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Influence of automated animal
health monitoring and animal
welfare label on consumer
preferences and willingness-to-
pay for filet mignon

Jarissa Maselyne®, Eva Maes?®, Tim Van De Gucht*?,
Chari Vandenbussche®, Ingrid Zwertvaegher®
and Stephanie Van Weyenberg™

Technology and Food Science Unit, Flanders Research Institute for Agriculture, Fisheries and Food
(ILVO), Merelbeke, Belgium, 2Animal Science Unit, Flanders Research Institute for Agriculture, Fisheries
and Food (ILVO), Melle, Belgium

Precision Livestock Farming (PLF) has the potential to address some of the
societal concerns regarding intensive livestock production, such as those with
regard to animal health and welfare. However, information on the attitudes of
consumers towards PLF is scarce. An online survey with a Discrete Choice
Experiment was conducted in Flanders, Belgium to determine whether type of
animal health monitoring (visual assessment without PLF, PLF at group level, PLF
at individual animal level), animal welfare label (4 levels) and price influence the
preference for filet mignon of consumers. In total, 454 respondents participated
in the survey, of which 250 purchased filet mignon themselves. The
characteristics gender, frequency of buying filet mignon, attitude towards
organic and attitude towards welfare labels affected the utility (or
"preferences”) of the meat. The utility was highest for female respondents, for
respondents who bought filet mignon less than once a month, for those who
consciously bought organic meat and those with a positive attitude towards
labels guaranteeing animal welfare and health. The utility of filet mignon was not
affected by the type of animal health monitoring, whereas animal welfare label
and price had a significant effect. Respondents were willing to pay more for filet
mignon carrying a welfare label, ranging from 15.2 €/kg (Label 1) up to 18.1 €/kg
(Label 3) compared to a reference price of 12 €/kg (No label). For the use of PLF
for automated health monitoring, it should be further researched if consumers
are neutral towards the use of PLF, or whether the technology might be
relatively unknown.
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1 Introduction

Precision Livestock Farming (PLF) has the potential to address
some of the societal concerns regarding intensive livestock
production systems, including pig production. Through
automatic, real-time monitoring and data processing of animal
and farm environment characteristics, optimized farm management
could be achieved, resulting in improved animal health and welfare,
increased productivity and reduced environmental impact.
However, the extent to which PLF technologies could mitigate or
even reinforce societal concerns related to pig production is still
unclear (Giersberg and Meijboom, 2021). For example, citizens
were found to appreciate automation (such as automatic feeding
and climate control) and modernity (in terms of efficient
production, technological innovations, hygienic and clean farming
practices and entrepreneurial principles) of current pig production
systems (Boogaard et al., 2011). In contrast only about half of the
3000 participants in a three-continent consumer survey wanted
their food to come from a technologically advanced (instead of a
traditional) farm, while 85% of them believed that technology in
agriculture is part of the future of farming (Feed4Thought, 2019).
Krampe et al. (2021) states that consumers have previously often
been neglected in research concerning the adoption of PLF
technologies in the value chains. They promote more attention
towards the complex societal aspects surrounding PLF (Krampe
et al.,, 2021). Information on the attitudes toward PLF of
stakeholders other than farmers is thus still limited (Giersberg
and Meijboom, 2021), while understanding the factors that
determine consumer perceptions of a product’s value or cost is
crucial to product innovation, choice of marketing strategy and
maintaining competitive advantage (Ngapo et al., 2004). Consumer
perceptions towards various other meat attributes, such as sensory
characteristics (odour, texture, appearance) and animal welfare
labels, have been studied more extensively (Grunert et al.,, 2004;
Aaslyng et al., 2007). Animal welfare labels, such as the ‘Beter Leven
Keurmerk’ used in the meat industry in the Netherlands (Beter
Leven, 2018a, 2018b, 2018c), can be a strong marketing tool that
helps the consumers make informed purchasing decisions.
Comparison with such labels can help to situate the potential of PLF
as marketing tool.

The goal of this study was to determine the influence of PLF on
the consumer preferences and to quantify these preferences for PLF
by measuring their willingness to pay (WTP) for a piece of pork with
certain PLF attributes. Filet mignon was chosen as case because it is
situated in the average price range and it is well-known in Flanders,
Belgium. More specifically, this study aims (1) to investigate if the
type of animal health monitoring (i.e. visual assessment without PLF,
PLF at group level, PLF at individual animal level), the animal welfare
label, and the price of the meat influence the preference for filet
mignon of consumers in Flanders, Belgium, (2) to determine how
sociodemographic characteristics influence this preference, and (3) to
analyze the consumer’s WTP for the type of animal health
monitoring and the animal welfare label.
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2 Materials and methods

2.1 Experimental approach and
data collection

Consumer data were collected using an online survey using
LimeSurvey (LimeSurvey GmbH, Hamburg, Germany). The link to
the survey was distributed in Flanders, Belgium by Flanders
Research Institute for Agriculture, Fisheries and Food (ILVO)
through a press release and social media platforms. From there, it
was spread further through social media networks and other
Flemish Government agencies. Everybody could participate as
there were no specific requirements for consumers. Data
collection took place from June to September 2018.

2.1.1 General, sociodemographic questions

The questionnaire comprised of general questions about the
participants, as well as specific questions concerning their preferences
at the start of the survey. An overview of these questions is shown in
Table 1. Most questions had predefined answers to choose from,
whereas for some an open answer was allowed. These questions were
translated into sociodemographic characteristics.

For respondents that indicated they did not purchase filet
mignon themselves, the survey ended after the general questions.
These respondents were not shown the Discrete Choice Experiment
(DCE), as their choices were not deemed representative for
consumer behaviour on filet mignons.

2.1.2 Discrete choice experiment

Besides general questions, a DCE was integrated in the survey to
determine if ‘type of animal health monitoring’, ‘animal welfare
label’ and ‘price’ (product attributes) influence the consumers’
preference for filet mignon. Discrete choice experiments are a
popular elicitation format to investigate an individual’s
preferences (Lusk and Schroeder, 2006), and are often used in
agriculture (éop and Njavro, 2022; Lauterbach et al., 2023). These
experiments are classified as ‘stated preference’ approaches, in
which respondents make purely hypothetical choices when
presented with a set of alternatives (Meenakshi et al.,, 2012). The
approach allows to draw conclusions from previously unarticulated
preferences about real conditions using an attribute-based measure
in a hypothetical decision-making context (Fecke et al, 2018).
However, the disadvantage is that the results may suffer from bias
as there is no actual commitment from the respondent to buy the
product or service (Meenakshi et al, 2012). The results should
therefore be interpreted with care. In practice, choice sets including
different alternatives are presented to the participant, who is invited
to choose the most preferable alternative. For each presented
alternative, the attributes and their associated levels are pre-
defined. Furthermore, these attributes are systematically varied in
their levels, leading to different choice sets. In this way, the
respective influences on the participant’s choices in the DCE can
be detected (Louviere et al., 2000; Fecke et al., 2018).
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TABLE 1 Description and answer options of sociodemographic
characteristics presented to the participants within the survey.

Sociodemographic

characteristic

Description

Answer
options

Gender Gender of Male, Female
the respondent
Age Age category of Open
the respondent Afterwards clustered
in < 30 years, 30-55
years, > 55 years
Agriculture Link of the respondent Yes, No
with agriculture
Environment Link of the respondent Yes, No
with an
environmental
organization
Animal welfare Link of the respondent Yes, No

with an animal
welfare organization

Education

Family members

Level of education of
the respondent

Number of family
members for whom
meat is bought,
including

the respondent

Primary school,
Secondary school,
Bachelor, Master,
Other

Afterwards clustered
as No higher degree,
Bachelor, Master

Open

Number of filets

Number of filet
mignons of around 150
g bought in total for all
family members

Open

Pieces per person

Number of pieces of
filet mignon per person

Calculated from
response to ‘Family
members’ and
‘Number of filets’

Buying frequency

Frequency of buying
filet mignon

Multiple times a
month, Once a
month, Less than
once a month

Price Price generally paid for Open
filet mignon

Packaging Preferred type of Pre-packaged,
packaging of Freshly packaged,
the respondent No preference

Shopping preference Main type of shop of Discounter, Butcher,
the respondent to buy Retailer, Biological
pork meat or on farm

Organic Intentional purchase of  Yes, No, Yes but
organic pig meat of not intentionally
the respondent

GMO Willingness to buy meat = Yes, No, No opinion
of GMO-fed pigs

Label Preference for the use Yes and willing to

Frontiers in Animal Science

of labels guaranteeing
animal welfare
and health

pay extra, Yes but
not willing to pay
extra, No
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In this survey, respondents were asked to choose one of three
alternative filet mignons. Each filet mignon alternative was
described by three product attributes, ie. ‘type of animal health
monitoring’, ‘animal welfare label’ and ‘price’. To be as realistic as
possible and to avoid potential bias, the attribute levels were chosen
based on existing welfare labels, the authors” experience with PLF,
and a small market survey at discounters, retailers and local
butchers. The attributes and their different levels are presented in
Table 2. The ‘type of animal health monitoring’ consisted of three
levels, i.e. Level 1 being monitoring by the pig farmer together with
the veterinarian without support of a specific technology, Level 2
being monitoring by the pig farmer and the veterinarian supported
by an animal health monitoring technology at group level (for
example, sensors that monitor eating and drinking behavior per pen
and that generate an alarm at pen level), Level 3 being monitoring
by the pig farmer and the veterinarian supported by an animal
health monitoring technology at individual animal level (for
example, monitoring pig behavior using electronic ear tags and
generating an alarm at pig level). The ‘animal welfare label’ was
subdivided in four labels, ranging from ‘No label’ to ‘Label 3’. The
label specifications were based on the minimum requirements of the
‘Beter Leven Keurmerk’ deployed in the Netherlands (Beter Leven,
2018a, 2018b, 2018¢) concerning the minimum time the piglets stay
with their mother before weaning, and the pen area and outdoor
area per fattening pig. These specifications are presented in Table 3.
‘No label corresponds to the standard legal requirements for animal
welfare. The nine price levels ranged from 8 to 24 €/kg and were
selected based on the prices found in the local sales locations during
a small market survey. The median price found in the market survey
of 12 €/kg was considered as the reference.

In a full-factorial design, all possible combinations of the levels
of the different attributes would result in an unpractical large
number of choice sets (3 x 4 x 9 = 108). To obtain the smallest
possible orthogonal design and to keep the number of respondents
needed for the analyses low, the number of choice sets was reduced
using Ngene 1.2 (Choice-Metrics, Sydney, Australia). In total, 36
choice sets were made. These choice sets were allocated to 3 blocks
of each 12 choice sets, and each participant was shown only one of
these 3 blocks. This was done to avoid the questionnaire being too
extensive and possibly triggering the participants to end the
survey prematurely.

Each decision situation presented to the participants (choice
set) contained one reference, which is considered as a standard filet

TABLE 2 Filet mignon attributes and their levels used in the discrete
choice experiment.

Attribute Levels

Type of animal Level 1: Pig farmer

health monitoring Level 2: Pig farmer with technology on group
level
Level 3: Pig farmer with technology on

individual animal level

Animal welfare label’ No label, Label 1, Label 2, Label 3

Price (€/kg) 8, 10, 12, 14, 16, 18, 20, 22, 24

! Animal welfare label based on ‘Beter Leven Keurmerk’, specifications given in Table 3.
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TABLE 3 Minimum requirements per animal welfare label.

Time with Pen area
Outdoor area
mother before per .
. : per fattening
weaning fattening i9 (M3
(days) pig (m?) P19
label 21-28 08 0.0
Label 1 23-28 1.0 0.0
Label 2 35 L1 0.7
Label 3 4 13 1.0

mignon found in most shops. This reference had the same attribute
levels throughout the survey, i.e. animal health monitoring by the
pig farmer, no animal welfare label, and a reference price of 12 €/kg.
An example of a choice set is given in Table 4. The different levels
were explained before the choice sets were given, and respondents
could check the description of the levels of the attributes at any time
during the DCE.

2.2 Data analysis

2.2.1 Theoretical background for analysis of
discrete choice experiments

The random utility theory (RUT) proposed by Thurstone
(1927) forms the theoretical foundation of the DCE. This theory
was later extended by McFadden and others (e.g. McFadden, 1986;
McFadden and Train, 2000). The theory proposes the use of ‘utility’
and assumes an individual attaches a certain utility to each option
that can be chosen (Louviere et al., 2010; Van De Gucht et al.,, 2017).
According to this theory, individuals will always try to maximize
their benefit (McFadden, 1974), and hence choose the product with
the highest utility (or benefit). Through the use of DCE, the
individuals’ utility for each tested product attribute, as well as the
influence of each product attribute on the probability of choosing a
product can thus be revealed (Profeta et al., 2021). These utilities
can be summarized by systematic (explainable) components and
random (unexplainable) components. Systematic components
comprise attributes explaining differences in choice alternatives
and sociodemographic characteristics, which are other variables

TABLE 4 Example of a choice set used in the discrete
choice experiment.

Alternative

Alternative

Alternative

Attribute 1 > 3
(Reference)
Type of animal . Technology on )
Pig f: Pio .

health monitoring 1§ farmer group level 1g Tarmer
Animal
welfare label Label 1 Label 3 No Label
Price (€/kg) 24 12 1
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that explain differences between individuals. Random components
consist of all unidentified factors that influence the choices
(Louviere et al., 2010; Van De Gucht et al., 2017). The utility of a
specific option (Uj) is given by.

Uj = Vi + €

where Uj; is the utility of individual j for alternative i, Vj; is the
systematic component of individual j for alternative i, and ¢;; is the
random component of individual j for alternative i. When
incorporating the attributes of the alternatives (X) and the
sociodemographic characteristics of the respondents (S), the

systematic component, Vj, can be written as.

Vj = Boj + BuXyj + BojXoj + -+ +Bi X + BijSyj + BaiSyj + -+ +BuiSsj

where f3 is the constant which stands for the intrinsic utility of an
alternative irrespective of the attribute and levels, f3; is the weight of
the k™ attribute for individual j, Xy; is the k™ attribute for individual
j» By is the weight of the n™ sociodemographic characteristic for
individual j, and S, is the measurement of the n't
sociodemographic characteristic for individual j. In this study, the
constant f3, has no true meaning as all alternatives are pieces of filet

mignon, and it is therefore deleted from the models.

2.2.2 Modeling the response data

The participants’ choices were analyzed with Nlogit 6
(Econometric Software Inc., Plainview, NY) using a multinomial
logit model, as described by Van De Gucht et al. (2017). First, a base
model that describes the utility of each filet mignon alternative was
defined using the 3 attributes from the discrete choice experiment.
Type of animal health monitoring and animal welfare label were
categorical attributes, hence a coefficient was estimated for each
level.

Umignonl = ﬁllHealthlevelz + ﬂlZHealthlevel.’) + ﬁZl Welfarelabell

+ Boy Welfareypep, + oz Welfareyapes + B3 Price

Umignonz = ﬂllHealthlevelz + ﬁlZHealthleveIS + ﬁZI Wezfarelahell

+ By Welfarejper, + Brs Welfare.i3 + B3 Price

Umigmm3 = Ureference mignon = 0

Where f is the attribute constant, Health is the type of animal
health monitoring, Welfare is the animal welfare label, and Price is
the price of the filet mignon.

In a second step, the sociodemographic characteristics of the
respondents were tested in an univariable way by adding them
separately to the base model. Binary categories were tested using
effect coding. Regression coefficients (f3) were calculated, indicating
if a variable had a positive or negative contribution to the model
outcome, being the utility. Variables were selected for multivariable
analysis at significance level P< 0.15. Third, a multivariable model
was built with the sociodemographic characteristics that were
selected from the univariable model using a backwards stepwise
procedure at P< 0.05. Finally, Wald post-hoc tests were performed.
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2.2.3 Model interpretation

As stated above, the coefficients indicate if the contribution of a
specific characteristic contributes in a positive or negative way to
the utility. However, the value of the estimated model coefficients
and thus the magnitude of the impact on the outcome, depends on
the range of attribute levels used in the DCE, and should therefore
be interpreted with care. Coefficient estimates should not be
compared between attributes or sociodemographic characteristics
included in the model, but between utilities assigned to alternatives
with specific attribute levels (Hensher et al., 2005; Van De Gucht
et al,, 2017). However, the utility derived from the choice model as
described above only allows comparison with the reference, of
which the utility was set to zero. Coefficients higher than zero
indicate that the specific level contributes positively to the utility of
the alternative, and is thus preferred by the respondents compared
to the reference. When a continuous attribute or characteristics (e.g.
price) is increased by 1 unit, the utility assigned to the alternative
increases with the attribute’s coefficient estimate in case of a positive
estimate, and vice versa, provided that all other attribute levels are
kept constant.

2.2.4 Willingness-to-pay

Discrete Choice Experiments are an appropriate tool for
calculating a measure of WTP (Hensher et al., 2005). The WTP is
the maximum a customer is willing to pay for a proposed product
with its specific characteristics. It indicates how much more a
product can cost if a an attribute changes to another level. For
the different attribute levels, the WTP was calculated by dividing the
previously estimated attribute coefficient by the price coefficient of
the univariable model. As the calculation of the WTP is a ratio of
two estimated coefficients depending on the range of attribute levels
used in the experiment, the WTP is also an estimation depending
on these attribute levels. Therefore, the selection of the price levels
should be done with care in order to become a realistic measure for
WTP. The levels must accurately capture the range of preferences
for most of the respondents. It is important to ensure the price levels
are not too high or too low for attributes under evaluation, in this
case health monitoring and welfare label. Typically, ranges around
the mean costs are included. Price levels in this study were selected
based on market prices. A market study was conducted, including
different market channels from discount supermarkets to short
chain farm butchers. Nine levels from 8 to 24 €/kg were chosen
around the median price of 12 €/kg (see Table 2).

3 Results
3.1 Survey results

In total, 454 respondents participated in the survey, of which
250 completed the choice experiment. The other 204 respondents
indicated they do not buy filet mignon due to various reasons and
were thus not shown the DCE. Reasons for not purchasing filet
mignon were a dislike for filet mignon/pork meat or preference for
other pork meat (57%), other family members doing the purchases

Frontiers in Animal Science

10.3389/fanim.2024.1359650

(21%), being vegetarian (9%), having own/other sources of meat
(3%), being vegan (1%), and religious reasons (1%). Only 1
respondent (0.5%) indicated not to buy filet mignon because the
price is too high.

For the further analysis, only the respondents that completed
the full choice experiment are taken into account (Table 5). Most
respondents were female (62%). The age distribution was 19% of the
respondents being 30 years or younger, 62% between 30 and 55
years, and 19% being older than 55. Considering the highest level of
education, 55% had at least a master degree, 31% had a bachelor
degree, and 14% had a lower degree. Approximately half of the
respondents had either a professional or personal link with
agriculture (53%). In addition, 6% and 3% had a link with an
environmental or animal welfare association, respectively. Fifty-two
percent of the respondents buys filet mignon less than once a
month, 28% once a month, and 20% more than once a month. With
regard to packaging, 42% had no preference for either pre- or
freshly packaged, 42% specifically preferred freshly packaged, while
16% preferred pre-packaged meat. The majority of respondents
preferred to buy meat at the retailer (56%) or the local butcher
(34%), while discounters (6%), bio-shops (2%), and at the farm
(2%) were less popular shopping locations with the respondents.
Most respondents buy non-organic pork meat (62%), 17%
consciously buys pork with an organic label, and another 21%
sometimes buys pork with an organic label, but not intentionally.
Twelve percent of the respondents would not buy meat of pigs fed
by GMO-crops, while 64% would and 24% had no opinion on this
matter. When asked for the need for labels to guarantee the pig
health and welfare, 30% of the respondents indicated it is not
necessary for them. Of the respondents that acknowledge the need
for such a label, 17% was not willing to pay extra for the meat.

In total, 85% of the respondents indicated not to know how
much they generally pay for filet mignon. For the other 15%, the
majority (68%) declared to pay around 7 to 12 €/kg, while prices
ranged from 3 to 30 €/kg.

3.2 Discrete choice experiment

Table 5 shows the results of the base model, the univariable
model and the final model. The table can be read as an outcome of a
regression model. The B coefficients in the univariable and final
models are parameter estimates for the variables (characteristics),
similar to the regression coefficients in for example a linear
regression model. They indicate the possible significant
contribution (positive of negative) of each (level of) characteristic
to the model outcome, being the utility.

In the final model, attributes ‘animal welfare label’ and ‘price’
were highly significant, while ‘type of animal health monitoring’ was
not significant. Using technology at either group or individual
animal level to monitor animal health thus did not affect the
utility of the filet mignon compared to that of the reference meat
for which health monitoring was performed by the pig farmer and
the veterinarian. Compared to the reference filet mignon with no
animal welfare label, increasing the label level would result in a
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TABLE 5 Analysis results of the base model, univariable models with socio-demographic characteristics and the final multivariable model.

Characteristics Univariable model Final model
B SE P- SE
value
Base Model Health monitoring NSU NSM
Without technology
Technology group level
Technology individual
animal level
Label animal welfare < 0.001 < 0.001
Label 0 Ref* Ref*
Label 1 0.588" 0.075 0.852° 0.092
Label 2 1.077¢ 0.079 1.362¢ 0.094
Label 3 1.123° 0.076 1.379¢ 0.089
Price of pig meat (€) -0.184 0.007 < 0.001 -0.191 0.007 < 0.001
Extended Gender < 0.001 < 0.001
model
Male 95 -0.238° 0.043 -0.214° 0.045
Female 155 0.238° 0.043 0214° 0.045
Age < 0.001 NSM
< 30 years 47 Ref*
30-55 years 155 | -0.259° 0.081
> 55 years 48 -0.837¢ 0.111
Education < 0.001 NSM
No higher degree 34 Ref*
Bachelor 78 -0.445° 0.096
Master or higher 138 0.051% 0.086
Link agriculture NSU NSM
No 117
Yes 133
Link environment < 0.001 NSM
No 236 -0.280° 0.070
Yes 14 0.280° 0.070
Link animal welfare < 0.001 NSM
No 243 | -0.248° 0.076
Yes 7 0.248" 0.076
Family members -0.070 0.021 0.001 NSM
Number of filets -0.088 0.018 < 0.001 NSM
Pieces per person < 0.001 NSM
0-0.75 24 Ref*
076 - 1.25 154 -0.269" 0.086
>1.25 72 -0.507¢ 0.101
Frequency of buying < 0.001 < 0.001
(Continued)
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TABLE 5 Continued

10.3389/fanim.2024.1359650

ltem Characteristics Univariable model Final model
B SE P- SE
value

Multiple times a month 50 Ref* Ref*
Once per month 69 | -0.063" 0.098 0.482° 0.111
Less than once per month 131 0.274° 0.084 0.690° 0.094

Packaging < 0.001 NSM
Pre-packaged 39 Ref*
Freshly packaged 106 -0.332° 0.088
No preference 105 0.100™ 0.91

Shopping preference < 0.001 NSM
Discount 15 Ref*
Local butcher 85  -0.595" 0.099
Retail 141 -0.147° | 0.091
Bio or on farm 8 0.290° 0.244

Organic < 0.001 < 0.001
No, and Yes but not intentionally = 207 = -0.605" 0.059 -0.400° 0.070
Yes 43 0.605° 0.059 0.400° 0.070

GMO <0.001 NSM
Yes 160 = Ref
No 29 | 0.585" 0.145
No opinion 61 -0.114° 0.094

Label <0.001 <0.001
Yes and willing to pay 145 | Ref* Ref*
Yes but not willing to pay 29 | -1433° 0.089 -1.363" 0.099
No 76 -0.933° 0.129 -0.952¢ 0.138

For categorical variables, significant differences (P< 0.05) within the categories are indicated with different superscripts.
NSU = not significant in the univariable model; NSM = not significant in the multivariable model.

utility increase of 0.852, 1.362 and 1.379 for filet mignons with Label
1, Label 2 and Label 3, respectively. Decreasing the price of the meat
with 1 € would increase the utility by 0.191.

Regarding the sociodemographic characteristics, gender, frequency
of buying filet mignon, and the attitude towards organic and labels were
retained in the final model (P< 0.001). The utility assigned to a specific
filet mignon was 0.428 higher with female respondents than with male
respondents. The utility was highest for respondents who bought filet
mignon less than once a month (B = 0.690). Utility for those who
bought filet mignon once a month was lower (8 = 0.482), however still
significant compared to consumers who bought the piece of meat
multiple times a month. Respondents who consciously bought organic
meat increased the utility by 0.8 compared to those who do not
intentionally buy organic meat. For respondents that don’t see the need
for animal welfare and health labels the utility decreased by 0.952
compared to respondents who have a positive attitude towards labels
and are willing to pay for it. For those that showed a positive attitude
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towards these labels but were not willing to pay for it, the utility
decreased by 1.363.

3.3 Willingness-to-pay

Besides calculating the utility of a filet mignon with specific
characteristics of health monitoring, animal welfare label and a
specific price, the results of a DCE are most often represented as
measures for the WTP. WTP measures are calculated on the same
results of the DCE, so in this study the results of the 250
respondents. Figure | shows the respondents’ WTP on top of
the reference price of 12 €/kg for the different animal welfare
labels. The price that the respondents are willing to pay for filet
mignon with a welfare label ranges from 15.2 €/kg (Label 1) up to
18.1 €/kg (Label 3), which corresponds to an increase of about 27
to 51%.
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No label Label 1

FIGURE 1

Label 2 Label 3

Label level

Willingness-to-pay on top of the reference price of 12 €/kg (in €/kg) for the different animal welfare labels.

The type of animal health monitoring was not significant in the
univariable model and health monitoring supported by technology
did hence not result in an additional WTP.

As the sociodemographic characteristic gender was significant,
the model was run separately for male and female responders in
order to calculate a gender specific measure of WTP. The price
female responders are willing to pay varies from 16.0 to 19.5 €/kg
for animal welfare label 1 to label 3, respectively, compared to 12
€/kg in absence of a label. The WTP of male respondents range
from 13.9 €/kg (Level 1) to 15.8 €/kg (Level 3), compared to 12 €/kg
for the reference filet mignon. For the other significant
sociodemographic characteristics in the multivariate model, no
separate models were run as the number of respondents per
separate model would be too low.

4 Discussion
4.1 Survey results

The total number of respondents that completed the survey and
choice experiment was 250. A large group of survey participants (n
= 454) were however not presented with the choice experiment as
they indicated not to buy filet mignon (n = 204). Various reasons
were reported for this buying behaviour, including as major reason
a dislike for this type of meat or pork in general (57%). This suggests
that filet mignon is not a particular popular type of meat, although
pork is still the most consumed meat in Belgium (51,5% in 2021)
according to STATBEL (2022). In this respect, future studies might
want to consider a different choice of pork meat when surveying
consumer preferences and WTP for pig health monitoring and
welfare labels. No overall survey response rate could be calculated as
it was unknown how many persons had received the survey though
the different communication channels.

The results show that women were slightly overrepresented
compared to men (62% vs. 38%). This may be due to women being
generally more involved in food shopping and meal preparation
(Schosler et al., 2015; Van Droogenbroeck and Van Hove, 2020)
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and thus might be more inclined to complete this survey, although
men consume meat in larger amounts (Lin et al., 2011) and more
frequently (Michel et al., 2021). The age category ‘between 30 and
55 years old’ was also better represented than the younger and older
category. The majority of the respondents were higher educated
(55% master, 31% bachelor degree) and had a link with agriculture
(53%), which can be explained by the communication channels
used to distribute the survey, i.e. partially through the Flanders
Research Institute for Agriculture, Fisheries and Food (ILVO) and
its employees. These characteristics might have slightly biased the
results of the choice experiment. However, except for gender, those
characteristics were not found to significantly affect the utility and
thus the WTP for filet mignon (see later). In addition, the
percentage of respondents indicating to at least occasionally, and
either consciously or non-intentionally, buy pork with an organic
label (38%) was higher than expected based on the percentage of
organic meat purchasers in Flanders, Belgium of around 14%
(Timmermans and Van Bellegem, 2020). This also suggests a
possible bias in the consumers’ preferences.

4.2 Discrete choice experiment

4.2.1 Importance of the meat attributes

The first goal of this study was to investigate whether the type of
animal health monitoring, the animal welfare label and the price of
filet mignon are important to consumers. Animal welfare label and
price significantly affected the utility. They are therefore important
attributes to the respondents that influence their choice of filet
mignon. This finding is supported by the survey results in which
70% of the respondents acknowledged the need for an animal
welfare and health label and 83% of this group indicating to be
willing to pay extra for such a label. The utility increased with
increasing animal welfare label level, although not significantly
between Label 2 and 3. With regard to the label requirements,
there is only little difference between ‘No label’ and ‘Label 1’. More
specifically, within ‘Label 1’ the time the piglet can stay with the
mother before weaning is between 23 and 28 days, which
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corresponds to potentially two additional days with the mother
compared to the 21 to 28 days specified in the minimum ‘No label’
requirements. Within ‘Label 1’, the pen area per fattening pig
should also be slightly larger than that of ‘No label’, i.e. 1.0 m* vs.
0.8 m’. These small differences in requirements suggest that simply
having an animal welfare label is sufficient to increase the utility of
the meat. The results furthermore suggest that an outdoor area
increases the utility, as this is what mainly distinguishes ‘Label 2’
and ‘Label 3’ from ‘Label 1’. Besides the outdoor area also the other
two welfare requirements slightly differ between ‘Label 1’ and the
higher level labels. However, the seven additional days of the piglet
with the mother, the 0.2 m” extra pen area and the 0.3 m?> extra
outdoor area per pig, did not significantly increase the utility of
‘Label 3’ compared to ‘Label 2’. These findings support the idea that
consumers may see the outdoor area as the most important added
value for animal wellbeing. However, the set-up of this survey with
multiple requirement differences between the levels of the animal
welfare label (ie. time with mother before weaning, pen area and
outdoor area per fattening pig) does not allow to draw conclusions
regarding the relationship between the specific requirements of each
level and the consumers’ preferences. More studies are needed to
determine the importance of the animal welfare label, as well as its
specific requirements, with regard to consumers’ preferences.

The type of animal health monitoring did not have a significant
effect on the utility of the filet mignon, suggesting that the
respondents pay little attention to type of health monitoring or
they are neutral towards the monitoring technology. Since no added
value of monitoring technology was observed, consumers might
believe that monitoring by the farmer and the veterinarian is
sufficient and good animal health is already assured in the current
system. Comparable, as no adverse effect of health monitoring
technology was found either, there are no indications for
consumers having a negative attitude towards health monitoring
technology. Focus group discussions in three European countries
(i.e, Finland, Spain, the Netherlands) had previously identified
some major concerns of consumers regarding the implementation
of PLF technologies which may affect their acceptance (Krampe
et al,, 2021). These concerns included the fear that integration of
PLF technologies will introduce more industrialization into
livestock farming production, that PLF technologies and data are
vulnerable to misuse and cyber-crime, and that PLF information is
not communicated adequately to allow informed purchase
decisions. In this survey, the respondents were not explicitly
asked to indicate their concerns on the implementation of PLF, as
to not influence their choices. However, as indicated above, even if
these concerns could have been present in these respondents, the
utility of the meat in this survey was not influenced.

A more in-depth study on the importance of health monitoring
technology (independent of animal welfare) on the utility of pork,
and other animal products in general, is needed to better assess the
possible added value of this technology, as well as to identify
potential means to improve the perception of the technology.
Public campaigns for example might improve the general
awareness and appreciation of PLF technologies.

Not surprisingly, an increasing price of the meat had a negative
effect on the utility. Increasing the price of the meat with 1 €
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decreased the utility by 0.191. Price was found to be the most
important information customers look for before they purchase a
product (Kumar and Kapoor, 2017). Profeta et al. (2021) also
reported a significant, negative effect of increased price on the
choice for four meat products (mortadella, salami, chicken nuggets,
meat balls) in Germany and Belgium based on a DCE. However, the
importance of price generally depends on the consumer profile,
with ‘indifferent meat consumers’ being strongly price oriented,
while this is significantly less so for ‘cautious meat lovers’, as found
in a study performed by Verbeke and Vackier (2004) based on data
collected in Belgium. Economic motives, such as the lack of
spending power or willpower to purchase good quality meat, may
have triggered the observed indifferences of the first consumer
group. Future studies on PLF technologies should take into
account the different consumer profiles to identify and gain
insight into the market segments with highest preference for PLF
products in order to better position these products through the
development of effective communication and marketing strategies.

4.2.2 Importance of the
sociodemographic characteristics

The second aim of this study was to determine how
sociodemographic characteristics influence the consumers’
preference for filet mignon. The preferences were found to be
influenced by gender, frequency of buying filet mignon, and the
attitude towards organic and animal welfare and health labels.
Female respondents assigned a higher utility to a specific filet
mignon than their male counterparts and hence also higher
measures of WTP. Various studies have previously demonstrated
significant gender differences with regard to food, including food
preferences, intake, nutritional knowledge, and shopping behaviour
(Beardsworth et al., 2002; Kumar and Kapoor, 2017; Manippa et al.,
2017; Lombardo et al, 2020), but to the authors knowledge no
studies have been performed on the effect of gender on the utility of
food products. In this study, the higher utility assigned by women
may be due this gender being generally more involved in food
shopping and meal preparation. For example, a study performed in
the Netherlands, reported 40% of (native) adult women to be
involved in food shopping, compared to 36% of men, whereas the
involvement in meal preparation was 51% for women but only 24%
in men (Schosler et al.,, 2015).

The increasing utility for filet mignon with decreasing frequency
of buying suggests that consumers who buy the product less
frequent value it more. These consumers might be more
conscious in their buying behaviour and their demands. In recent
years, general awareness regarding a healthy and sustainable diet
has led to a decrease in total meat consumption per capita in
Belgium (Dagevos and Verbeke, 2022). Tt is becoming more evident
that purchasing behaviour of consumers is not only influenced by
their personal pleasure but also by more altruistic reasons, such as
environmental sustainability and social and economic justice
(Gracia et al., 2012). Vanhonacker and Verbeke (2009) found that
in Flanders lower chicken meat consumption was associated with
higher frequencies of buying pro-welfare chicken products.
However, McEachern and Schroder (2002) suggested that lower
meat consumption was mainly a compensation for the price
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premium of higher welfare products. Nevertheless, it is not
surprising that consumer preferences are associated with factors
related to sustainability and animal welfare, and these associations
may at least partially explain the relationship between utility for
pork meat, buying frequency, attitude towards animal welfare and
organic labels. Indeed, a positive attitude towards animal welfare
and health labels had a positive effect on the utility of filet mignon in
this survey. In addition, respondents who consciously buy organic
meat also assigned a higher utility to filet mignon, irrespective of the
organic label itself. Using a DCE, Profeta et al. (2021) found that the
presence of an organic label exerted a positive effect on the choice
for mortadella, chicken nuggets, salami and meat balls in Germany
and Belgium. Such a direct effect was however not investigated in
this study.

4.3 Willingness-to-pay

The third goal of this study was to analyze the consumer’s WTP
for the type of animal health monitoring and the animal welfare
label. Various studies have already indicated the importance of
animal welfare in consumer preferences, but often this was not
translated into the willingness to pay (considerably) more for the
meat (Schnettler et al., 2009; Vanhonacker and Verbeke, 2009). In
this study, the willingness to pay more for filet mignon as a
premium for an animal welfare label ranged from 3.2 to 6.1 €/kg.
It should be noted that the WTP also depends on the pre-set prices
of the survey ranging from 8 to 24 €/kg. Considering that in this
study the price for the reference filet mignon was 12 €/kg, the WTP
was rather high, even more so when taking into account that both
the median (10 €/kg) and the average price (11.2 €/kg) reported by
the 38 respondents who indicated to know how much they pay for
filet mignon were below this reference price. Of these respondents,
68% (i.e., 26 respondents) claimed to pay around 7 to 12 €/kg, which
is rather low. The relative high WTP in this study might be the
result of the chosen price levels in the experimental set-up although
the selection of price levels was done based on real costs per kg filet
mignon in different market channels.

Another possible explanation for this high WTP and apparent
contradiction with the lower reported price paid in practice is that
this study determined a hypothetical WTP as the respondents were
forced to make a choice, but had no obligation to buy the product at
the end of the survey. Alternatively, an extra option “I don’t want to
buy this product” could have been provided to the responders
throughout the survey. Such an “opt out” option is not beneficial
for the model, but might have prevented responders selecting random
or unrealistic options. Instead of an real opt out option, a standard
filet mignon was added as a reference. This reference had the same
attribute levels throughout the survey, i.e. animal health monitoring
by the pig farmer, no animal welfare label, and a reference price of 12
€/kg. As a consequence, the respondents might have scored the filet
mignon options in the choice experiment based on relative
comparison of the attributes rather than in absolute terms. If this is
the case, the results of the experiment are still valuable but the WTP
needs to be interpreted as trend rather than as concrete price. The
relatively large group of respondents who consciously (17%) or

Frontiers in Animal Science

10.3389/fanim.2024.1359650

sometimes but not intentionally (21%) buy pork with an organic
label might also have positively impacted the WTP for the animal
welfare label. Organic products are generally more expensive than
non-organic products. Consumers who typically buy organic
products are generally most interested in issues relating to the
environment and animal welfare and are not very price sensitive, as
found in a Norwegian study on the purchasing behaviour of eggs
(Gerini et al,, 2016). Respondents who buy organic meat are therefore
likely to also select meat with an animal welfare label and are
probably willing and accustomed to pay higher prices, which might
have reflected in the choice experiment. In depth interviews or think-
aloud surveys asking the respondents why making their choices could
be a way to reveal the dominant attribute in further research.

The respondents in this study were not willing to pay more for
filet mignon originating from pigs that were reared at a farm that used
PLF to monitor animal health. The respondents thus seem neutral
towards the type of health monitoring. However, they were willing to
pay more for an animal welfare label. It is possible that in the
respondents’ view, animal health and animal welfare are closely
related, and that a welfare label assures good animal health. The
actual requirements of the animal welfare label were nevertheless
explained in the survey. Krampe et al. (2021) reported that the
participants in focus groups (selected as consumers of animal-based
products without professional link to the food industry) in Finland,
Spain and the Netherlands had ‘never heard’ about PLF and its
associated technologies, such as blockchain. This finding suggests that
the concept of PLF is not yet widespread among consumers. To
obtain a positive attitude and possibly an increased WTP for animal
health monitoring technologies, and PLF technologies in general,
consumers should first become more familiar with these innovations
and its benefits, and their possible fears should be addressed. In food
technology innovation, it is believed that integrating the consumers’
perceptions, preferences, and priorities of new technologies during
the early stages of development and implementation is an important
aspect to increase the societal acceptance of these technologies and to
avoid commercial failure (Raley et al., 2016; Siegrist and Hartmann,
2020). Furthermore, as not all product characteristics appeal to all
consumers in the same way, the market and WTP might benefit from
segmentation with specific positioning of pork raised using PLF for
specific customers. In addition, good food labeling is key in providing
important information to the consumers and allowing them to make
informed decisions (Kumar and Kapoor, 2017). Food labels might
thus help increase familiarity with regard to PLF and possibly
increase WTP.

5 Conclusion

Information on the attitude of consumers toward PLF
technologies is scarce while insight into the consumers
preferences is essential to obtain a strong market position. An
online survey with an integrated Discrete Choice Experiment was
conducted in Flanders, Belgium to determine the consumers’
willingness to pay for filet mignon. The utility of filet mignon was
not affected by the type of animal health monitoring. This suggest
that the survey participants were neutral towards the monitoring
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technology. The technology might still be rather unknown. Public
campaigns and food labelling might improve the general awareness
and appreciation. Market segmentation might furthermore help to
receive higher prices for PLF raised meat. In contrast, animal
welfare label and price had a significant effect on the utility of the
meat and thus influence the respondents choice of filet mignon.
Introducing an animal welfare label in Belgium might indirectly
result in an economic incentive for farmers to invest in higher

welfare requirements.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

Ethical approval was not required for the studies involving
humans because the research involved only a completely
anonymous and voluntary online survey, without sensitive
content. Participants were informed about the goal of the
research and the analysis of the results. The studies were
conducted in accordance with the local legislation and
institutional requirements. The participants provided their written
informed consent to participate in this study.

Author contributions

JM: Conceptualization, Data curation, Funding acquisition,
Methodology, Project administration, Supervision, Writing -

References

Aaslyng, M. D., Oksama, M., Olsen, E. V., Bejerholm, C., Baltzer, M., Andersen, G.,
et al. (2007). The impact of sensory quality of pork on consumer preference. Meat. Sci.
76, 61-73. doi: 10.1016/j.meatsci.2006.10.014

Beardsworth, A., Bryman, A., Keil, T., Goode, J., Haslam, C., and Lancashire, E.
(2002). Women, men and food: The significance of gender for nutritional attitudes and
choices. Br. Food J. 104, 470-491. doi: 10.1108/00070700210418767

Beter Leven. (2018a). Beter Leven Keurmerk Criteria Varkens 1 ster. Available at:
https://beterleven.dierenbescherming.nl/zakelijk/wp-content/uploads/sites/2/2020/
01/Criteria-Varken-1-ster-versie-2.1-ZW-dd.-01.01.2018.pdf (Accessed 19 January
2023).

Beter Leven. (2018b). Beter Leven Keurmerk Criteria Varkens 2 ster. Available at:
https://beterleven.dierenbescherming.nl/zakelijk/wp-content/uploads/sites/2/2020/01/
Criteria-Varken-2-ster-versie-2.1-ZW-dd.-01.01.2018.pdf (Accessed 19 January 2023).

Beter Leven. (2018c). Beter Leven Keurmerk Criteria Varkens 3 ster. Available at:
https://beterleven.dierenbescherming.nl/zakelijk/wp-content/uploads/sites/2/
2020/01/Criteria-Varken-3-ster-versie-2.1-ZW-dd.-01.01.2018.pdf (Accessed 19
January 2023).

Boogaard, B. K., Boekhorst, L. J. S., Oosting, S. J., and Serensen, J. T. (2011). Socio-
cultural sustainability of pig production: Citizen perceptions in the Netherlands and
Denmark. Livestock. Sci. 140, 189-200. doi: 10.1016/j.livsci.2011.03.028

Cop, T., and Njavro, M. (2022). Application of discrete choice experiment in
agricultural risk management: a review. Sustainability 14, 10609. doi: 10.3390/
sul41710609

Dagevos, H., and Verbeke, W. (2022). Meat consumption and flexitarianism in the
Low Countries. Meat. Sci. 192, 108894. doi: 10.1016/j.meatsci.2022.108894

Frontiers in Animal Science

11

10.3389/fanim.2024.1359650

review & editing. EM: Investigation, Writing - original draft,
Writing - review & editing. TVDG: Conceptualization,
Methodology, Software, Writing - review & editing. CV: Data
curation, Writing - review & editing. IZ: Writing - original draft,
Writing - review & editing. SVW: Conceptualization, Formal
analysis, Funding acquisition, Methodology, Software,
Supervision, Validation, Writing - review & editing.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. This project
has received funding from the European Union’s Horizon 2020
research and innovation program under grant agreement No.
731884 (IOF2020 project).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Fecke, W., Danne, M., and Musshoff, O. (2018). E-commerce in agriculture - The
case of crop protection product purchases in a discrete choice experiment. Comput.
Electron. Agric. 151, 126-135. doi: 10.1016/j.jenvman.2021.112607

Feed4Thought. (2019). Consumers believe technology in ag is how we’ll feed the
world more sustainably—but that doesn’t mean they want it, according to new survey.
Available at: https://www.cargill.com/2019/consumers-believe-technology-in-ag-is-
how-well-feed-the-world (Accessed 2 August 2022).

Gerini, F., Alfnes, F., and Schjoll, A. (2016). Organic- and animal welfare-labelled
eggs: competing for the same consumers? J. Agric. Econ. 67, 471-490. doi: 10.1111/
1477-9552.12154

Giersberg, M. F., and Meijboom, F. L. B. (2021). Smart technologies lead to smart answers?
On the claim of smart sensing technologies to tackle animal related societal concerns in
europe over current pig husbandry systems. Front. Vet. Sci. 7. doi: 10.3389/fvets.2020.588214

Gracia, A., de Magistris, T., and Mayga, R. M. (2012). Importance of social influence
in consumers’ Willingness to pay for local food: are there gender differences?
Agribusiness 28, 361-371. doi: 10.1002/agr.21297

Grunert, K. G, Bredahl, L., and Brunse, K. (2004). Consumer perception of meat
quality and implications for product development in the meat sector - A review. Meat.
Sci. 66, 259-272. doi: 10.1016/s0309-1740(03)00130-x

Hensher, D. A, Rose, J. M., and Greene, W. H. (2005). Applied choice analysis: A
primer (Cambridge, UK: Cambridge University Press). doi: 10.1017/
CB0O9780511610356

Krampe, C., Serratosa, J., Niemi, J. K., and Ingenbleek, P. T. M. (2021). Consumer
perceptions of precision livestock farming — a qualitative study in three European
countries. Animals 11, 1-14. doi: 10.3390/anil11051221

frontiersin.org


https://doi.org/10.1016/j.meatsci.2006.10.014
https://doi.org/10.1108/00070700210418767
https://beterleven.dierenbescherming.nl/zakelijk/wp-content/uploads/sites/2/2020/01/Criteria-Varken-1-ster-versie-2.1-ZW-dd.-01.01.2018.pdf
https://beterleven.dierenbescherming.nl/zakelijk/wp-content/uploads/sites/2/2020/01/Criteria-Varken-1-ster-versie-2.1-ZW-dd.-01.01.2018.pdf
https://beterleven.dierenbescherming.nl/zakelijk/wp-content/uploads/sites/2/2020/01/Criteria-Varken-2-ster-versie-2.1-ZW-dd.-01.01.2018.pdf
https://beterleven.dierenbescherming.nl/zakelijk/wp-content/uploads/sites/2/2020/01/Criteria-Varken-2-ster-versie-2.1-ZW-dd.-01.01.2018.pdf
https://beterleven.dierenbescherming.nl/zakelijk/wp-content/uploads/sites/2/2020/01/Criteria-Varken-3-ster-versie-2.1-ZW-dd.-01.01.2018.pdf
https://beterleven.dierenbescherming.nl/zakelijk/wp-content/uploads/sites/2/2020/01/Criteria-Varken-3-ster-versie-2.1-ZW-dd.-01.01.2018.pdf
https://doi.org/10.1016/j.livsci.2011.03.028
https://doi.org/10.3390/su141710609
https://doi.org/10.3390/su141710609
https://doi.org/10.1016/j.meatsci.2022.108894
https://doi.org/10.1016/j.jenvman.2021.112607
https://www.cargill.com/2019/consumers-believe-technology-in-ag-is-how-well-feed-the-world
https://www.cargill.com/2019/consumers-believe-technology-in-ag-is-how-well-feed-the-world
https://doi.org/10.1111/1477-9552.12154
https://doi.org/10.1111/1477-9552.12154
https://doi.org/10.3389/fvets.2020.588214
https://doi.org/10.1002/agr.21297
https://doi.org/10.1016/s0309-1740(03)00130-x
https://doi.org/10.1017/CBO9780511610356
https://doi.org/10.1017/CBO9780511610356
https://doi.org/10.3390/ani11051221
https://doi.org/10.3389/fanim.2024.1359650
https://www.frontiersin.org/journals/animal-science
https://www.frontiersin.org

Maselyne et al.

Kumar, N., and Kapoor, S. (2017). Do labels influence purchase decisions of food
products? Study of young consumers of an emerging market. Br. Food J. 119, 218-229.
doi: 10.1108/BFJ-06-2016-0249

Lauterbach, J., Bruns, A. ], and Haring, A. M. (2023). Exploring consumer preference
towards the on-farm slaughtering of beef in Germany: A discrete choice experiment.
Foods 12, 3473. doi: 10.3390/foods12183473

Lin, Y., Bolca, S., Vandevijvere, S., De Vriese, S., Mouratidou, T., De Neve, M., etal. (2011).
Plant and animal protein intake and its association with overweight and obesity among the
Belgian population. Br. J. Nutr. 105, 1106-1116. doi: 10.1017/s0007114510004642

Lombardo, M., Aulisa, G., Padua, E., Annino, G., lellamo, F., Pratesi, A., et al. (2020).
Gender differences in taste and foods habits. Nutr. Food Sci. 50, 229-239. doi: 10.1108/
NFS-04-2019-0132

Louviere, J. J., Flynn, T. N., and Carson, R. T. (2010). Discrete choice experiments are
not conjoint analysis. J. Choice. Model. 3, 57-72. doi: 10.1016/S1755-5345(13)70014-9

Louviere, J. J., Hensher, D. A., and Swait, J. D. (2000). Stated choice methods: analysis
and applications (Cambridge, UK: Cambridge University Press). doi: 10.1017/
CB0O9780511753831

Lusk, J. L., and Schroeder, T. C. (2006). Auction bids and shopping choices. Adv.
Econ. Anal. Policy 6 doi: 10.2202/1538-0637.1539

Manippa, V., Padulo, C,, van der Laan, L. N.,, and Brancucci, A. (2017). Gender
differences in food choice: Effects of superior temporal sulcus stimulation. Front. Hum.
Neurosci. 11. doi: 10.3389/fnhum.2017.00597

McEachern, M. G., and Schréder, M. J. A. (2002). The role of livestock production
ethics in consumer values towards meat. J. Agric. Environ. Ethics. 15, 221-237.
doi: 10.1023/A:1015052816477

McFadden, D. (1974). The measurement of urban travel demand. J. Public Econ. 3,
303-328. doi: 10.1016/0047-2727(74)90003-6

McFadden, D. (1986). The choice theory approach to market research. Marketing.
Sci. 5, 275-297. doi: 10.1287/mksc.5.4.275

McFadden, D., and Train, K. (2000). Mixed MNL models for discrete response. J.
Appl. Econometr. 15, 447-470. doi: 10.1002/1099-1255(200009/10)15:5<447::AID-
JAE570>3.0.CO;2-1

Meenakshi, J. V., Banerji, A., Manyong, V., Tomlins, K., Mittal, N., and Hamukwala,
P. (2012). Using a discrete choice experiment to elicit the demand for a nutritious food:
Willingness-to-pay for orange maize in rural Zambia. J. Health Econ. 31, 62-71.
doi: 10.1016/j.jhealeco.2012.01.002

Michel, F., Hartmann, C., and Siegrist, M. (2021). Consumers’ associations,
perceptions and acceptance of meat and plant-based meat alternatives. Food Qual.
Preference. 87, 104063. doi: 10.1016/j.foodqual.2020.104063

Frontiers in Animal Science

12

10.3389/fanim.2024.1359650

Ngapo, T. M., Dransfield, E., Martin, J. F., Magnusson, M., Bredahl, L., and Nute, G.
R. (2004). Consumer perceptions: Pork and pig production. Insights from France,
England, Sweden and Denmark. Meat. Sci. 66, 125-134. doi: 10.1016/50309-1740(03)
00076-7

Profeta, A., Baune, M. C., Smetana, S., Broucke, K., Van Royen, G., Weiss, J.,
et al. (2021). Discrete choice analysis of consumer preferences for meathybrids—
findings from Germany and Belgium. Foods 10, 1-17. doi: 10.3390/
foods10010071

Raley, M. E.,, Ragona, M., Sijtsema, S. J., Fischer, A. R. H., and Frewer, L. J. (2016).
Barriers to using consumer science information in food technology innovations: An
exploratory study using Delphi methodology. Int. J. Food Stud. 5, 39-53. doi: 10.7455/
ijfs/5.1.2016.24

Schnettler, B., Vidal, R., Silva, R,, Vallejos, L., and Sepulveda, N. (2009). Consumer
willingness to pay for beef meat in a developing country: The effect of information
regarding country of origin, price and animal handling prior to slaughter. Food Qual.
Preference. 20, 156-165. doi: 10.1016/j.foodqual.2008.07.006

Schésler, H., De Boer, J., Boersema, J. J., and Aiking, H. (2015). Meat and masculinity
among young Chinese, Turkish and Dutch adults in the Netherlands. Appetite 89, 152
159. doi: 10.1016/j.appet.2015.02.013

Siegrist, M., and Hartmann, C. (2020). Consumer acceptance of novel food
technologies. Nat. Food 1, 343-350. doi: 10.1016/j.jclepro.2023.137119

STATBEL. (2022). Supply balance sheets for meat. Available at: https://statbel.fgov.
be/en/themes/agriculture-fishery/supply-balance-sheets-meat (Accessed 11 August
2022).

Thurstone, L. L. (1927). A law of comparative judgement. psychol. Rev. 34, 273-286.
doi: 10.1037/h0070288

Timmermans, I, and Van Bellegem, L. (2020) De biologische landbouw in 2019. De
biologische landbouw in 2019 (viaanderen.be) (Accessed 21 December 2023).

Van De Gucht, T., Saeys, W., Van Nuffel, A., Pluym, L., Piccart, K., Lauwers, L., et al.
(2017). Farmers’ preferences for automatic lameness-detection systems in dairy cattle.
J. Dairy. Sci. 100, 5746-5757. doi: 10.3168/jds.2016-12285

Van Droogenbroeck, E., and Van Hove, L. (2020). Intra-household task allocation in
online grocery shopping: Together alone. J. Retailing. Consumer. Serv. 56, 102153.
doi: 10.1016/j.jretconser.2020.102153

Vanhonacker, F., and Verbeke, W. (2009). Buying higher welfare poultry products?
Profiling flemish consumers who do and do not. Poultry. Sci. 88, 2702-2711.
doi: 10.3382/ps.2009-00259

Verbeke, W., and Vackier, 1. (2004). Profile and effects of consumer involvement in
fresh meat. Meat. Sci. 67, 159-168. doi: 10.1016/j.meatsci.2003.09.017

frontiersin.org


https://doi.org/10.1108/BFJ-06-2016-0249
https://doi.org/10.3390/foods12183473
https://doi.org/10.1017/s0007114510004642
https://doi.org/10.1108/NFS-04-2019-0132
https://doi.org/10.1108/NFS-04-2019-0132
https://doi.org/10.1016/S1755-5345(13)70014-9
https://doi.org/10.1017/CBO9780511753831
https://doi.org/10.1017/CBO9780511753831
https://doi.org/10.2202/1538-0637.1539
https://doi.org/10.3389/fnhum.2017.00597
https://doi.org/10.1023/A:1015052816477
https://doi.org/10.1016/0047-2727(74)90003-6
https://doi.org/10.1287/mksc.5.4.275
https://doi.org/10.1002/1099-1255(200009/10)15:5%3C447::AID-JAE570%3E3.0.CO;2-1
https://doi.org/10.1002/1099-1255(200009/10)15:5%3C447::AID-JAE570%3E3.0.CO;2-1
https://doi.org/10.1016/j.jhealeco.2012.01.002
https://doi.org/10.1016/j.foodqual.2020.104063
https://doi.org/10.1016/S0309-1740(03)00076-7
https://doi.org/10.1016/S0309-1740(03)00076-7
https://doi.org/10.3390/foods10010071
https://doi.org/10.3390/foods10010071
https://doi.org/10.7455/ijfs/5.1.2016.a4
https://doi.org/10.7455/ijfs/5.1.2016.a4
https://doi.org/10.1016/j.foodqual.2008.07.006
https://doi.org/10.1016/j.appet.2015.02.013
https://doi.org/10.1016/j.jclepro.2023.137119
https://statbel.fgov.be/en/themes/agriculture-fishery/supply-balance-sheets-meat
https://statbel.fgov.be/en/themes/agriculture-fishery/supply-balance-sheets-meat
https://doi.org/10.1037/h0070288
https://doi.org/10.3168/jds.2016-12285
https://doi.org/10.1016/j.jretconser.2020.102153
https://doi.org/10.3382/ps.2009-00259
https://doi.org/10.1016/j.meatsci.2003.09.017
https://doi.org/10.3389/fanim.2024.1359650
https://www.frontiersin.org/journals/animal-science
https://www.frontiersin.org

	Influence of automated animal health monitoring and animal welfare label on consumer preferences and willingness-to-pay for filet mignon
	1 Introduction
	2 Materials and methods
	2.1 Experimental approach and data collection
	2.1.1 General, sociodemographic questions
	2.1.2 Discrete choice experiment

	2.2 Data analysis
	2.2.1 Theoretical background for analysis of discrete choice experiments
	2.2.2 Modeling the response data
	2.2.3 Model interpretation
	2.2.4 Willingness-to-pay


	3 Results
	3.1 Survey results
	3.2 Discrete choice experiment
	3.3 Willingness-to-pay

	4 Discussion
	4.1 Survey results
	4.2 Discrete choice experiment
	4.2.1 Importance of the meat attributes
	4.2.2 Importance of the sociodemographic characteristics

	4.3 Willingness-to-pay

	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


