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Abstract

Welfare-friendly outdoor poultry husbandry systems are associated with potentially
higher public health risks for certain hazards, which results in a dilemma: whether to
choose a system that improves chicken welfare or a system that reduces these public
health risks. We studied the views of citizens and poultry farmers on judging the
dilemma, relevant moral convictions and moral arguments in a practical context. By
means of an online questionnaire, citizens (n=2259) and poultry farmers (n=100)
judged three practical cases, which illustrate the dilemma of improving chicken wel-
fare or reducing public health risks for Campylobacter, avian influenza and dioxin.
Furthermore, they scored the importance of moral arguments and to what extend
they agreed with moral convictions related to humans and chickens. Citizens were
more likely than farmers to choose a system that benefits chicken welfare at the
expense of public health. These different judgments could be explained by differ-
ing moral convictions and valuations of moral arguments. Judgments of citizens and
farmers were associated with moral arguments and convictions, predominantly with
those regarding the value of chickens and naturalness. Citizens agreed stronger with
moral convictions regarding the intrinsic value of chickens and regarding natural-
ness than farmers did, while farmers agreed stronger with conviction regarding fair-
ness. We argue that opinions of citizens and farmers are context-dependent, which
may explain the differences between these groups. It implies that opinions of differ-
ent stakeholder groups should be considered in order to achieve successful innova-
tions in poultry husbandry, which are supported by society.
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Introduction

In intensive poultry husbandry systems, which were introduced after World War II,
large numbers of chickens are kept at high stocking densities in order to produce
ample and affordable poultry products efficiently (Rollin 2004). The drawbacks of
these intensive indoor systems with the focus on high production are animal welfare
issues, such as production-related diseases and behavioural problems. These wel-
fare issues in the intensive systems led to societal concerns regarding poultry hus-
bandry, which focused on chickens’ opportunities to express natural behaviour and
lead natural lives (Eurobarometer 2005; Fraser et al. 1997; McGlone 2001; Rollin
2007). Consequently, the general public, led by NGO campaigns, called for alterna-
tive husbandry systems for chickens that are more animal welfare-friendly, offering
animals more space and freedom to express natural behaviour, e.g. by means of out-
door husbandry systems.

The more welfare-friendly poultry husbandry systems, however, are associated
with higher public health risks for certain hazards, such as Campylobacter, avian
influenza, and dioxin. For example, for broiler chickens, outdoor access and an older
age at slaughter are risk factors for an increased Campylobacter prevalence in broil-
ers and on broiler meat (Bouwknegt et al. 2004; EFSA 2011; Sommer et al. 2013).
Outdoor access for laying hens increases the risk of introducing avian influenza into
a flock (Gonzales et al. 2013; Koch and Elbers 2006) and of elevated dioxin levels
in eggs (EFSA 2012; Schoeters and Hoogenboom 2006) relative to indoor systems.
These examples show that adaptations in husbandry systems in order to improve
chicken welfare, such as outdoor access, may be a risk to public health. They imply
that the choice for husbandry systems, in particular for indoor or outdoor systems,
causes dilemmas necessitating choices between chicken welfare and certain public
health and food safety risks. The question is how people—both the general public
and poultry farmers—balance the interests of chickens against those of humans
when faced with the dilemma of choosing a system that improves chicken welfare or
reduces public health and food safety risks. An understanding of how to achieve this
balance and approach the dilemma is useful for developing or adapting husbandry
systems in such way that they can count on support from society.

At the farm level, the dilemma of improving chicken welfare or reducing public
health risks in poultry husbandry is influenced by many factors, such as scientific
facts, fundamental moral values and convictions considering humans and animals.
Fundamental moral values are deeply rooted beliefs that are founded on knowledge,
and multiple social, cultural, and religious aspects, and are shared in society (Beau-
champ and Childress 2009; Cohen et al. 2009). In individuals or in a group of indi-
viduals, such as farmers, these fundamental moral values are influenced by knowl-
edge, personal experiences with animals, and belief in mental capacity of animals
(Knight and Barnett 2008; Knight et al. 2009), and become personal moral convic-
tions regarding animals and animal husbandry. In a society or in a specific group,
people may share moral convictions concerning humans and animals. For example,
in the Netherlands most people consider animals to have intrinsic value, and 67% of
people consider humans to be superior to animals (Cohen et al. 2012). In a practical
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case, however, moral convictions are shaped to the specific context and the enti-
ties involved, and are balanced against each other and relevant facts (Childress et al.
2002; Cohen et al. 2009; Cohen and Stassen 2016). It may result in people making
different judgments regarding the dilemma of improving chicken welfare or reduc-
ing public health risks.

Previous studies have shown that citizens and farmers have different views on
(1) the preferred husbandry systems for laying hens and broiler chickens (Stadig
et al. 2015, 2016; Van Asselt et al. 2015); and (2) the importance of various issues
such as animal welfare and public health risks (Stadig et al. 2015; Van Asselt et al.
2015; Vanhonacker et al. 2008, 2016). For poultry husbandry, it has been shown
that compared to poultry farmers, citizens have more positive views regarding out-
door poultry husbandry systems (Van Asselt et al. 2015; Vanhonacker et al. 2016).
Moreover, citizens evaluate chicken welfare in outdoor systems as better (Van Asselt
et al. 2017; Vanhonacker et al. 2016), and certain public health hazards in outdoor
systems as less risky than do poultry farmers (Van Asselt et al. 2018). These dif-
ferent views of poultry farmers and citizens on poultry husbandry systems may be
based on different moral convictions related to humans and chickens. It is expected
that citizens and poultry farmers will make different judgments regarding a dilemma
of improving chicken welfare or reducing public health risks, because they may have
different views on the importance of various moral arguments related to their moral
convictions. As yet, no studies have compared citizens’ and farmers’ judgments
regarding a dilemma of improving chicken welfare or reducing public health risks,
and moral convictions and arguments involved. Therefore, the objective of this study
is to fill this knowledge gap.

To study dilemmas in society and the moral convictions involved, multi-criteria
frameworks have been developed which integrate values from the consequentialist
and deontological perspectives. These frameworks give insight into various moral
convictions and arguments regarding fundamental moral values such as autonomy,
Jjustice, and wellbeing for different interest groups, such as farmers, consumers, and
animals (Beauchamp and Childress 2009; Mepham 2000). Other researchers have
elaborated further on these frameworks and adapted them in order to study moral
convictions and arguments regarding humans and animals in a specific context, such
as livestock husbandry or food production (e.g. Bergstra et al. 2015; Bruijnis et al.
2015; Cohen et al. 2009; Gremmen et al. 2018; Jensen et al. 2011; Mepham 2000;
Michalopoulos et al. 2008). These frameworks, however, are not specific to the
dilemmas of improving chicken welfare or reducing public health risks and do not
cover the debates on these dilemmas. To study the judgments of the dilemma, and
relevant moral convictions and arguments of citizens and poultry farmers, existing
frameworks should be adapted in order to develop a framework that considers moral
convictions and arguments specifically for the dilemma presented.

To study the judgment of the dilemma, three practical cases were used. For the
cases, three potential public health risks were chosen which may arise more often
in alternative and outdoor poultry husbandry systems than in conventional indoor
husbandry systems: (1) Campylobacter in broilers; (2) avian influenza introduction
in laying hens; and (3) dioxin in eggs. The objective of this paper is to compare
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citizens’ and poultry farmers’ views on (1) moral convictions regarding humans and
chickens; (2) the judgment of the dilemma of improving chicken welfare or reducing
public health risks; and (3) the valuation of moral arguments relevant for the judg-
ment of three practical cases representing the dilemma.

Materials and Methods

To study the judgment of three cases illustrating the dilemma, moral arguments, and
moral convictions relevant for citizens and poultry farmers, a survey was carried out
by means of an online questionnaire. Three cases were selected which represent a
dilemma of choosing a system that improves chicken welfare or reduces the public
health or food safety risk for Campylobacter, avian influenza or dioxin. These cases
were selected because the public health or food safety hazard may occur more often
in alternative and outdoor husbandry systems than in conventional indoor systems.
The questionnaire was based on a multi-criteria framework containing moral convic-
tions, moral arguments, and the three cases describing a dilemma.

Framework

The multi-criteria framework (Fig. 1) is based on an analysis of existing frameworks
regarding dilemmas in animal and food production, and an analysis of the debate
related to chicken welfare and public health risks (e.g. Bergstra et al. 2015; Bruijnis
et al. 2015; Cohen et al. 2009; Gremmen et al. 2018; Jensen et al. 2011; Mepham
2000; Michalopoulos et al. 2008). Because our study focuses on the dilemma of
choosing a system that improves chicken welfare or reduces public health risks
related to poultry farming, only convictions directly relevant for this dilemma

Clusters of moral values Moral convictions Moral arguments Cases representing dilemmas

Chickens experience pain
Chickens experience pleasure / boredom
Value of chic Chickens have intrinsic value Human health > chicken welfare broilers

Campylobacter in

Chickens have functional value

Humans are superior to chickens

Natural behaviour Expres natural behaviour
Natural life span Longer life (broiler)
Natural life Outdoor access (laying hens)

Avian influenza in

[ Fair distribution cost higher welfare laying hens
Acceptable risk influenza
Fair distribution cost lower risk ‘Acceptable risk dioxin
Fairness Consumer co-responsible risk prevention Prevent risk Campylobacter

Consumer co-responsible welfare

| Treat chickens with respect to their own value  Beaks hens not treated (dioxine)

System better for chicken welfare
Protection hens against influenza

Promote chicken health and welfare

Dioxin in eggs

No harm human by Campylobacter
No harm human by diseases of hens
L No harm human by dioxin in eggs

Chickens should not harm human

Fig. 1 Framework for the analyses of moral convictions and moral arguments relevant for the judgment
of three cases representing a dilemma of improving chicken welfare or reducing public health risks
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were considered. The main interest groups involved in the dilemma are chickens—
depending on the case, these were laying hens or broilers—farmers, consumers of
chicken products, and citizens who are at risk.

To explain the framework used, we will now give a concise overview of relevant
literature and the public debate regarding the dilemma of improving chicken welfare
or reducing public health risks. Literature review and analyses of the debate on the
dilemma mentioned indicate that four clusters of moral values may be relevant to
the study: Value of chickens, Naturalness, Fairness and Wellbeing (e.g. Beauchamp
and Childress 2009; Bergstra et al. 2015; Cohen et al. 2009; Jensen et al. 2011;
Mepham 2000; Michalopoulos et al. 2008). With regard to the dilemma presented,
the interests of humans will be balanced against those of chickens. In the context of
poultry husbandry, fundamental moral values related to humans and chickens will
be expressed by people as personal moral convictions. Judging a dilemma will be
influenced by moral convictions regarding the value of chickens. For example, chick-
ens may have functional value, but can also have other values, such as relational
value or intrinsic value (Cohen et al. 2009; Warren 1997). The functional value of
chickens refers to their usefulness for humans, namely producing meat and eggs.
A reason to attribute to chickens intrinsic value is acknowledging them as sentient
beings who are able to experience pain, pleasure and boredom (Heeger and Brom
2001; Warren 1997). Balancing the interests and values related to humans against
those related to chickens is influenced by the value of chickens and how their value
is related to human value, i.e. the hierarchical position of a person with respect to
animals (Cohen et al. 2009). For this study, the convictions ‘chickens experience
pain’, ‘chickens experience pleasure and boredom’, ‘chickens have intrinsic value’,
‘chickens have functional value’ and ‘hierarchical position’ may be of relevance for
the judgment and are included in the framework (Fig. 1).

In discussions about how animals should be kept, naturalness is often empha-
sized, especially by citizens (Bergstra et al. 2015; Boogaard et al. 2011a; Lassen
et al. 2006; Vanhonacker et al. 2008; Verbeke 2009; Verhoog et al. 2007). Both citi-
zens and farmers perceive freedom of movement and possibility to perform natural
behaviour as important (Bergstra et al. 2015; Boogaard et al. 2011a; Te Velde et al.
2002), but citizens also see a natural life and a natural lifespan as being important
in animal husbandry (Bergstra et al. 2015; Lassen et al. 2006). In the dilemma of
improving chicken welfare or reducing public health risks, naturalness may play a
role in the choice of husbandry system, because outdoor systems are in line with
convictions regarding naturalness, such as freedom to express natural behaviour and
leading natural lives. Therefore, ‘natural behaviour’ and ‘natural life’ are included in
our framework. For broilers specifically, ‘natural lifespan’ is of relevance, because
broilers used in non-conventional systems are of a slower growing genetic line and
are thus slaughtered at an older age and will be studied.

The third cluster of values we found relevant is fairness, which is also referred to
as justice. When applied to the dilemma of improving chicken welfare or reducing
public health risks, fairness may represent a fair distribution of costs for improving
animal welfare and for reducing public health risks, and a fair distribution of respon-
sibility for chicken welfare and risk prevention among farmers and consumers. The
corresponding convictions for this study are ‘fair distribution of costs of higher
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welfare’, ‘fair distribution of costs of lower public health risks’, ‘consumers are co-
responsible for risk prevention’, and ‘consumers are co-responsible for chicken wel-
fare’. With regard to animals, fairness has been defined as respect for the intrinsic
values of animals (Mepham 2000). It means that chickens have a value of their own,
independently from their instrumental value to humans, and should be treated with
respect to their own value. In the present study, fairness will refer to respect for the
intrinsic value of chickens: ‘treat chickens with respect to their own value’.

The last cluster of moral values concerns wellbeing. Wellbeing means promote
health and welfare, do not harm, and protect against harm (Beauchamp and Chil-
dress 2009; Cohen et al. 2009; Mepham 2000). The dilemma outlined above relates
to a change of husbandry system, which may be beneficial for poultry welfare, but
may also entail higher risks to public health or food safety hazards. The general
public and poultry farmers view poultry health, public health and food safety as
important issues for poultry husbandry (Van Asselt et al. 2015). Thus, as regards
the dilemma, the convictions ‘promote chicken health and welfare’ and ‘should not
harm human health’ are relevant to the framework and are included. Related to the
moral convictions as described above and, in the framework (Fig. 1), we formulated
statements (see Table 3), which were included in the questionnaire.

In this study, three cases were presented to survey participants regarding the
dilemma of improving chicken welfare or reducing public health risks. In each case,
certain specific moral arguments are relevant. These moral arguments are related to
the previously described moral convictions (Fig. 1). Because we were interested to
study the judgments in three specific cases, only relevant moral arguments for the
specific cases are included. Consequently, not for every moral conviction a moral
argument is included in the framework in Fig. 1. Some of the moral arguments are
relevant for all cases, for example ‘human health is more important than chicken
welfare’, ‘express natural behaviour’, and ‘the system is better for chicken welfare’.
Other arguments are specific to one case, such as ‘longer life for broilers’ for the
Campylobacter case; ‘outdoor access’ for the avian influenza and dioxin case; and
‘beaks are not treated’ for the dioxin case. For each case six arguments were cho-
sen. Based on these arguments for each case, six statements were formulated and
included in the questionnaire (see Table 2).

Cases Representing the Dilemma

For methodological reasons, the three cases representing the dilemma were formu-
lated in two ways. The two cases representing a dilemma regarding Campylobacter
in broilers and dioxin in eggs describe a situation in which a broiler farmer and a
laying hen farmer switch to a husbandry system that is considered more welfare-
friendly than the old system but may imply higher food safety risks. The avian
influenza case describes a switch from an outdoor system to a less welfare-friendly
indoor system with fewer risks of avian influenza than the outdoor system. In the
questionnaire, the three cases were presented to the participants. After each case the
participants were asked to give their opinions (agree, neither agree nor disagree, or
disagree) on the choice of a poultry farmer for a husbandry system.
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Campylobacter Case

A poultry farmer keeps his broiler chickens in a conventional indoor husbandry sys-
tem: in a barn with litter on the floor, and the broilers are slaughtered at the age
of 42 days. The farmer would like to change from the conventional system to a
conventional plus (indoor) system. Compared to a conventional system, the broil-
ers in a conventional plus system are offered more space, enrichment (straw) and
will be slaughtered at the age of 56 days. Ten per cent of conventional broiler meat
is infected with the intestinal bacterium Campylobacter. In the new system, the
Campylobacter contamination of broiler meat will increase to 30%, due to the longer
growing period of the broilers. In humans, contamination with Campylobacter may
cause intestinal infections. Contamination can be prevented through hygienic food
handling and thorough cooking of broiler meat.

Avian Influenza Case

A poultry farmer keeps his laying hens in a free-range system with outdoor access.
The hens have access to an outdoor run for eight hours a day. Hens kept in this sys-
tem with outdoor access have an introduction rate of avian influenza that is 11 times
higher than for hens kept in systems without outdoor access. Therefore, the poultry
farmer decides to keep his hens permanently indoors. The avian influenza virus is
transmitted to several bird species and is usually not contagious to humans. Influ-
enza viruses change continuously. In future, avian influenza may infect humans and
may cause human diseases varying from eye infections to flu.

Dioxin Case

A laying hen farmer switches from an indoor non-cage husbandry system to an
organic system. Compared to the indoor non-cage system, hens in this organic sys-
tem have more space, access to an outdoor run for eight hours a day, have untreated
beaks, and receive organic feed. When the farmer kept his hens in the indoor system,
the dioxin levels in the eggs were well below the legal norm. In the system with out-
door access, hens can take up dioxin from the environment and the average dioxin
level in eggs has increased, but is still within the legal norm. Dioxin is a chemical
compound, which after a prolonged uptake may cause cancer in humans. The norm
is set at a level such that the cancer risk is minimal.

Survey

A quantitative survey was done by means of an online questionnaire in March and
April 2014. We formulated the survey questions based on the moral convictions,
moral arguments and cases presented in the framework (Fig. 1). Prior to data collec-
tion, the questionnaire was pilot tested for clarity and comprehensibility of the ques-
tions by representatives of the two stakeholder groups. Based on these comments,
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the questionnaire was then further revised and subsequently executed. The questions
addressed (1) moral convictions concerning chickens and humans; (2) the judgments
of three cases; (3) arguments of relevance for the judgment of the dilemmas; and
(4) socio-demographic characteristics of the participants. For the questions regard-
ing the moral convictions (Fig. 1), we asked the participants to score to what extent
they agreed with 15 statements (Table 3) on a five-point Likert scale ranging from
strongly disagree (1) to strongly agree (5). The participants were then presented
first with the Campylobacter case and were asked to give their opinions (agree, nei-
ther agree nor disagree, or disagree) on the choice made by a poultry farmer in a
case that represents a dilemma of improving broiler welfare or increasing the risk
of Campylobacter. Participants were then asked to rate the importance of six state-
ments regarding the moral arguments for their judgment of the Campylobacter case
on a scale of 1 to 5 (1 =very unimportant, 5=very important). Subsequently, the
other two cases, the avian influenza and dioxin case, were presented. Participants
were again asked to make a judgment and to rate the importance of six statements
regarding moral arguments (Table 2).

Participants

The general public and poultry farmers were considered relevant stakeholder groups
for studying the dilemma of improving chicken welfare or reducing public health
risks. The opinions of the general public concerning livestock husbandry, most nota-
bly channelled through NGOs, have become important (Boogaard et al. 2011b). The
general public were studied in their role as citizens, because citizens, without being
necessarily consumers, may be involved in public debates about poultry husbandry
(Harvey and Hubbard 2013). The views of poultry farmers were regarded as relevant
because they are most directly involved in choosing and investing in poultry hus-
bandry systems.

Representatives of Dutch citizens and poultry farmers filled in the questionnaire.
CentERdata (www.centerdata.nl), a research institute specialized in online survey
research, invited citizens from their CentERpanel to participate in the survey. The
CentERpanel is considered to be a representative sample of the Dutch population.
CentERdata approached 3344 CentERpanel citizens, of whom 2373 (71.0%) started
to fill in the questionnaire, and 2259 (67.6%) completed the questionnaire. Dutch
poultry farmers were invited to participate in the questionnaire by a digital news-
letter of the Dutch organization of poultry farmers (NOP). We also posted several
articles on websites dealing with poultry husbandry, and a website concerned with
agriculture in general. The newsletter and websites were freely available. One hun-
dred poultry farmers fully completed the questionnaire. The data of CBS Statistics
Netherlands (2018, April 04) indicate that 2046 farms kept poultry professionally in
2014. Information about the main socio-demographic features of the respondents,
citizens and poultry farmers, are presented in Table 1.
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Table 1 Socio-demographic

L Citizens  Poultry CBS Statline®
characteristics of the (n=2259) farmers
respondents (n=100)

Gender (%)
Male 522 88.0 49.2
Female 47.8 12.0 50.8
Age (%)
15-34 years 16.6 11.0 29.3
35-54 years 36.8 73.0 342
> 55 years 46.6 16.0 36.5
Education (%)
Low 26.7 28.0 30.9
Intermediate 29.3 43.0 41.0
High (Bachelor/Master) 44.0 29.0 28.1

?Data from Statline (CBS Statistics Netherlands) dated 01-03-2014,
which represent the average of the Netherlands

Statistical Analyses

Only fully completed questionnaires were included in the analyses. Data were pro-
cessed and analysed using SPSS 22.0. Two cases, the Campylobacter and dioxin
cases, described a switch to a system that benefits chicken welfare at the expense
of public health. For the avian influenza case, however, the case was formulated the
other way round for methodological reasons, thus describing a switch from a sys-
tem that benefits animal welfare to a system that benefits public health. To facili-
tate the analyses of the dilemmas, for the influenza case the categories disagree and
agree were switched so that for all three cases an ‘agree’ signifies agreement with
a farmer’s choice of a husbandry system that may benefit chicken welfare, and a
‘disagree’ signifies disagreement with a farmer’s choice of a husbandry system that
may benefit chicken welfare. The Chi square test was done to analyse the association
between the judgment of the cases and the stakeholder group. Analysis of variances
was used to explore the association between (1) the mean importance scores for the
moral arguments and the judgment of the case; (2) the mean level of agreement with
statements regarding moral convictions and stakeholder group; and (3) the mean
level of agreement with statements regarding moral convictions and judgment of the
case. One-way analysis of variance (ANOVA) was done if variances were homoge-
neous according to Leven’s test. If variances were not homogeneous, the Welch test
was used. If the effect of the judgment of a case on the arguments was significant,
the post hoc Games-Howell test for multiple comparisons was done to analyse dif-
ferences between the groups that agreed, neither agreed nor disagreed, or disagreed
with a farmer’s choice of a system that may benefit chicken welfare.
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Results

To gain insight into the judgment of the dilemma and relevant moral arguments and
convictions, we first present the judgments of citizens and poultry farmers on the
three cases. Second, the importance of the moral arguments for the judgment of the
three cases will be shown. Next, the moral convictions of the citizens and poultry
farmers will be presented, and finally, these moral convictions will be presented in
relation to the judgments of citizens and farmers regarding the three cases.

Opinions on the Cases

Citizens and poultry farmers had different opinions on the three cases representing
a dilemma of improving chicken welfare or reducing public health risks from (1)
Campylobacter in broilers; (2) avian influenza in laying hens; and (3) dioxin in eggs
(Fig. 2). Citizens were more likely than farmers to agree with a system that ben-
efits chicken welfare at the expense of public health, while farmers were more likely
than citizens to disagree with a system that benefits chicken welfare for the Campy-
lobacter case (X2 (2)=11.23, p=0.004), the avian influenza case (X2 2)=75.97,
p<0.001), and the dioxin case (X2 (2)=179.65, p<0.001). Of the three cases, citi-
zens most often agreed with a system that benefits chicken welfare when consider-
ing the dioxin case (50%), while farmers most often agreed with a system that ben-
efits chicken welfare when considering the Campylobacter case (30%).

For the Campylobacter case, the difference between citizens and farmers was
smaller than for the influenza and dioxin cases. Of the three cases, citizens and
farmers disagreed most often on the avian influenza case. Notable is the high

|

neutral

Dioxin

disagree

neutral

Avian influenza

disagree

neutral

Campylobacter

disagree

0% 10% 20% 30% 40% 50% 60% 70% 80%
1 Citizens W Poultry farmers
Fig.2 Percentage of citizen and poultry farmer respondents who agreed, were neutral (neither agreed,

nor disagreed), and disagreed with the choice of a husbandry system that benefits chicken welfare at the
expense of public health for Campylobacter in broilers, avian influenza in laying hens, and dioxin in eggs
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percentage of farmers (74%) who disagreed with a system that benefits hen welfare
and increases the risk of avian influenza introduction. Of the citizens, about 40-45%
neither agreed nor disagreed with the three cases, while among poultry farmers, a
comparable neutral score was only found for the Campylobacter case.

Moral Arguments

After making a judgment of the cases, the respondents scored the importance of
moral arguments for their judgment of the three cases (Table 2). For all three cases,
citizens and farmers who agreed with a choice of a system that favours chicken wel-
fare scored 1) all arguments concerning naturalness; 2) all arguments concerning
fairness; and 3) the argument concerning wellbeing ‘free range systems are better
for broiler welfare’, as more important (p <0.05) than those who favoured a sys-
tem with fewer public health risks. Respondents who disagreed with the choice of
a system with better chicken welfare and higher public health risks scored the argu-
ments regarding value of chickens—‘human health is more important than chicken
welfare’, and the argument regarding wellbeing, namely ‘not harm human’, as
more important (p <0.05) than respondents who agreed with the choice of a sys-
tem favouring chicken welfare. In citizens, a difference of more than 1.0 was found
between the agree group and the disagree group for arguments regarding natural-
ness—‘chickens can express more natural behaviour’, and ‘hens should have the
opportunity to go outside’, for the argument regarding wellbeing chicken in the
Campylobacter case, and for the argument ‘beaks of the hens are not treated’ in the
dioxin case. The scores of the farmers who agreed and disagreed differed for almost
all arguments by more than 1.0. A difference of more than 1.8 was found between
the agree and disagree groups for arguments regarding naturalness—‘chickens can
express more natural behaviour’, and ‘hens should have the opportunity to go out-
side’—in the influenza and dioxin case, and regarding wellbeing in the influenza
case. Notable are the low scores of farmers who disagreed with the choice of a sys-
tem that benefits chicken welfare for all the arguments regarding naturalness.

Moral Convictions

Table 3 shows the mean scores of citizens and poultry farmers for moral convic-
tions relevant in the context of the dilemma of improving chicken welfare or reduc-
ing public health risks. Citizens scored the statement ‘chickens or chicken products
should not harm human health’, which reflects the wellbeing of humans, as highest,
and the statement ‘chickens have functional value’ lowest of all statements. Poultry
farmers scored the statement ‘costs of improving chicken welfare may be charged
in price of eggs or meat’, which reflects fairness of distribution of costs, highest
and they scored ‘chickens should reach their natural lifespan’ lowest of all state-
ments. The mean scores of citizens and farmers did not differ (p > 0.05) for the two
statements regarding chicken sentience, namely ‘chickens experience pain’, and
‘chickens experience pleasure and boredom’, and did not differ for the statement
‘chickens or chicken products should not harm human health’ (wellbeing). All other
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statements were scored differently (p <0.05) between citizens and poultry farmers.
Citizens scored the statements regarding the intrinsic value of chickens, and the
three statements regarding naturalness higher (p < 0.05) than farmers did. The state-
ments ‘chickens have functional value’, ‘humans are superior to chickens’, the five
statements regarding fairness, and ‘a farmer should treat a chicken when it is ill’
were scored higher by farmers than by citizens (p <0.05). The biggest differences
between scores given by citizens and poultry farmers related to statements concern-
ing the value of chickens, namely ‘chickens have functional value’, and ‘humans are
superior to chickens’, and statements concerning naturalness.

Moral Convictions Relating to Opinions on the Cases: A Comparison Between
Citizens and Farmers

Moral convictions relating to the opinions on the cases regarding Campylobacter
in broilers, avian influenza in laying hens, and dioxin in eggs are presented in the
“Appendix” in Tables 4, 5 and 6. For all three cases, the scores of the agree and disa-
gree groups in citizens and poultry farmers show the same pattern. All respondents,
both citizens and poultry farmers, who agreed with the choice of a husbandry sys-
tem that benefits chicken welfare, gave higher scores for statements regarding chicken
sentience, ‘chickens have intrinsic value’, naturalness, fairness and ‘a farmer should
treat a chicken when it is ill’, and lower scores for the statements ‘chickens have func-
tional value’ and ‘humans are superior to chickens’ than respondents who disagreed.

Discussion

Society is increasingly concerned about poultry husbandry in general and chicken
welfare in particular. To address these concerns, poultry husbandry systems have
been adapted and the number of farms offering outdoor access to chickens has
been growing. With these developments, new concerns have come to the fore about
potential public health and food safety risks associated with keeping chickens in
alternative and outdoor husbandry systems. As a result, a dilemma of choosing a
system that improves chicken welfare or reduces public health and food safety risks
has arisen. The question is how to address such dilemmas. Insight into stakehold-
ers’ judgments of these dilemmas and their arguments and underlying moral convic-
tions, may provide input for developing or adapting husbandry systems in such way
that they can count on support from society. Therefore, the objective of this study
was to (1) to gain insight into views of citizens as compared to poultry farmers on
three cases representing a dilemma of improving chicken welfare or reducing public
health risks; (2) the valuation of moral arguments relevant for the dilemma; and (3)
the underlying moral convictions. To this end, a quantitative survey by means of an
online questionnaire was conducted among Dutch citizens and poultry farmers. The
citizens’ sample was considered representative for Dutch citizens. It should be noted
that due to the methods of invitation, the selection of poultry farmers might have
been biased, for example towards more knowledgeable farmers.
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Judgments of the Cases and Moral Arguments

Citizens and poultry farmers judged three cases dealing with the choice of farmer for a
husbandry system that benefits chickens or a system that reduces public health of food
safety risks for Campylobacter, avian influenza, or dioxin in eggs. For all three cases,
citizens agreed with the choice of a husbandry system that benefits chicken welfare at
the expense of public health more often than did farmers. These results are in line with
other studies that describe that, in general, citizens have negative feelings towards inten-
sive indoor husbandry systems (Eurobarometer 2005, 2007; Musto et al. 2014; Van
Asselt et al. 2015, 2018) and prefer husbandry systems with outdoor access (Van Asselt
et al. 2015; Vanhonacker et al. 2016).In contrast farmers often have negative attitudes
towards outdoor systems (Gocsik et al. 2016; Stadig et al. 2016; Van Asselt et al. 2015).
Of the three cases, farmers most often agreed with the Campylobacter case (30%),
which represented a switch from a conventional indoor to a conventional plus system.
Compared to the conventional system, the conventional plus system offers broilers
more space and enrichment, and broilers are slaughtered at an older age. Nevertheless,
the conventional plus system is also an indoor system. The relatively strong agreement
of farmers with the Campylobacter case may also be explained by the farmers’ prefer-
ence for indoor systems (Gocsik et al. 2016; Stadig et al. 2016; Van Asselt et al. 2015).

For the Campylobacter and dioxin case, more citizens agreed than disagreed with
a system that benefits chicken welfare at the expense of public health, while for the
avian influenza case more citizens disagreed than agreed with a system that benefits
chicken welfare at the expense of public health. The reason that citizens choose not to
favour the outdoor system for the avian influenza case might be that in contrast to the
other two cases avian influenza affects also hen health negatively and in case of an
avian influenza outbreak chickens have to be culled. Citizens showed a higher agree-
ment on the dioxin case than on the influenza and Campylobacter case. The welfare
improvement from an indoor non-cage to an organic system in the dioxin case is
larger than in the other two cases. For a considerable group of citizens, this welfare
improvement might be sufficient to outweigh the health risks for human, or they per-
ceive the human health risks as small because eggs are controlled on dioxin levels.

A considerable group of respondents, especially citizens, neither disagreed nor agreed
with a system that benefits chicken welfare. The scores of these “neutral” respondents
for the moral arguments were in between the scores of the disagree and agree groups.
This neutral judgment might suggest that these respondents required more information
to judge the case, or had less strong opinions than the disagree and agree groups, or
viewed several arguments equally important and could not make a trade-off.

It is interesting to note that citizens and poultry farmers who made the same judg-
ments of the cases use the same moral arguments. Those who agreed with a sys-
tem that benefits chicken welfare scored the moral arguments regarding naturalness,
fairness, and wellbeing of chickens higher, and the arguments ‘humans are superior
to chickens’, ‘not harm human’, and ‘not harm chicken’ lower than the respondents
who disagreed. The arguments regarding naturalness— ‘express natural behaviour’
and ‘opportunity to go outside’—were scored considerably different by the agree
and disagree respondents of the two stakeholder groups. This difference suggests
that the judgment of the dilemma of improving chicken welfare or reducing public
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health risks is predominantly influenced by how important one views naturalness in
relation to chickens and chicken welfare.

Moral Convictions

In this study, citizens and poultry farmers agreed with most moral convictions
presented. Citizens and farmers agreed on the strength of the convictions regard-
ing not harm human and sentience of chicken, which was also found by Bergstra
et al. (2015) in the context of pig husbandry. This agreement on sentience—chick-
ens experience pain, and pleasure and boredom—may still lead to diverging views
regarding a dilemma in a practical case, because other convictions, such as the con-
viction regarding naturalness, are balanced against it. In a practical case, attribute
sentience to chickens may imply for a citizen respect for a natural life and for a
farmer providing good care to his chickens.

Although citizens and poultry farmers agreed on most moral convictions, they
valued most moral convictions differently. Citizens recognized more often than
farmers the importance of the intrinsic value of animals (Bergstra et al. 2015).
Farmers valued the convictions regarding ‘humans are superior to chickens’, and
‘chickens have functional value’ higher than citizens. This suggests that for them,
the value of chickens is mainly based on their usefulness to people. Also, for the
convictions regarding naturalness, a big difference was found between citizens and
farmers. Citizens perceived convictions regarding naturalness, such as ‘express nat-
ural behaviour’ and ‘natural life’, as more important than did farmers. This is in line
with studies on stakeholders’ perceptions of animal welfare, which show that citi-
zens view animal welfare predominantly in terms of leading natural lives and profes-
sionals as biological functioning and affective states of the animal (Bergstra et al.
2015; Fraser et al. 1997; Te Velde et al. 2002; Vanhonacker et al. 2008).

The scores for the moral convictions regarding a fair distribution of responsibil-
ity and costs showed some interesting results. Although citizens and poultry farmers
agreed that the costs of improving chicken welfare and reducing public health risks
may be charged in the price of eggs or meat, poultry farmers agreed with these state-
ments more strongly than citizens did. Farmers will argue that they are responsible
for producing eggs and chicken meat in accordance with minimal requirements for
chicken welfare and risks for public health and food safety as laid down in legisla-
tion. When society calls for chicken welfare or public health and food safety above
this statutory level, farmers might argue that they are not responsible to pay for these
improvements. On the other hand, citizens might argue that the requirements as set
in legislation are minimal requirements and farmers are responsible for health and
welfare of their chickens, and therefore farmers should pay for the improvements.

In the questionnaire, the moral convictions regarding humans and chickens were
asked independently from the cases. Because the moral arguments were associated
with the judgments of the cases, and the moral arguments used in the cases were
based on the moral convictions, it was expected that moral convictions would also
be associated with the judgments of the cases. Indeed, in both citizens and poultry
farmers the moral convictions were associated with the judgments, and especially the
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convictions regarding naturalness, and the value of chickens seemed relevant for the
judgments. The people who disagreed with a judgment in favour of chicken welfare—
a higher percentage of farmers than citizens—scored the moral convictions ‘humans
are superior to chickens’, and ‘chickens have functional value’ higher, and the convic-
tions regarding sentience chickens and intrinsic value of chicken lower than those who
agreed. These results confirm that the value of chickens—being sentient and having
intrinsic value or having functional value (Cohen et al. 2012)—and naturalness (Berg-
stra et al. 2015), in terms of expressing natural behaviour, are relevant convictions for
the way in which the interests of chickens are weighed against the interests of humans.
The convictions regarding sentience, the value of chickens and naturalness, are all
related to ethical views on animal welfare. Sentience, the capacity to feel pain and
emotions, is, according to several ethical theories, a reason to respect the species spe-
cific needs and interests of animals (e.g. Appleby and Sandoe 2002; Bentham 1789;
Singer 1995). Citizens who keep animals for companion or recreational purposes, may
have more empathic feelings towards animals than farmers who keep animals for pro-
ductions purposes (Heleski et al. 2006; Musto et al. 2014). These empathic feelings
of citizens for animals may imply that citizens emphasise the sentient capacity of the
animals (Evans and Miele 2008). The convictions related to sentience, however, were
not valued differently by citizens and poultry farmers. Citizens, when confronted with
poultry husbandry, may view sentience predominantly from an empathic perspective,
while poultry farmers view sentience from a biological or functional perspective.
Sentience may be a reason to attribute to these animals intrinsic value (Heeger and
Brom 2001). Respect for the interests of animals may imply respect for the animal
living its life according to its nature or felos (Rollin 1981). This view was confirmed
in citizens and farmers who believed that chickens have a right to a natural life. The
respect for felos is contained in the concept of animal welfare that considers that
good welfare means leading a natural life (Fraser 2003; Fraser et al. 1997). Although
‘chicken or chicken products should not harm humans’ was an important moral con-
viction for both citizens and farmers, a proportion of the citizens and farmers judged
the dilemma in favour of chicken welfare. For them, convictions regarding the inter-
ests of chickens may be strong enough to outweigh those regarding human health, and
to cause them to judge the dilemma in favour of chicken welfare. People who view
humans to be superior to chickens—in this study more poultry farmers than citizens—
may value chickens predominantly for their functional value. They may perceive ani-
mal welfare in terms of biological functioning—health, growth and production rate—
and view naturalness less important for chickens and their welfare. They will balance
the values related to the interests of chickens against other values, such as ‘not harm
human’. As a result, these people may judge the cases in favour of human health.

Context

The remaining question is: Why do different interest groups, such as citizens and
farmers, value some moral convictions differently? The differences between poultry
farmers and citizens might be explained by their context: whether or not someone is
involved in poultry husbandry, which has been explained by the ‘three-layered concept
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of moral convictions’ by Cohen (2010). Fundamental moral values, such as respect for
autonomy, justice and wellbeing, are part of public morality (Beauchamp and Chil-
dress 2009; Mepham 2000). Being a farmer or being a member of the general pub-
lic, however, influences the valuation of moral convictions, which are based on those
fundamental moral values regarding either humans or animals. Moreover, the practical
context of people, and thus also their interests, will influence the balancing of moral
convictions. It has been shown that farmers’ decisions regarding husbandry systems are
influenced by their farm characteristics and the possibility of converting to another—
e.g. outdoor—system, risks of disease spread, and the economic consequences of a dis-
ease outbreak (Gocsik et al. 2015; Stadig et al. 2016). To elaborate on this, the public
health risks of an avian influenza outbreak are small, because only a minority of avian
influenza outbreaks are potentially a disease risk for humans. If avian influenza is diag-
nosed on a farm, chickens will be culled immediately, which implies that the human
health risks is small. An influenza outbreak, however, has a high impact on the affected
farm, because chickens will be culled, and an outbreak also affects other farms because
animal transportation is halted and export restrictions imposed (Backer et al. 2011).
This high impact of avian influenza outbreaks on farmers’ wellbeing and the viability
of the farm will influence farmers’ moral convictions and arguments regarding natural-
ness and outdoor systems. Farmers might therefore have valued the intrinsic value of
chickens lower and the functional value of chickens higher than did citizens. Another
example is a farmer’s practical or economically inability to convert to an outdoor sys-
tem may influence his opinion on the importance of naturalness for chickens.

Citizens, however, value chickens for their intrinsic value and do not take eco-
nomic consequences or farm characteristics into consideration when they value
moral convictions regarding chickens. Nowadays, only a small number of people are
involved in livestock farming and farms are often “closed” systems, so that citizens
are not always aware of the limitations that farmers have to deal with. Other examples
of the context dependency of citizens’ views are food or livestock-related incidents.
In the period March to April 2014, when this research was done, no animal disease
outbreaks or food incidents occurred in the Netherlands. Citizens may have perceived
the public health risks as presented in the cases in this study as general risks and not
as personal risks. In situations of animal disease outbreaks, such as avian influenza,
or food incidents, such as the dioxin affair, people may feel anxious and uncertain
about the risks, and may make different judgments and use different arguments from
those we found in this study (Bults et al. 2011). It is important to note that citizens
cannot be regarded as one group. It has been shown that socio-demographic charac-
teristics—in particular gender and experience with animals—are associated with per-
ception and moral convictions related to animals and their welfare (e.g. Bergstra et al.
2017; Cohen et al. 2012; Kendall et al. 2006). Consequently, within citizens different
judgments and moral convictions related to the dilemma may be found.

Framework

The framework used in this study to structure convictions and arguments relevant to the
dilemma presented was based on existing multi-criteria frameworks and the debate on
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the dilemma. Although the framework might not be complete—for example, we did not
include an argument for each moral conviction—the framework was useful to analyse
moral convictions and arguments involved in a complex dilemma of improving animal
welfare or public health risks. Based on the results, we can conclude that moral convic-
tions related to the moral values value chicken and naturalness are important for judging
the dilemma of improving chicken welfare or reducing public health risks and should be
considered in ethical frameworks when studying dilemmas in animal husbandry.

Conclusion and Implications

Judgments by citizens and poultry farmers regarding the dilemma are related to their
valuation of moral arguments and moral convictions, and are context-dependent. Peo-
ple, more citizens than farmers, who choose a husbandry system that benefits chicken
welfare at the expense of public health value convictions related to the intrinsic value
of chickens, sentience, and naturalness—expressing natural behaviour, natural lifes-
pan and natural life—as more important than people who choose a system in favour
of public health. Poultry farmers focus on the functional value of chickens and view
a fair distribution of cost for welfare improvement and risks prevention important.
Moreover, we argued that the judgments and moral convictions are context-depend-
ent and this may explain the differences found between citizens and poultry farmers.
To comply with societal concerns on poultry husbandry, moral convictions and argu-
ments of both stakeholder groups should be considered. Starting a dialogue between
citizens and farmers based on shared moral values considering humans and animals
might help to shorten the distance between poultry farmers and society. Currently the
majority of the poultry farms are closed systems. Opening the farms, such as initia-
tives to invite citizen on farms, and farms with visitors’ rooms with view on the farm
animals, might stimulate the dialogue between farmers and citizens. With that, suc-
cessful innovations in poultry husbandry can be achieved.
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Appendix: Opinions on the Cases in Relation to Moral Convictions

See Tables 4, 5 and 6.
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