions, farmers, consumers, NGOs, animal scientists and 

veterinarians. A similar pattern was identified in answers from veterinarians and 

consumers. However, producers indicated different scores (Figure 3). For all respondents, 

the government, egg producers, veterinarians and animal scientists hold the highest 

degree of responsibility regarding hen welfare, while NGO’s and consumers received 

lower scores (Figure 3). 
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The lower scores received by consumers and NGOs regarding responsibilities they 

have toward animals is relevant, since consumer demands and NGOs pressure are 

protagonists of the cage-free eggs movement in Brazil. As we mentioned previously, 

Brazil does not have legal barriers to caging hens, or specific regulations regarding hen 

welfare. Therefore, civil society have been playing an important role persuading 

companies to stop buying eggs from caged hens (FNPDA, 2020), representing important 

stakeholders. Perhaps respondents believe that although these actors have been playing 

an important role, they do not have obligation toward these animals. The notion that 

consumers hold a low degree of responsibilities for the hens might influence willingness 

to pay more for cage-free eggs, especially when it involves significantly higher prices. In 

fact, price was the most mentioned factor impeding ethical consumption in the research 

performed by Bray et al. (2011). Additionally, a positive association was observed 

between respondent income and willingness to pay by Lagerkvist and Hess (2011). Other 

factors influencing purchase might be related with personal experience, quality 

perceptions, brand loyalty and inertia (Bray et al. 2011). 

Tonsor and Wolf (2011) reported that respondents who believed NGOs have the 

ability to influence and assure animal welfare were more willing to pay for labeled eggs. 

Although in our survey we separated these two stakeholders, consumers and NGOs, they 

both belong to civil society. The notion that civil society is not responsible for assuming 

a transforming role in farm practices, as we verified in our study by the low scores these 

stakeholders received, may be related with lower frequency of both willingness to pay 

more and previous purchasing of cage-free eggs, when compared to animal-welfare 

oriented frequencies. This finding is relevant to animal welfare, as a need to develop a 

higher sense of power to contribute to the transformation of farm animal lives as a part of 

citizenship becomes clear. It is important to highlight that 



43  

responsibility and eventual additional costs for higher welfare production systems should 

not be totally transferred to consumers, exempting governments and companies of their 

responsibilities for the animals involved in such a relevant economic activity as animal 

farming. Niche markets have the potential to accelerate on-farm animal welfare 

improvements; however, the responsibility to guarantee ethically defensible production 

systems seems to be also intrinsically shared by the government and the industry. 

Therefore, this perception might explain why we observed an association between 

this LC and that of those not willing to pay for welfare improvements. These respondents 

may not feel they have an obligation towards farm animals or that their participation does 

make a difference for the hens. It has been documented that consumers’ belief that their 

consumption pattern would not have a significant impact on reality can impede ethical- 

oriented purchase (Bray et al. 2011). However, willingness to pay is reported as crucial 

to encourage on-farm welfare improvements, since the added value for these products 

allows producers to make the needed modifications, like changing housing systems for 

example (Lagerkvist & Hess, 2011). On the other hand, it may be problematic to attribute 

this responsibility mostly to individual consumer decisions, independent from other 

players and from a more structured review of common practices. Similarly, the 

association with production-oriented LC 2.2 may be related to the belief that hens are 

treated well enough in existing production systems. Therefore, these respondents may 

have inferred that we do not need to feel responsible for any action towards these animals 

as no problems are perceived. Higher percentage (82.3%) of willingness to pay LC 3.2 in 

animal welfare-oriented LC 2.1 was expected, as well as the absence of respondents from 

no consumers LC 3.1 in production-oriented LC 2.2. 
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Figure 1 - Associations between Latent Classes (LC) and pre-defined groups 
(veterinarians, egg producers and consumers) of 239 respondents of an online survey 
regarding hen welfare distributed from January to June of 2020 in Southern Brazil. 
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Multiple Correspondence Analyses 
 
 

Figure 4 presents LC associations among each other through Multiple 

Correspondence Analyses (MCA). On the graphic, each axis represents one of the two 

dimensions produced by the analyses and the categories in the extremes of a dimension 

are strongly related to it. Therefore, LCs denominated production-oriented (2.2), 

consumers not willing to pay more for cage-free eggs (3.3) and that assume only some 

human stakeholders have responsibilities toward animals (4.2) are associated, meaning 

these LCs are related to each other. However, still regarding the first dimension, there is 

also an association between LCs denominated animal welfare-oriented (2.1), those who 

assume every stakeholder has responsibility toward animals and consumers willing to pay 

more for cage-free eggs (4.1). Regarding the second dimension, vertically represented in 

the graphic, there is an association amongst LCs with little or no knowledge about egg 

production system (1.1) and those who assume no agents have responsibility towards 

animals (4.3). There is also an expected association between LCs of advanced knowledge 

about egg production system (1.2) and the group of veterinarians. Both dimensions, 

altogether, explain around 50% of original data variation. Associations showed in MCA 

analyses present clear evidences of the associations observed by analyzing pairs of LCs. 

Results show that, although there are other factors influencing willingness to pay as we 

discussed previously, there is a clear association between respondent’s perspectives on 

animal welfare in production systems and the willingness to pay for cage-free eggs. The 

relationship between recognizing responsibilities for all human stakeholders studied and 

willingness to pay for cage-free eggs was also confirmed. The understanding of which 

stakeholder is responsible for hen welfare seems to be a key point. We found a high 

frequency of respondents with an 
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animal welfare-oriented view (85%) but the frequency of respondents who believe all 

stakeholders have responsibilities on hen welfare did not accompany (63.2%) and civil 

society received lower scores. Perhaps new studies on willingness to pay should focus on 

the perception of whose responsibility it is to guarantee adequate levels of animal welfare. 

If respondents are sensible to animal welfare issues but do not feel their own 

responsibilities over the situation, this sensibility may not reflect on a willingness to pay. 
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Conclusion 
 
 

An association between routine activities in the animal industry and a more production- 

oriented view is evident as a significant different perception when compared with consumers, 

confirming a possible desensitization. On the other hand, this desensitization does not seem to 

carry over to the willingness to pay for cage-free eggs or the attribution of human 

responsibilities towards animals. In a Multiple Correspondence Analysis (MCA), latent classes 

merged into two distinct types of opinions: the first dimension was characterized by a 

production-oriented view accompanied by positive perception of hen welfare in current 

production systems, recognition of no or few human responsibilities towards animals and a 

tendency towards no willingness to pay more for cage-free eggs; the other dimension was 

characterized by the opposite trends. There seems to be additional factors involved in the 

willingness to pay more for products with higher animal welfare, as the frequency of welfare- 

oriented view did not convert entirely in willingness to pay. A major finding is that civil society 

received low responsibility scores, suggesting that willingness to pay may be influenced by a 

perception that consumers are not responsible for farm animal welfare issues. Future studies on 

perceived responsibilities seem warranted to better understand this perception and to study 

strategies for mitigating it. Finally, our findings require careful interpretation, as they are 

intrinsically connected to sampling limitations. Thus, strategies for recruiting participants in 

future studies will benefit from innovations to bypass similar limitations. 

 
 

Animal welfare implications 
 
 

The higher investment required to adequate housing systems and improve animal 

welfare on farms are often perceived as an important barrier to the implementation of better 
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living conditions for the animals. The increasing concern from civil society towards animal 

welfare has enabled the existence of a niche market for labeled and certified products, since a 

growing group of people is willing to pay more for welfare-friendly items (e.g. cage-free eggs). 

This strategy allows for producers to invest in new housing systems, rear animals in lower 

densities or breed slow-growth animals without decreasing their income. However, the 

effectiveness of this strategy relies on a deep understanding of society perceptions on animal 

welfare and ethics, since it depends on willingness to pay and purchasing decisions. As 

confirmed by our data, concerns about animal welfare do not convert entirely on a sense of 

responsibility and willingness to pay. We hope our paper can instigate future research regarding 

societal sense of responsibility towards animals, aiming to foster more active attitudes from 

consumers in demanding higher standards for the ethical treatment of farm animals. The 

existence of a niche market does not seem to have the power to transform the reality in a broad 

manner; however, we consider certification programs relevant since they have the potential to 

alleviate some of the welfare problems for a variable number of animals, and any positive 

impact for any number of animals is important for the individuals involved. We also reiterate 

that the responsibility to guarantee minimal welfare conditions for animals used by the food 

industry should not be transferred exclusively to consumers, as governments and the industry 

intrinsically share the responsibility for the welfare of the animals under their legal or factual 

guardianship. 
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3.  PERSPECTIVES OF CAGE-FREE TRANSITION AND HEN WELFARE UNDER 

GOVERNMENTAL REGULATION AND MARKET-LED INITIATIVES 
 
ABSTRACT 
The growing awareness and concern about animal welfare demand answers from the 
industry and authorities. Regarding egg production, the housing of hens in cages is a 
major welfare issue. Two strategies have been applied around the world to enable the 
transition to a cage-free system: government regulation and market-led strategies. The 
aim of the study was to analyze and compare the strategies used in Switzerland, EU, 
United States (State of California), Canada, Australia and Brazil, and discuss their 
impacts and limitations for hens and society. We identified the kind of strategy used in 
each experience, evaluating the legislation, ballot initiatives and political struggles that 
were part of the process. Results show that initiatives and its consequences vary 
according to local characteristics. However, it is possible to discuss positive and 
negative aspects of each strategy by learning with previous experiences. Government 
regulation increases public confidence, diminishes conflict amongst stakeholders and 
has higher chances to enable an orderly transition. If supply-managed demand is 
applied, it might help protecting small-scale producers and local producers from 
cheaper imports but should also count on public policies to guarantee the costs, 
previous hidden by poor animal conditions, will not be transferred to consumers. 
Market-led transitions, on the other hand, usually increase competition and might lose 
public confidence if labels are misleading or deceptive. Therefore, government 
regulation with supply-managed demand might be the better option, especially if it can 
avoid harming consumers. Also, the creation of independent agencies for animal 
welfare, free of conflicts of interest, seems to be the best option to set standards that 
effectively protect animals and are reputable towards consumers and general civil 
society. 

 
INTRODUCTION 

 
 

The use of cages in egg production is one of the most debated animal welfare 

issues. Compared to other animal welfare-friendly initiatives, cage-free eggs relate the 

most with willingness to pay (OCHS et al. 2019), demonstrating consumers meaningful 

concern about caged hens. Hens can be reared in battery cages, furnished or enriched 

cages usually grouped in colonies, or in cage-free systems that can be inside closed 

barns or aviaries or in free-range systems, where the animals have access to an 

outdoor area. The movement restriction provoked by cages decreases life quality of 

hens by restraining important behaviors like foraging, wing flapping and stretching 

(LAYWEL, 2004; RODENBURG et al. 2005 AND LAY et al. 
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2011). Thus, alternative systems that do not use cages present a higher potential for 

adequate welfare, even though there are specific welfare risk factors as well, like higher 

mortality, diseases, keel bone fractures and other injuries (LAYWEL, 2004; LAY et al. 

2011). Also, important animal welfare problems are not related strictly to the housing 

system. For example, male chicks are usually killed in their first day of life because 

only the females, who are able to lay eggs, are worth rearing. Another issue is that the 

hens are going to be slaughter in the end of laying cycle in every housing systems. 

Even though in both cage-free systems there are important welfare risks, they seem to 

have a higher potential to mitigate animal suffering (LAYWEL, 2004), which is why the 

transition to these systems is being proposed by animal welfare activists and NGO’s 

around the world. The growing of consumer movement towards a more ethical and 

animal welfare-friendly production system has generated two distinct responses: 

government regulation and market-led transition. In the first one, government regulates 

prohibiting a type of housing system usually with a timeframe of years, to allow for 

adaptations. In the second response, government or private certifiers label the eggs as 

cage-free or welfare-friendly so that consumers can have access to information related 

to how the hens were housed and from that decide which eggs they want to purchase. 

Usually, both strategies are complementary to each other. Government regulation 

tends to consider opinions from different society sectors, including egg market 

stakeholders, thus the decisions usually exhibit an agreement amongst them 

(PARKER et al. 2017). Therefore, government regulations also need to pass through 

a minimum consent and acceptance by market. However, there may be significant 

variation in the way the interests of the animals are represented in both response types. 

After the publication of Animal Machines by Ruth Harrison (1964), public opinion 

pressure motivated UK government to create the Brambell Committee to investigate 

the suffering of farm animals. The temporary Committee, later perpetuated as the Farm 

Animal Welfare Council, was responsible for the creation of the Five Freedoms for 

animal welfare (APPLEBY, 2003). The concern for farm animal welfare steadily 

increased and pressured governments to present solutions. These events were mostly 

centered in Europe, where the first regulations regarding housing systems for hens 

started. Switzerland was the first country to ban battery cages in 1992, prohibiting beak 

trimming as well (APPLEBY, 2003). In 1999, Council 
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Directive1999/74/EC (CEC, 1999) from European Union determined that the battery 

cages should be phased out until 2012. In 2012, New Zealand regulated that battery 

cages should be phased out until 2022 (NEW ZEALAND, 2012). In United States, 

California, Colorado, Massachusetts, Michigan, Oregon, Rhode Island, Utah and 

Washington passed legislations banning or phasing out battery cages (ASPCA, 2021). 

In some cases, the industry leaders decide to change the standards and 

compromise with a transition to alternative housing systems for hens. In Canada, a 

country where the egg industry is regulated by a supply-managed demand, 

government is planning an orderly transition led by industry (PELLETIER et al. 2018). 

In Brazil, as well as in Australia and some USA States, government has not interfered 

in which housing systems can be used by industry; instead, consumer demand is 

creating a niche market for cage-free eggs. In the absence of governmental regulation, 

private certifiers are working to increase transparency using labels to indicate cage- 

free or welfare-friendly eggs. Also, NGO’s campaigns have been pressuring retailers 

to compromise with buying strictly from cage-free producers and with promoting 

consumer awareness of animal suffering (FNPDA, 2019). Aiming to understand the 

perspectives for laying hen welfare in the future and in countries at different stages in 

this discussion, we analyzed and compared the current strategies to take billions of 

hens out of cages. 
 
 
MATERIAL AND METHODS 

 
 

We reviewed the status of cage-free movement in Switzerland, in the State of 

California in the United States (USA), in Canada and in Australia, investigating the 

processes to implement regulation policies to ban cages and to develop either 

mandatory or non-mandatory labelling of eggs according to welfare conditions, as well 

as their impacts for society and hen welfare. Then, we focused on the Brazilian 

scenario and discuss the possible impact of these strategies in the country, in an effort 

to understand the perspective for laying hen welfare in the future with each strategy. 

The criteria used to choose the locations to study were the pioneering and the 

diversity of strategies by way of comparison. Switzerland was the first country to ban 
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battery cages and the European Union (EU) followed. The EU was chosen for its 

economic and political importance in the globalized world. Regarding the USA, also an 

important country for global economics and for animal agriculture activities, the State 

of California was chosen since it was the first State to ban battery cages in the country. 

Australia and Brazil were chosen for their relevance for animal farming, as examples 

of market-led transition through labelling, and Canada for the particularity of a supply- 

managed demand market and the different strategy implemented in the country, as the 

Canadian industry took the lead to transition from battery cages to other housing 

systems. 

 
Government regulation on housing systems 

 
 

Switzerland was the first country to ban battery cages in 1992, prohibiting beak 

trimming as well (APPLEBY, 2003). The majority of egg producers opposed to the 

transition, fearing that it could affect their profit and that consumers would not be willing 

to pay for a possible increase in prices (BALSINGER, 2016). The regulation was the 

result of a political articulation and not a unilateral imposition from the government. 

Ensuing a decade of moral struggle, the regulation was only possible after it was 

proved that cage-free labelled eggs were economically viable and after winning the 

support from part of the egg producers (BALSINGER, 2016). The producers were 

divided in family farms and factory farms, so highly intensive systems like battery cages 

were criticized not only by animal welfare activists, but also by traditional farmers that 

rejected the rationalization of production (BALSINGER, 2016). After 12 years, 

Kaufmann-Bart and Hoop (2015) reported that there were no economic losses in egg 

production following the ban. 

In 1999, the Council Directive1999/74/EC from the European Union determined 

that the battery cages should be phased out until 2012, but furnished or enriched cages 

are still allowed (CEC, 1999). Before the government ban, cage-free and free-range 

eggs were already a niche market and previous regulation had already defined the four 

labels that corresponded to each kind of environment for hens (APPLEBY, 2003; CEC, 

1991). Again the ban was not a sudden action, but similar to the Switzerland law 

process, resulted from a political struggle and intermediate Directives were adopted as 

the process developed. In 1986, a Directive 
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was implemented to demand the minimum standards for laying hens kept in battery 

cages (CEC, 1986). However, this Directive was not able to sufficiently lessen the 

pressure and, even before its full implementation, another Directive was adopted in 

1992 (CEC, 1992), increasing the minimum space required for hens. At the time, the 

Directives were rejected by industry and no significant actions were initiated 

(APPLEBY, 2003). It was only in 1996 that the Scientific Veterinary Committee 

reported the benefits and deficiencies from each housing system and recommended 

the furnished cages, that were supposedly the better option since it “overcomes most 

of the behavioral deficiencies” without the higher risk of feather pecking and 

cannibalism from cage-free or free-range systems (SCIENTIFIC VETERINARY 

RESEARCH COMMITTEE, 1996). Finally, the CEC 1999 was adopted, prohibiting 

battery cages as from 2012. 

In the USA, the states enjoy a higher autonomy, so the debates about banning 

or labelling occur in state level instead of nationally. Actually, there was an attempt to 

pass a federal bill in 2013 to eliminate battery cages, but it was not approved (SHIELDS 

et al. 2017). California was the first state to ban cages after the ballot initiative known 

as Proposition 12, in 2018 (CDFA, 2018). However, since 2008 another Proposition, 

“Prop 2”, had prohibited confinements with severe move restriction for farm animals, 

but did not specify minimum sizes required (LAO, 2008). The Proposition 2 employed 

simple language and the campaign was based on signature gathering by volunteers 

sympathetic to the animal cause, becoming quickly one of the largest mobilizations for 

public support of the time (SHIELDS et al. 2017). The initiative was clearly relevant, 

considering California produced, at the time, 14% of the eggs in USA and was the fifth 

state with larger egg production (SUMNER et al. 2010). Despite the significant public 

support, the Proposition 2faced organized opposition from egg producer associations 

and independent large producers, including the American Egg Board, a federal 

organization overseen by United States Department of Agriculture (USDA), that was 

caught trying to give money to oppose the Proposition 2 (SHIELDS et al. 2017). 

Important actors supported Proposition 2, including California Veterinary Medical 

Association, Consumer Federation of America and Union of Concerned Scientists 

(BALLOTPEDIA, 2008), which strengthened the legitimacy of the proposal before 

public opinion. The Proposition 2 was accompanied 
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by AB 1437, that prohibited the local selling of shelled eggs imported to California 

from other American states (CALIFORNIA LEGISLATIVE INFORMATION, 2010). 

In 2018, another initiative, called Proposition 12 finally specified the minimum 

square feet allowed for hens and determined that hens shall be housed in cage-free 

systems as from 2022, as well as prohibited the selling of eggs that do not comply to 

the Proposition (LAO, 2018). The Proposition 12 was supported by the Humane 

Society of United States (HSUS) and found opposition from both The Association of 

California Egg Farmers (ACEF) and PETA (People for Ethic Treatment of Animals) 

(BALLOTPEDIA, 2018). The ACEF opposed the Proposition 12 accusing the HSUS of 

denying its own agreement with food sectors established on Proposition 2, and fearing 

economic losses for both consumers and producers (ACEF, 2021). On the other hand, 

PETA opposed to the Proposition claiming that “the bar was set so terribly low for 

Proposition 12” and defending that the proposition mislead consumers to believe they 

are buying a cruelty-free product when the only way to stop hen suffering is not eating 

eggs (TOLIVER, 2018). Proposition 12 was approved with 62,7% of the votes 

(BALLOTPEDIA, 2018). 

 
Canada: Industry initiative for transition from battery cages to alternative 
housing systems 

 
In Canada, there is a different economic and political dynamics as compared to 

the other countries previously discussed. Canadian egg industry is based on a supply 

management system that regulates production, imports and prices through a board of 

directors including egg farmers from different provinces and industry stakeholders 

(PELLETIER et al. 2018; EFC, 2021). Canadian egg market used to be unstable and 

tough for small producers, with overproduction decreasing prices and cheaper imports 

coming from USA (PELLETIER et al. 2018). Aiming to create a national agency to 

regulate egg production and share the market through provincial quotas, federal 

government introduced the Bill C-176, which in 1972 was approved as the “Farm 

Products Marketing Agencies Act” and enabled the creation of the Canadian Egg 

Marketing Agency (CEMA), nowadays called Egg Farmers of Canada (CLARKE, 

2017). 
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The supply-managed system is criticized under allegations that it increases 

costs for consumers, especially for the poorest households (CARDWELL et al. 2015). 

Other authors believe that the country may benefit from a liberalization of the sector 

and export of eggs (ROBSON and BUSBY, 2010; CARTER and MÉREL, 2016). 

Robson and Busby (2010) suggest that the system creates a government-mandated 

cartel in the egg sector, which imposes high costs for consumers. On the other hand, 

a regulated sector facilitates an orderly transition from the battery cages to other 

housing systems as it reduces the risks for producers, since the returns are more 

predictable and planned for fairness (PELLETIER et al. 2018). The coordinated stability 

enables producers to make long-term investments (EFC, 2021), which are frequently 

necessary to improve animal welfare on farm. However, how price is transmitted along 

the value chain is an important issue, as production cost information requires adequate 

modeling to ensure fair compensation for producers as well as predictable prices for 

consumers (PELLETIER et al. 2018). 

Canadian Government has not literally prohibited the existence of battery cages, 

but the transition regarding housing systems for hens is occurring through the 

governmental code practice recommendations. Although the current codes to guide 

the transition to enriched or free-range systems are not legislated, a non-compliance 

with requirements might implicate in risks of market loss (PELLETIER et al. 2018), 

considering the market is regulated and quotas are allocated for each province. By 

2016, when most of producers in the country used conventional cages, The Egg 

Farmers of Canada (EFC) announced that the entire industry had agreed to an orderly 

and market-oriented transition, to be finished in 2036, to enriched housing, cage-free, 

aviary or free-range systems (EFC, 2016). The Code of Practice for the Care and 

Handling of Pullets and Laying Hens (NFACC, 2017) established a strategy to organize 

a joint transition in a feasible manner, specifying each housing systems requirements. 

The Code also demands that any hens who may remain in conventional cages by 2031 

must be provided with minimum space allowance and enriched cages, which after 

January 2032 must have improvements regarding foraging and dust bathing. The 

search for an effective and just strategy goes on, especially considering that in 2018 

only 10% of table eggs sold in Canada were from cage-free hens (PELLETIER et al. 

2018). 
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Market-led transition to cage-free systems 
 
 

In Australia, the attempts of animal welfare activists to convince government to 

regulate hen housing systems did not succeed. When animal welfare groups 

campaigned for a battery cage ban, The Australia Egg Industry Association opposed 

both to the regulation and the mandatory labelling for battery cage eggs (ALCORN, 

1999 apud SCRINIS et al. 2017). In 2000, Australian government decided not to ban 

the battery cages nor demand enrichment; instead, the approach to hen welfare 

improvements followed an industry-led consumer choice by enabling choices amongst 

eggs labelled as “cage”, “cage-free” or “free-range” in the market (PARKER et al. 

2018a). However, until 2018, labeling was only mandatory in the Australian Capital 

Territory (ACT) (PARKER et al. 2017) and the absence of a clear definition of the terms 

in the labels led to years of political struggling that likely damaged public confidence 

(PELLETIER et al. 2018). 

From 2000 onwards, the Australian market for cage-free and free-range eggs 

grew fast and an intense market segmentation for higher welfare standards became 

evident (SCRINIS et al. 2017). Voluntary certifications emerged from different 

stakeholders: industry associations (The Australian Egg Corporation Limited - AECL), 

animal welfare organizations (Humane Choice and RSPCA) and small-scale farmer 

associations (Free Range Farmers Association and Free Range Egg and Poultry 

Australia) (PARKER et al. 2017). Yet, the definition of free-range remains controversial 

and both animal welfare organizations and ACCC (Australian Competition and 

Consumer Commission) constantly argue the current standards might mislead 

consumers (SCRINIS et al. 2017; PARKER et al. 2017; 2018a). The ACCC refused 

the label proposed by AECL in 2012 and took action against many producers over the 

years for deceptive use of free-range claims (PARKER et al. 2017). The absence of an 

official certification program for free-range eggs generated a confidence crisis that 

negatively affected the production of free-range eggs, reducing it due to egg farmer’s 

uncertainty (PELLETIER et al. 2018). 

In 2017, Australian Consumer Law introduced an information standard 

determining that free-range systems correspond to hens having meaningful and 

regular access to an outdoor range during daylight hours during laying cycle, being 

able to roam and forage on the outdoor range and a stocking of 10,000 hens or less 
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(AUSTRALIA, 2017). Following these standards, the ACCC elaborated a guide for egg 

producers with more detailed recommendations (ACCC, 2018). 

A new Australian Animal Welfare Standards and Guidelines for Poultry is being 

developed since 2013. However, the initiative is criticized for maintaining allowance for 

battery cages and for being biased towards industry interests (PARKER et al. 2018b). 

The process of developing the standards and guidelines is controlled by primary 

industry ministers, their departments and industries bodies, configuring a conflict of 

interests (DALE and WHITE, 2013). A progress report published in the official site of 

the Australian Animal Welfare Standards and Guidelines announces that Agriculture 

Ministers agreed to the membership of an independent panel to supervise the final 

steps of the development (AUSTRALIAN ANIMAL WELFARE STANDARDS AND 

GUIDELINES, 2020). However, in the site 

there is no specification of which stakeholders will participate and in what proportion. 

Parker et al. (2018a) highlights the need of an independent office for animal welfare in 

Australia, which has been already recommended by the Australian Productivity 

Commission (2016), to provide a better basis to discussions regarding animal welfare 

issues. The creation of an independent sector to oversee animal welfare 

advancements seems an important strategy both to avoid the conflict of interest within 

governmental offices and to increase the chances of higher quality inputs from animal 

welfare specialists. 

In Brazil, legislation does not prohibit any kind of housing system for hens and 

there is no limitation regarding space for the animals. Well established definitions exist 

for specific egg production scenarios like caipira, colonial (ABNT, 2016) and organic 

(BRAZIL, 2014) systems. In these cases, the standards are detailed and involve 

restrictions regarding types of feed ingredients and drugs that are allowed in the 

system. Despite the requirements of space and access to free-range area, animal 

welfare is not the main issue. There is no official definitions or regulations for systems 

like cage-free and free-range, and the labeling of eggs with these terms are audited by 

private certifiers. There is a lack of official data regarding the proportion of each system 

used in the country, but it is estimated that battery cages systems are predominant 

(AMARAL et al. 2016) and market for higher welfare eggs is yet incipient (SCRINIS et 

al. 2017). 
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The Brazilian movement for hen welfare and transition to cage-free systems is 

headed by NGO’s. Their strategies have been to increase public awareness regarding 

the implications of highly restrictive housing and to push big retailers to compromise 

with cage-free transition. Public agreements with relevant companies (Burger King, Mc 

Donald’s, Subway, Spoleto, Domino’s Pizza, Habib’s, Divino Fogão, Starbucks, Barilla, 

Pullman, Sodexo, Casa do Pão de Queijo) to stop buying eggs from cage systems 

from 2025 onwards were arranged by the National Forum for Animal Protection and 

Defense (FNPDA, 2019). The NGO Mercy for Animals is also active in Brazil, 

pressuring important retail actors to join the movement for cage-free eggs (MFA, 2017) 

and obtaining effectives results in convincing the companies to compromise publicly 

with hen welfare politics (MFA, 2020; MFA, 2021). 

Other important NGO initiative is fostering the certification programs and 

labeling of eggs. In 2008, the program Certified Humane from the NGO Humane Farm 

Animal Care (HFAC) arrived in Brazil, in partnership with the leader of organic 

certification, Ecocert (CERTIFIED HUMANE BRAZIL, 2021a.). With the entry of new 

clients in the program, the Institute Certified Humane Brazil was created (CERTIFIED 

HUMANE BRAZIL, 2021a.) The program certifies producers with a variety of labels, 

including animal welfare and cage-free. The majority of the clients are individual 

operators; however, a few groups such as integrators, retailers and restaurants also 

take part in this certification program (CERTIFIED HUMANE BRAZIL, 2021b). This 

pattern reflects the characteristic of the sector in Brazil, which is composed by small 

and medium companies (AMARAL et al. 2016). 

Legislation regarding animal protection in Brazil is consistent, and ingrained in 

the Federal Constitution, which explicitly condemns animal cruelty (BRAZIL, 1988). 

Even though the existence of juridical instruments, Brazilian legislation lacks detail and 

species-specific norms about how animals should be treated. The majority of 

regulations use broad terms with large possibilities of interpretation, which complicates 

its applicability on reality. Even though the most restrictive systems violate the animal 

protection laws, there is a gap between animal protection legislation and routine 

practices in animal agriculture (SORIANO et al. 2021). 

Additionally, Brazilian culture and politics are highly influenced by the economic 

position of the country as an agro-exporter (FERNANDES and PADILHA, 2020), which 

creates an important antagonism between animal protection and a 
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productivist view of animals and nature. The intense representativeness of 

agribusiness sector in the congress makes it difficult to approve regulations that benefit 

the animals without clear advantages for the sector. Even if bills are directly neutral to 

animal farming, they have been increasingly difficult to pass as those involved in animal 

production fear indirect effects and more direct animal protection bills in the future 

which may touch animals exploited in farming systems. The Agriculture Front in the 

Brazilian Federal Congress (FPA) is the most powerful and influent sector in the 

Legislative Houses (FPA, 2020) and tends to frame legislation for its own benefit. An 

example of the power of agribusiness in Brazilian law was the creation of a 

Constitutional Amendment, EC 96, in the article 225 of Federal Constitution regarding 

animal cruelty, to escape the Brazilian Federal Court of Justice decision about the 

unconstitutionality of vaquejada, a type of rodeo sport involving animal abuse (BRAZIL, 

2017; STF, 2015). Another example of government favoritism for agribusiness interests 

is the attempt to unable the private certification program of Certified Humane for cage- 

free eggs. In 2019, a dispatch from the inspection service authorized the inspectors 

from the states of Minas Gerais and Rio de Janeiro to seizure package of eggs with 

the term “cage-free” (CERTIFIED HUMANE BRAZIL, 2019). After a commotion from 

certifiers and cage-free egg producers, the organ revoked the dispatch. Government 

initiatives to regulate farm practices for animal welfare seems unlikely in Brazil, so the 

chance to transition to alternative systems relies almost solely on a market shift driven 

by animal welfare activists and NGO’s campaigns, as well as by consumer demand. 

 
Limitations of government regulation and market-led initiatives 

 
 

Animal Welfare as an Externality 
 
 

In economics, an externality is a positive or negative influence that an economic 

activity might imply to individuals or the collectivity, without the incorporation of these 

costs in the economic unit (TUPIASSU, 2019). In this aspect, the economics fail to 

represent the reality in a monetary form, ignoring important factors that are present in 

materiality. This inefficiency not only generates social, environmental and individual 

impacts, but might also affect the continuity of the 
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economic activity in the future. Therefore, some theories aim to more adequately 

incorporate the externalities in the economics logic, like the Value Creation Theory 

(WINDSOR, 2017) and Stakeholders Theory (FREEMAN, 2017). For representing a 

failure to price the external effects of an economic activity, interventions by the State 

to correct that failure seem legitimate. However, one might question the overall 

existence of market failures, since the externalities may be regarded as a more 

inherent part of the market and, thus, a difficult problem to solve with more market 

dynamics (TUPIASSU, 2019). The way eggs were produced until recently never 

considered hen welfare as part of the system, so animal welfare improvements are 

treated as externalities. The hen suffering that was once external to the system, i.e. 

not considered at all, is now being included in the value chain by some initiatives. This 

may be improving the lives of chickens; however, a major transformation is required 

not only in the handling of hens, but also in our thinking regarding the farming of 

animals. 

A possible consequence of considering animal welfare as an externality is that 

the costs to maintain a minimum level of well-being for the hens is considered an 

additional cost, rather than an inherent cost from the production cycle. It is problematic 

that the so-called additional cost falls on producers and consumers, who may not be 

able to afford it. Although these costs are usually overestimated by actors that oppose 

to stricter regulations for animal welfare, there may be a real economic deadlock. 

Malone and Lusk (2016) estimated that California’s ban on battery cage increased the 

retail cost differential between California and the national egg price average by 51%, 

while that differential was historically around 15%. In the same way, Eve Oh and Vukina 

(2020) estimated that marginal costs of originally caged hens would increase by 58% 

on average and prices would increase by 37.1% to 55.7%, while prices of cage-free 

could decrease 2-3% in California under Proposition 12 where cages are banned. The 

threat of cheaper imports might also aggravate the situation for local producers if 

governments do not intervene (MORRIS, 2013). Perhaps the strong opposition from 

producers to any risk-taking in increasing production costs is due to their narrow margin 

of profit, a situation of not only egg producers. All animal protein producers represent 

the base of the economic chain and depend on inputs that are commodities and 

fluctuate with global economy. For example, farmers from Hungary reported that 

economic constrains are the major 
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driver for how they raise pigs and that they see little option but to reduce production 

costs in order to fit the market, which makes it difficult for them to invest in animal 

welfare improvements (MOLNAR and FRASER, 2020). 

Considering the economic vulnerabilities of a relevant proportion of producers, 

it is important that government implement policies to support the sector, protecting 

especially the small-scale producers that might not survive intense cycles of unstable 

and unpredictable returns. Before the 70’s, when supply-managed demand was 

implemented, Canadian producers suffered from the instability of the egg market, with 

production outstripping demand and prices coming down, and the situation was 

severely aggravated by the cheap egg imports from USA (PELLETIER et al. 2018). 

The implementation of quotas contributed to guaranteeing a stable and predictable 

market, that in turn enabled on-farm improvements (EFC, 2021). Such confidence is 

frequently denied for farmers in other countries. For example, Porter (2020) exposed 

the difficulties of producers in UK, who invested in furnished cages and now are pushed 

to invest again into free-range systems, before the previous investments in 

infrastructure and new equipment could depreciate. Protecting producers that are 

obligated by regulation to adequate to new welfare standards from cheaper imports 

should be considered. In California, the Proposition 2 of a bill that required the eggs 

sold in the state to be in compliance with Prop 2, independently of where they were 

produced (SHIELDS et al. 2017). In the same way, posterior Proposition 12 also 

obligated the eggs sailed to be in compliance with Prop 12 requirements (CDFA, 2021). 

This combination prevents Californian producers from being harmed by cheaper eggs 

coming in from other states, where there is no regulation regarding housing systems. 

The Canadian initiative to support farmers by a supply-managed demand and 

quota seems to be effective. However, the criticism regarding an increase on prices for 

consumers, especially in poor households (CARDWELL et al. 2015), is concerning. 

Perhaps the benefits of a more ethical egg production may justify more subsidies from 

government that enable a fair return for producers without transferring the costs directly 

to the consumers. The moral consideration of animals as legitimate participants of our 

societies may be an argument to justify an increase on government investments to 

guarantee an ethical egg industry with reasonable prices for consumers. 
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Do the hens have a voice? The need for independent assisted agencies 
for animal welfare 

 
Countries around the world present a large spectrum of differences regarding 

how they manage animal welfare issues and the moral contradictions involved in 

farming animals. However, the inexistence of an organ with primary animal interest 

scope seems to be the rule. Generally, the institutions that regulate animal welfare are 

those primarily responsible for safeguarding productivity, economic viability or other 

human interests, which than obliterate the interest of the chickens. including animal 

scientists and veterinarians. In Brazil, official recommendations and regulations 

regarding the treatment of farm animals are elaborated and implemented by the 

Ministry of Agriculture, Animal Production and Supply (BRAZIL, 2016), which is 

primarily focused on agri-business interests. The main objective of the Ministry is the 

development of agriculture and livestock activity, which is frequently in conflict with 

animal welfare interests. Some regulations come from Federal Council of Veterinary 

Medicine (BRAZIL, 2018), which regulates activities for both veterinarians and animal 

scientists. Considering that animal farming, with its abilities to provide profit, is an 

important field of work for veterinarians and animal scientists, there is an inherent 

conflict of interest if needed regulations may be perceived as negative by those 

involved in animal production. In Brazil, the relevance of agri-business activity to GDP 

(Gross Domestic Product) is another source of difficulties for the State to represent 

animal’s interests, as productivity aspects and cost reduction are reinforced as primary 

goals. 

When it comes to farm animals, as laying hens, there may be an additional 

challenge to regulate minimum standards for animal welfare. Agricultural activities 

historically tended to be under a special protection called agricultural exceptionalism: 

“The exemption of agriculture from social, labor, health and safety legislation has 

reinforced agriculture’s unique status in law and society” (LUNA, 1997). In the same 

way, although less discussed in the literature, agricultural exceptionalism has been 

shielding animal agriculture from animal protection regulation (EISEN, 2020). It is usual 

that State organisms resist passing regulations that may seem controversial in the eyes 

of the agri-business sector and that these bodies support and protect it. For 
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example, in US, the so-called Ag-gag laws protect factory animal farms from having 

their practices exposed by activists (CASSUTO and ECKARDT, 2018). In addition to 

shielding animal abuse that may occur on farms, the ag-gag laws seem to transgress 

consumer basic rights, such as the right to information and the right to choose, which 

bear to at least one legitimate consumer need, as framed by the United Nations: 

“Access by consumers to adequate information to enable them to make informed 

choices according to individual wishes and needs” (UNCTAD, 2016). Thus, the 

evidence suggests that for animal interests to be effectively considered, a new State 

organism is required, with the direct mission of protecting animals and independence 

from agricultural, economics or the animal industry. 

An independent agency to regulate animal welfare issues can also prevent the 

animal cause to be coopted by the industry or other stakeholders, as well as protect 

consumers from misleading and deceptive information. In Australia, 2014, while 

discussing with ACCC about the meaning of “free-range”, supermarkets tried to coopt 

and coordinate consumer and industry understandings about the term (PARKER et al. 

2017). In USA, the egg industry also disputed the narrative and welfare standards for 

hens while regulations were being discussed in many states. The United Egg 

Producers (UEP), a major lobbying representing egg farmers in USA (FU, 2019), 

implemented certificated guidelines elaborated by a Scientific Advisory Committee and 

updated in 2017, whose standards are in consonance with Proposition 12 from 

California, as well as with regulations from Oregon and Washington state regulations 

that came after (FU, 2019). This consonance may indicate that the regulation adheres 

to some limits imposed by industry itself. Naturally, as required by the dynamics of 

democracy, for a regulation to be approved there must be minimum agreement 

amongst those at odds. In the case of cage-free legislation, it became clear that the 

industry played an important role. First, because consumer changing demand and 

retail compromise with cage-free were evident. Second, because playing an active role 

in defining the meaning of cage-free systems enabled the industry to exert power in 

the decisions regarding egg production (FU, 2019). An imposing regulation that ignored 

farmer interests would likely not be approved, considering that the food industry usually 

plays significant lobbying, and would be undesirable. On the other hand, the close 

involvement of the industry in establishing the minimum standards for hens may limit 

the improvements of hen welfare to a very 
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modest level and bridle the changes. This is confirmed by welfare assessment of broiler 

chickens, where the certified farms presented birds with similar welfare to non- certified 

farms (SOUZA et al. 2019), most likely because standards for certification were within 

the range of regular on-farm practices. Thus, the representation of the interests of the 

animals seems to be weak, and it is important that public opinion provide contestation 

and dynamism to the discussions, since it can overcome government inaction on the 

basis of unwillingness to upset industry (PARKER et al. 2017). 

Parker et al. (2018) mention the need of an independent office for animal welfare 

in Australia, which has also been recommended by the Australian Productivity 

Commission (2016), to provide a better basis for promoting advancements in animal 

welfare issues. Again the creation of an independent animal welfare sector seems to 

be an important strategy to avoid the conflict of interest inside governmental offices. 

As with the Brazilian case, agencies that elaborate animal welfare standards in 

Australia have conflicts of interest, since committees are composed by industry actors 

who tend to subordinate animal welfare issues to market interests (BRUCE, 2017). 

Cassuto and Eckhardt (2018) studied farm animal welfare aspects in Brazil and the 

USA and also indicated the need for a federal independent office, which they baptized 

as Animal Welfare Agency (AWA), in these countries to regulate security and welfare 

of all animals, including those used in agriculture. 

The animal welfare issues that are convergent with production indexes are 

mostly a matter of poor management, lack of training and gaps in knowledge; as such, 

in the overall context, these issues may be considered the easiest part to solve. 

However, when human and non-human interests conflict, major difficulties arise for the 

animals. This is a key point in the animal protection debate, because animal welfare is 

often subordinated to human convenience. According to Francione (1995), this conflict 

of interest is grounded on the fact that animals do not enjoy consolidated rights, which 

represents a relevant disadvantage when their interests clash with human interests, 

especially because animals are considered human property. The establishment of a 

specific office to manage animal welfare regulations would probably not solve such a 

deep problem; however, it could provide a more trustworthy representation of animal 

interests. The Ohio Livestock Care Standards 
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Board is an example. The 13 members are appointed by the Governor, but compulsory 

representativeness includes family farmers, food safety agents, farmer organizations, 

veterinarians, academy, consumers and a member of the county humane society 

(AIKEN, 2009). At first sight, it might seem that the Board successfully integrates all 

stakeholders on the matter. However, the proportion of animal interest representatives 

is poor. Even though every stakeholder from other categories defend proper ambitions, 

they all represent human interests. Therefore, as already noticed by Francione (1995), 

animals interests tend to be put aside while anthropocentric struggles are solved. 

Market-led transition also face important challenges to represent animal 

interests. First, it shifts the discussion to what consumers expect, which opens space 

for manipulation by whoever holds a more sophisticated or better financially supported 

narrative for public opinion (PARKER et al. 2017). Frequently, the certification 

programs and labels focus on housing systems and sometimes exaggerate the positive 

impacts in animals’ quality of life, while ignoring other practices that may be very 

negative for animal welfare, such as mutilations (SCRINIS et al. 2017). Other aspects 

like the killing male chicks, debeaking and slaughter of hens cannot be solved by 

housing system transition only. Therefore, current improvements proposed by private 

initiatives are limited and do not represent definitive solutions to transform the reality 

of farm animals. As pointed by Parker et al. (2018), regarding higher welfare labelling 

in Australia, “improvements in animal welfare are incremental rather than 

transformational”. 

Market-led transitions might also implicate more intense economic impacts for 

both producers and consumers. The absence of a government regulation may 

generate political conflicts, loss of public trust and high competition amongst 

stakeholders (SCRINIS et al. 2017). In this aspect, initiatives like the supply- managed 

demand applied in Canada foster a more orderly transition and in a more feasible way 

for producers, since it secures a relatively stable income. Proactive government 

regulation initiatives in Europe also provided some order for the transition process and 

were able to increase cooperation among stakeholders (SCRINIS et al. 2017). Finally, 

government regulation does not go over industry and retailer interests; instead, it tends 

to allow for more organized and less competitive 
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transitions, which may smooth pressure on producers and increase confidence for 

consumers (PARKER et al. 2017). 

 
CONCLUSION 

 
 

The possibilities and most adequate strategy vary among countries, as there is 

a diversity of particularities in each of them. However, this work has explored ideas that 

may contribute to decision making in a general way. First, it seems unfair that animal 

welfare issues be maintained as externalities, since the harms to hens and chicks, 

especially males, is real and part of the production system. The initiatives involving 

government regulation and supply-managed demand, with long-term agreements, 

enable a more orderly transition and reduce conflict among stakeholders. However, 

protecting producers may lead to cost transference to consumers; thus, public policies 

have the important additional role of protecting those in economic vulnerability. Further 

studies investigating the viability of governmental subsidies to enable an adequate 

transition for animals, consumers and producers are warranted. Market-led transition 

intensifies competition amongst stakeholders and may be harmful for small-scale 

producers. Another problem market-led initiatives may face is that labelling and 

certification can be misleading or deceptive to consumers. Thus, certification should 

not be self-declared by the industry or the producers, as private certifiers not related 

with the industry may contribute to increased public confidence on labels. Government 

definitions and regulations have lower chances of effectiveness if the institutions in 

charge are inherently loaded with one or more conflicting interests. Therefore, an 

independent agency for animal welfare seems of great importance to determine 

reputable and reliable standards, define terms in detail and supervise the transition 

process. 
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4. HOW CAN PLANT-BASED ALTERNATIVES AND FERMENTATION EGGS 

IMPACT HEN WELFARE? 

 
ABSCTRAT 

The growing concern with animal welfare, as well as with other impacts such as 
environmental, health and food security issues, has led to the search for new 
alternatives to substitute animal products by plant-based analogues, cell-based and 
fermentation alternatives. The aim of this study was to evaluate how these solutions 
can impact hen welfare. We reviewed scientific papers and newspaper texts regarding 
egg alternatives and their possible consequences for farmed animals. Results show 
there is a variety of options in the market to substitute conventional eggs. Currently, 
most alternatives are plant-based eggs or baking mixes. However, technology to 
produce eggs, both yolk and whites, through a fermentation process is already 
available. These products have great potential to directly impact hens and chicks in a 
positive way, since they exclude the animals from the production process that cause 
them suffering. The impact of the alternatives on the moral status of animals is 
controversial. It is possible that a more structural change in our belief system is 
required to provide moral status for animals in our society. However, this moment of 
transition is an opportunity to rethink our food system as well as our relationship with 
animals. We conclude that a positive immediate impact can be expected for hens and 
chicks when they are no longer necessary in the industrial scenario, as is the case with 
the production of analogues or fermentation egg alternatives. 

 
INTRODUCTION 

 
 

Hen welfare in egg production systems is an important and troublesome issue 

regarding animal welfare. A critical aspect is the housing of hens in battery cages, 

which severely limits space and restrains important basic behaviors like foraging, wing 

flapping and stretching (LAYWEL, 2004; RODENBURG et al. 2005; Lay et al. 2011). 

Campaigns led by animal welfare activists and NGO’s were able to raise public concern 

regarding hen’s housing (MERCY FOR ANIMALS, 2017), to convince big retailers to 

comprise to cage-free transition (FNPDA, 2019) and to enable the creation of niche 

markets for cage-free eggs through certification and labelling programs (CERTIFIED 

HUMANE, 2013). Among other welfare-friendly products, cage-free eggs are reported 

as the most related with consumer willingness-to-pay (OCHS et al. 2019). However, 

most hens are still housed in cages around the world (ENGLAND AND RUHNKE, 

2020). 
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In addition to the market-led strategies, animal welfare activists and NGO’s 

started pressuring for government regulations to prohibit battery cages and other 

intensive confinement of farm animals (HSUS, 2020). Regulation concerning housing 

systems for laying hens was approved in Switzerland (BALSINGER, 2016), European 

Union (APPLEBY, 2003), New Zealand (New Zealand, 2012) and in some states of the 

United States (ASPCA, 2021). Both market-led and government regulated initiatives 

present limitations though (FREITAS and MOLENTO, in preparation). Labelling does 

not always reflect on-farm reality and might be misleading and deceptive for consumers 

(PARKER et al. 2017). Government regulations, in turn, sometimes raise criticism for 

being harmful for egg producers (Porter, 2020) or consumers or both (ROBSON and 

BUSBY, 2010; CARDWELL et al. 2015; EVE OH and VUKINA, 2020). As regulations 

and decisions regarding animals are usually made by agencies and departments that 

hold conflict of interest, such as the ministry of agriculture when regulating farm animal 

protection, it is not an easy task to come up with effective solutions for animal suffering 

in the food industry (BRUCE, 2017). In this aspect, some authors have been defending 

the need for independent agencies for animal welfare (PARKER et al. 2018a, 2018b; 

CASSUTO and ECKHARDT, 2018). 

Due to the wide attention that the discussion regarding cage-free production is 

receiving, it is common for public opinion to reduce hen welfare strictly to the type of 

housing system. However, many other aspects influence hen’s quality of life and not 

all of them can be mitigated by changing the way they are housed. For instance, the 

certification programs and labels may sometimes ignore other highly impacting 

practices such as debeaking (SCRINIS et al. 2017). Also, the killing of one day old 

male chicks is not solved by the most common improvements currently proposed. 

Generally, most welfare labels hide a reality where animals remain confined indoors in 

crowded barns of industrial factory farms, in some of the alternative housing systems 

(PARKER et al. 2018a). Animal welfare activists are usually aware that solutions like 

welfare regulation are not completely effective to liberate animals from human 

exploitation. A publication from PETA (People for the Ethical Treatment of Animals) 

regarding its opposition to Proposition 12 in California that banned cages in the state 

affirms that “the only way to reduce chickens suffering is to stop supporting the egg 

industry and simply not eating eggs” (TOLIVER, 2018). According to 
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Francione (1995), strategies that regulate animal production practices are limited, 

since as long as the animals are deprived of effective rights, their interests will always 

be less important than human interests, especially when animals are still considered 

human property. Frequently, regulation of specific production practices is more 

directed to comply with consumers claims than to attend animals interests 

(FRANCIONE, 1996). 

Concerns about animal welfare, as well as other issues such as environmental 

impact, are leading to a rapid increase in the number of people worldwide refusing to 

contribute to animal farming system (ROWLAND, 2018). However, the animal protein 

consumption, including eggs, continues to grow and will probably keep increasing until 

at least 2030 (FAO, 2011). The gap between concerns regarding conventional animal 

production and the steady increase in the demand is now receiving significant attention 

within strategies involving new technologies. Alternatives vary between plant-based 

and cell-based cultivated meat or plant-based and fermentation, i.e. through the 

synthesis from engineered microbes like yeast or bacteria, milk and eggs (BROAD, 

2019). Many researchers have been discussing new alternatives for meat and dairy in 

the past years. However, there seems to be a gap in the literature regarding egg 

alternatives and its impacts for hen welfare. Therefore, the aim of this study was to 

review the proposed alternatives for conventional eggs and evaluate their possible 

impacts for hens, both directly and indirectly through social and economic impacts. 

 
 
 
 

MATERIAL AND METHODS 
 
 

We revised scientific articles regarding alternatives for eggs and articles about 

other animal protein alternatives. Also, newspaper articles were used as references, 

as they register last movements from the startups that are launching the novelties. The 

sites of relevant companies were directly consulted to check information about product 

composition, marketing narratives and kind of products offered. 
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Alternatives for conventional eggs 
 
 

Most available alternatives for eggs are plant-based products as replacements 

for either the whole egg, only whites or only yolk, as well as mayonnaise and baking 

mixes. Some examples of companies (products) that are selling such plant-based 

alternatives are Follow Your Heart (Vegenaise and VeganEgg), Hampton Creek (Just 

Mayo), Hellmann’s (Mayonnaise), Mantiqueira (N’OVO egg), Ogran (No Egg), Ener- G 

(Egg Replacer), Namaste Foods (Egg Replacer), Bob’s Red Mill (Egg Replacer) and 

The Vegg (Baking Mix, Not your parent’s tofu and Vegan Egg Yolk) (GRIZIO and 

SPECHT, 2018). Also, the company Float Foods launched its plant-based OnlyEgg 

and the British brand Crackd started to commercialize a liquid egg replacement in 

United Kingdom (GFI, 2020). Although these alternatives tend to be based on industrial 

technology that imitate molecular properties of the conventional egg, some companies 

invest in more simple and natural products to substitute eggs. The Neat Egg, produced 

by Atlantic Natural Foods, is composed by only two ingredients: chia seeds and 

garbanzo beans (ATLANTIC NATURAL FOODS, 2021). 

Fermentation egg alternatives are in incipient yet. Clara Foods is the only 

company producing this kind of product at the present, to the best of our knowledge. 

The technology is based on fermentation to produce egg proteins synthesized by 

yeasts (DANCE, 2017), in the same way medical insulin is produced (BROAD, 2019). 

 
 
 
 

Hen welfare 
 
 

A quick analysis may suggest that substitution of conventional eggs for 

alternatives that do not involve laying hens in the production system positively impacts 

hen welfare. However, the analysis benefits from some deeper considerations. The 

first important hindrance is that not all eggs are likely to be replaced by alternatives 

immediately, even though predictions indicate a steady rise of plant-based egg market 

between 2021 and 2031 (FACT.MR, 2021). In fact, there is uncertainty about how egg 

alternatives are going to occupy the market (Rondoni et al. 2021). There is the 

possibility that egg alternatives they will set a market 
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differentiation, in additional to the demand for conventional eggs whether than 

replacing it (RONDONI et al. 2021). Thus, maybe they will not necessarily diminish 

demand for the conventional animal products (STEPHENS et al. 2018), which is 

predicted to rise in the next decades (FAO, 2011). Nonetheless, even in the case of a 

partial substitution, it is true that the number of hens suffering in production systems 

will be diminished. 

Considering the current uncertainty regarding the future of the egg market, we 

will consider here three possible scenarios arising from the growth of the availability of 

egg alternatives. In the first one, the alternatives are more expensive than conventional 

eggs, which will probably be true in the beginning of their commercialization. With the 

increasing investments and research efforts in the protein alternatives, it is unlikely that 

the price will not diminish significantly. Predictions indicate in vitro meat, for example, 

will eventually achieve competitive prices with conventional meat (WATSON, 2021; 

SWARTZ, 2021). Therefore, in the second scenario, we consider price is the same or 

cheaper than conventional eggs, but market is still shared by both. In the last scenario, 

the alternative eggs completely substitute the conventional eggs produced by factory 

farming, ending egg production by hen rearing as we know it. 

 
 
 
 

Scenario 1 
 
 

The alternatives emerging as a more expensive niche market is the scenario 

that is currently occurring, considering the novelty of a new technology. At this point, 

prices of the alternatives are more expensive in comparison to conventional products. 

For example, in Brazil a dozen of conventional eggs, which is equivalent to around 

531g of edible product, while 132g of Mantiqueira plant-based eggs cost around 2.79$ 

to 3.74$ (MANTIQUEIRA, 2021). The companies from USA, Ener-G Foods, Namaste 

Foods and Bob’s Red Mill, sell egg replacers for 7.99$ (450g), 7.47$ (340g) and 4.69$ 

(340g) respectively, while conventional eggs cost 2 to 6$ (570 to 850g). We considered 

the average of 50g per egg and 11.5% corresponds to the shell, which is not edible – 

costs from 1.48$ to 1.86$ (price in reais converted to 
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dollar in 18/08/2021). When alternatives are expensive, part of the population will likely 

not have access to them. When society members cannot purchase a food item, they 

are either impaired of exercising their preference or led to consume a smaller quantity 

of the expensive product or to substitute it for a cheaper similar product (LAGERKVIST 

and HESS, 2011). Cole and Morgan (2013) highlighted a similar concern that the 

alternative proteins become a costly niche market for rich people rather than affordable 

protein for the poorest. That is especially troublesome regarding eggs, as they are 

considered an important source of nutrients with the potential to reduce undernutrition 

in children, especially in locations where a variety of grains and vegetables are not 

available (IANNOTTI et al. 2014; IANNOTTI et al. 2017). 

 
Scenario 2 

 
 

Considering that alternatives will achieve a competitive price, it is likely that they 

will impact the market dynamics of conventional eggs and, especially, the producers. 

The intensification of competition from new alternatives may force conventional 

producers to further reduce costs, in order to achieve competitive prices in relation to 

the new alternatives. The narrowing of the profit margin may discourage conventional 

producers from investing in animal welfare improvements, like better housing systems 

for example. As reported by farmers from Hungary, economic constraints are an 

important factor to determinate how they raise their pigs, thus they see little option but 

to reduce costs, including those related to improvements in animal welfare (MOLNAR 

and FRASER, 2020). Porter (2020) also reported the difficulties faced by producers 

when trying to comply with required housing systems for hens, when the 

recommendations are constantly changing and, thus, producers are continuously 

required to make additional investments in their production system. Thus, there may 

be a risk that additional economic restrictions for the producers generate further 

deterioration of hens’ quality of life. However, there is also the possibility that the 

competition from alternatives push for improvements in the standards of what is 

considered an acceptable animal welfare level. Moreover, it is possible that the 

motivation for eating animal products and the consequent legitimacy of the farm animal 

industry are important hindrances for the moral consideration of 
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animals. Therefore, alternative products which can uncouple the consumption of 

analogues or real animal protein from the raising and killing of animals may have the 

potential to enable broad improvements on the human-animal relationship 

(HEIDEMANN et al. 2020). 

 
Scenario 3 

 
 

A complete substitution of conventional eggs by plant-based or fermentation 

alternatives abolishes laying hen confinement, manipulation and killing in the end of 

the production cycle. Therefore, there are undeniable benefits for hen welfare if we 

stop using them to produce eggs. However, chickens and hens will continue to exist in 

some places, even if there are no commercial egg farms. If we continue to consider 

that eggs and chicken meat are edible, their consumption will likely exist in a more 

sporadic fashion, probably in peripheries of urban areas and in rural communities. A 

scenario of exclusion of commercial production will probably lead to a significant 

decrease in laying hen population, since their reproduction is human- mediated. 

However, the lineages of hens used in factory farms have been artificially selected for 

specific functions, which sometimes negatively impact their welfare (FERNYHOUGH 

et al. 2020). Therefore, the extinction of some lineages of hens, or at least some 

reversion of their genetics for high egg production, may be a gain for hen welfare. A 

possibility that resembles this third scenario is that conventional animal products 

become reduced to almost zero. The scarcity may then significantly increase their 

value. Miller (2012) proposes that maybe conventional meat, for example in a scenario 

where it is reduced to scarcity, might be available strictly to rich people, while the 

poorest will have their choices diminished. The same rationale, transposed to the egg 

industry, suggests that in terms of number of hens explored in the industry, this 

scenario seems better than the current reality for the animals. However, social issues 

and inequality may also negatively impact animal welfare (MORRIS, 2013). 

Furthermore, as humanity switches from the now overcome discussion on whether a 

change in food production systems is needed to the current discussion on how to 

accelerate such a change (HERRERO et al, 2020), new opportunities arise to give full 

regard to the United Nation’s principle “Leave no one behind” (UN, 2015). 
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Moral consideration of animals 
 
 

Despite the possible benefits for hens due to a decline in their participation in 

the egg production system, there seems to be an issue these alternatives fail to solve, 

namely, the very reason we explore animals in the first place. Consuming animals and 

their products in modern society reflects hidden values, ideologies and beliefs. The egg 

alternatives do not, necessarily, impact these backgrounds and sometimes may even 

endorse them. For example, the alternatives do not act on the idea, a theory proposed 

by Joy (2009), of edibleness we attribute to some species of animals. The strategy of 

substituting animal foods by analogues do not confront the idea that meals need to be 

centered in animal products (SEXTON et al. 2019). Also, the refusal to imagine 

Western diets, now spread around the world (COLE and MORGAN, 2013), without 

animal products perpetuates the imaginary hierarchy of food in which meat symbolizes 

a social status related with the domination of nature and other animal species (FIDDES, 

1991); this discussion may be extended to other animal products, as in our case the 

eggs. In this hierarchy, plant foods are seen as having a lower value (TWIGG, 1983) 

while meat and other animal products are associated with power, strength and virility 

(ADAMS, 2004). According to this view, even though the alternatives have the potential 

to avoid the suffering and the killing of billions of terrestrial farm animals or trillions of 

animals used for food if we consider aquatic animals, they do not change the inferior 

status of animals in our society and, thus, they may continue to lie on a vulnerable spot. 

This vulnerability may enable new forms of exploitation in the future, since the 

ideological paradigm will not have been changed. 

On the other hand, some authors disagree that consuming cellular or 

fermentation animal products, which do not require animal farming and killing, 

maintains intact the inferior moral status currently attributed to animals. For example, 

Heidemann et al. (2020) argue that animal slaughter for food sets the debate about 

what is acceptable to do to animals at an extremely low bar, preventing most 

advancements in animal protection. Following this line of thought, eliminating the need 

to attenuate killing as animal abuse, which is required by many people who care for 

animals but do not want to give up meat -eating, may release them from the 
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meat paradox (LOUGHNAN et al. 2014) and allow for a more adequate and broader 

recognition of animal rights. Another argument may be brought by the thought exercise 

symbolized within the Bistro in Vitro, which can be visited at https://bistro- 

invitro.com/en/bistro-invitro/. In this online futuristic restaurant, the ordering of human 

flesh is naturalized as part of the menu, an idea which puts humans in the same moral 

level as non-human animals as far as the production and consumption of cell- based 

meat is considered. Also, even in their early stages or when they are mere possibilities, 

these technologies have the potential to generate occasions for debating and 

scrutinizing current practices (DRIESSEN and KORTHALS, 2012). Therefore, the fact 

that the bases of our food system are being questioned and changed creates 

opportunity to rethink our relationship with other animals. 

 
DISCUSSION 

 
 

Although some authors claim the animal product alternatives are disruptive, 

others believe that these technologies will be incorporated in the food system as 

reforms, since they emerge in connection with current “corporate structures of food 

production, processing, and distribution, is aligned with productivist and 

technologically-oriented perspectives on achieving global food security” (BROAD, 

2019). Even though a giant amount of animals might scape suffering of production 

systems, there is a risk that the ideological paradigm that makes them vulnerable in 

our society will not change. For example, the analogues do not end fetishization of 

animal products (COLE and MORGAN, 2013), do not change the belief that we should 

center our diets on animal protein (SEXTON et al. 2019) and maintains the animals on 

an edible status, thus in an inferior moral state. However, there is also the possibility 

that the uncoupling the animals from animal products could mean an opportunity to 

revisit aspects of human-animal relationship that were once hidden behind the 

supposed necessity to farm animals (HEIDEMANN et al. 2020). The emergence of 

completely innovative ways to produce food features a moment of a variety of 

uncertainties, but also a range of possibilities. The unknown is an opportunity to 

imagine what we expect of the food system in the future and model the novelties 

strategically to achieve those expectations. 
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CONCLUSION 
 
 

We conclude that plant-based analogues and fermentation alternatives for eggs 

have an immediate potential to mitigate the suffering and killing of hens and chicks. 

However, it is possible that a longer-term solution to protect the animals from 

exploitation requires more structural changes and initiatives that go beyond niche 

markets and corporate interests. There is still uncertainty whether the available 

technologies may positively enable a more ethical human-animal relationship or if the 

maintenance of an edible status of animal meat and other products may also maintain 

animals as morally inferior to humans. Nonetheless, the possibility of significant 

transitions in the food systems provides opportunity to rethink our relationship with 

animals and food. This seems a unique opportunity, especially considering that the 

current status quo is harmful for animals, humans and the planet as a whole. 
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5. CONSIDERAÇÕES FINAIS 
 
 

Ao longo do trabalho, ficou evidente que a persistente preocupação da 

sociedade com o bem-estar dos animais tem gerado movimentações e mudanças 
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para a indústria, os mercados e os legisladores. Porém, como ficou bem demonstrado 

no primeiro capítulo, não está claro quem deve tomar a frente e promover as 

mudanças necessárias no sistema alimentar. No capítulo dois abordamos alguns 

aspectos positivos e negativos das políticas de regulamentação governamental em 

comparação às iniciativas de mercado para melhorias no bem- estar de galinhas 

poedeiras na indústria de ovos. Concluímos que uma transição governamental para 

sistemas livres de gaiola parece ser a melhor opção, uma vez que possibilita que o 

processo seja mais ordenado e com menos conflito entre os setores da sociedade. No 

entanto, as contradições e interesses diversos tornam essa mudança complexa e 

desafiadora para todos os atores envolvidos. Simultaneamente aos avanços dentro 

da produção animal, surgem alternativas que buscam solucionar a questão do bem- 

estar tornando a própria criação de animais obsoleta. O último capítulo demonstrou 

que tais alternativas, como os análogos à base de plantas e ovos oriundos de 

fermentação, apresentam grande potencial de diminuir a quantidade de sofrimento 

animal. Impactos positivos imediatos são esperados para galinhas e pintinhos 

envolvidos na produção de ovos na medida em que deixem de ser necessários no 

cenário industrial. O contexto atual é de transição, incertezas e muitas possibilidades 

relacionadas ao futuro da indústria de ovos. Sendo assim, o momento proporciona 

uma oportunidade importante de questionar o atual sistema alimentar e delinear como 

ele será no futuro. 

Conjuntamente, os trabalhos exploraram os temas emergentes na produção 

de ovos no que concerne ao bem-estar animal. Embora não sejam trabalhos que 

esgotam os temas discutidos, as discussões fornecem informações relevantes para o 

debate sobre o bem-estar na indústria de ovos e as alternativas à própria criação de 

animais. Muitos estudos ainda são necessários para avaliar possíveis políticas 

públicas para transições que promovam melhorias para o bem-estar das galinhas 

dentro da realidade de cada país. Tanto as regulamentações da indústria, quanto as 

proteínas alternativas geram mudanças significativas na sociedade e, portanto, os 

impactos sociais e econômicos devem ser estudados mais a fundo. Idealmente, as 

questões relacionadas ao bem-estar animal e à indústria de alimentos precisam ser 

debatidas levando em conta o bem-estar único, buscando ao máximo promover 

transformações que beneficiem tanto animais quanto seres humanos. As diversas 

contradições dentro deste tema merecem atenção das mais variadas disciplinas 
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para entender a amplitude das soluções propostas. A autora espera que os resultados 

apresentados nesta dissertação de mestrado contribuam para o avanço no 

conhecimento e fomentem mais estudos sobre o tema. 


