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1 Introduction

From a theoretical point of view, autonomous and independent purchase decisions of

individuals lead to the maximisation of their utilities when private goods are concerned.

However, this is not the case for public goods, where individual purchase decisions only

have a marginal impact on the level of the public good which leads to free-riding behaviour.

The larger the public good, the higher the incentive to not participate in providing it.

Therefore, intervention of some (public) entity is necessary. This (public) entity needs to

be aware of how important a certain public good is for the individuals, in order to provide

the optimal level of the public good. For this, it regularly relies on opinion studies and

surveys of polling institutes.

One of these public goods in question which is publicly discussed frequently is for

instance animal welfare. Typical questions like “How important is animal welfare to you?”

are misleading though, as they don’t take any form of opportunity cost into account.

Instead, polling institutes should rather focus on the willingness to pay. The willingness

to pay for a good shows exactly, how much an individual is willing (and able) to pay for

a certain good, which simultaneously implies a reduction in budget, hence, giving up the

consumption of other goods.

However, measuring the willingness to pay is not straightforward for public goods. In

Gogoll and Schlieszus (2021) we have argued in a theoretical model that “the” willingness

to pay for a public good must be divided into two parts. One part is caused by social

incentives, which are not part of the preference for the public good itself, but occur by

measuring the willingness to pay on an individual level. The other part is the “true”

willingness to pay for the public good and can only be measured, if the individual has an

impact on its provision.

In this paper we aim to measure exactly these two willingness to pay for the public

good using the example of animal welfare. Animal welfare is receiving more and more

attention in German politics and German society in general. For instance, the German

government is going to prohibit the killing of male chicks in laying hen breeding from

2022 onwards (Bundesministerium für Ernährung und Landwirtschaft 2021). Instead,
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the gender of the chick has to be determined inside the egg or male chicks must be raised

as well. We will use eggs and especially the killing of male chicks as an instrument for

measuring the willingness to pay for animal welfare. As this property is not related to

other criteria which potentially could have an influence on the willingness to pay for eggs,

like taste (Bray and Ankeny 2017; Güney and Giraldo 2020) or health (Pettersson et

al. 2016; Bray and Ankeny 2017), this instrument is appropriate.

Animal welfare also seems to be a good example to explain the difference of the two

kinds of willingness to pay. In Germany for instance, even though organic food is increas-

ing in popularity, its market share is still relatively low. In 2020, organic fresh eggs had

the highest organic share of food products in the basket of goods of German households

with “only” 15,4% according to Bund Ökologische Lebensmittelwirtschaft (2021). For all

other products, the organic share was even smaller. On the other hand, some studies sug-

gest, that the majority of Germans would support increasing animal welfare levels, if they

were enforced on a public level (Bundesministerium für Ernährung und Landwirtschaft

2019; Sorg et al. 2021). This gap seems to be exactly what can be explained by the two

types of willingness to pay we distinguish in our model.

In the survey presented in this paper, we aim to determine these respective levels

of and the difference between these willingness to pay by using the example of eggs.

Knowing these willingness to pay and their interdependencies should give a sophisticated

foundation for policy implications regarding governmental intervention.

2 Methodology

2.1 Stated Willingness to Pay approaches

In Gogoll and Schlieszus (2021), we proposed, that the total willingness to pay for a public

good – in this paper animal welfare – must be divided into two components as introduced

above. The total willingness to pay in the case of private provision will only be based

on individual preferences like social incentives or taste, if reciprocity does not play a

role. In the case of public provision, the willingness to pay will additionally be based
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on the willingness to pay for increasing animal welfare. In our model, we introduced an

approach with which this willingness to pay for increasing animal welfare can potentially

be measured: The Quasi-Monarch. As a Quasi-Monarch, an individual can determine

the level of contribution of every individual including herself. Therefore, this individual

has no incentive to not state her “real” willingness to pay, because her impact is not

marginal anymore. Following this model, we would have to determine the difference in

total willingness to pay of these two scenarios: One, where every individual contributes

on her own and one, where she has the possibility of forcing everyone to participate in

improving the level of the public good.

For measuring these willingness to pay, there are multiple methods available depending

on whether the willingness to pay for the respective public good can be measured directly

and whether there is real data of market transactions available. To be able to use this real

data to determine the willingness to pay for animal welfare, one would need to fluctuate

market prices on an extensive level and in a controlled environment, which is often not

feasible. Therefore, economic literature uses stated willingness to pay approaches to

determine the individual willingness to pay indirectly. One of them is the contingent

valuation (CV), where participants have to either state their willingness to pay directly

(open-ended question) or have to confirm binarily, whether they would be willing to pay

a specific amount for a given product. Contingent valuation suffers from multiple biases

though. The settings are for instance hypothetical in nature (hypothetical bias), focus on

one specific aspect, that participants might not have thought of beforehand (prominence

bias) or suffer from biased strategic answers, if participants see through the survey design.

A more complete list of potential biases can be found in Perman et al. (2011) and Freeman

et al. (2014).

Another possibility would be to use choice experiments which are broadly based on

Lancaster (1966). Choice experiments are said to have multiple advantages over CV

studies making them popular in economic literature (Adamowicz et al. 1998; Hanley

et al. 1998; Freeman et al. 2014). It is for instance easier to include multiple different

attributes into choice sets, which is why they have been highly used in market research

(Louviere and Woodworth 1983; Adamowicz et al. 1998; Hanley et al. 1998). By using
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a choice experiment, we would be able to include preferences for, in our example, the

amount of eggs, the farming method or whether the killing of male chicks is permitted in

only one study. This hypothetical multi-attribute setting is typically also better suited to

model real scenarios, which leads to a smaller influence of biases.

But there are also disadvantages of choice experiments compared to CV studies.

Choice experiments are typically harder to process cognitively (Adamowicz et al. 1998;

Perman et al. 2011). Respondents might only focus on some aspects of the question with-

out considering all options or they might focus on certain labels to make the choice easier.

And while some biases might be weakened in choice experiments, multiple other biases –

most importantly the hypothetical bias – still have to be taken into account.

Keeping these limitations in mind, we tried to measure the two willingness to pay

separately. For each of them, we aimed to choose a hypothetical scenario that is similar

to the one that individuals would face in reality. The individual willingness to pay will

be revealed in a purchase scenario in a supermarket. The most similar indirect stated

preference method would be a choice experiment. The Quasi-Monarch setting on the

other hand will typically be presented in the form of a referendum, where individuals can

choose whether they agree with a proposition or not. This is why we opted for a CV

approach in the second step. We will go through both approaches separately.

2.2 Individual Willingness to Pay

The most widespread choice experiment in market research for modelling individual pur-

chase situations is the choice-based conjoint analysis (CBC) (Ku et al. 2017; Voleti et

al. 2017). In a CBC, respondents typically choose the preferred alternative out of fixed or

random choice sets, which are lists of a manageable amount of alternative products. They

may also choose the “None” option, if no product is to their liking. Based on these choices,

researchers determine utilities of different attributes of these products to ultimately esti-

mate the willingness to pay for these respective attributes (Andrews et al. 2002; Evgeniou

et al. 2007; Sonnier et al. 2007; Otter 2019). This offers the advantage of being able to

focus on the willingness to pay for each attribute considered, while setting an indirect

scenario that is closer to a real purchase process.
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But basic CBCs suffer from multiple disadvantages as well (Brand and Baier 2020).

Firstly, it is only possible to include a certain amount of attributes without overstraining

participants (Meyerding and Merz 2018; Scherer et al. 2018; Brand and Rausch 2021).

Some CBC studies are considered to be boring and monotonous, because respondents

answer the same question (type) multiple times (Lines and Denstadli 2004; Bauer et

al. 2015). This can partly be explained by respondents facing products, that might not

be relevant to them, which are nevertheless fixed in the choice sets (Garver et al. 2012).

The monotony might therefore lead to a simplification of the choice process, leading to rash

decisions, where some attributes of the products might not be considered appropriately

(Gilbride and Allenby 2004; Yee et al. 2007; Ryan et al. 2009; Scholz et al. 2010). In

multiple studies respondents also suffer from extreme response behaviour, where they

either do not select the “None” option enough (Sonnier et al. 2007; Natter et al. 2008;

Parker and Schrift 2011) or choose it very extensively (Gilbride et al. 2008; Steiner and

Meißner 2018). One problem with choosing the “None” option is, that it does not offer any

information of whether the price of the presented products was just too high or whether

the products were completely unacceptable for the respondents (Kamakura et al. 2001;

Gunasti and Ross 2009; Gensler et al. 2012).

To tackle these biases, the marketing literature sometimes uses different modified

versions of CBC, one of which is called adaptive choice based conjoint (ACBC) (Boesch

and Weber 2012; Jervis et al. 2012; Heinzle et al. 2013; Hinnen et al. 2017; Brand and

Rausch 2021). An ACBC is (ideally) structured in four stages (Johnson and Orme 2007;

Sawtooth Software 2014):

• In the first stage called Build-Your-Own (BYO), respondents build their ideal prod-

uct while having all possible attributes available. For each considered product,

respondents are always confronted with the corresponding summed market price.

• Then respondents have to answer whether they can imagine purchasing different

products for given prices in the Screening Section. Respondents can binarily identify

products as “A possibility” or “Not a possibility”.
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• In the third stage, respondents have to choose their most preferred option out of

a specific number of concepts (product and price combinations). In most studies,

three or four concepts are presented (Sawtooth Software 2014). It is also important

to note, that there exists no “None” option in ACBC studies as the program should

only consider products that are not excluded in the Screening Section.

• Finally, respondents are confronted with single concepts and have to choose how

likely they are to purchase the respective products for a given price (typically on a

5-point Likert scale). This final stage is called Calibration Section.

To better illustrate the setting the following Figure 1 gives an overview of the four stages:

Build your own
· Configuring the
ideal (product-)
concept or
the best attribute
levels respectively

Screening
· Comparison of
similar concepts
(based on BYO)
· Establish any non-
compensatory rules

Choice Tasks
· Choosing best
option from
onsideration set

Calibration
· Requesting concrete
purchase likelihoods
for different
(product-) concepts

Identification of
„Must-Haves“

Identification of
„Unacceptables“

Figure 1: ACBC survey flow (Brand and Baier 2020)

Compared to the standard CBC approach, several advantages of using ACBC meth-

ods exist. For example, ACBC surveys adapt the response behaviour of participants.

Respondents that systematically do not choose concepts with certain attributes will not

be confronted with these attributes further. Therefore, it is possible to capture more

information at the individual level while screening a wide variety of product concepts

(Sawtooth Software 2014; Gamel et al. 2016; Salm et al. 2016). The screening section,

where respondents binarily decide whether they would possibly buy a product, is in line

with the strand of literature which argues that respondents utilize non-compensatory

decision heuristics (Gilbride and Allenby 2004; Ryan et al. 2009). This means that re-

spondents apply “cut-off rules” (minimum requirements, must-haves, unacceptables etc.)
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when choosing possible concepts instead of compensating disliked attributes with liked

attributes.

In ACBC settings, prices can fluctuate around a defined base price per concept instead

of having to set fixed prices as in a CBC analysis. Respondents choosing a concept with

a certain price will later on be confronted with the same concept but a higher price.

This summed price approach is superior in handling extreme response behaviour as it

applies price intervals (Schlereth and Skiera 2009; Wlömert and Eggers 2016; Schlereth

and Skiera 2017). Additionally, while taking longer to answer, ACBC surveys are said to

be more engaging and interesting to answer due to their varied design (Sawtooth Software

2014; Brand and Baier 2020). Therefore, ACBC surveys are considered to deliver more

precise results (Johnson and Orme 2007; Chapman et al. 2009; Cunningham et al. 2010;

Sawtooth Software 2014; Bauer et al. 2015; Wackershauser et al. 2018). With these

theoretical advantages in mind, we conducted an ACBC study to determine the individual

willingness to pay for different attributes of eggs.

In our survey, after answering some introductory questions, participants had to go

through the stages: BYO, Screening, six choice tasks and six calibration questions. The

number of choice tasks and calibration questions were based on the recommendations of

Sawtooth Software (2021). In order to decide, which attributes to include, we based our

decision on past research focusing on consumers’ willingness to pay for eggs. A good

overview can be found in Rondoni et al. (2020) who present the results of 34 studies in

their meta-study. They conclude, that

• socio-cultural (e.g. income, attitude or education) (Andersen 2011; Norwood and

Lusk 2011b, Yang 2018),

• extrinsic (e.g. origin, production or sustainability) product characteristics (Norwood

and Lusk 2011a; Pettersson et al. 2016; Ochs et al. 2019),

• intrinsic (e.g. nutrient properties) product characteristics (Ahmad Hanis et al. 2013;

Pettersson et al. 2016; Bray and Ankeny 2017)

• and psychological factors (lack of knowledge or health-related beliefs) (Ayim-Akonor

and Akonor 2014; Pelletier 2017; Sass et al. 2018)
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seem to be the most important attributes. According to Mesías et al. (2011), Ahmad Hanis

et al. (2013) and Baba et al. (2017), a larger egg size is preferred in most countries for

various reasons. Egg shell colour seems to be important in some countries as well (Chang

et al. 2010; Heng et al. 2013; Pelletier 2017). To concentrate on the main attributes

relevant for our research question, we avoided these attributes by showing closed cartons

of eggs. Instead, we focused on:

• Size of the egg carton (6 or 10 eggs)

• Husbandry system (organic, free-range or barn)

• Male chick killing (Yes or No)

Choosing more attributes (e.g. regionality, egg shell colour or egg size) would have pro-

longed the survey significantly and has the caveat, that respondents typically only focus

on a few attributes in surveys anyways, which they might not do in a real purchase sit-

uation. Regionality, which is also a very relevant attribute according to Lopez-Galan

et al. (2013) and Gracia et al. (2014), is difficult to believably implement without too

extensive explanations. This leaves too much scope for interpretation as the underlying

preferences are hard to identify. Therefore, we omitted all other attributes for simplicity

purposes or told the respondents that all eggs have certain attributes (in our case: Size

L).

To keep the ACBC as close to a real purchase in a grocery store as possible, the input

was represented as a picture of an egg carton, that could be found in any grocery store

in Germany. Different examples can be found below:

Figure 2: Design of egg cartons
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The design of the egg cartons was very similar, so it would not bias the respondents’ an-

swers. Additionally, respondents were presented with a price that fluctuated 50% around

the regular price of these egg cartons in a German discounter. This fluctuation should

lead to enough variance in order to predict the willingness to pay for eggs and animal

welfare on an individual level.

2.3 The Quasi-Monarch

To compare these individual results to the Quasi-Monarch1 willingness to pay for animal

welfare, we implemented a referendum setting. As already stated, we mainly chose the

example of eggs because of the possibility of using the killing of male chicks as an in-

strument. Generally, one would consider the husbandry system to be the most relevant

attribute with respect to the preference for animal welfare. But husbandry systems might

also be correlated with other preferences. It is for instance stated that organic eggs taste

better (Bray and Ankeny 2017; Güney and Giraldo 2020) and are more healthy (Pet-

tersson et al. 2016 and Bray and Ankeny 2017). Responses in our survey in which we

controlled for this correlation supported this view strongly. However, the killing of male

chicks has no individual utility apart from social incentives and can therefore be directly

used to measure the willingness to pay for animal welfare.

To implement our referendum setting, we designed a two stage approach, being inspired

by the literature with respect to referendums (Mitchell and Carson 1989; Arrow et al. 1993;

Hanemann 1994; Schläpfer et al. 2004; Schläpfer and Hanley 2006). Individuals were

presented with one of four forms of a referendum. In all of these hypothetical scenarios,

respondents were told that the state is thinking about introducing a minimum standard

with respect to male chick killing or the husbandry system. Here, we would be interested

in the minimum price for a carton of 10 eggs until which respondents would approve a

referendum. As respondents had problems with directly answering an open-ended question

on how high their maximum willingness to pay was in the pre-test, we introduced the

question with a binary choice beforehand. We stated that there would be no eggs available

for a smaller than the given price. Respondents only had to choose whether they would
1One person determines the amount of money, everyone has to pay to improve animal welfare.
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sign the referendum for this given price or not. We additionally randomized the given

price to reduce the starting point bias inherent with these types of questions (Carson

et al. 2003). To avoid social behaviour – for instance thoughts of how other individuals

would be affected by the stated price – we told respondents to only focus on themselves.

Afterwards, we posed the question which we are really interested in by asking respondents

in an open-ended question until which price for a carton of 10 eggs they would be willing

to support the referendum. This is the Quasi-Monarch willingness to pay. It was of course

always possible to just disagree with the referendum entirely.

All respondents were confronted with two types of referendums, hence, four ques-

tions in total. In the first stage, respondents were randomly assigned to the following

referendums:

• The minimum husbandry system is set to free-range (25% of the respondents).

• The minimum husbandry system is set to organic (25% of the respondents).

• Male chick killing is prohibited, but no minimum husbandry system is set (50% of

the respondents).

In the second stage, we only constructed two groups. Half of the respondents, who

had to answer the male chick killing setting, and all of the respondents from the free-

range setting were asked their maximum willingness to pay for a minimum standard of

free-range combined with a prohibition of male chick killing. All other respondents were

confronted with the same referendum but with organic as the minimum husbandry system

combined with a prohibition of male chick killing. By introducing these differing settings,

we controlled for varying preferences for referendums as respondents considered the same

referendum to not be far-reaching enough or too extensive to agree with them in our

pre-tests.

Having acquired these two different forms of willingness to pay, we aimed to compare

the individual willingness to pay without any referendums to the willingness to pay in

the referendum. For a higher willingness to pay in the referendum, the difference can be

assumed to be the willingness to pay for the public good animal welfare. But as the title
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already suggests, we came upon some problems when measuring the willingness to pay,

which are mostly associated with the ACBC method.

3 Data, Results & Challenges

Our survey was conducted by inviting respondents from the SoSci-Panel to participate in

our questionnaire, which we implemented via Lighthouse Studio by Sawtooth Software.

This led to 988 (96 of them incomplete) original responses of which we filtered out the

ones with illogical response patterns. Respondents were for instance dropped, if they

agreed with a certain referendum in the first stage and then stated a smaller willingness

to pay as the already agreed upon minimum price in the first binary question. This leads

to 661 remaining responses.

With this data we aim to analyze the willingness to pay for the collective good animal

welfare and its components. In order to do so it is necessary:

• That the ACBC produces a reliable willingness to pay on average and for each

individual.

• That participants understand animal welfare to be a public (and not a private)

good. This would lead to a different willingness to pay caused by the preference of

animal welfare in the individual compared to the referendum case.

• That respondents see a benefit of public compared to private provision. Only then

would they differentiate their willingness to pay.

In the following we will argue that none of these conditions are fulfilled in our survey.

3.1 Estimating individual willingness to pay with an ACBC

We estimated the individual willingness to pay, by applying a Hierarchical Bayes (HB)

estimation on the data gathered by the ACBC questions in our survey. This leads to

the most solid results according to Rossi and Allenby (1993), Arora and Huber (2001),

Rossi et al. (2005) and Otter (2019) as it utilizes answers of other respondents in an
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iterative process in order to determine individual-level partworth utilities. This means

that each level of an attribute gets assigned a certain utility, which is zero-centered (the

sum of the utilities of all levels of one attribute equals zero). So, the different part-worth

utilities represent the importance of the respective levels of the attributes. To calculate

these utilities as precise as possible, we ran 100.000 iterations (50.000 burn-in iterations)

and included Otter’s task-specific scale factor analysis (Allenby et al. 2005; Otter 2007;

Sawtooth Software 2014; Otter 2019) with which differing error levels can be taken into

account. Increasing the burn-in iterations further had close to no impact on the resulting

utilities.

The validity of ACBC studies is typically evaluated by different quality criteria. The

root likelihood of our model, a parameter which can take values between 1 and 1 divided

by the number of concepts per choice task (in our case 1/3), is estimated to be 0.742.

This can be interpreted as a high internal consistency (Kalwani et al. 1994; Chrzan and

Halversen 2020). Our pseudo R-Squared of 0.606 is said to speak for a high explanatory

power as well (McFadden 1973; McFadden 1979).

We also included four different holdout tasks – standard conjoint questions with three

concepts that are not used to evaluate the participants’ utilities. With these, the validity

of the estimates can be checked even further by analyzing whether the respondents’ choice

was also predicted by our model. Comparing the actual choices and the predicted choice

of our HB estimation, we are able to determine around 82.6% of the respondents’ choices

correctly with our model (first choice hit-rate (FCHR)), which is said to speak for a

relatively precise estimate (Huber et al. 1993; Moore et al. 1998; Scholl et al. 2005;

Wlömert and Eggers 2016). The mean absolute error (MAE) is also often used for verifying

the validity of the estimates. Here, the means of the absolute differences between the

actual shares of the concepts in the holdout task are compared to the predicted shares of

the model. Our MAE is at 5.25%, which is similar to the ones in the studies mentioned

above. In other words: According to the literature cited, our model should be relatively

well-fitting.

As we are interested in the individual willingness to pay of each single respondent

to be able to compare it to the willingness to pay in the referendum case, we have to
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calculate the former first. There are several methods of how to estimate willingness to

pay in ACBCs. Following Kohli and Mahajan (1991), Jedidi and Zhang (2002), Miller

et al. (2011) and Papies et al. (2011), it is possible to compare the total utility of a

product ui|−p of individual i without the price p plus the utility of a given price vi(p) to

the utility of an estimated “None” variable u∗i , which represents the utility of not buying a

good. This estimation is necessary as there doesn’t exist a real “None” response in ACBC

settings. In mathematical terms:

uit|−p + vi(p) ≥ u∗i (1)

The willingness to pay for this product is at the point, where:

vi(p) ≥ u∗i − ui|−p (2)

To estimate the utilities of the different prices, we apply a piecewise linear approach

including five breakpoints in our price range from [0.49;4.89]. The willingness to pay is

exactly at the minimum vi(p), for which (2) still holds. Using the inverse of vi(p), the

willingness to pay can be formulated as (Miller et al. 2011):

WTP = v−1i (u∗i − ui|−p) (3)

There are two problems with this calculation. First it is very dependent on the utility

of the “None” variable. This “None” variable u∗i is estimated through the respondents’

answers in the calibrations tasks, the fourth stage of an ACBC. In these calibration tasks,

respondents are asked how likely it is that they would buy a single concept, with which

they are confronted. In our case, they could communicate their decision on a 5-point

Likert scale. u∗i is then calculated by assuming which value on that 5-point Likert scale

will actually lead to a purchase. Assuming a threshold value of 4 means that only answers

between “likely” and “very likely” will be considered as a purchase decision.

The effect of different “None” thresholds on the resulting willingness to pay is quite

significant. Or in other words: The resulting willingness to pay is very sensitive to small

13



changes in the “None” variable. Let’s consider “None” thresholds between 3 and 3.75 in

our example. For an organic carton of 10 eggs without chick killing, the resulting different

u∗i lead to a willingness to pay of 4.12 Euro (threshold 3) and -5.2 Euro (threshold 3.75)

only when looking at the average. Participants only have a positive average willingness

to pay up to a threshold of 3.4 for the respective egg carton. For the same thresholds,

the willingness to pay for other products – especially the ones with lower utilities – is

even more inconsistent due to the high difference in “None” values, even when for instance

excluding the outliers.

We have to conclude, that estimating the willingness to pay of each single individual

this way, is not feasible, as there does not exist a reference willingness to pay for eggs with

which we could compare our data in order to specify the range of the threshold value.

Even if we had reference points (for instance an average willingness to pay), it would be

impossible to tell how this translates into the different individual willingness to pay. It

can only follow, that the willingness to pay acquired by using formulas (1) to (3) is highly

unreliable if not just a random number, as the influence of the “None” variable is too

severe while not being backed with any data. Still, lots of studies estimate willingness

to pay in this manner with comparable magnitude of utilities (see e.g. Jedidi and Zhang

2002; Miller et al. 2011; Papies et al. 2011; Wlömert and Eggers 2016). So, this is not an

unique problem of our estimation. It may be that the average of our individual willingness

to pay results in a realistic number for a few (but never all) concepts.

But there exist other methods with which it is possible to at least estimate the average

willingness to pay. Orme (2001 and 2021) argues that the calculation introduced above

estimates the willingness to pay as if there was no other alternative on the market. There-

fore, the results must be imprecise. He proposes market simulations (offered by Sawtooth

Software), where multiple competitors – in our case five – compete for market shares by

varying prices and attributes. By doing this, it is possible to estimate at least the average

willingness to pay for all attribute levels. In these market simulations, the raw data can

additionally be transformed with the help of different exponents (below one). A lower

exponent dampens the effect of outliers on the overall result.
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As there was no real data available with which we could compare the resulting will-

ingness to pay, we couldn’t be sure which exponent to use in our simulations. Hence,

we applied different exponents between 0.3 and 0.9 to evaluate the predictive quality of

our model. This leads to highly differing results while the explanatory power remains

relatively high.2 For an organic carton of 10 eggs without chick killing they lie between

7.1 Euro (exponent 0.3) and 4.7 Euro (exponent 0.9). A very representative sample and

extensive real market data as reference points would again be necessary to decide which

of these willingness to pay and therefore settings are realistic. Unfortunately, none of the

two above is available. Therefore, even our estimations of the average willingness to pay

for the different levels of the attributes are highly unreliable.

ACBCs – and this should be transferable to conjoint analyses in general – may be

useful for simulating market shares for existing products when real market data is already

available, but it is highly questionable whether they can be used

• to acquire individual willingness to pay even if real market data was available as

well, or

• to acquire average willingness to pay, if no real market data was available and the

sample was not highly representative.

As we cannot estimate the willingness to pay for eggs this way, it is impossible to estimate

the willingness to pay for single attributes (in our case male chick killing). Therefore, any

comparison to the results of the referendum is unfeasible.

3.2 The assessment of animal welfare as a public good

In economics, a public good is defined as a non-rival and non-excludable good. Inter-

preting animal welfare as the overall (or average) welfare of animals, non-excludability

and non-rivalry are clearly given. Nobody can be excluded from the utility of a higher

overall animal welfare and the utility gained by one individual – for instance due to bet-

ter husbandry systems – doesn’t decrease the utility of another person. Following this

2The FCHR with an exponent of 0.3 is still at 81.9%.
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argumentation, the property non-excludability establishes the incentive to free-ride and

not participate in the provision of the public good as one’s own influence on the overall

level of animal welfare is marginal. Because of this property, we expect the individual

willingness to pay to be lower in the individual case than in the referendum one.3

Apart from these two properties a third one is important: The size of the public good.

Small sized public goods can be provided – even without governmental intervention –

using different mechanisms. Olson (1971) already differentiated these mechanisms into

selective incentives (for those who participate in providing the public good), social sanc-

tions and a rich sponsor. All these mechanisms lead at least to a partial provision of the

public good. The first and second argument are based on reciprocal behaviour. The third

one is more applicable to small public goods as the investment of a sponsor would have

to be very high otherwise. As there are around 45 million laying hens in Germany (Bun-

desanstalt für Landwirtschaft und Ernährung 2021), overall animal welfare can definitely

be viewed as a large public good. For an individual, it is almost impossible to change the

animal welfare via financial sponsoring or hoping for reciprocal behaviour. Comparing

this result to the already cited market data underlines the view that the overall well-being

of hens is a public good. “Only” 15.4% of the fresh eggs that are purchased by German

households are organically produced (Bund Ökologische Lebensmittelwirtschaft 2021).

On the other hand, some studies suggest that the majority of Germans would support

increasing animal welfare levels, if they were enforced on a public level, which speaks for

an existing (high) preference for animal welfare (Bundesministerium für Ernährung und

Landwirtschaft 2019; Sorg et al. 2021).

This is in line with our Quasi-Monarch model. But in order to actually have a different

willingness to pay in the individual and referendum case, our respondents need to share

the view, that animal welfare is a public good. To verify this, we asked them to what

extent they share the following statement: “With my purchase of eggs I personally have

an influence on the well-being of chicken.”

3It is important to note that there might exist a willingness to pay for social incentives that are linked
to animal welfare in the individual case.
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Figure 3: Well-being of chicken and personal choice

As Figure 3 shows, about 85% of the participants state, that with their purchase they

have a strong or even very strong influence on the well-being of chicken. Respondents

also state a high preference for organic eggs as the results of our build-your-own question

indicate, where respondents have to build their “favourite” product for given market prices.

(a) Choice husbandry system (b) Choice male chicken killing

Figure 4: Aggregated choices of “build-your-own” section of ACBC

How can these responses be explained in comparison to the 15.4% market share of organic

eggs in Germany?

• The survey participants of the SoSci-Panel are not a representative draw of the pop-

ulation. Therefore, a sample-selection bias might be present. This can be supported
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by the socio-demographic factors of the survey participants compared to the whole

population. Especially the education of participants in our sample is greatly above

the German average. However, there is only a slight negative correlation between

the educational degree and the question regarding personal choice and the well-being

of chicken.

• Another explanation is a strong hypothetical bias which is leading the participants

to overestimate their individual willingness to pay in this survey. Even though our

sample is not representative, the very high willingness to buy organic eggs might

support this argument.

Apart from these potential biases between revealed and stated preferences, it is worth

to explore at least the direction of the results. One possible explanation might be, that

individuals do not understand animal welfare as a public good. As the aggregate of

animal welfare consists of the welfare of single animals, consumers might focus on the

well-being of these single animals which they support with their choice of the product.

For an individual it is more important to not be responsible for one or some badly treated

animals instead of being really interested in an improvement of the average or overall

well-being of animals. In this case, the good “animal welfare” is a private one (or at least

a quasi-public good) as there exists excludability. The individual purchase decision leads

to an increase or decrease of a single animal’s welfare. The assessment of the individual

impact on animal welfare (Figure 3) speaks for this argument. Then, the difference of the

individual willingness to pay and the referendum answers cannot be interpreted as the

willingness to pay for the public good animal welfare anymore.

If they knew that overall animal welfare was actually a public good, the answers would

indicate that there is a high willingness to pay for social incentives related to animal

welfare but not for animal welfare itself (Gogoll and Schlieszus 2021). This is supported

by literature, that estimates the willingness to pay for social incentives, silencing one’s

conscience for instance, to be quite significant (Ostrom 1990; Blamey 1998; Yoeli et

al. 2013).
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3.3 The willingness to pay for public intervention

Due to the lack of reliable estimations for the individual willingness to pay in our ACBC,

we conducted a smaller second survey which was extended by directly asking for the

individual willingness to pay after the ACBC section. The structure was identical to the

referendum questions. 255 participants (68 incomplete) took part in the second survey.

After removing illogical response patterns 114 answers remained.

We would hypothetically expect the willingness to pay for the referendum to be above

the individual ones, if individuals had a preference for the public good. In a referendum,

(the sum of all) individuals can impact the public good which is not the case on a private

level. Figure 5 shows the different means of the willingness to pay (WTP) for certain

criteria and products.4

Figure 5: Individual and referendum willingness to pay

The resulting willingness to pay cannot be interpreted straightforward. For example,

the willingness to pay for eggs without the killing of male chicks seems to be significantly

larger in the referendum. However, around 50% of the respondents state identical indi-

vidual willingness to pay compared to the referendum response. This pattern can largely

be observed in all of the settings.

4No male chick killing is abbreviated with NMCK.
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NMCK Organic Free-Range
Organic

& NMCK

Free-Range

& NMCK

WTPI >WTPR 24% 37% 21% 24% 14%

WTPI = WTPR 53% 43% 29% 54% 49%

WTPI <WTPR 24% 20% 50% 22% 37%

Table 1: Difference of Willingness to Pay in Individual Setting and Referendum

A large number of participants supposedly does not see a difference between paying

individually or public intervention. This phenomenon might be explained by the following:

• There may exist a lack of knowledge, which is twofold. First, people do not un-

derstand animal welfare as a public good. Second, our respondents do not see the

benefit of a publicly forced provision of the public good. However, the second ar-

gument is crucial for finding differences in the willingness to pay. If people do not

understand the rules of the game, we can fairly expect them to plausibly distinguish

between the two scenarios. This is supported by a strand of literature suggesting

that individuals have to understand the rules of the game to maximize their utility.

Then, repeated public goods games may start with cooperation in the first itera-

tions. But this cooperation breaks down after the players understand the rules of

the game (see e.g. Andreoni 1995; Gale et al. 1995; Roth and Erev 1995; Palfrey and

Prisbrey 1997; Cooper and Stockman 2002; Guillen et al. 2007; Feige et al. 2014).

This would mean that a large number of respondents may not have thought enough

about animal welfare to understand it as a public good and the need of public

provision through establishing collective rules.

• Our responses could also suffer from a “prominence bias”. This occurs, when surveys

focus on a topic which respondents normally do not focus upon in their decision

making which leads to a higher attention compared to a real shopping situation. As

respondents might guess that the survey is about animal welfare, they may overstate

their willingness to pay.
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• Biases are in general very prominent in CV approaches, which might therefore not

be feasible to measure the willingness to pay – at least according to Diamond and

Hausman (1994) and Hausman (2012). Schläpfer and Hanley (2006) for instance

argue that the real willingness to pay in referendums in Switzerland is actually con-

siderably lower than the one measured via CV beforehand. So, the stated individual

and referendum willingness to pay in our second survey may both be biased. The

problem is, that we cannot say in which direction and in which magnitude these

biases influence the resulting stated willingness to pay. However, the ACBC hardly

gives better results, as argued above.

Further, for some respondents the willingness to pay is higher on an individual basis

than in the referendum case. One reason for this behaviour might be that participants

feel restricted in their free choice if the state intervened. To maintain this freedom, they

are willing to surrender some level of the public good. Especially for organic eggs (and

combinations with this criterion), the mean willingness to pay on an individual level is

significantly higher than the one of the referendum. Another explanation is that indi-

viduals link certain properties with the label “organic”. These properties are excludable,

hence only have an influence on the consuming person. For instance, the data indicates

clearly that participants of the survey connect a better husbandry system with increasing

taste and own health. The consuming (and no other) person gains utility from the better

taste and by improving her health – i.e. excludability is given. When focusing on these

properties, there is no reason why a liberal person would require public intervention to

force others to follow her example.

Only when looking at free-range eggs the stated behaviour is as expected in our start-

ing hypothesis. Besides some contradicting effects, which also appear in this case, the

referendum willingness to pay is significantly above the individual one in the mean as well

as in total. This might indicate that there is a willingness to pay for the public good.

However, as other willingness to pay are also involved (for instance individual reasons,

information asymmetries and missing knowledge), the former willingness to pay for the

public good will be somewhat superimposed.
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4 Conclusion

Many public good problems that we face today cannot be solved individually. Instead,

collective action is necessary as an individual’s influence often is marginal. But especially

for large public goods, collective action is hard to implement reciprocally, as free-riding

is omnipresent. This free-riding problem can only be solved sustainably by forcing indi-

viduals to cooperate with the help of a (public) entity. This (public) entity should not

just provide any amount of the public good, but focus on providing the optimal level.

For this, it needs information on the willingness to pay for the respective public good.

Theoretically, this would be the amount of money an individual was willing to pay herself

for the provision, if all others were forced to pay exactly the same amount as well, which

we call the Quasi-Monarch.

In this paper, we explored one potential approach to measure this willingness to pay.

Focusing on animal welfare and using the example of eggs, we aimed to estimate the indi-

vidual willingness to pay for individual reasons and the Quasi-Monarch one by employing

two stated preference methods. We introduced an ACBC setting to measure the individ-

ual and a CV approach for the collective willingness to pay. Choice experiments, of which

the ACBC is one, are said to be more precise when estimating individual willingness to

pay, as their multi-attribute setting better simulates a real purchase scenario. The CV

approach comes closest to the real setting of a referendum, where individuals state their

willingness to pay by agreeing or disagreeing in a vote.

Unfortunately, our results are extensively biased due to multiple potential reasons.

First, we implement an HB estimation. While achieving a good model fit according to

several indicators, the resulting willingness to pay is highly unreliable in the individual

and in the average case due to many crucial assumptions and biases. This is not based

on our data or our survey, but on the way in which the willingness to pay are estimated

in ACBC analyses. ACBC surveys in general have these problems by design, if extensive

real data is not available.

Second, in order for individuals to have a higher willingness to pay in the Quasi-

Monarch case compared to the individual one, they need to assess animal welfare as
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a public good. Our results indicate that this is not the case and a large number of

respondents focus on the welfare of one single animal instead of the overall animal welfare

(when purchasing eggs). The effect of this assessment is unclear though, so we cannot

determine in which direction both of the willingness to pay are influenced. Here, additional

research is necessary.

Third, individuals also need to see a benefit in a (public) entity providing a public good

in order to have a higher willingness to pay in that scenario. The apparent equivalence

of individual and collective willingness to pay leads to the conclusion that this is not

the case, at least in our study. This may be due to not understanding the underlying

incentives in public good problems, which leads to overestimating the impact of one’s

own consumption decision or hoping on reciprocal behaviour.

From these findings it directly follows that there might be other – more obvious –

public goods that are misinterpreted as private or quasi-public goods as well. There,

individuals might also overestimate their impact leading to a sub-optimal provision of the

respective public goods. This should be explored in further research.
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