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How much is the (labelled) pig?
E�ectiveness of and willingness to pay for the German

animal husbandry label

Birgit Stoltenberg*� Vladimir Manewitsch� Matthias Unfried�

Abstract� The German Minister of Food and Agriculture has initiated a mandatory
state label for animal husbandry, revealing the livestock production conditions. This study
investigates consumer preferences and their willingness to pay price premiums for pork
depending on the di�erent husbandry conditions indicated by this label. We tested the
originally planned label, as well as a modi�cation with additional information on the
available living space for the animal, a modi�cation with additional interpretive informa-
tion (i.e., with colours indicating how a product scores on animal husbandry standards),
and a combination of both modi�cations. Data were obtained from a representative on-
line discrete choice experiment (N = 2, 015) in Germany and analysed using random
parameter logit modelling. Our results show that the label proposed by the government
is e�ective in increasing the willingness to pay for meat produced with higher standards,
except `organic' level. Furthermore, we show that indicating a ranking of husbandry
conditions could further increase the willingness to pay for meat produced with higher
husbandry standards.

Keywords� Animal welfare; Attitude�behaviour gap; Credence attribute; Discrete
choice experiment (DCE); Multi-level label; Organic; Purchase decision; Sustainable con-
sumption; Willingness to pay;

1 Introduction

Meat production and consumption have faced increasing
criticism in recent years. Concerns focus on the negat-
ive ecological impacts, such as disproportionate land use,
greenhouse gas emissions, water extraction, and biod-
iversity loss (Godfray et al., 2018; Aleksandrowicz et al.,
2016; Steinfeld et al., 2006), as well as the conditions un-
der which animals are raised for meat production (Busch
et al., 2018). This debate gained further momentum
when the German Minister of Food and Agriculture initi-
ated the mandatory state labelling of livestock conditions
in 2022 (Bundesministeriums für Ernährung und Land-
wirtschaft (BMEL), 2022b, 2022c).
Consumer preferences also seem to re�ect a growing in-
terest in the welfare of animals raised for meat produc-
tion. According to a consumer survey conducted by the
German Ministry of Food and Agriculture, approxim-
ately 80% of German consumers indicated that livestock
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production conditions matter when making meat pur-
chases (BMEL, 2022a). However, market data paint a
di�erent picture, revealing a signi�cant gap between con-
sumer attitudes and purchasing behaviour. For example,
organic pork, involving a production method with rather
strict husbandry standards, accounts for only 1.78% of
the German pork market in 2022 (Bund Ökologische
Lebensmittelwirtschaft e. V. (BÖLW), 2023).
Several factors contribute to this attitude�behaviour gap.
On the one hand, there is evidence that consumers are
willing to pay a premium for meat that is produced in
an animal welfare�friendly fashion (Janssen et al., 2016)
or using non-conventional methods, such as organically
raised or grass-fed beef (Risius & Hamm, 2017; Xue
et al., 2010). On the other hand, price remains a key
deterrent for consumers when it comes to purchasing
non-conventional food (Aschemann-Witzel & Niebuhr
Aagaard, 2014). Additionally, quality considerations
play a signi�cant role in consumer decision making, as
identi�ed by Buder et al. (2014).
Assessing the quality of a product�for instance, the hus-
bandry conditions of livestock�can be challenging. Con-
sumers generally evaluate product quality based on three
di�erent types of attributes: observable attributes be-
fore purchase, so-called search attributes (Stigler, 1961),
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e.g., price and colour; attributes experienced after pur-
chase, named experience attributes (Nelson, 1970), e.g.,
the taste of the product and the convenience of use; and
attributes that are not observable at all, i.e., credence
attributes (Darby & Karni, 1973), such as livestock hus-
bandry conditions (Grunert et al., 2004; Bredahl et al.,
1998). For credence attributes, consumers have to rely
on information provided by manufacturers, retailers, or
other external parties. If there is uncertainty or doubt
about the quality of the information, consumers are less
willing to pay higher prices, and suppliers lack incentives
to o�er higher�quality products (Akerlof, 1970).
Information on credence attributes is necessary to bridge
the attitude�behaviour gap and enable consumers to
make informed choices according to their preferences.
Product labels can serve as a valuable source of cre-
dence information. Labels indicating the livestock hus-
bandry conditions, for example, can provide consumers
with an indication of a product's quality, reduce pre-
purchase evaluation costs, and facilitate purchasing de-
cisions based on personal preferences (Thøgersen et al.,
2012). Furthermore, labels remind consumers of sustain-
able and ethical issues and therefore focus consumers'
limited attention at the point of sale (Peschel et al.,
2019).
Ikonen et al. (2020) classi�ed (nutrition) labels into re-
ductive labels and interpretive labels. While reductive
labels provide information without o�ering any interpret-
ation of this information, interpretive labels o�er greater
evaluation of presented information and can be further
categorized depending on the aggregation of information
(Newman et al., 2018; Talati et al., 2017). There are
binary (or simple) labels with a positive or negative mes-
sage and multi-level labels with the possibility of commu-
nicating more information. The latter ones might be a
more appropriate way to communicate product attrib-
utes like animal husbandry conditions (Tonsor & Wolf,
2011; Torma & Thøgersen, 2021; Weinrich & Spiller,
2016).
In the food market, there are various multi-level labelling
systems indicating the extent to which a product ful�ls
a certain criterion. In the EU egg market, for instance,
numbers indicate the type of poultry keeping (Janssen
et al., 2016). However, these labels provide no inform-
ation to relate this to alternative standards of livestock
farming; thus, an uninformed consumer might be unable
to classify the product within the range of possible hus-
bandry conditions.
Product labels play a crucial role in conveying informa-
tion to consumers, but their e�ectiveness depends on sev-
eral key conditions, as highlighted in the literature. First
and foremost, for labels to have an impact on purchas-
ing decisions, consumers need to be aware of them. Nu-
merous studies (Thøgersen, 2000; Leire & Thidell, 2005;
Aertsens et al., 2011; Miller & Cassady, 2015) emphasize
the importance of label awareness, as consumers must be
informed about the label's existence and content.
In addition to awareness, the perceivability of product
labels is another critical factor. Research by Thøgersen

(2000), De Bauw et al. (2021), Packer et al. (2021), and
Stoltenberg et al. (2022) underlines the signi�cance of a
label to be understood. Consumers should be able to eas-
ily interpret and comprehend the information provided
on the label. If labels are confusing or complex, their
e�ectiveness diminishes, as consumers may struggle to
make sense of the information presented.
Trust also plays a crucial role in the e�ectiveness of
product labels. Sirieix et al. (2013) and Tonkin et al.
(2015) highlight the importance of trust in the label pub-
lisher. Consumers are more likely to place trust in labels
that are issued by reputable sources, such as govern-
mental organizations. Majer et al. (2022) summarise that
governmental labels tend to be more reliable and trust-
worthy than non-governmental ones. Moreover, trust in
a product label can be supported by the use of standard-
ized, sound, and veri�ed criteria, including adherence to
legal principles.
By meeting these conditions, product labels can e�ect-
ively inform and guide consumers in making informed
purchasing decisions. An example of a label that is veri-
�able and gives consumers the right amount of inform-
ation is the Nutri-Score. It indicates a food product's
nutritional value on a multi-level scale using colours and
letters, ranging from the highest nutritional value, A
(green), to the lowest, E (red). The introduction of the
Nutri-Score label e�ectively helped consumers to under-
stand nutritional values (De Bauw et al., 2021); the la-
bel seems to be a suitable way for consumers to classify
products as healthy or unhealthy (Packer et al., 2021).
A slightly di�erent approach was used in Germany, where
retail and industry introduced a voluntary label in 2019
to classify livestock husbandry conditions. This label, an
interpretive multi-level label, distinguishes between four
levels of animal husbandry, ranging from level 1, hous-
ing (the legal minimum standard), to level 4, organic. In
2022, the German Minister of Food and Agriculture initi-
ated the launch of a mandatory state label that indicates
livestock husbandry conditions across �ve di�erent levels.
The suggested label is designed as a reductive mono-
chrome multi-level label (cf. Figure 1). Both animal
husbandry labels aim to provide consumers with inform-
ation about husbandry conditions. However, both labels
currently employ only text-based information, lacking
detailed information about the speci�c husbandry con-
ditions of the respective husbandry level. Consequently,
the distinction between di�erent levels of husbandry con-
ditions is not immediately apparent, and this lack of in-
formation may result in consumers falling back on heur-
istics and implicitly making assumptions about the re-
lationship between the levels (Stoltenberg et al., 2022).
This could lead to a misperception of animal husbandry
conditions and biased consumption patterns, as purchase
decisions may not re�ect consumers' actual preferences
and compromise the label's supposed impact in support-
ing sustainable consumption.
Although the ideal design of a label is still unclear
(Torma & Thøgersen, 2021; Donato & Adigüzel, 2022),
this e�ect might be avoided when a multi-level label
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provides more detailed information about the relation
between the label levels and their underlying basis or
implications. This could be done by either:

a) Adding an informational layer with additional an-
imal husbandry�speci�c information regarding the
main characteristic of the husbandry conditions
(e.g., available space per animal) and making the
di�erence between the label levels more salient and
accessible directly on the label rather than via a QR
code.

b) Adding an interpretive layer, evaluating how good
a product scores on this aspect. This additional in-
formation (e.g., a colour scale for the di�erent levels,
similar to the Nutri-Score colours) facilitates con-
sumers' understanding of the message (Roberto et
al., 2012).

Both additional layers of information can help the con-
sumer to assess the di�erence between the husbandry
conditions, making it easier for them to make purchase
decisions according to their preferences. At least the col-
our scale approach was shown to be highly e�ective (Song
et al., 2021).
In this paper, we present a discrete choice experiment
(DCE) in which the design of the planned German man-
datory state label for animal husbandry is experiment-
ally varied. We test whether such labels can ful�l their
purpose of providing meaningful information about live-
stock husbandry conditions, or if there is a need to en-
hance the salience of these conditions and the associated
di�erences. Speci�cally, we aim to answer the following
research questions (RQ):

RQ1: E�ectiveness of the planned mandatory state la-
bel for animal husbandry, a reductive monochrome multi-
level label: Do higher animal husbandry standards im-
plied by the label increase the willingness to pay?

RQ2: Increased e�ectiveness of the planned mandatory
state label for animal husbandry with additional informa-
tional layer: Does additional information about available
space per animal increase the willingness to pay?

RQ3: Increased e�ectiveness of the planned mandatory
state label for animal husbandry as interpretive multi-
level label by giving red to green colors to di�erent levels:
Does an additional interpretive layer increase the willing-
ness to pay?

RQ4: Increased e�ectiveness of the planned mandatory
state label for animal husbandry with both additional
layers, the information about the available space per an-
imal and the interpretive colour scale: Does the combin-
ation of both additional layers increase the willingness to
pay?

The remainder of this paper is organised as follows. Sec-
tion 2 introduces the method, including the experimental
design, the sample, and the estimation approach. Section
3 presents the results. In section 4, we discuss the results
and the conclusion of the study.

2 Method

2.1 Experimental design

We conducted an experimental study using a discrete
choice experiment (DCE). DCE is a choice-based survey
method that elicits people's preferences for di�erent op-
tions in realistic choice scenarios instead of asking them
directly about their preferences. We chose this method
because people tend to give socially desirable answers
when asked directly. This method furthermore allows to
assess the willingness to pay and the in�uence of certain
product attributes on the willingness to pay. To get a
more realistic picture of the preferences, we used a spe-
cial type of DCE, the dual response DCE.
To this end, we presented hypothetical purchase scen-
arios where participants had to choose one out of three
products in ten rounds. The products were described
by di�erent attributes: price, packaging, region of ori-
gin, and animal husbandry conditions indicated by the
planned mandatory state label (the basic version of it is
shown in Figure 1). A detailed description of the DCE
design is given later in this section.

Figure 1

Basic version of the planned mandatory state label for
animal husbandry

Note. This was the planned version until March 2023, when `Aus-
lauf/Freiland' was changed to `Auslauf/Weide'.
English translation: Bio = Organic; Auslauf/Freiland = Outdoor
runs/free-range; Frischluftstall =Indoor with fresh air; Stall+Platz
= Indoor+space; Stall = Indoor housing.

To analyse the in�uence of animal husbandry conditions
on label e�ectiveness and willingness to pay, as well as
the in�uence of additional information on the label, we
experimentally manipulated the design of the animal hus-
bandry label and added information on one criterion for
animal husbandry. We chose available space per an-
imal because it seemed to be one of the most important
criteria for the perceived quality of animal husbandry
(Janssen et al., 2016), which was con�rmed in a short
pre-study.
In the control group (Goriginal), the original label was
used. In the �rst experimental group (Gspace), we added
a number indicating the area of living space in square
meters the animal has at the respective husbandry level
and a visualisation of the living space relative to the size
of an average animal. In the second experimental group
(Gcolour) with an additional interpretive layer, we col-
oured the label�similar to the Nutri-Score label or the
European Energy E�ciency label�to add an interpret-
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Table 1

Experimentally varied design of the animal husbandry label

Goriginal Gspace Gcolour Gspace+colour

Indoor
housing

Indoor+
space

Indoor with
fresh air

Outdoor
runs\
free-range

Organic

Note. Example for the stimuli used: control group (original), additional informational layer (space), additional
interpretive layer (colour), and combination of both layers (space+colour).

ive information for the animal husbandry, though the
order of the levels on the label was left unchanged. The
colour scale includes a letter from A (green) to E (red)
as with the aforementioned labels. In the third experi-
mental group (Gspace+colour), we combined both layers,
adding information about living space per animal as well
as a colour scale. Participants were randomly assigned
to one of the four groups. The labels used in the study
are depicted in Table 1.1

Before and after the DCE, participants were asked to
answer a questionnaire. The pre-questionnaire included
only two sociodemographic questions (age and gender)
for screening and quotation and questions on meat pur-
chase behaviour (frequency of purchase and consump-
tion, preferred retailer, and out-of-home consumption).
In the post-questionnaire, participants were asked de-
tailed sociodemographic questions, as well as their per-
ception, knowledge, and preferences about the animal
husbandry label. Finally, they were asked about their
general usage and awareness of (sustainability) labels.

2.2 Sample

The survey was conducted with N = 2, 015 participants
in Germany. The sample in each group was representat-
ive with respect to age and gender for the German online
population. Participants were recruited by a market re-
search company from their commercial market research
panel and screened for pork consumption. The study was

1The drafts of the German Ministry of Food and Agriculture also
contain a label version with a coloured background. For the sake of
completeness, we tested this alternative version with an additional
group.

conducted in February and March 2023 using the survey
software QuestionPro.
The average age of the participants was 49.47 years
(SD = 16.73). Approximately 50.82% of the participants
identi�ed as female, and 48.44% identi�ed as male; 0.74%
of the participants answered `diverse'. The respondents
received a participation fee of e2.00, and it took the par-
ticipants 13.5 minutes (SD = 17.06) on average to com-
plete the study. Table 2 provides a descriptive summary
of the sample.

2.3 Design of the discrete choice task

Corresponding to our research question, we chose pork
cutlet as the product for the choice tasks. The attrib-
utes describing the product were chosen according to
the literature: the husbandry condition indicated by the
planned mandatory state label, the price, the packaging,
and the region of origin. The price is later used to cal-
culate willingness to pay and ranges from e2.19/250g to
e6.29/250g. The price levels were selected according to
the average prices of conventional and organic pork cut-
lets sold in conventional and organic German supermar-
kets. Thus, we considered the following four attributes
with their corresponding levels (see Table 3).
In the questionnaire, the respondents were provided in-
formation about the procedure as well as detailed de-
scriptions of the product attributes and levels before the
DCE started.
To create the description of the products for the DCE
design (the so-called product cards), we used the R pack-
age `DoE.base'2 to access orthogonal arrays (Grömping,

2Version 1.2-1
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Table 2

Descriptive summary statistics for the experimental
groups

Goriginal Gspace Gcolour Gspace+colour

N 503 504 503 505

Gender (ratio
female in %)

51.20 51.20 51.20 51.20

Age 49.48 49.67 49.51 49.22

Education
(4-point scale)a

2.29 2.29 2.29 2.27

Household size 1.97 1.93 1.96 1.99

Financial situation
(5-point scale)b

2.87 2.75 2.87 2.83

Residence size
(5-point scale)c

3.00 2.92 2.90 2.90

a1 = (Still) without vocational quali�cation; 2 = Apprentice-
ship/vocational training/technical college degree; 3 = Degree;
4 = Doctorate
b1 = I do not have to restrict myself in any way; 2 = I am well
provided for and can a�ord some things; 3 = On the whole I get
by; 4 = I can just about make ends meet; 5 = I do not have enough
money at all
c1 = Under 5, 000 inhabitants; 2 = 5, 000− 20, 000 inhabitants;
3 = 20, 001− 100, 000 inhabitants; 4 = 100, 001− 500, 000 inhabit-
ants; 5 = Over 500, 000 inhabitants

2018). This resulted in 80 cards. To exclude unrealistic
options, we restricted the orthogonal design and excluded
combinations of the lowest husbandry conditions with
the highest prices and the highest husbandry conditions
with the lowest prices. These restrictions resulted in 68
possible combinations. To ensure level balance for each
attribute, we further deleted eight combinations, result-
ing in 60 remaining cards. The remaining 60 cards have
a D-e�ciency of 28.36 (Street & Burgess, 2007).
The 60 cards were assigned randomly to 20 choice tasks,
followed by a manual step in case one choice task con-
tained a dominant option and also to improve utility bal-
ance (Huber & Zwerina, 1996). This procedure resul-
ted in choice tasks with realistic purchase options. The
blocking technique was applied to further reduce the
number of choice sets for each participant. One of two
blocks with ten choice tasks each was randomly presen-
ted to each participant. In summary, our DCE design
was constructed to ensure level balance while approach-
ing orthogonality, minimal overlap, and utility balance
(Huber & Zwerina, 1996).
The cards in each choice task described the product us-
ing the four attributes described above. Thus, each re-
spondent was exposed to ten choice tasks, each consist-
ing of three cards, followed by a so-called dual response
none question. Respondents �rst had to choose the most
preferred alternative out of the three options presented
(`forced choice'). After expressing their preference, re-
spondents were asked whether they would actually buy
the product in a supermarket, so the second question

Table 3

Attributes and levels used in the hypothetical choice ex-
periment

Attribute Level

Type of
Husbandry
(ToH)

1
2
3
4
5

Indoor housinga

Indoor+spaceb

Indoor with fresh airc

Outdoor runs/free-ranged

Organice

Price (e/250g)
e2.19; e2.69; e3.19; e3.69; e4.29;
e4.89; e5.59; e6.29

Packaging
(Pac)

1

2

Packaged from the refrigerated

sectionf

Fresh o� the meat counterg, later
referred to with `fresh'

Region of
Origin
(RoO)

1

2

From Germany but outside your

regionh

From your region within a radius of
100kmi, later referred to with `region'

Note. Levels in bold are reference levels in the model
estimation. The original German text appears in foot-
notes.
aStall bStall+Platz cFrischluftstall dAuslauf/Freiland eBio
fVerpackt aus dem Kühlregal gFrisch von der Fleischtheke
hAus Deutschland, aber auÿerhalb Ihrer Region
iAus Ihrer Region im Umkreis von100 km

includes a no-choice option (`free choice'). This com-
bination of a forced choice followed by a free choice is
called dual response DCE (Brazell et al., 2006; Diener
et al., 2006; Dhar & Simonson, 2003; Heidel et al.,
2021). Through dual response DCE the available dataset
contains more choice information, at least in situations
where the no-choice option is likely to be chosen (Brazell
et al., 2006).
Alternatives in each choice set were presented in a ran-
domised order and sequence. An example of the choice
tasks is depicted in Figure 2.
In this study we only analyse data from the forced choice
tasks (question 7a), not the dual response free choice task
(question 7b).

2.4 Estimating willingness to pay

To assess the willingness to pay for the designed attrib-
ute levels and the corresponding di�erences between the
experimental groups, we used the standard random util-
ity model according to McFadden (1974). The model
assumes that the alternative with the highest total util-
ity is chosen in a choice task. Furthermore, it models the
utility as a linear regression function of the presented at-
tribute levels and an error term representing factors not
accounted for.
To control for potential signi�cant preference heterogen-
eity with respect to animal welfare aspects, we utilised
the random parameter or mixed logit formulation of the
model, which allows the parameters of the linear utility
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Figure 2

Sample choice task for the control group

Note. English Translation: 7a. Sie sehen nun drei Angebote für 250g rohes Schweineschnitzel. Welches Angebot würden Sie bevorzu-

gen? = 7a. You now see three o�ers for 250g of raw pork cutlet. Which o�er would you prefer?

7b. Würden Sie das von Ihnen gewählte Produkt im Supermarkt wirklich kaufen? Ja, ich würde das Produkt kaufen.�Nein, ich würde
das Produkt nicht kaufen. = 7b. Would you actually buy the product you have chosen in the supermarket? Yes, I would buy the
product.�No, I would not buy the product.

function to vary across respondents (Hensher & Greene,
2003). Thus, the model is able to re�ect the panel struc-
ture of the dataset with repeated measurements for each
respondent. It also allows for the relaxing of the IIA (in-
dependence of irrelevant alternatives) assumption (Train,
2009) of the starting model, which is unlikely to hold
for di�erent animal husbandry label levels. We imposed
that the random parameters of all attributes except price
are multivariate and normally distributed across the re-
spondents. For the (negative) price parameter, we as-
sumed a log-normal distribution to ensure its identi�ca-
tion (Daly et al., 2012). Hence, our model assumes that
preference heterogeneity is re�ected by (individual) shifts
in the mean of that distribution. As we did not apply
any further restrictions on the total covariance matrix
of the random parameters, all utility parameters are al-
lowed to vary across respondents retaining their logical
dependencies (e.g., a higher preference for higher hus-
bandry levels logically goes along with a lower preference
for lower husbandry levels) as well as scale heterogeneity
related sources of dependences (Hess & Train, 2017).
Based on considerations from Train and Weeks (2005)
and Scarpa et al. (2008), we tested both formulations of
the model, i.e., in the preference space as well as in the
willingness to pay space. As the estimation directly in
the willingness to pay space showed lower �t3 and less

3All model quality criteria (log-likelihood, AIC, and BIC) showed
better �t for the model estimated in preference space compared to
the one estimated in willingness to pay space.

reasonable distributions of the estimates, we postulated
our estimation model in the preference space and derived
willingness to pay estimates for all attribute levels by di-
viding the corresponding utility parameters by the price
parameter.
Finally, to evaluate the di�erences between the experi-
mental groups, we combined their data into a joint data-
set and postulated a combined model equation (1) by
dummy-coded attribute levels (except price):

Ui = βi2ToH2 + βi3ToH3 + βi4ToH4 + βi5ToH5+

+γiPrice+ βipPacfresh + βirRoOregion+

+
∑
T

GT
i (β

T
i2ToH2 + βT

i3ToH3 + βT
i4ToH4 + βT

i5ToH5)

(1)

where Ui is the explained part of utility for respondent
i (omitting indexing of alternatives and choice tasks to
reduce notation clutter). The variables ToH2, ToH3,
oH4, ToH5 are dummy-coded levels for the type of hus-
bandry, the levels as reported in Table 3 (2 corresponds
to `indoor+space', 3 to `indoor with fresh air', 4 to `out-
door runs/free-range', and 5 to `organic'). The variables
Pacfresh and RoOregion are dummy-coded levels for fresh
unpacked and regional products correspondingly. βi_ de-
notes the individual parameters for alle attributes besides
price (type of husbandry, packaging and region of origin),
and γi the individual price parameter. GT

i is a treatment
dummy for the experimental groups space, colour, and
space+colour. As usual, one dummy is omitted for each
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attribute to ensure identi�cation so that all β coe�cients
are interpreted as marginal e�ects relative to the corres-
ponding omitted levels (i.e., ToH1, Pac1 and RoO1), cf.
Table 3.
The parameters βi2, βi3, βi4, βi5 therefore represent mar-
ginal utilities in the control group for the husbandry
levels 2, 3, 4, and 5, relative to the utility of level
1. The experimental group-speci�c coe�cients βT

i2, β
T
i3,

βT
i4, β

T
i5 are the marginal treatment e�ects of the hus-

bandry levels 2, 3, 4, and 5 for each experimental group
T ∈ {space, colour, space + colour}, relative to the cor-
responding marginal utilities in the control group. Thus,
the model assumes that there is no interaction between
treatment and attributes for price, packaging, and region
of origin, as our experimental manipulations only a�ect
the animal husbandry label.
The model is estimated by the simulated maximum like-
lihood procedure (Train, 2009) based on 2, 000 Halton
draws. The full log-likelihood of the model is maximised
via the Berndt�Hall�Hall�Hausman algorithm by the R
package `gmnl'4 (Sarrias & Daziano, 2017).
The estimate of the willingness to pay for a certain
product attribute level is calculated by dividing β̂ (mean
estimates for the β parameters) by γ̂ (the mean estim-
ate of the price parameter γ). For the calculation of the
standard errors of the resulting willingness to pay estim-
ates, the delta method of R package `msm'5 (Jackson,
2011) is used.

Table 4

Results of the mixed logit willingness to pay estimates for
the control group and marginal treatment e�ects

Goriginal ∆Gspace ∆Gcolour
∆Gspace+

colour

ToH2 1.02∗∗∗ 0.01 0.37∗ 0.04
(0.094) (0.136) (0.146) (0.158)

ToH3 1.99∗∗∗ -0.21 0.57∗∗∗ 0.53∗∗∗

(0.090) (0.137) (0.131) (0.141)

ToH4 3.05∗∗∗ -0.40∗∗ 0.66∗∗∗ 0.43∗∗

(0.090) (0.139) (0.132) (0.143)

ToH5 2.12∗∗∗ -0.09 0.93∗∗∗ 0.86∗∗∗

(0.123) (0.179) (0.181) (0.188)

Pacfresh 0.27∗∗∗

(0.026)

RoOregion 0.34∗∗∗

(0.027)

Note. Signi�cance codes: ∗∗∗p <0.001, ∗∗p <0.01,
∗p<0.05, . p<0.1
Standard errors in parentheses.

4Version 1.1.3.2

5Version 1.7

3 Results

Table 4 shows the estimation results for the postulated
model, i.e., for the β̂/γ̂ quotients of parameters in equa-
tion (1). The estimates correspond to the mean marginal
willingness to pay across respondents for the respective
attribute levels; their standard errors are given in paren-
theses.
Column Goriginal represents the marginal willingness to
pay in the control group for the animal husbandry con-
ditions 2, 3, 4, and 5 relative to level 1, as well as
the marginal willingness to pay for fresh and regional
pork cutlets relative to the packaged and national origin
products, respectively. Columns ∆Gspace, ∆Gcolour, and
∆Gspace+colour show the (additional) average e�ects of
our experimental manipulations compared to the corres-
ponding marginal willingness to pay values in the control
group.
The estimates in Table 4 can be interpreted as addi-
tional willingness to pay relative to the (omitted) refer-
ence levels or to the control group for the respective label
level. For example, respondents in the control group are
willing to pay e1.02 more for a 250g pork cutlet with the
animal husbandry condition 2 `indoor+space' compared
to the same piece of meat with the animal husbandry
condition 1 `indoor housing'. In the case of the inter-
pretive modi�ed label with additional colour scale, they
will pay e0.66 more for a pork cutlet with the label level
4 `outdoor runs/free-range' compared to the original la-
bel level 4 from Goriginal. We can even compare label
level 1 from the control group with, e.g., label level 3 `in-
door with fresh air' from ∆Gspace+colour, by adding the
monetary e�ects: e1.99 + e0.53 = e2.52 will be paid,
on average, additionally for a modi�ed label with both
additional layers with a higher husbandry standard.
The estimates for the control group in column Goriginal

show that the original label design induces signi�cantly
higher willingness to pay for all husbandry label levels
2, 3, 4, and 5 compared to level 1. It increases with the
label levels 2, 3, and 4 but drops from levels 4 to 5. This
seemingly surprising �nding that the willingness to pay
for the organic level 5 is not the highest will be discussed
in the next section. Column Goriginal also shows a signi-
�cantly higher willingness to pay for fresh packaged meat
as well as for regional meat. In summary, these results
imply that animal husbandry is an important factor for
consumers. However, our �nding for organic level 5 sug-
gests that organic production does not induce a higher
willingness to pay compared to outdoor runs/free-range
level 4.
The results in column ∆Gspace indicate a decrease in the
willingness to pay between levels 4 and 1 for the label
with additional numeric and visual information about
the available space for the animal in m2. For levels 2, 3,
and 5, the corresponding changes in willingness to pay
are not statistically signi�cant. These results suggest a
decrease in willingness to pay for level 4 relative to the
other levels. In summary, the additional informational
layer appears to have only a weak and negative e�ect on
the willingness to pay.
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For the label with an additional interpretive layer, i.e.,
the colour-coded levels including a letter, the results in
column ∆Gcolour show an increase in willingness to pay
for all levels relative to level 1. These marginal changes
increase for higher levels of the manipulated label. These
results indicate a strong positive e�ect of interpretation�
aiding colour scale on the willingness to pay.
When both additional layers of information are combined
in one label, as shown in column ∆Gspace+colour, the res-
ults suggest an approximately additive pattern of their
impacts without strong interaction. The statistically sig-
ni�cant increase in willingness to pay for levels 3, 4, and
5 of the animal husbandry label is lower than the cor-
responding increase for the interpretation�aiding colour
scale information only in column ∆Gcolour but higher
than the changes for the information about available
space only.
In total, the impact of the colour scale seems to be
stronger than that of the available space per animal, in-
dicating that respondents pay more attention to the (fa-
miliar) colour-coded evaluation scheme than to (novel)
information cues.

4 Discussion, limitations, and con-

clusion

4.1 Summary and discussion

The German Minister of Food and Agriculture suggested
a mandatory state labelling of livestock conditions using
a reductive monochrome multi-level label. In this study,
we tested the e�ectiveness of this label with respect to
willingness to pay and whether design adjustments could
improve the e�ectiveness.
Our results con�rm the �ndings of the existing literat-
ure on multi-level labels�namely, that these labels are
an appropriate way to communicate product attributes
like animal husbandry conditions (Tonsor & Wolf, 2011;
Torma & Thøgersen, 2021; Weinrich & Spiller, 2016).
However, the design and the information that is presen-
ted on the label are important. We found that the pro-
posed label is e�ective in the sense that consumers are
willing to pay price premiums for meat that is produced
under higher animal husbandry standards (label levels
2− 5) compared to meat that is produced with the legal
minimum standard (label level 1). However, the willing-
ness to pay is not monotonically increasing with the label
level, as the willingness to pay for the highest husbandry
standard (label level 5 `organic') is lower than the one
for label level 4.
So far, we can only speculate about the reasons for this
result. In a pre-study, we asked the respondents to rank
the �ve categories based on the wording without show-
ing the label to them.6 We found that consumers seem
to have di�culties in ordering the label levels according
to their names, especially to classify the level `organic'

6All questions visually showing the proposed state label for animal
husbandry were asked after this ranking question.

hierarchically. Levels 1 to 4 could clearly be ranked ac-
cording to animal husbandry conditions, but `organic'
was ranked worst, second best and best in almost equal
proportions.
In our study, we asked the experimental groups without
additional information on space availability (Goriginal

and Gcolour) to estimate the total space (indoor and out-
door) for each animal. Although the participants es-
timated the di�erence in space per animal for levels 1
and 2 rather well, they tend to underestimate the dif-
ference from level 2 to 3 and overestimate the di�erence
between levels 3 and 4. The di�erence in husbandry con-
ditions between levels 4 and 5 where the increase in space
is highest was drastically underestimated by the parti-
cipants. On average, participants assume less than 10%
space improvement being an `organic' versus an `outdoor
runs/free range' pig.
One reason could be that `organic' is perceived as an
indicator for healthy food rather than for animal hus-
bandry conditions (Aertsens et al., 2011); since the
names of the other levels are clearly related to husbandry
conditions, the word `organic' leaves the speci�c condi-
tions unclear. Another reason could be that German
respondents are already used to the existing voluntary
animal husbandry label with only four levels, in which
label level 4, named `premium', has a broader focus and
includes organic standards but is not restricted to them.
Nevertheless, further explorative analyses showed that
there might be subgroups�e.g., younger consumers and
consumers who are �nancially better situated�whose
willingness to pay increases steadily and is the highest
for organic meat.
Regarding the experimental manipulation of the hus-
bandry level, we did not �nd (positive) e�ects of adding
living space information. The numeric and visual inform-
ation regarding the label's underlying criteria on square
meters of animal living space does not increase the will-
ingness to pay. The results are not signi�cant and, thus,
cannot be interpreted. A signi�cant exception is label
level 4, which creates a lower willingness to pay than the
corresponding label level of the control group. This ef-
fect of label level 4 is probably related to the drop in the
indoor living space (1m2) compared to that in the lower
level 3 (1.3m2).
The additional interpretive layer (colour codes and let-
ters from red (E) to green (A) indicating a ranking) is
able to increase the willingness to pay for all label levels.
All results are positive and signi�cant and the increase
in the willingness to pay is even monotonic. It ranges
from e0.37 for level 2 to e0.93 for `organic'.
Adding both, information about living space and a col-
our scale made the label more e�ective than the original
version. However, compared to the label with colour
scale only, the combined information resulted in a slightly
lower willingness to pay.
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4.2 Limitations and avenues for further

research

As our study was not incentivised, the choices in the
DCE were hypothetical for the respondents. This limita-
tion belongs to the chosen method (Haghani et al., 2021;
Schulze et al., 2021; Sonntag et al., 2023). Further ex-
perimental insights observing real purchasing behaviour
can yield further insights.
We presented the DCE tasks in traditional layout, i.e.,
the pork cutlets were described with a list of attributes.
On a photographic image of the products including all
the information directly on the package (for packaged
products) or in realistic presentation (for fresh products),
the attributes could be displayed in real size ratio, which
also could add to realistic results.
Our study was conducted in a period of high in�ation in
Germany, which means that the respondents may have
been especially sensitive to prices.
The study was conducted on pork meat because this type
of meat will be the �rst to use this form of mandatory la-
belling. Di�erent animals require di�erent animal welfare
standards, so our results may not be fully generalizable
to other types of meat.
Our study showed an interesting and unexpected e�ect:
why is organic meat valued less compared to meat pro-
duced under the `outdoor runs/free-range' condition. So
far, there is no explanation on this e�ect. At least the re-
quirements for organic meat are much higher than those
for `outdoor runs/free-range' meat and organic condi-
tions include even more outdoor space available for each
animal (at least twice as much). But as long as the ma-
jority of the consumers is not aware of details on organic
husbandry conditions, this could result in lower willing-
ness to pay. So, further research is necessary on the label
level `organic'.
Finally, research on providing detailed information about
husbandry standards via QR codes can be an interesting
avenue to pursue.

4.3 Conclusion

Our study shows that the proposed label is e�ective,
consumers are willing to pay price premiums for meat
that is produced under higher animal husbandry stand-
ards. Consumers willing to pay more are an important
enabling factor for the transformation towards higher an-
imal husbandry standards. Then, farmers who convert
their barns and have higher costs for animal husbandry
could expect to cover these costs by additional income.
However, the willingness to pay for the organic level is
not highest, although the husbandry standards are most
strict in this category. Here, the conditions farmers have
to ful�l being certi�ed as organic meat producer have
to be more communicated to reach the majority of con-
sumers, as only subgroups valued the highest animal hus-
bandry standards by highest willingness to pay.
The design and the information that is presented on the
label are important. We were able to show that col-
our codes indicating an ordered ranking can signi�cantly

in�uence purchase decisions and increase willingness to
pay for meat produced with higher husbandry stand-
ards. These �ndings suggest that the proposed label
could communicate the di�erences between the animal
husbandry conditions even better and more e�ectively�
and would thus enable consumers to shop more in line
with their preferences and thus have a more e�ective
steering impact on animal husbandry in Germany.
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