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Abstract

Improving the welfare of animals is an important aim
in livestock farming. Thereby, farmers’ willingness to
implement animal welfare practices directly influences
the welfare of animals. Therefore, this paper investi-
gates pig farmers’ preferences and willingness to ac-
cept the implementation of animal welfare practices.
We study individual preferences for specific animal
welfare measures that are part of a hypothetical animal
welfare program. The data are analyzed with a mixed
logit model in WTA space and show that German pig
farmers require statistically significant compensations
for implementing animal welfare practices. We find ev-
idence that farmers’ choices are driven by their trust in
the consumers’ willingness to pay, their evaluation of
the efficiency of specific animal welfare practices and
farm characteristics. Our results further reveal that ac-
counting for farmers’ preferences aids in understand-
ing their willingness to implement specific animal wel-
fare practices. Regarding the improvement of animal
welfare these findings are highly relevant for politi-
cians, food industry and producers in order to support
animal welfare program design and to identify the costs
of welfare improvements on the meat supply chain and
future profitability.
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1 Introduction

In recent years, the discussion on animal welfare has
been an important issue in public debates in a variety
of countries, including several nations in Europe and
North America (CORNISH et al., 2016; KARPENSTEIN
et al., 2021). Many different animal welfare assurance
programs, such the so called “Initiative Tierwohl”
(ITW) (INITIATIVE TIERWOHL, 2020) have emerged in
food production and were initiated by various players
such as animal producers, retailers, civil organizations
or governments in order to ensure higher animal wel-
fare standards in the meat supply chain (FRASER, 2005;
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ROCHA et al., 2016; PURWINS and SCHULZE-EHLERS,
2018).

Implementing animal welfare practices results in
additional costs for farmers and the whole meat supply
chain. Simultaneously, the additional costs increase
product prices (ORTEGA and WOLF, 2018; DEBLITZ et
al., 2021). Consequently, there must be a demand and
willingness to pay (WTP) from consumers for more an-
imal friendly practices (LILJENSTOLPE, 2008; CLARK et
al., 2017). A number of studies have analyzed the
WTP of consumers for more animal friendly products
in Europe and North America (NOCELLA et al., 2010;
LAGERKVIST and HESS, 2011; TONSOR, 2011;
MCcKENDREE et al., 2013; HEID and HAMM, 2013;
CLARK et al., 2017). They find that consumers are will-
ing to pay a price premium for animal friendly prod-
ucts. There are many studies analyzing the WTP of
consumers. However, we are not aware of any study
analyzing the willingness to accept (WTA) of farmers
to implement animal welfare practices, even though
farmers certainly play a key role in improving the wel-
fare of animals in meat production (AUSTIN et al.,
2005; Bock and VAN HUIK, 2007). While normative
calculations of the additional costs associated with the
implementation of animal welfare practices as con-
ducted by BORNETT et al., 2003; WEISS et al., 2013;
ACHILLES and FRITZSCHE, 2013, or SCHUKAT et al.,
2020) only focus on forgone income of farmers, the
consideration of WTA allows to account for individual
preferences of farmers affecting the choice of an animal
welfare practice (SCHULZ et al., 2014). To the best of
our knowledge there are no studies that investigate the
willingness of farmers to implement animal welfare
practices. Against this backdrop, the objective of this
paper is to analyze farmers’ preferences and WTA for
implementing specific animal welfare practices.

To achieve this, we conduct a discrete choice ex-
periment (DCE) with German pig farmers who are
faced with the choice to participate in hypothetical an-
imal welfare programs. Analyzing the impact of higher
animal welfare standards is especially relevant for Ger-
man pig farmers because of several reasons. First, Ger-
many is the biggest pig producer in the European Union
and therefore highly affected by stricter animal welfare
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requirements (MARQUER et al., 2014). Second, they are
sensitized to participate in an animal welfare program:
indeed at the time our survey took place, farmers had
to decide whether to participate in an animal welfare
program initiated by the German food sector (i.e. the
ITW) (SCHULZE, 2014; HEISE and SCHWARZE, 2019;
WELLNER et al., 2019; INITIATIVE TIERWOHL, 2020).

Farmers’ preferences and WTA to implement ani-
mal welfare practices are estimated by a Mixed Logit
Model (MLM). The most important criterion for the
choice of the MLM is the aim of the study to investigate
the specific preference for certain animal welfare
measures and the corresponding influencing factors. In
our opinion, the use of interactions in the MLM is suit-
able for this purpose, as it allows concrete statements
to be made about the relationship between an animal
welfare measure and the influencing factors. In fact, the
MLM has been successfully used in previous studies
that estimate the farmers” WTA to participate in volun-
tary environmental payment schemes (ESPINOSA-
GODED et al., 2010; CHRISTENSEN et al., 2011; BROCH
et al., 2013; BEHARRY-BORG et al., 2013; KACZAN et
al., 2013; GREINER et al., 2014) and the WTA to accept
greening as part of the Common Agricultural Policy
(ScHULZ et al., 2014).

Evaluating farmers’ choices enables us to deter-
mine their required monetary trade-offs for the imple-
mentation of specific animal welfare attributes and
characteristics which influence the implementation of
animal welfare practices. Knowledge of these trade-offs
and characteristics can support animal welfare program
and policy design. Therefore, budgetary costs of such
programs can be derived. Lastly, it is important for pol-
iticians, food industry and producers to identify the
costs of welfare improvements in order to evaluate the
impact on the meat supply chain and future profitability.

The remainder of this paper is organized as fol-
lows. Section 2 comprises of a literature review and the
development of the hypotheses. In Section 3 we de-
scribe the survey design. The econometric methodol-
ogy of discrete choice analysis is presented in Section
4. The results are discussed in Section 5. The paper
concludes with a short summary and avenues for future
research.

2 Generation of Hypotheses

High animal welfare has a positive effect on productiv-
ity and subsequently on farm revenues (MCINERNEY,
2004; BoCK and VAN HUIK, 2007). Thus, it is im-

portant for farmers to maintain and enhance the welfare
of animals (HUBBARD et al., 2007; KAUPPINEN et al.,
2010) by integrating more animal friendly practices in
the production system. However, these practices are of-
ten associated with farmers’ concerns about the eco-
nomic feasibility (BOCK and VAN HUIK, 2007). Alt-
hough systems with high welfare standards — such as
more space per pig or bedding material — are found to
lower the housing costs when compared to conven-
tional systems, these systems are still associated with
higher costs for labor and production factors (MCINER-
NEY, 1991; DEN OUDEN et al., 1997; GOURMELEN et
al., 2000; DEBLITZ et al., 2021). More particularly, an-
imal welfare practices requiring investments in new
production facilities, like new barns, warehouses for
straw or the reconstruction of old buildings result in
higher and potentially sunk costs for farmers (HUB-
BARD et al., 2007; GOCSIK et al., 2015). Therefore, the
implementation of additional animal welfare practices
is associated with an unclear income effect for farmers.
Qualitative analyses indicate that these interrelation-
ships are critical for farmers as they worry about a lack
of knowledge of consumers about animal welfare
standards. Thus, farmers may be concerned that con-
sumers' lack of knowledge about regulatory standards
will not result in an appropriate reward for the imple-
mentation of animal welfare measures (NOCELLA et al.,
2010) Accordingly, farmers doubt the WTP of consum-
ers for more animal welfare practices (NOCELLA et al.,
2010; GRUNERT et al., 2018; BORGES et al., 2019). Ac-
cording to these studies farmers are not convinced that
higher costs of animal welfare result in higher product
prices and thus fear an increase of their economic risk
(Bock and VAN HUIK, 2007; HUBBARD et al., 2007;
KAUPPINEN et al., 2010; SCHUKAT et al., 2019). To
prove whether the farmers’ concerns about the distrust
in the consumers’ WTP affect the implementation of
specific animal welfare practices, we state the follow-
ing:
Hypothesis 1: Farmers” WTA for specific animal
welfare practices is influenced by their trust in
consumers’ WTP for incremental costs associated
with these measures.
Some farmers are skeptical about the efficiency of var-
ious measures that should improve the welfare of ani-
mals (BOCK and VAN HUIK, 2007). They criticize that
some measures fail to bring a benefit for the well-being
of animals (HUBBARD et al., 2007) and worry about
the associated quality of animal welfare products
(NOCELLA et al., 2010). More precisely, farmers fear
negative effects on animal health, hygiene, food safety,
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investment costs, production efficiency and increased
stress on the animals (BOCK and VAN HUIK, 2007).
However, BOCK and VAN HUIK (2007) identified also
a group of farmers who have no doubt about the effi-
ciency of animal welfare measures, but who associate
it with a reduction in production efficiency. KIZRNES
et al. (2007) found that farmers also evaluate the im-
provement of housing conditions rnesa benefit of ani-
mal welfare practices. Furthermore, they might be ben-
eficial for animal health and thus for their individual
performance (KAUPPINEN, 2013). Therefore, we hy-
pothesize the following:
Hypothesis 2: A presumed positive effect of ani-
mal welfare practices on the well-being of animals
lowers ceteris paribus the required compensation
payments of farmers.
In the analysis of farmers’ preferences, the existence of
disparities in the structure of farms has to be consid-
ered. The farm structure is characterized by the farm
size and the characteristics of the farm and the house-
hold (AHEARN et al., 2005) which have an influence on
the cost level and the economic performance of a farm.
Following HESS et al., 2014, larger farms tend to save
costs, reduce the working time per animal and have
lower weights for non-use values regarding the welfare
of animals. With a higher number of pigs, the costs and
working time requirement for implementing animal
welfare practices increases. Against the background
that consumers have concerns about large scale pig pro-
duction (HEISE and THEUVESEN, 2017), the assumption
that larger farms are, due to their larger profit incentive,
less willing to implement animal welfare practices may
cause a conflict with consumer interests. This is rele-
vant not at least because the additional costs for animal
welfare measures have to be covered, among other
things, by consumers' WTP (CLARK et al., 2017). Es-
pecially, if larger farms are less willing to implement
animal welfare measures that are demanded by con-
sumers, a gap between the farmers and consumers in-
terests will occur. For example, DENVER et al. (2017)
found in their study with 395 Danish consumers the fol-
lowing ranking for those respondents who found that
the attributes have a positive effect for the animals:
more space for pigs (73%), access to outdoor areas
(70%) and supply of straw (68%). Based on GOCSIK et
al. (2016) who found a low preference of pig producers
for adopting free-range access and GOURMELEN et al.
(2000) who estimated higher production costs for bed-
ding material, we assume that larger farms are less will-
ing to implement these measures. This points at a
potential disparity between consumers interest and the

willingness of larger farms to implement specific ani-
mal welfare practices. To analyze if the number of pigs
kept on farm has an influence on the farmers ac-
ceptance to implement animal welfare measures, we
state the following hypothesis:
Hypothesis 3: The more pigs are kept on a farm,
the higher, ceteris paribus, are the relative com-
pensation payments required by farmers for the
implementation of animal welfare measures.

3 Survey Design

To test our hypotheses, we conduct an online-based
survey with German pig farmers was conducted in
2014. The survey comprises of three parts. First, the
survey includes questions about the farm characteris-
tics, the housing system and the pig farmer’s attitudes
towards different parts of animal welfare. The second
part of the survey comprises the DCE regarding animal
welfare decisions. Third, sociodemographic data are
collected.

3.1 Selection of Choice Attributes and
Levels

Prior to the main survey, we conducted expert inter-
views with farmers, farm consultants and animal re-
searchers to select the attributes and levels for the DCE.
This resulted in the animal welfare attributes and their
levels which are shown in Table 1.

Table 1. Animal welfare attributes and their
levels in the DCE
Animal welfare Levels
attributes
More space per pig +10 %; +20%; +30%; +40%
Roughage No roughage
Roughage

No manipulable material
Manipulable material
No outdoor yard
Outdoor yard

Fully slatted floor
Partially slatted floor
Soft mat

Bedding

€5; €10; €15; €20

Manipulable material
Outdoor yard

Lying area

Bonus payment per pig

Source: authors own illustration

More space per pig has a positive impact on the activity
and rest behavior of pigs and therefore constitutes
an important aspect of animal welfare. Moreover, it
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enhances social behavior and reduces risks of disease
(MEUNIER-SALAUN et al., 1987). Additional space al-
lowance is also associated with decreasing skin lesion
scores and less aggressive behavior (WENG et al., 1998).

The supply of roughage and manipulable material
is an important element of an animal-friendly housing
system. Hence, pigs are able to satisfy their behavioral
needs and show fewer behavioral disorders, e.g. tail or
ear biting. These injuries can result in a decrease of the
productivity or lead to death in extreme cases
(ZWICKER et al., 2013).

In housing systems with an outdoor yard, pigs
have the possibility to leave the barn. Consumers often
perceive that these systems are providing higher animal
welfare than systems without a free area (BORNETT et
al., 2003). An outdoor yard increases the space allow-
ance for the pigs. They also suffer fewer health prob-
lems, spend more time in locomotion and show less be-
havioral disorders (GUY et al., 2002). However, pigs in
an outdoor yard can be compromised by atmospheric
conditions and parasite infections (BORNETT et al.,
2003).

The quality of the lying area has an influence on
the lying comfort and the welfare of pigs. Soft mats sig-
nificantly reduce the likelihood of lesions and injuries
(CARVALHO et al., 2009; TUYTTENS et al., 2011). If ad-
equate bedding (like straw) is provided, pigs are signif-
icantly more active than in fully slatted floor systems.
Furthermore, it significantly reduces behavioral disor-
ders and lameness (FRASER et al., 1991; MORGAN et
al., 1998; ScOTT et al., 2005). Thus, the attribute lying
area enables pig farmers to increase the animal welfare
by offering a more animal-friendly lying area.

Table 2.

If pig farmers choose an animal welfare package, they
get a bonus payment in euro per produced pig.
Based on normative cost calculations (BORNETT et
al., 2003; ACHILLES and FRITZSCHE, 2013; WEISS et
al., 2013) and expert opinions the attribute levels
for bonus payments are set at €5, €10, €15 and €20 per

pig.'

3.2 Experimental Design and Choice Tasks

The software Ngene 1.1.2. (CHOICE METRICS, 2016)
was used to produce the experimental design for this
study. As recommended by SANDOR and WEDEL,
2001, and SCARPA et al., 2008, an efficient Bayesian
design was generated. This design makes allows to ac-
count for preliminary information about the utility pa-
rameters of the sample and the associated uncertainty
in terms of random distributions for the proceeded util-
ity parameters. These preliminary data was collected in
a pilot study with 21 pig farmers using a D-optimal
choice design (BLIEMER et al., 2009). The Ngene code
for producing the design is available in Appendix A2.
As aresult, each farmer had to answer 12 choice sets in
the final experiment. Considering task complexity, this
number of choice situations is feasible for farmers
(Lancsar and Louviere, 2008; Bech et al., 2011). One
of those choice sets is shown in Table 2. Choice sets in
the pilot study, as well as in the final experiment, con-
sist of two generic alternatives? and one status quo al-
ternative. The status quo alternative is included because
respondents should not be forced to choose an animal
welfare package. A forced choice could lead to inaccu-
racy and inconsistency with demand theory (HANLEY
et al., 2001).

Sample choice set of animal welfare packages

Animal welfare package

Animal welfare package

Animal welfare package

No animal welfare

Manipulable material

Manipulable material

No manipulable material

A B package
More space per pig +10% +30%
Roughage No roughage Roughage

Unchanged housing con-
ditions and no bonus pay-

Outdoor yard No outdoor yard No outdoor yard ments
Lying area Soft mat Fully slatted floor

Bonus payment per pig €10 €15

Which alternative do you choose? (0) (0) (0)

Source: authors own illustration

To classify the bonus payments, it should be mentioned
that according to MULLER (2014), a farmer receives
155.06€ for a fattening pig with 93.41 kg slaughter
weight (SG) and a price of 1.66 €/SG. In addition, a ma

nure value of 3.61€ is calculated, resulting in a revenue
of 158.68€.

Attributes and levels are the same for all alterna-
tives.

2
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Before starting the experiment, we presented an
introduction text consisting of the description of the ex-
perimental procedure and a cheap talk script as sug-
gested by CUMMINGS and TAYLOR, 1999, and CARLS-
SON et al., 2005 (available in Appendix Al), to
reduce the hypothetical bias that the choices in hypo-
thetical choice situations differ significantly from real
choices.?

4 Econometric Analysis of the
Choice Model

In order to derive WTA values for the attributes of the
DCE and, thus, be able to give recommendations for
practical use, an approach that produces realistic WTA
estimates had to be found. In this context, models “in
preference space” are the current state of the art method
for estimating individuals’ WTA. A main assumption
of these models is that the price coefficient is fixed
across farmers. This is necessary because otherwise the
WTA is derived by calculating the ratio of two ran-
domly distributed terms, namely the ratio of the distri-
bution of the non-monetary attribute and the distribu-
tion of the price coefficient. Unfortunately, this proce-
dure often results in unrealistic and invalid distribu-
tions for WTA (SCARPA et al., 2008; HENSHER and
GREENE, 2011). However, models in WTA space are
able to overcome this problem since coefficients for
WTA are directly estimated by re-formulating the
model. In this case, assumptions regarding the distribu-
tions of WTA are made directly rather than on the at-
tribute coefficients. It has been shown that this ap-
proach produces more realistic WTA estimations than
those produced in preference space (TRAIN and
WEEKS, 2005) and thus we opt for this approach. A fur-
ther advantage of the MLM framework is that it allows
to treat preference heterogeneity across farmers. As we
aim for realistic estimations of farmers’preferences for
participation in a pasture grazing program we allow for
correlations of the random attributes (BALCOMBE et al.,
2009; BALCOMBE et al., 2010; BALOGH et al., 2016).
Following Random Utility Theory (LUCE, 1959;
MCFADDEN, 1974), the estimation of farmers’ valua-
tion of pasture grazing attributes assumes that farmers’
choices depend on the specific requirements of the pas-
ture grazing program. Under the assumption of utility

3 For a detailed discussion of cheap talk scripts see

CUMMINGS and TAYLOR (1999) and CARLSSON et al.
(20095).

maximization, a farmer chooses the alternative gener-
ating the highest utility. A farmer will only participate
in a pasture grazing program if the perceived utility is
higher than the utility of status quo production.

In discrete choice models, the utility of alternative
J perceived by respondent z in the choice situation is

denoted by U, . Moreover, U, is divided into a de-

ntj 7

terministic component ¥, - and an unobserved compo-

nent &, SO that

Untj = Vntj + Entj (D

Focusing on the estimation of the willingness to accept
(WTA), the deterministic component can be described

by the price component p, . and non-price attributes
x,,;» which are weighted by the respondent-specific,

random parameters ¢, and f3,:

Untj = _anpmj * nxntj + gntj (2)

&,,; was assumed to follow a type I extreme value dis-

tribution with variance 4 (7> /6), which can be ad-
justed to each individual by the specific scale parameter
M, (TRAIN and WEEKS, 2005). Dividing Equation (2)

by 4, results in an independently and identically ex-
treme value distributed error term with a variance
(7°16):

Untj = _a)npntj + q)n‘xntj + gntj (3)

with —@, =—a, / u, and —p, ==L, / u, . Equation
(3) represents the model in preference space (TRAIN
and WEEKS, 2005). As we are interested in estimating
models in WTA space, it is necessary to convert the
model in preference space into WTA space. As the
WTA for the non-monetary attributes is defined as

7, =@,/ ®, Equation (3) can be converted as follows:

Uy ==0,(Dyyy + V%) + €, (4)

TRAIN AND WEEKS (2005) describe this specification
as a model in WTA space where the calculation of the
WTA for the non-price attributes is directly integrated
in the estimation process.
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Table 3. Summary statistics of pig farmers

Variable Mean SD
Average age in years 32 13
Gender (%)

Female 7

Male 93
High school education (%) 35
Full time farmer (%) 93
Arable land in hectare 177 194
Average number of pigs 1,760 1,487
More space increases animal welfare b’ 0.39 0.78
Outdoor yard increases animal welfare ® -0.04 1.28
Bedding increases animal welfare 0.22 1.30
Soft mat increases animal welfare 0.14 1.24
Partly slatted floor increases animal welfare ® 0.31 1.19
Roughage increases animal welfare ® 0.45 1.09
Manipulable material increases animal welfare ® 0.70 1.04
Trust in the WTP of consumers ® 0.36 1.08

a)N =109

b) Mean value measured on a Likert scale: -2 = “I completely disagree.”; 2 = “I completely agree.”; standard deviation in brackets.

Source: authors own illustration

5 Results and Discussion

5.1 Descriptive Statistics

Table 3 presents the descriptive statistics of our sample
of 109 pig farmers, who are asked to participate in an
online based computer survey. Each pig farmer com-
pleted 12 choice situations, leading to a total of 1,308
observations for the subsequent analysis.

The average pig farmer in this study is 32 years
old and therefore younger than the average farmer in
Germany who was 53 in 2013 (AGRIDIRECT, 2013;
GERMAN FEDERAL STATISTICAL OFFICE, 2013). The
average farm size in the sample is 177 hectares of agri-
cultural area and 1,760 pigs per farm, which exceeds
the German average of 55.8 hectares agricultural land
(GERMAN FEDERAL STATISTICAL OFFICE, 2015a) and
544 pigs per farm (GERMAN FEDERAL STATISTICAL
OFFICE, 2015b).

Farmers were asked to evaluate specific animal
welfare practices regarding their improvement for the
welfare of animals. On the viewpoint of farmers, ma-
nipulable material has the highest benefit for the well-
being of animals, followed by roughage, more space
per pig and partly slatted floors. Further positive but
less higher values are associated with bedding and soft
mats. Outdoor yard is associated with a slight negative
effect on the well-being of animals. Furthermore, the
average farmer has a light tendency to trust that the

4 A parameter is treated as random if its derived standard
deviation is statistically different from zero. It suggests,

WTP of consumers will cover the costs of implement-
ing animal welfare practices.

5.2 Impact of Farmers Preferences on the
Choice of Animal Welfare Practices

To test our hypotheses, we estimated a MLM in WTA
space. The estimation results are shown in Table 4. The
resulting coefficients can be interpreted as the mone-
tary mark-up of farmers for implementing the required
animal welfare attributes. We estimated one model
without interaction terms (Model 1) and a second
model including interaction terms with farm individual
characteristics (Model 2).

The attributes more space per pig, outdoor yard,
bedding, soft mat, partly slatted floor and ASC enter the
model as random parameters.* The coefficients for
roughage and manipulable material are fixed. The
coefficient for bonus payment is normalized to -1
(cf HENSHER and GREENER, 2011). In both models, the
parameters for the attributes more space per pig, out-
door yard, partly slatted floor, bedding and soft mat
have significant negative effects on choices. The attrib-
utes manipulable material and roughage have not a sta-
tistically significant influence on the farmers’ decision
to choose an animal welfare package or not. Further-
more, the bonus payment coefficient is significantly
positive indicating a positive effect on choosing an al-
ternative. Therefore, the average farmer evaluates

therefore, heterogeneity around the mean of the estimated
parameters (HENSHER et al., 2005).
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Table 4. Results of the mixed logit model in WTA space®
Variable Mean
(SD)
Model 1 Model 2
(no interaction) (with interactions)
Animal welfare attributes
ASC 2.458 3.560
(13.051%*%) (13.396%**)
More space per pig (plus 1%) -0.360%** -0.399%**
(0.242%**) (0.204*%*)
Outdoor yard -17.950%** -18.763%**
(10.459%**) (9.932%*%*)
Bedding -15.303*** -16.110%**
(4.330%%*%) (6.959%*%)
Soft mat -8.305%** -7.381%**
(3.458***) (2.774%*%)
Partly slatted floor -5.233%%* -4 TTTEE*
(2.924%%*%) (4.806%*)
Roughage 0.901 0911
Manipulable material -0.555 -0.458
Bonus payment per pig 0.325%** 0.229%**
(0.329*%) (0.137%)
Interaction terms
Trust in consumers’ WTP 9 x bedding 4.347%**
Trust in consumers’ WTP 9 x soft mat 3.436**
Trust in consumers’ WTP ¢ x partly slatted floor 2.969%**
Welfare improvement ® x more space per pig (plus 1%) 0.105*%*
Welfare improvement © x outdoor yard 2.764%*
Number of pigs (per 100 pigs) x outdoor yard -0.216%*
Number of pigs (per 100 pigs) x bedding -0.226**

a) ***p <0.01; **p < 0.05.; *p < 0.10. The model was estimated with Stata 15, using Halton draws with 500 replications. Number of
respondents: 109; number of scenarios per respondent: 12; number of total observations: 1,308; AIC = 1,697.77 (Model 1) / 1,688.45

(Model 2)
b) Dummy variable; reference: no outdoor yard
¢) Dummy-variable; reference: fully slatted floor.

d) The costs of animal welfare will be covered by the WTP of consumers; Likert scale: -2 = “I completely disagree.”; 2 = “I completely

agree.”

e) More space per pig/Outdoor yard improves the welfare of pigs; Likert scale: -2 = “I completely disagree.”; 2 = “I completely agree.”

Source: authors own illustration

bonus payments in general as suitable tool to compen-
sate the costs of implementing animal welfare prac-
tices.

Significant standard deviations of the random pa-
rameters indicate heterogeneity in how farmers value
the attributes. To explain the heterogeneity and to
prove our generated hypothesis, we include interaction
terms in the model estimation process (Model 2). As
suggested by HENSHER et al. (2015) insignificant inter-
action terms were excluded from the estimation process
as they would have had an effect on all other parameter
estimates of the model.

The coefficients for the interaction terms trust in
consumers’ WTP x bedding, trust in consumers’ WTP

x soft mat and trust in consumers’ WTP X partly slatted
floor as well as the coefficients for the interaction terms
welfare improvement x more space per pig and welfare
improvement x outdoor yard have a positive sign. Sig-
nificant negative interactions are estimated for the at-
tributes outdoor yard and bedding with the number of
pigs.

In the following, the results of the MLM in WTA
space will be presented and discussed. First, based on
Model 1, the WTA of the average farmer for the animal
welfare attributes is presented and classified based on
the literature about additional costs for these measures.
Second, the hypotheses derived in Section 2 will be
evaluated.
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5.3 WTA for Animal Welfare Attributes

The variable ASC, which takes on a value of 1 if an an-
imal welfare package is chosen and 0 if a farmer
chooses the opt-out alternative, gives information
about the general preference of a farmer for implement-
ing an animal welfare package. Furthermore, the coef-
ficient captures unobserved effects that are important
for farmers' decisions to choose an animal welfare
package. For example, other animal welfare attributes
or the origin of bonus payments. Without regarding an
ASC in the analysis, the unobserved effects may be con-
founded with the WTA estimates for the animal welfare
attributes analyzed in the DCE. The ASC in Table 4 is
positive but not statistically significant meaning that
there is no statistical evidence that farmers rather
choose an animal welfare package than the opt out.
However, the standard deviation has a value of 13 and
is statistically significant. Following this, farmers in the
sample have a very heterogenous preference to choose
an animal welfare package or not.’

In the following, we will first present the WTA es-
timates for the single animal welfare measures and re-
late them to the additional costs of these measures
available in the literature. Second, we will discuss po-
tential reasons for differences between the estimated
WTA and the real calculated costs. As shown by Model
1, farmers demand a bonus payment of €0.36 per per-
cent more space per pig. A meta-analysis about costs
of specific animal welfare measures by SCHUKAT et al.
(2020) quantifies the additional costs for a one percent
increase in the space for pigs between €0.22 and €0.28.
Apparently, the WTA of farmers exceeds the real costs.
For implementing an outdoor yard, farmers demand a
bonus payment of €17.95. FRITSCHE et al. (2007) cal-
culated the cost for an outdoor yard to be €13. This
large gap shows that the average farmer in this sample
is less willing to implement outdoor yards. For the sup-
ply of bedding material, farmers demand a mark-up of
€15.30 per pig. Following WEIB (2013) the additional
cost for bedding are €13 and therefore lower than the
estimated WTA. The same holds for the WTA for soft
mats which is €8.31 compared to the calculated costs
of €4 (WEIB, 2013). For accepting a partly slatted floor
instead a fully slatted floor, farmers demand a bonus
payment of €5.23. For manipulable material and
roughage farmers have no statistically significant

> For MLM models, a high standard deviation is also an

indication that a latent class model might have been

WTA which means that no clear conclusions can be
drawn about the preferences of the population for these
attributes. However, these measures are comparatively
easy to implement and may therefore be especially suit-
able to effectively increasing the welfare of animals
(LATACZ-LOHMANN and SCHREINER, 2019). Further-
more, as shown in Table 3, these measures are rated to
be most valuable for animal welfare which might be a
further reason that farmers implement these measures
without having a significant WTA.

One reason why the WTA in this study exceeds
the real additional costs of the animal welfare measures
might be the so called WTP/WTA bias which is de-
scribed in a meta-analysis by SCHMIDT and BIIMOLT
(2020). For example, uncertainty about a product might
increase the hypothetical bias. A potential bias may be
caused by the fact that farmers had little to no experi-
ence with participation in animal welfare programs at
the time of the survey. For example, uncertainties about
the duration of an animal welfare program and thus the
total amount of possible bonus payments may influence
decision-making behavior. This uncertainty could, for
example, lead farmers to consciously or unconsciously
express a high WTA for implementing animal welfare
measures in order to influence the amount of bonus
payments. A hypothetical measure of WTA does not
impose any consequences for farmers’decisions, be-
cause they are not forced to really implement the chosen
animal welfare measures. Related to this, the chance to
reveal a preference for an animal welfare program per
se could lead to a higher WTA. In this context, a poten-
tial social desirability may motivate farmers to choose
an animal welfare package as they desire to present
themselves in a favorable light (SMITH et al., 2017).
Furthermore, a potential hypothetical bias may arise for
high investments (SCHMIDT and BIIMOLT, 2020). Our
study this pertains to cost intensive animal welfare
measures as outdoor yard or bedding. By stating a high
WTA for this measures farmers may express concerns
about the economics of high investments, which
increases the hypothetical bias. A further reason why
the estimated WTA is higher than the calculated costs
might be that the WTA includes a mark-up for the
additional effort associated with the animal welfare
practices. SCHUKAT et al. (2019) found that the effort
to implement animal welfare practices is critically

appropriate to possibly also explain the identified hetero-
geneity.
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assessed by many farmers. For example, they stressed
by documentation and bureaucracy (KJZRNES et al.,
2007). Also, implementation efforts may a reason why
farmers’ WTA exceeds the real additional costs of ani-
mal welfare practices, for example, a modification of
housing facilities such as replacing the housing floor or
to get access to straw to fulfill the bedding require-
ments. A further argument for a hypothetical bias is that
respondents answer strategically to gain advantages for
themselves (MEGINNIS et al., 2021). In this study the
motivation might be to achieve higher bonus payments.
To identify potential biases, the results of this study
should be validated by analyzing the farmers WTA by
regarding real participation behavior in animal welfare
programs.

6 Discussion

In what follows the results of Model 2 are presented
and discussed. Based on that, the hypotheses derived in
section 2 are evaluated.

Hypothesis 1, which states that the farmers’ WTA
for specific animal welfare practices is influenced
by their trust in consumers’ WTP for incremental
costs associated with these measures can be confirmed
for the attributes bedding, soft mat and partly slatted
floor.

The farmers’ trust in the consumers’ WTP exert an
important influence on the WTA for bedding. The
WTA estimate for the statement “The costs for the im-
plementation of animal welfare practices will be cov-
ered by the WTP of consumers”, measured on a Likert
scale that ranges from “I completely disagree (-2)” to
“I completely agree (+2)”, is €4.35. This means that,
ceteris paribus, an increase in the strength of agreement
by one point lowers the WTA for bedding by €4.35.
The same relationship exists for the attributes soft mat
and partly slatted floor where the average WTA de-
creases by €3.44 respectively €2.97 if the strength of
agreement increases by one point. Consequently, the
probability that a farmer implements bedding, soft mats
and partly slatted floors increases if they trust in the
WTP of consumers. Therefore, the results of previous
studies (BOCK and VAN HUIK, 2007; HUBBARD et al.,
2007; KAUPPINEN et al., 2010), which indicate that
farmers have a general distrust against the consumers’

6 As discussed for the WTA, also the WTP of consumers
might be influenced by hypothetical biases. Therefore,
also the results of WTP studies have to be interpreted

WTP, cannot be confirmed by our findings. We cannot
identify a significant influence of the farmers’ trust in
the consumers’ WTP on the choice of other analyzed
animal welfare practices. This may be due to two main
reasons: first, farmers do not believe that consumers
have a WTP for these measures, potentially because it
has been found that consumers evaluate measures as
more space per pig or outdoor yards as minimum re-
quirements for the welfare of animals without having a
sufficient WTP (ZANDER et al., 2013). DENVER et al.
(2017) found that consumers are willing to pay 0.10-
0.16 € for a one percent increase in the space for pigs.
This is below the WT A measured in this study and also
lower than the additional costs for a one percent in-
crease that is between 0.22 and 0.28€ per percent
(SCHUKAT et al., 2020). Second, farmers may doubt
that the additional costs of these measures may be cov-
ered by the WTP of consumers. LATACZ-LOHMANN
and SCHREINER (2018) compared the WTP of consum-
ers with the WTA of farmers and found statistically sig-
nificant WTP estimates for more space per pig, bed-
ding and manipulable material. However, this WTP is
lower than their estimated WTA of farmers for more
space per pig and bedding. In contrast, LAGERKVIST et
al. (2006) found in their study with Swedish consumers
a WTP that is 46% higher than the reference price for
pigs with bedding material in the barn. Thus ist appears
necessary to consider the WTP of consumers in the dis-
cussion of paying bonus payments to farmers and eval-
uating farmers trust in consumers WTP. This holds par-
ticularly for a high increase in the space per pig, out-
door yards and bedding which result in lower revenues
or in high investment and labor costs for farmers (BOR-
NETT et al., 2003; ACHILLES and FRITZSCHE, 2013).
Hence, our results underline the necessity to identify
the WTP of consumers for specific animal welfare
practices. Knowledge of specific WTP values helps to
improve the efficiency of animal welfare design as it
enables to include only those measures which first,
meet the consumers’ expectations of animal welfare
and second, increase the trust of farmers in the WTP
and therefore the probability that farmers will imple-
ment more animal welfare practices.®

Hypothesis 2, stating that a presumed positive
effect of animal welfare practices on the well-being
of animals lowers ceteris paribus the required compen-
sation payments of farmers can be accepted for more

with having differences between revealed and stated
preferences in mind.
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space per pig and outdoor yard. The WTA estimates
for the statements “More space per pig/Outdoor yard
improves the welfare of pigs” measured on a -2 to 2
Likert scale ranging from I completely disagree (-2)”
to “I completely agree (+2)”, are €0.10 for the attribute
more space per pig and €2.76 for outdoor yard. That
means, that the WTA for one percent more space per
pig decreases, ceteris paribus, by €0.10 if the strength
of agreement for the improvement in the welfare of an-
imals increases by one point. That means, farmers with
a positive evaluation of more space per pig are more
likely to implement this practice than farmers who do
not believe in a welfare improvement. Similarly, the
WTA for implementing an outdoor yard decreases by
€2.76 if the strength of agreement increases by one
point. This reveals that the implementation of an out-
door yard is highly dependent on whether the farmer
evaluates the practice as improvement for the welfare
of animals or not. Also, consumers evaluate these
measures as important for animal welfare. In this con-
text it might be promising to analyze the welfare effect
of these measures in more detail as consumers demand
their implementation and farmers who are convinced of
a positive animal welfare effect are more willing to im-
plement these measures.

Interestingly, our results reveal that the farmers’
willingness to implement more space per pig and out-
door yard are not influenced by their trust in the con-
sumers’ WTP but by their trust in a beneficial animal
welfare effect of these measures. As the well-being of
animals seems to be the crucial factor for the imple-
mentation of these measures, rather than monetary as-
pects, our results show that the intrinsic motivation of
farmers affects the implementation of these animal
welfare practices. For policy and animal welfare pro-
gram design our results indicate the necessity to ana-
lyze and emphasize the animal related benefit of animal
welfare practices. Scientifically proved efficiencies of
animal welfare practices might increase the acceptance
and willingness of farmers to implement animal wel-
fare practices.

Hypothesis 3, which supposes that the more pigs
are kept on a farm, the higher are the relative compen-
sation payments required by farmers for the implemen-
tation of animal welfare measures, can be accepted for
the attributes outdoor yard and bedding. The WTA for
outdoor yard increases, ceteris paribus, by €0.20 if the
number of pigs increases by 100. The increase in the
WTA of bedding is €0.23 per 100 pigs.

An increasing number of pigs has a negative in-
fluence on the pig producers’ willingness to adopt an
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outdoor yard and bedding material. Conversely, the
preferences for the remaining AWS were unaffected by
the number of pigs. An outdoor yard had the highest
negative coefficient and was therefore the most im-
portant attribute for the pig producers’ decision to par-
ticipate in an animal welfare program (Model 1). This
result is in line with a study by GOCSIK et al. (2015),
who also found a low preference of pig producers for
adopting free-range access. Following VANHONACKER
et al. (2008), producers evaluated an outdoor yard as
less important for the welfare of animals, although re-
search has shown that outdoor yards extend the space
allowance, reduce health problems, allow more time to
be spent in motion, and reduce behavioral disorders
(GUY et al., 2002). Even though the health of pigs in an
outdoor yard may be compromised by atmospheric
conditions and parasite infections, BORNETT et al.
(2003) drew the conclusion that outdoor yards improve
the welfare of animals. This raises the question of why
large pig farms, in particular, reject outdoor yards. Ac-
cording to HESS et al. (2014), larger farms tend to save
costs, reduce the working time per animal, and give
lower weight to the importance of non-use values re-
garding the welfare of animals. BOCK and VAN HUIK
(2007) state that investments in cost-intensive AWS are
often associated with producers’ concerns about the
economic feasibility. More specifically, such invest-
ments potentially result in sunk costs and are associated
with an unclear income effect, resulting in rejection by
producers (HUBBARD et al., 2007). Our finding that in-
creasing herd sizes reduced the producers’ willingness
to adopt an outdoor yard could therefore stem from the
increasing investment and labor costs for realizing an
outdoor yard with increasing herd size (BORNETT et al.,
2003) and the fact that producers do not believe their
expenses will amortize over time.

GOURMELEN et al. (2000) found that high welfare
systems with bedding material have lower housing
costs than conventional systems. However, they state
that these benefits are outweighed by higher labor and
straw costs, resulting in higher production costs. In this
context, the availability of labor and straw as bedding
material may become critical, especially on large
farms, which explains the negative interaction between
herd size and the attribute bedding material. In geo-
graphic areas with less arable crops, the provision of
straw in substantial quantities may be cost intensive
due to purchase prices and transport costs. This also
applies to the availability of straw on the farm level
for farms with less arable crops. Even if farms have
enough arable land to provide bedding material, they
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are confronted with opportunity costs resulting from
the loss of positive effects gained by leaving straw on
the arable land. More over, the need for storage capac-
ities for bedding material is higher on large farms.

The willingness to implement animal welfare
practices as more space per pig is unaffected by the
number of pigs kept on farm. This measure can be eas-
ily implemented by reducing the number of pigs kept
in a barn and requires neither investments in new build-
ings nor material costs. However, implementing this
measure also reduces farm revenues and needs a com-
pensation via bonus payments which become obvious
in Model 1. The evaluation of other measures, like soft
mats and roughage, is unaffected by the herd size, i.e.,
these measures may be implemented regardless of the
herd size.

Our results reveal that policy and animal welfare
program design have to consider differences in the
structure of farms. To achieve this, farmers should have
the possibility to choose farm individual animal wel-
fare measures which improve the welfare of animals on
farm without increasing the costs or working time sig-
nificantly.

7 Conclusion

Farmers’ willingness to implement animal welfare
practices directly influences the welfare of animals.
Therefore, the objective of this paper was to investigate
the preferences and WTA of German pig farmers for
implementing animal welfare practices by conducting
a discrete choice experiment with German pig farmers.
Analyzing farmers’ willingness to implement specific
animal welfare practices results in negative utility for
the investigated practices. However, bonus payments
as compensation for the implementation of animal wel-
fare practices are connected with a positive utility.
Therefore, bonus payments are in general a suitable
tool to compensate the costs of implementing animal
welfare practices.

We find evidence that farmers’ choices are driven
by their trust in the consumers’ WTP, their evaluation
of the efficiency of specific animal welfare practices
and farm characteristics. For improving the effective-
ness of animal welfare politics and program design pol-
icy makers as well as scientific research have to con-
sider the WTP of consumers for specific animal welfare
practices instead of the WTP for animal welfare prod-
ucts in general. Identifying the WTP of consumers for
specific animal welfare practices may increase the
farmers’ acceptance of these measures.
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The preferences of farmers for outdoor yards and
more space per pig are influenced by their evaluation
of the welfare improvement of these practices. To clar-
ify whether an animal welfare practice improves the
well-being of animals, more scientific research is
needed. Including animal welfare practices in an ani-
mal welfare program with a scientifically proved bene-
fit for the welfare of animals will increase the imple-
mentation rates of these practices. Policy is, therefore,
advised to support studies about the animal welfare
benefit of specific measures. Furthermore, the number
of pigs has an influence on the preferences of farmers
for outdoor yards and bedding. In fact, a large number
of pigs results in more negative preferences for these
practices due to the increasing marginal investment and
labor costs associated. However, for some measures
where the preferences of farmers are unaffected by the
herd size and hence, also large farms have the oppor-
tunity to increase animal welfare by participating in an-
imal welfare programs. Accordingly, animal welfare
programs should regard different farm characteristics
to efficiently design programs where each farm has a
chance to participate.

Our results support the cost estimation of welfare
improvements on farm level. The results are useful to
evaluate the impact on the meat supply chain and future
profitability. Animal welfare program design is advised
to focus on measures that are less cost intensive and
valued by farmers as improvement to the welfare of an-
imals. This is advantageous to improve the welfare of
animals without influencing the competitiveness of pig
production. Furthermore, we suggest to offer farmers a
list of animal welfare practices with the possibility to
select farm individual measures. This approach ac-
counts best for farmers’ individual preferences and
farm characteristics and might be therefore the most ef-
ficient way to improve the welfare of animals.

Our study focusses on the evaluation of specific
animal welfare practices. Future studies should analyze
farmers’ attitudes towards the contractual arrange-
ments of animal welfare programs. The duration of pro-
gram participation, control procedures and the flexibil-
ity of choice for animal welfare features in such pro-
grams are relevant attributes to analyze.

A limitation of this study is the small sample size.
Small sample sizes may affect the power of statistical
tests and, in turn, the reliability of the results. There-
fore, the results of this study should be seen as explor-
ative. However, because of the DCE setting, we were
able to analyze 3,924 observations which is a sufficient
number to provide insights into the willingness of
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farmers to implement animal welfare practices. Never-
theless, future research is advised to validate our results
with a larger sample size. More over, our sample is not
representative for pig producers in Germany meaning
that the results of this study have to be evaluated tenta-
tively. The sample was based on a survey with volun-
tary participation. The characteristics of the survey
method as a survey at an agricultural fair also led to
limited accessibility. A further limitation occurred in
the discussion of the potential hypothetical bias. To an-
alyze this, the results of this study should be validated
with real data about the implementation of animal wel-
fare practices for example from participants of the
ITW. Furthermore, the analysis is focused on German
pig producers. To consider whether country-specific
effects occur, the DCE should be conducted in other
countries.
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Appendix

A1 Cheap Talk Script

“The experience from previous similar surveys is that
people often respond in one way but act differently. It
is particularly common that one states a higher com-
pensatory payment than what one actually needs in
practice for covering the costs for the implementation
of an animal welfare practices So please make your
choice as if you really have to implement the suggested
animal welfare packages.”

Adapted from CARLSSON et al. (2005).

A2 Syntax Design Choice Experiment
Design

;alts = altl,alt2,alt3
;rows=12

seff=(rp,d median)
;rep=50

;rdraws= halton(50)
;model:

U(alt1) = b1[1.04] + pa[-0.07] *A[10,20,30,40] +
rf.dummy[-0.28] * B[0,1] + al. dummy/[n,(n,-
4.66,1.23),(u,3.1,5.86)] * C[0,1] + If. dummy|-
2.69[n,(n,-4.97,1.71),(u,3.06,6.62) [n,(n,-
3.48,1.1),(u,1.984.16)] *D[1,2,3,4] +
ob.dummy/n,(n,-0.48,0.54),(u,0.87,1.79)] *
E[0,1] + bz[n,(n,0.2,0.05),(u,0.06,0.11)] *
F[5,10,15,20] /

U(alt2) = b1[1.04] + pa * A + rf.dummy * B + al. dummy
*C +Ilf.dummy * D + ob.dummy *E + bz *F $
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ZWICKER, B., L. GYGAX, B. WECHSLER and R. WEBER
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A3 Utility Functions for Model Estimation

The first part of the following formula is Model 1 with-
out interactions and the part in brackets is added to
Model 1 for estimating Model 2 that regards interac-
tions:

Untj = Basc * ASC + Bmore space

more Space'l'Bmanipulable material ~
manipulable material + Boughage *

I'OUghage-l'Bpartly slatted floor *

partly slatted floor+Bpeqding *

bedding+Bsoft mat - SOft mat + Boyrdoor yard
outdoor yard+Bponus payment * bonus payment

[Boutdoor yard=pigs outdoor yard *

pigs + Bbedding*pigs - bedding *

pigs + Bmore spaceswelfare increase ' INIOI'€ Space *
welfare increase + Boutdoor yardswelfare increase '
outdoor yard *

welfare increase + Bbedding*trust consumers'WTP *
bedding *

trust consumers WTP + Bsoft matstrust consumers' WTP
soft mat * trust consumers WTP

+ Bpartly slatted floor*trust consumers'WTP *

partly slatted floor * trust consumers ' WTP]



	Abstract
	Keywords
	1 Introduction
	2  Generation of Hypotheses
	3  Survey Design
	3.1 Selection of Choice Attributes and Levels
	3.2 Experimental Design and Choice Tasks

	4  Econometric Analysis of the Choice Model
	5 Results and Discussion
	5.1  Descriptive Statistics
	5.2  Impact of Farmers Preferences on the Choice of Animal Welfare Practices
	5.3 WTA for Animal Welfare Attributes

	6 Discussion
	7 Conclusion
	References
	Appendix
	A1 Cheap Talk Script
	A2 Syntax Design Choice Experiment
	A3 Utility Functions for Model Estimation


