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Abstract  As public criticism of the management 
of surplus dairy calves increases, new approaches are 
required to improve calf welfare to maintain the dairy 
industry’s license to produce. Little is known about 
consumers’ willingness to buy (WTB) organic dairy 
and meat products from farms that aim to improve 
the welfare of surplus dairy calves. This study aims to 
address this research gap by identifying potential tar-
get groups for assessing the market potential of these 
products in south-west Germany. For this purpose, an 
online survey was conducted among 922 participants 
in this region. Participants were presented with one 
of three scenarios describing different rearing sys-
tems for dairy calves that hold the potential to provide 
enhanced calf welfare in comparison to current dairy 
farming practices: Cow-calf contact, the use of dual-
purpose breeds and on-farm slaughter. Factor and 

cluster analyses were performed to identify potential 
target groups for organic dairy and meat products 
from these “calf-friendly” rearing systems. The four 
clusters Conscious organic shoppers, Moderate sus-
tainability advocates, The indifferent consumers and 
the Interested organic refusers were identified. The 
findings indicate that organic consumers who care 
about calf welfare and prioritize product quality and 
sustainability when buying food are a promising tar-
get group for products from “calf-friendly” organic 
dairy farms. Consumers’ WTB seems to depend more 
on their general attitudes and financial means than 
on the presented scenarios. By identifying a poten-
tial target group for these products, this study fills a 
research gap and may contribute to more effective and 
targeted marketing.

Keywords  Surplus dairy calves · Animal welfare · 
Willingness to buy · Organic · Cluster analysis

Introduction

Historically, dairy farming has received less public 
criticism compared to other livestock sectors (Chris-
toph-Schulz et  al. 2019). However, in recent years, 
some dairy farming practices involving dairy calves 
(e.g. early cow-calf separation) have come under 
increasing public scrutiny (Busch et al. 2017; Ventura 
et  al. 2013). The management of “surplus dairy 
calves” constitutes a particularly complex challenge 

M. Herrler (*) · N. Stroebele‑Benschop 
Department of Applied Nutritional Psychology, University 
of Hohenheim, Institute of Nutritional Medicine, 
Fruwirthstr. 12, 70593 Stuttgart, Germany
e-mail: mareike.herrler@uni-hohenheim.de

M. G. G. Chagunda 
Centre for Tropical Livestock Genetics and Health, 
The University of Edinburgh, Easter Bush Campus, 
Midlothian EH25 9RG, UK

M. G. G. Chagunda 
Department of Animal Breeding and Husbandry 
in the Tropics and Subtropics, University of Hohenheim, 
Institute of Agricultural Sciences in the Tropics, Garbenstr. 
17, 70593 Stuttgart, Germany

http://crossmark.crossref.org/dialog/?doi=10.1007/s13165-025-00499-4&domain=pdf
http://orcid.org/0000-0002-5540-0234
http://orcid.org/0000-0002-7245-236X
http://orcid.org/0000-0002-5835-6945


308	 Org. Agr. (2025) 15:307–326

Vol:. (1234567890)

(see review by Bolton and von Keyserlingk 2021) and 
is associated with various animal welfare issues (see 
review by Creutzinger et  al. 2021). Animal welfare, 
as defined by Fraser (2009), encompasses the physi-
cal health and functioning of animals ("basic health 
and biological functioning"), the opportunity to 
exhibit natural behaviors (“natural living”), the reduc-
tion of unpleasant feelings such as pain and fear, and 
the allowance of normal pleasures (“affective states”). 
These aspects of animal welfare are challenged at 
each stage of the surplus calf production system (see 
review by Creutzinger et  al. 2021). In organic farm-
ing, animal welfare is predominantly understood 
in terms of "natural living” (Lund 2006). Although 
regulatory requirements ensure the implementation of 
certain elements of naturalness in organic calf-rearing 
systems, the life of organic dairy calves may still differ 
significantly from what is considered natural (Vetouli 
et al. 2012). For instance, the separation of cow and 
calf shortly after birth, a common practice in both 
conventional and organic dairy farming (see review 
by Kälber and Barth 2014), is regarded as unnatural 
and detrimental to animals’ welfare by the majority 
of the public (Ventura et al 2013; Busch et al. 2017; 
Hötzel et al. 2017). While many of the female calves 
born on dairy farms remain on the farm as replace-
ment heifers, all male and some female calves are 
considered surplus to the farm’s replacement require-
ments (Bolton et  al. 2024). A study conducted in 
Baden-Württemberg (south-west Germany) by Reiber 
et al. (2020) found that in the two dairy breeds Black 
& White and German Red Holstein, the proportion of 
female organic dairy calves accounted for 13% of the 
total number of marketed organic calves for each of 
these breeds. Breeds commonly used in modern dairy 
farming are highly specialized for milk production 
but less suitable for meat production (Placzek et  al. 
2021). These breeds have been found to have a lower 
average daily weight gain and a less desirable carcass 
conformation compared to crossbreeds (Huuskonen 
et al. 2013; Rezagholivand et al. 2021) and pure beef 
breeds (Pfuhl et al. 2007), making them less suitable 
for profitable beef production (see review by Bolton 
and von Keyserlingk 2021). The lower economic 
value of male surplus calves compared to the replace-
ment heifer calves potentially results in inadequate 
care for these animals (Renaud et  al. 2017), which 
may lead to higher rates of morbidity and mortal-
ity (Hyde et  al. 2020). The management of surplus 

dairy calves differs depending on the country and the 
operational environment (Bolton et  al. 2024). While 
most surplus calves are slaughtered for veal or beef, 
in some countries it is not uncommon to euthanize 
surplus calves shortly after they are born (see review 
by Creutzinger et  al. 2021). However, the killing of 
animals without reasonable cause is illegal in Ger-
many (BMJV 1972). Hence, surplus dairy calves 
born in Germany are usually sold to fattening farms 
at a young age and subsequently slaughtered for 
the production of beef or veal (Placzek et al. 2021). 
According to Reiber et al. (2020), most surplus calves 
from organic and conventional dairy farms in Baden-
Wuerttemberg (south-west Germany) are sold to con-
ventional fattening farms in northern Germany or to 
other European countries when they are about two to 
five weeks old. The long-distance transportation of 
calves is associated with numerous welfare concerns, 
due to the repeated processes of loading and unload-
ing, the deprivation of feed and water, the extended 
periods spent in moving vehicles and the stress of 
encountering unfamiliar calves (EFSA Panel on Ani-
mal Health and Welfare 2022). The transportation of 
young calves (14 days old) has been demonstrated to 
be a significant risk factor for mortality at the veal 
farms (Marcato et  al. 2022). Additionally, the rear-
ing of dairy calves in veal farms for the production 
of white veal is also problematic in terms of animal 
welfare (for a review, see Haskell 2020). Selling dairy 
calves to conventional fattening farms is particularly 
controversial in organic farming, as it does not com-
ply with the principles of organic farming (Nielsen 
and Thamsborg 2002). However, the general public in 
Germany is still predominantly unaware of the com-
plex issue of surplus dairy calves but are concerned 
about calves’ welfare when informed about the fate 
of these animals (Herrler et  al. 2023; Schulze et  al. 
2023). In order to maintain their license to produce, 
the dairy and related industries are advised to proac-
tively develop alternative strategies for managing sur-
plus dairy calves, with consideration given to the atti-
tudes and values of consumers and other stakeholders 
(see review by Creutzinger et al. 2021).

Several strategies have already been identified 
to improve rearing conditions for surplus calves, 
addressing various critical aspects of calf manage-
ment. Some approaches tackle the core issue, the 
low value of surplus dairy calves, by improving meat 
characteristics and thus the market price of these 
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animals, which can be achieved, for example, by 
using dual-purpose breeds (Webb et al. 2023). Calves 
from these breeds are heavier than those from spe-
cialized dairy breeds, resulting in a higher economic 
value (Zanon et  al. 2023). The findings of Reiber 
et  al. (2020) demonstrate that dual-purpose breeds 
are already being used in the German dairy indus-
try: Among the marketed dairy calves analyzed in 
the study, 51.9% belonged to the dual-purpose breed 
‘Fleckvieh’. Other strategies relate to rearing systems 
for surplus calves on the dairy farm, e.g. dam rear-
ing (Webb et  al. 2023). Dam-calf contact rearing is 
a specific type of cow-calf contact (CCC) rearing. 
CCC rearing includes all systems that allow physi-
cal contact between a calf and its dam or a foster cow 
(Sirovnik et  al. 2020). Prolonged CCC may have a 
beneficial impact on the health and growth of calves 
during the milk-feeding period (Eriksson et al. 2022; 
Meagher et al. 2019). Higher body weights of calves 
upon arrival at the veal farm are linked to higher 
average daily weight gains (Goetz et  al. 2021) and 
a lower risk of mortality (Goetz et al. 2021; Renaud 
et al. 2018). A study by Webb et al. (2022) indicated 
that dam-reared veal calves were significantly heavier 
from week 3 onwards on the dairy farm and at their 
arrival at the veal farm than calves that were sepa-
rated early from their dam. However, these weight 
differences could no longer be determined at the time 
of slaughter. An abrupt separation of calves from their 
dams, as well as an heightened fear of humans, may 
have negative consequences for the welfare of dam-
reared calves in the long term. In order to reduce neg-
ative experiences related to the cow-calf separation, 
Wenker et al. (2022) recommend a gradual reduction 
of physical contact prior to weaning in full CCC sys-
tems, which is typically associated with a delayed 
weaning age. Calves that remain on the dairy farm for 
a longer period and are transported at 28 days of age 
rather than 14 days have a more advanced develop-
ment of their adaptive immune system and are con-
sequently more robust (Marcato et al. 2022). Hence, 
Creutzinger et  al. (2021) suggest in their review to 
keep the animals on the dairy farm until they are old 
enough to be transported is one of the best ways to 
avoid the negative consequences of long-distance 
transport. Alternatively, calves may be reared on the 
farm of origin from birth to slaughter (see review by 
Creutzinger et  al. 2021). Animal transport and the 
associated AW issues can be entirely eliminated by 

alternative slaughter methods, such as mobile abat-
toirs, as the slaughter takes place on the farm (Bayer 
et al. 2023; Eriksen et al. 2013).

Previous studies have explored the attitudes of citi-
zens and consumers towards alternatives for dealing 
with surplus dairy calves. According to Schulze et al. 
(2023), alternatives that are perceived as more natu-
ral by consumers like e.g. extended on-farm fattening, 
use of dual-purpose breeds, extended inter-calving 
periods are rated positively. The authors hypothe-
sized that the strategy “extended on-farm fattening” 
was considered best because participants may have 
assumed it would keep calves with their dams for a 
longer period. Whilst the majority of citizens support 
dam rearing as this is regarded as the most natural 
approach (Sirovica et  al. 2022), foster cow systems 
may be perceived as more economically and practi-
cally feasible by farmers (Bertelsen and Vaarst 2023).

Enhanced AW standards commonly necessitate 
substantial financial investments, increasing the prob-
ability of higher prices for the resulting products 
(Yang 2023). As AW standards are demand-oriented, 
it is crucial to assess the market potential (Clark et al. 
2017) e.g. by determining consumer willingness to 
buy (WTB) AW products, since this is an important 
driver for livestock transformation towards improved 
AW (Yang 2023). Consumers’ WTB is significantly 
influenced by their moral attitudes towards animal 
products (Beldad and Hegner 2020; Yang 2023; 
Yeh and Hartmann 2021). According to a review by 
Boaitey and Minegishi (2020), besides consumers’ 
attitudes towards animals, socio-demographic char-
acteristics such as gender, age, education and income 
are also significantly associated with consumer pref-
erence for higher farm AW standards. Furthermore, 
consumers’ demand for farm AW has been found to 
be related to preferences for other food attributes, 
including food safety, organic and environmental 
concerns. The findings of Wojciechowska-Solis and 
Barska (2021) demonstrate that consumers who care 
about environmental sustainability and AW are more 
willing to purchase organic food.

Concerning the management of dairy calves, the 
results of a study conducted by Boaitey et al. (2022) 
indicate that the majority of consumers prefer a pro-
longed contact between dam and calf and are will-
ing to pay a premium for milk from those CCC sys-
tems. Sirovica et al. (2022) also found that consumers 
are willing to pay the same or more for milk from 
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production systems that provide longer dam-calf 
contact compared to the amount they typically spent 
on their milk. Furthermore, the findings of previous 
studies indicate that consumers are willing to pay a 
premium for beef from dual-purpose breeds (Schulze 
et  al. 2021) and from on-farm slaughter (Carlsson 
et al. 2007). However, pricing has a significant impact 
on the willingness to pay (WTP) for this kind of 
meat, emphasizing the necessity for targeted market-
ing strategies aimed at less price-sensitive consumers 
(Lauterbach et al. 2023), e.g. those who buy organic 
meat (Bayer et  al. 2023). While previous studies 
have investigated public attitudes towards alterna-
tive strategies for managing surplus dairy calves and 
consumers’ WTP for products from such rearing sys-
tems, to the best of our knowledge, no research has 
explored the general interest in purchasing dairy and 
meat products from organic dairy farms that imple-
ment strategies aimed to improve the welfare of sur-
plus dairy calves. In the present study, these organic 
dairy farms are referred to as "calf-friendly" rearing 
systems, as they may improve the welfare of surplus 
calves in different ways. Accordingly, the aim of the 
present study is to examine consumers’ WTB organic 
dairy and meat products from different “calf-friendly” 
rearing systems and to identify potential target groups 
through consumer segmentation in order to assess the 
market potential of these products. As consumers of 
meat and dairy products differ in their perception of 
the importance of food quality (e.g. sensory appeal 
and healthiness), food sustainability (including AW) 
and price (Yue et al. 2024), this study also examines 
consumers’ perceptions of different aspects of dairy 
calf management and food sustainability. The find-
ings of this study may contribute to the development 
of target-group oriented and efficient marketing strat-
egies, thereby supporting the establishment of a more 
sustainable value chain for organic surplus dairy 
calves.

Materials and methods

Procedure

For the present study, consumers from south-west 
Germany were surveyed in March 2021 using a 

self-designed quantitative online questionnaire.1 Par-
ticipants were recruited by a market research com-
pany.2 To obtain a representative sample distribution 
for the states of Baden-Wuerttemberg, Rhineland-
Palatinate, Hesse and Saarland, participants were 
recruited by quotas on gender, age and place of resi-
dence (federal states). The survey was conducted 
anonymously. After purging outliers, 922 cases were 
left for further analysis.

Questionnaire design

The survey was conducted using the software Uni-
park (Tivian XI GmbH).3 First, participants were 
asked which federal state they lived in, which gen-
der they assigned themselves to, and what age they 
were. Individuals under the age of 18 and those 
who did not live in any of the federal states listed 
above were excluded from the survey. The par-
ticipants were then queried about their dietary and 
grocery shopping habits. They were requested to 
indicate whether they follow an omnivorous, pesc-
etarian, flexitarian, vegetarian or vegan diet, or 
whether they abstain from milk and dairy products 
but consume meat. Non-meat eaters were asked on 
a 6-point scale whether they could imagine eating 
meat again in the future (from 1 = “no, absolutely 
not” to 6 = “yes, absolutely”). Those who stated that 
they do not consume milk or dairy products were 
asked to indicate whether they might consider con-
suming these again in the future. Participants were 
also asked how often they were responsible for 
purchasing groceries for their household using a 
5-point scale (1 = “never” to 5 = “always”). Moreo-
ver, they were queried how important they consider 
various product and production-related aspects 
(e.g. taste, healthiness, local food production) when 
buying food by means of a 6-point rating scale, 
ranging from 1 = “very unimportant” to 6 = “very 

1  Parts of the data collected in this survey were previously 
used for addressing a different research question. The results 
of this analysis were published by Herrler et  al. (2023). The 
socio-demographic variables and the variable ‘attitude towards 
various AW aspects in dairy calf management’ have been 
reused in this data set.
2  Market research company “Bilendi”: https://​www.​bilen​di.​de/
3  Tivian XI GmbH: https://​www.​unipa​rk.​com/​en/

https://www.bilendi.de/
https://www.unipark.com/en/
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important”. Furthermore, participants were asked to 
indicate how important they consider having a clear 
conscience when buying food, trying new foods and 
buying food that is also bought by their friends. 
To avoid order bias, items used were randomized. 
In the next section, participants’ attitudes toward 
various AW aspects in dairy calf management (e.g. 
CCC, grazing, transportation of calves) were meas-
ured by 12 items, using the same 6-point scale that 
was applied to measure the importance placed on 
aspects related to food purchases. Again, these items 
were randomized to avoid order bias. Next, par-
ticipants were informed about the issue of surplus 
dairy calves by means of a quiz which consisted of 
three single-choice questions, each with four possi-
ble answers. The quiz required participants to esti-
mate the number of calves dairy cows give birth to 
in a year, how many organic surplus dairy calves 
from Baden-Wuerttemberg are approximately sold 
to conventional fattening farms, as well as the num-
ber of these calves that are shipped abroad. Once a 
question was answered, participants received a text 
with the solution. These answers served as a step-
by-step educational tool that explained the causes of 
surplus dairy calves, the lack of profitability of rais-
ing these animals, and common practices in deal-
ing with organic surplus calves in Germany. After 
being informed about the issue of surplus dairy 
calves through the quiz, participants were given 
one of three possible scenarios including strategies 
that farmers can implement to improve the fate of 
surplus dairy calves: CCC during the milk feeding 
period, the use of dual-purpose breeds and a longer 
life span or stress-free on-farm slaughter. The sce-
narios describe the handling of organic dairy calves 
from birth to slaughter, in order to ensure the com-
parability of subsequent responses. Participants 
were randomly assigned to one of the three scenario 
groups to eliminate accidental bias (e.g. selection 
bias).

Scenario 1: CCC system

After birth, dairy calves are allowed to stay with 
their dam or a foster cow and drink from the 
udder for at least three months. After being gradu-
ally weaned from their dam/foster cow, the calves 
are raised apart from their dam/foster cow on the 

same farm they were born on. At the age of six to 
eight months they get transported to a slaughter-
house within a maximum radius of 200 km and get 
slaughtered.

Scenario 2: Dual‑purpose breeds

Instead of using specialized dairy breeds for milk pro-
duction, dual-purpose breeds are utilized. Cows of 
these breeds produce less milk than cows of special-
ized dairy breeds, but the calves produce more meat, 
which makes rearing more profitable. The calves are 
separated from their dam after birth, are fed cow’s 
milk from a bucket for three months, and then sold 
to a nearby organic fattening farm. On this farm the 
calves are kept according to the standards of organic 
farming. At the age of two years they are transported 
to a slaughterhouse within a radius of max. 200 km 
and get slaughtered.

Scenario 3: Stress‑free on‑farm slaughter

Dairy calves are separated from their dam after birth 
and fed cow’s milk from buckets for three months. 
At the age of six to eight months, calves not intended 
for milk production are slaughtered stress-free on the 
farm where they were born and raised on. This way, 
the animals are not subjected to the stress associated 
with transport and slaughter at a slaughterhouse.

Subsequently, respondents’ WTB was surveyed, 
serving as an indicator for the market potential. 
Therefore, the participants were required to imagine 
that milk and dairy products, as well as veal or beef 
products are available in supermarkets that originate 
from organic dairy farms dealing with surplus dairy 
calves in the way described in the scenario presented 
to them. The respondents were asked to indicate on 
two 7-point rating scales, ranging from 1 = “very 
unlikely” to 7 = “very likely”, the likelihood that they 
would choose organic dairy and veal or beef prod-
ucts over other dairy and meat products despite a 
higher price. Vegetarian respondents who indicated 
that they would definitively abstain from meat con-
sumption in the future were only queried about their 
WTB dairy products from these organic farms, but 
not about their WTB the organic meat products. Indi-
viduals who indicated that they do not consume milk/
dairy products but meat and cannot imagine that this 
will change in the future were only asked about their 
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WTB the organic meat products mentioned. Finally, 
participants were presented with the other two sce-
narios, which they had not read before. They were 
asked to rate which scenario they like best/least by 
ranking them in order, starting with the scenario they 
liked best. In the last part of the questionnaire, soci-
odemographic data were obtained. Participants were 
inquired about their occupation, type of household, 
net household income, and whether they had pets.

Statistical analysis

Respondents who reported never being responsible 
for purchasing groceries for their household were 
excluded from the analysis. Only four participants 
stated that they follow a vegan diet, with all of them 
indicating no desire to consume dairy and/or meat 
products in the future. As the primary aim of this 
study is to investigate the WTB of consumers of dairy 
and/or meat products, all vegans were excluded from 
subsequent analyses. After these individuals were 
excluded, 911 cases remained. The demographic dis-
tribution of the final data set is shown in Table 1.

In order to identify different groups among con-
sumers that differ in their attitudes and purchase 
intentions, an explorative factor analysis with sub-
sequent hierarchical cluster analysis was performed. 
First, the principal component extraction model 
with varimax rotation was conducted including the 
variables shown in Table 2, which are related to par-
ticipants’ attitudes toward AW aspects in dairy calf 
management (12 items) and towards various aspects 
of grocery shopping (16 items). The suitability of 
the data set for factor analysis was confirmed by 
a Kaiser–Meyer–Olkin coefficient exceeding 0.8 
(result: 0.953) and a significant Bartlett test of sphe-
ricity (result: < 0.001). To determine the reliability 
of the identified factors, Cronbach’s α was calcu-
lated. Factors with a Cronbach’s α value below the 
threshold of 0.6 are not reliable (Hair et  al. 2019) 
and were therefore not used for further analysis. 
Afterwards, the mean scores of the items that load 
highly on the same factor were calculated. These 
newly generated variables were then used as cluster 
variables. First, the Single linkage method was con-
ducted to identify outliers which were consequently 
excluded from further analytical steps. Next, a hier-
archical clustering technique according to Ward’s 
method was used. For both analyses, the squared 

Euclidean distance was chosen as the measure of 
proximity. By using graphical outputs (Dendrogram 
and Elbow graph) the appropriate number of clus-
ters could be established. Since the cluster variables 
were not normally distributed, Kruskal–Wallis H 
test with Dunn’s post-hoc analyses with Bonferroni 
correction for multiple comparisons was performed 
to verify the identified clusters. Cross tabulations 
were used to profile the clusters. For this purpose, 
several variables were inserted into the cross tables 
and were tested for a relationship to cluster affili-
ation. These variables concern the socio-demo-
graphic characteristics gender, age, occupation, as 
well as the type of household, the net household 
income, the diet and the presence of pets in the 
household. The examination of correlations between 
cluster affiliation and the aforementioned variables 
was conducted using Pearson’s Χ2-test, Cramer’s 

Table 1   Socio-demographic characteristics of the sample

*South-West Germany: Baden-Wuerttemberg, Rhineland-
Palatinate, Hesse and Saarland
a = Federal Statistical Office (2021)
Source: Authors’ own work

Sample South-west 
Germany*

Gender (n = 911)
  female 52% 51%a

Age group (n = 911)
  below 25 9% 10%a

  25–39 21% 23%a

  40–64 44% 42%a

  65 and above 27% 25%a

  With children (n = 911) 25%
Diet (n = 911)
  omnivore 78%
  pescatarian 1%
  flexitarian 17%
  vegetarian 3%
  no milk/dairy products but meat 

(products)
1%

Net household income (n = 821)
  less than 1.300€ 14%
  1.300€—below 2.600€ 30%
  2.600€—below 3.600€ 23%
  3.600€—below 5.000€ 24%
  5.000€ and more 10%
  Pet(s) at home (n = 911) 43%
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V-test and standardized residuals. Furthermore, it 
was analyzed whether the WTB organic dairy and 
meat products differ between the clusters. There-
fore, the data set was split according to the scenario 
grouping. As the variables used to compare means 
were not normally distributed, the Kruskal–Wal-
lis test was used again, followed by Dunn post-hoc 
analyses with Bonferroni correction for multiple 
comparisons. Cross-tabulations with Pearson’s Χ2-
test, standardized residuals and Cramer’s V were 
used to determine differences between clusters in 
the ranking of scenarios. Analyses were performed 
using IBM® SPSS statistical software, version 28.

Results

Factor analysis

As shown in Table 2, performing a principal compo-
nent analysis with 28 items resulted in five factors. 
However, since the Cronbach’s α value of factor 5 
(items 26–28) was 0.549, which is below the thresh-
old of 0.6, these items were not used in the subse-
quent cluster analysis. The following four factors have 
been identified and used for further analyses:

(1)	 AW in dairy calf management (factor 1)
(2)	 Importance of sustainable food production (factor 

2)
(3)	 Importance of product quality (factor 3)
(4)	 WTB organic food (factor 4)

Each item is assigned to one of the factors with 
the corresponding factor loading. The first factor, 
AW in dairy calf management, includes all 12 items 
(items 1–12) related to participants’ attitude towards 
the management of dairy calves. The second factor, 
importance of sustainable food production, contains 7 
items that refer to participants’ attitude towards sus-
tainability aspects in food production when purchas-
ing food (items 13–19). Although the item “buying 
healthy food” loads slightly higher on the second 
factor, it is assigned to the third factor as its content 
fits better with the other items of this factor. The 
third factor, importance of product quality, includes 
items indicating the importance participants place on 
taste, freshness and healthiness when purchasing food 
(items 20–22). Since the fourth factor, apart from the 

items related to the importance of buying organic 
food and the importance of organic associations, con-
tains the item related to the amount of money paid 
for food, the factor was termed "WTB organic food" 
(items 23–25).

Hierarchical cluster analysis

Using the Single-linkage method, three outliers 
were identified and excluded, leaving 908 cases 
in total to be included in the Ward cluster analy-
sis. Performing this cluster analysis resulted in four 
clusters:

Cluster 1: Conscious organic shoppers (n = 347)
Cluster 2: Moderate sustainability advocates 
(n = 260)
Cluster 3: The indifferent consumers (n = 120)
Cluster 4: Interested organic refusers (n = 181)

The results of the Kruskal–Wallis H test show that 
all four factors (see Table  2) that were used to form 
the clusters differ significantly between the found clus-
ters: AW in dairy calf management (H(3) = 434.974, 
p < 0.001, Mdn = 5.33), Importance of sustainable food 
production (H(3) = 548.851, p < 0.001, Mdn = 4.71), 
Importance of product quality (H(3) = 632.870, 
p < 0.001, Mdn = 5.33) and WTB organic food 
(H(3) = 331.536, p < 0.001, Mdn = 3.67). The post-hoc 
comparisons also show that all clusters except one dif-
fer significantly (p < 0.05) with regard to these four fac-
tors. Only for AW in dairy calf management, Cluster 2 
and Cluster 4 differ at a significance level of p = 0.05. 
Furthermore, as shown in Table  3, the results of the 
chi-square test indicate that there are significant differ-
ences between the clusters regarding participants’ gen-
der, age, net household income, occupation, household 
type and pet ownership.

Conscious organic shoppers (38%)

Participants assigned to the first cluster consider sus-
tainability aspects in food production and high product 
quality when purchasing food, as well as the welfare of 
calves in dairy farming to be very important. They also 
have a high interest in purchasing organic food. There 
are significantly more women and elderly respondents 
(65 years or older) in this cluster. These individuals are 
also more likely to have a higher net household income 
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(5,000€ or more). They are significantly more likely to 
have a pet and follow a flexitarian diet.

Moderate sustainability advocates (29%)

Participants in the second cluster also consider 
product quality when purchasing food and calf 
welfare in dairy farming to be important, but 

attach less importance to sustainability aspects 
in their purchases. They have a moderate WTB 
organic food. The values hardly deviate from 
the overall average of the sample. This cluster 
includes significantly more often young people 
(under the age of 25) and people in apprenticeship/
study. Members are also significantly more likely 
to live with their parents.

Table 2   Factor loadings with respect to the importance of animal welfare and food purchasing aspects

Bartlett test: < 0.001; Kaiser–Meyer–Olkin (KMO): 0.953; α = Cronbach’s α; *item inverted.
Scales: 1 = ‘very unimportant’ to 6 = ‘very important’ (n = 911)
Source: Authors’ own work

Factor loading

Factor 1 
(α = 0.950)

Factor 2 
(α = 0.865)

Factor 3 
(α = 0.698)

Factor 4 
(α = 0.716)

Factor 5 
(α = 0.549)

1 Feeding the calves with maternal milk 0.831 0.186 0.072 0.022 0.095
2 Cow-calf contact 0.809 0.170 0.026 0.050 0.056
3 Calves have a long life 0.799 0.157 0.050 0.034 0.160
4 Avoiding stressful situations for calves 0.791 0.232 0.184 0.070 −0.012
5 A species-appropriate life of the dairy calves 0.786 0.220 0.187 0.111 −0.025
6 Calves can drink milk from the udder of a cow 0.784 0.181 0.050 0.013 0.145
7 Keeping cows and calves on the pasture 0.783 0.219 0.151 0.107 −0.020
8 Calves can be raised on the farm where they were born 0.764 0.237 0.010 0.026 0.102
9 Avoiding long-distance transportation of calves 0.741 0.226 0.130 0.108 −0.069
10 Calves stay in the local region 0.727 0.266 0.034 0.072 0.080
11 Calves’ health 0.692 0.211 0.290 0.065 −0.057
12 Rearing calves from organic dairy cows according to organic 

principles
0.664 0.251 0.083 0.358 0.154

13 Buying products that have been produced under fair working 
conditions

0.324 0.750 0.018 0.140 0.046

14 Buying products produced in an environmentally friendly way 0.323 0.696 0.137 0.188 0.118
15 Knowing that I am doing something good with my purchase 0.286 0.665 −0.007 0.080 0.298
16 A traditional production of the products 0.198 0.640 0.067 −0.116 0.182
17 Buying local products 0.271 0.618 0.281 0.187 −0.020
18 Buying products from species-appropriate animal husbandry 0.387 0.606 0.133 0.288 0.005
19 Buying low-processed products 0.207 0.565 0.153 0.186 0.094
20 Buying healthy products 0.227 0.510 0.457 0.138 0.188
21 The taste 0.130 0.085 0.836 −0.010 −0.026
22 The freshness 0.240 0.276 0.732 0.019 0.048
23 Spending little money on the products * 0.061 0.067 0.040 0.757 −0.175
24 Buying organic products 0.162 0.448 0.041 0.664 0.295
25 Products from certain organic associations 0.176 0.404 −0.072 0.610 0.447
26 Buying products that friends of mine also buy −0.014 0.251 −0.124 −0.132 0.727
27 Trying new products from time to time 0.093 −0.044 0.412 0.012 0.658
28 Buying products of a certain brand 0.116 0.337 −0.017 0.314 0.594
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Table 3   Profiles of clusters

( +) Adjusted standardized residuals > 1.96. indicating that the subcategory was observed more frequently than expected. (-) Adjusted 
standardized residuals < 1.96. indicating that the subcategory was observed less frequently than expected
Source: Authors’ own work

Cluster

Conscious organic 
shoppers (n = 347)

Moderate sustain-
ability advocates 
(n = 260)

The indifferent con-
sumers (n = 120)

Interested organic 
refusers (n = 181)

p-value Cramer-V

Cluster-
describing 
variables

Gender

female 62.5 (+) 50.4 34.2 (−) 45.3 (−)  < 0.001 0.194

male 37.5 (−) 49.6 65.8 (+) 54.7(+)

Age Group

below 25 years 4.6 (−) 11.9 (+) 11.7 9.4  < 0.001 0.107

25–39 years 19.3 22.3 30.8 (+) 14.9(−)

40–64 years 43.5 44.2 36.7 0.47

65 years and above 32.6 (+) 21.5 (−) 20.8 28.7

Net household income

less than 1.300€ 8.8 (−) 15.1 12.7 21.0 (+) 0.023 0.098

1.300€—below 2.600€ 31.2 28.6 24.5 30.9

2.600€—below 3.600€ 22.7 23.1 22.7 21.0

3.600€—below 5.000€ 23.4 25.6 29.1 19.8

5.000€ and more 14.0 (+) 7.6 10.9 7.4

Occupation

student/apprentice 4.0 (−) 12.7 (+) 10.8 8.3  < 0.001 0.145

employed 45.2 46.9 55 (+) 33.1 (−)

self-employed 6.6 3.8 5.0 6.6

housewife/househusband 6.1 5.4 2.5 1.7 (−)

retired 33.1 24.2 (−) 22.5 (−) 40.9(+)

mini-job 1.4 1.5 0.8 1.1

unemployed 0.9 (−) 3.1 3.3 5.0 (+)

other 2.6 2.3 0.0 3.3

Type of household

single 26.2 0,25 35.8 (+) 30.4  < 0.001 0.125

single parent 1.4 3.1 1.7 3.3

couple without children 41.5 32.3 (−) 26.7(−) 44.8 (+)

couple with child/children 24.2 24.6 26.7 13.3 (−)

shared flat 5.8 9.6 7.5 5.5

parents’ home 0.6 (−) 5.0 (+) 1.7 2.8

other 0.3 0.4 0.0 0.0

Diet

omnivore 70.0 (−) 81.2 86.7(+) 85.1 (+)  < 0.001 0.113

pescatarian 1.7 1.2 0.0 2.2

flexitarian 24.5 (+) 14.6 0.1 (−) 8.3 (−)

vegetarian 2.9 2.3 1.7 2.8

no milk/dairy products but meat 
(products)

0.9 0.8 1.7 1.7

Pets

yes 49.9(+) 38.8 26.7 (−) 43.6  < 0.001 0.154

no 50.1 (−) 61.2 73.3 (+) 56.4
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The indifferent consumers (13%)

Compared to the first two clusters, the welfare of calves 
from dairy farms is significantly less important to people 
in the third cluster. When buying food, they attach less 
importance to sustainability in food production. They 
also show a low WTB organic food. Product quality, on 
the other hand, is relatively important to them. This clus-
ter include significantly more men between the ages of 25 
and 39 years who are employed and live in a single house-
hold without pets. They are significantly more likely to 
follow an omnivorous diet and less likely to be flexitarian.

Interested organic refusers (20%)

The members of the fourth cluster mainly attach impor-
tance to the food product quality when buying food and 
are concerned about the welfare of calves in dairy farm-
ing. They attach moderate importance to sustainability 
in production when buying groceries. The WTB organic 
food is very low. This cluster includes significantly more 

men and participants with a net household income below 
1,300€. Individuals between 25 and 49 years of age are 
less frequently represented in this cluster. In addition, 
there are significantly more pensioners and job seekers, 
less often employees and housewives/househusbands in 
this group. Furthermore, more couples without children 
and omnivores belong to this cluster.

WTB organic dairy and meat products

In total, both the “CCC system” group and the “dual-
purpose breeds” group, participants indicated a simi-
larly high WTB dairy (Mdn = 6.00) and veal or beef 
products (Mdn = 6.00). In the “on-farm slaughter” sce-
nario, the overall WTB veal products was slightly lower 
(Mdn = 5.00) than for dairy products (Mdn = 6.00). 
Kruskal–Wallis H test results indicated significant differ-
ences with regard to participants WTB organic dairy and 
meat products between the clusters in all three scenarios 
(Figs. 1–3). The number of participants, categorized by 
scenario and cluster affiliation, is shown in Table 4.

Fig. 1   Willingness to buy (WTB) organic dairy and veal prod-
ucts from cow-calf contact (CCC) systems for four different 
clusters. Notes: n1 = Number of participants who indicated 
their WTB organic dairy products; n2 = Number of participants 
who indicated their WTB organic veal products; The partici-
pants were asked to complete the following sentences by using 

the rating scale: "That I would prefer dairy products from these 
organic farms over other dairy products despite a higher price 
when buying food is….", "That I would prefer veal products 
from these organic farms over other meat products despite 
a higher price when buying food is…." (1 = very unlikely – 
7 = very likely). Source: Authors’ own work
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Scenario 1: CCC system

In the first scenario group, there are significant dif-
ferences between clusters regarding participants’ 
WTB organic dairy (H(3) = 65.21, p < 0.001) and veal 
(H(3) = 48.98, p < 0.001) products from farms that 
keep cows and calves together. The findings revealed 
that, Cluster 1 indicated the highest willingness to 
purchase milk and veal from the CCC system, fol-
lowed by Cluster 2, Cluster 4 and finally, Cluster 3 
(see Fig. 1). Post hoc pairwise comparisons show that 
there is no significant difference between Clusters 1 
and 2 in terms of their WTB organic dairy products 
(p = 0.116). Furthermore, Clusters 3 and 4 do not dif-
fer significantly regarding their WTB organic dairy 
(p = 1.000) and veal (p = 0.453) products from the 
CCC system. Moreover, there is no significant dif-
ference between Cluster 2 and Cluster 4 concerning 
their WTB organic veal products from these farms 
(p = 0.104). Apart from the aforementioned cluster 
pairs, all other clusters differ significantly (p < 0.05) 

from each other in terms of their WTB organic dairy 
and veal products from these farms (Fig. 1).

Scenario 2: Dual‑purpose breeds

The clusters in the “dual-purpose breeds” scenario 
group also differ significantly from each other in 
terms of their WTB organic dairy (H(3) = 64.70, 
p < 0.001) and beef products (H(3) = 50.58, 
p < 0.001). The highest WTB organic dairy and 
beef products from dual-purpose breeds was evident 
among participants in Cluster 1. Cluster 2 indicated 
the second-highest, Cluster 3 the third-highest and 
Cluster 4 the lowest WTB these products (see Fig. 2). 
The post-hoc pairwise comparisons show that clus-
ter 1 differs significantly from all clusters in terms 
of their WTB these products (p < 0.005). In addition, 
Clusters 2 and 4 also differ significantly from each 
other in their WTB of these organic dairy (p = 0.001) 
and beef products (p = 0.042). The Clusters 3 and 4 do 
not differ significantly from each other regarding their 

Fig. 2   Willingness to buy (WTB) organic dairy and beef 
products from dual-purpose breeds for four different clusters. 
Notes: Scales: n1 = Number of participants who indicated their 
WTB organic dairy products; n2 = Number of participants who 
indicated their WTB organic beef products; The participants 
were asked to complete the following sentences by using the 

rating scale: "That I would prefer dairy products from these 
organic farms over other dairy products despite a higher price 
when buying food is….", "That I would prefer beef products 
from these organic farms over other meat products despite 
a higher price when buying food is…." (1 = very unlikely – 
7 = very likely). Source: Authors’ own work
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WTB organic dairy (p = 1.000) and beef (p = 1.000) 
products from dual-purpose breeds. There is also no 
significant difference concerning the WTB organic 
beef of dual-purpose breeds between the clusters 2 
and 3 (p = 0.144).

Scenario 3: Stress‑free on‑farm slaughter

There are significant differences between clus-
ters in the third scenario group (stress-free on-
farm slaughter) with regard to their WTB organic 

Table 4   Distribution of participants by clusters and scenario groups

a = Total number of participants in cluster and scenario; b = Number of participants who indicated WTB for dairy products; c = Num-
ber of participants who indicated WTB for meat products; CCC Cow-calf contact
Source: Authors’ own work

Cluster

Conscious 
organic shoppers 
(n)

Moderate sustain-
ability advocates (n)

The indifferent 
consumers (n)

Interested 
organic refusers 
(n)

Total (n)

Scenarios CCC system 123a/123b/117c 87a/87b/87c 34a /34b/34c 57a/57b/55c 301a/301b/293c

Dual-purpose breeds 118a/118b/116c 85a/85b/83c 40a/40b/39c 54a/54b/52c 297a/297b/290c

On-farm slaughter 106a/106b/102c 88a/88b/87c 46a/46b/46c 70a/70b/68c 310a/310b/303c

Total 347a/347b/335c 260a/260b/257c 120a/120b/119c 181a/181b/175c 908a/908b/886c

Fig. 3   Willingness to buy (WTB) organic dairy and veal 
products from on-farm slaughtering for four different clusters. 
Notes: Scales: n1 = Number of participants who indicated their 
WTB organic dairy products; n2 = Number of participants who 
indicated their WTB organic veal products; The participants 
were asked to complete the following sentences by using the 

rating scale: "That I would prefer dairy products from these 
organic farms over other dairy products despite a higher price 
when buying food is….", "That I would prefer veal products 
from these organic farms over other meat products despite 
a higher price when buying food is…." (1 = very unlikely – 
7 = very likely). Source: Authors’ own work
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dairy (H(3) = 88.32, p < 0.001) and veal products 
(H(3) = 79.58, p < 0.001). The results revealed that 
Cluster 1 showed the highest WTB organic dairy and 
veal products from farms with on-farm slaughtering, 
followed by Cluster 2 and Cluster 4. Members of the 
third cluster indicated the lowest WTB these prod-
ucts (see Fig. 3). The post-hoc pairwise comparisons 
showed that only the Clusters 3 and 4 do not differ 
significantly from each other when it comes to their 
WTB organic dairy (p = 0.232) and veal products 
(p = 0.256) from these farms. All of the other clusters 
significantly differ from one another (p < 0.05).

Ranking of scenarios

As Table 5 shows, when asked which scenario they 
liked most and least, participants ranked the „CCC 
system “ scenario first (51.7%), “on-farm slaughter-
ing” scenario second (43.1%) and the “dual-purpose 
breeds” scenario third (62.9%). Results of the Chi-
Square test indicate that participants in the third 

cluster put the scenario “dual-purpose breeds” sig-
nificantly less often and the “CCC system” scenario 
more often into third place, compared to the other 
clusters. Individuals in Cluster 1, on the other hand, 
voted the “CCC system” scenario significantly less 
often in last place. There was a tendency, albeit not 
significant, that in Cluster 3 the scenario “dual-
purpose breeds” was more frequently and the “CCC 
system” scenario less frequently ranked first than 
in the other clusters. In addition, Cluster 3 tended 
to rank the “on-farm slaughter” scenario less fre-
quently in the second place.

Discussion

The findings indicate that, on average, partici-
pants ranked the “CCC system” scenario as the 
most favored of the scenarios presented. As pre-
vious studies have demonstrated that a signifi-
cant proportion of the population rejects early 

Table 5   Ranking of scenarios divided by clusters

*** Significance level established at p < 0.001. * significance level established at p < 0.05 according to Chi-Square test. ( +) Adjusted 
standardized residuals > 1.96, indicating that the subcategory was observed more frequently than expected. (-) Adjusted standardized 
residuals < 1.96, indicating that the subcategory was observed less frequently than expected; CCC= Cow-calf contact
Source: Authors’ own work

Clusters

Conscious 
organic shoppers 
(n = 347)

Moderate sus-
tainability advo-
cates (n = 260)

The indiffer-
ent consumers 
(n = 120)

Interested 
organic refusers 
(n = 181)

Total p-value Cramer-V

Scenarios Percentage of first placements by cluster and scenario
CCC system 55.6% 52.3% 40.8% (−) 50.3% 51.7% 0.085 0.078
Dual-purpose 

breeds
11.8% 13.5% 20% (+) 11.0% 13.2%

On-farm slaugh-
ter

32.6% 34.2% 39.2% 38.7% 35.1%

Percentage of second placements by cluster and scenario
CCC system 32.9% 32.7% 35.8% 32.0% 33.0% 0.487 0.055
Dual-purpose 

breeds
21.9% 23.8% 30.0% 23.8% 23.9%

On-farm slaugh-
ter

45.2% 43.5% 34.2% (−) 44.2% 43.1%

Percentage of third placements by cluster and scenario
CCC system 11.5% (−) 15.0% 23.3% (+) 17.7% 15.3% 0.013* 0.094
Dual-purpose 

breeds
66.3% 62.7% 50% (−) 65.2% 62.9%

On-farm slaugh-
ter

22.2% 22.3% 26.7% 17.1% 21.8%
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cow-calf separation (Busch et  al. 2017; Cardoso 
et  al. 2017; Hötzel et  al. 2017), it is not surpris-
ing that the “CCC system” scenario was rated first. 
The second most preferred scenario was “on-farm 
slaughter”, which is consistent with previous stud-
ies indicating that on-farm slaughter is perceived 
positively by the majority of people (Bayer et  al. 
2023; Hoeksma et  al. 2017). The “dual-purpose 
breeds” scenario was voted into last place. Given 
the relatively high WTB the products from this 
scenario, the overall assessment of this scenario 
appears positive, which is in line with the results 
of former studies showing that consumers value 
the use of these breeds (Schulze et al. 2023, 2021). 
While Ritter et  al. (2022) highlight that a long 
and meaningful life for calves is valued by the 
majority of consumers, the ranking suggests that 
a longer lifespan alone is insufficient to guaran-
tee higher perceived animal welfare. However, the 
comparison with Ritter et  al. (2022) is limited as 
their study examined consumers’ attitudes towards 
the slaughter of calves aged 2 weeks and 1 year, 
which are not directly comparable with the slaugh-
ter ages of 6–8 months and 2 years in the present 
study. Nonetheless, the ranking results may reflect 
consumers’ prioritization of other welfare issues, 
such as natural behavior (e.g. CCC) and avoidance 
of stress associated with long-distance transport, 
over increased longevity. Furthermore, the lack of 
detailed information on the conditions during the 
extended fattening period, an inadequate explana-
tion of the welfare benefits of using dual-purpose 
breeds and the fact that the animals were trans-
ported twice may have led consumers to perceive 
this scenario as less favorable than the other two 
scenarios. Hence, the advantages for animal wel-
fare may have been unclear and have therefore 
evoked a weaker emotional response from consum-
ers than the other two scenarios.

The findings of the present study regarding the 
high importance of product quality are in line with 
the results of the German Nutrition Report of the 
BMEL (2023), which highlights taste as a key factor 
in food choice. Similarly, Ammann et al. (2024) iden-
tified hedonic attributes, such as freshness, quality/
taste and healthiness, as the most important product 
attributes in purchasing decisions for meat and dairy 
products. Furthermore, consistent with the German 
Nutrition Report of the BMEL (2023) and Ammann 

et  al. (2024), the findings of this study indicate that 
consumers place greater importance on animals’ rear-
ing environment than on environmental sustainability. 
Sustainable food production was valued more highly 
than organic production, a preference also reflected in 
the findings of Ammann et al. (2024).

Identified clusters

To identify potential target groups for organic dairy 
and meat products from “calf-friendly” farms, a clus-
ter analysis was conducted, resulting in four distinctly 
different clusters.

The first cluster’s high WTB organic dairy and 
meat products across all three scenarios is consistent 
with previous studies indicating that consumers who 
are concerned about AW and the environment have 
a higher WTP for animal-friendly (Frey and Pirscher 
2018) and organically produced food (Bravo et  al. 
2013; Wojciechowska-Solis and Barska 2021). The 
high proportion of women, flexitarians and pet own-
ers in this cluster is also in line with the findings of 
previous research that have found a link between con-
cern for AW and female gender (Blanc et  al. 2020; 
Heise and Theuvsen 2017; Kupsala et  al. 2015), pet 
ownership (Boogaard et  al. 2006; Clark et  al. 2016; 
Pirsich et al. 2017) and lower meat consumption (De 
Backer and Hudders 2015; Lund et  al. 2016; Pfeiler 
and Egloff 2018; Rothgerber 2015). Furthermore, 
the finding that members of this cluster have a higher 
net household income is in accordance with previ-
ous research indicating a positive and statistically 
significant association between income level and the 
WTP for animal-friendly (see review by Boaitey and 
Minegishi 2020) and organic food (Dimitri and Dett-
mann 2012; Hansmann et al. 2020; Sivathanu 2015). 
The first cluster is comparable to a target group for 
meat from alternative slaughter methods identified 
by Bayer et  al. (2023), which also consists of older 
people with higher incomes who prioritize AW, rarely 
consume meat, but have the highest organic meat con-
sumption. The fact that members of this cluster tend 
to place a higher value on the CCC system might be 
attributed to a greater proportion of women and older 
individuals who may have children that no longer live 
with their parents in this cluster. Busch et al. (2017) 
reported that women and parents prefer the late sepa-
ration of cow and calf and assume that the topic of 
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cow-calf separation reminds parents (especially 
mothers) of their relationship with their own children.

The high WTB organic milk and meat from “calf-
friendly” farms in Cluster 2 reflects participants’ 
high interest in AW in dairy calf management and 
high-quality products. On the other hand, these find-
ings seem to contradict their previously stated rather 
mediocre willingness to purchase sustainably and 
organically produced food. However, the result of the 
factor analysis, which shows that the WTB organic 
food is a separate factor, suggests that consumers 
do not necessarily equate organic food with animal 
welfare and sustainability. Participants in this cluster 
may believe that calves can have a good life on con-
ventional farms. Another potential explanation is that 
individuals in this group may have fewer financial 
resources to buy sustainable or organically produced 
food, given that this cluster comprises a greater pro-
portion of individuals below the age of 25, often in 
apprenticeships or studies and living with their par-
ents. No correlation was found between net house-
hold income and membership in the second cluster, 
probably because individuals in this cluster often live 
with their parents, affecting their reported house-
hold income. When shopping for the family, parents’ 
income and attitudes, which were not surveyed, might 
influence participants’ food purchase decisions.

The third cluster is in contrast to Cluster 1 concerning 
attitudes, gender, diet and pet ownership. Furthermore, 
this cluster contains more often individuals between 25 
and 39 years old, who are employed, and live in a single 
household. Participants in Cluster 3 indicated the low-
est WTB organic dairy and meat products in the “CCC 
system” and the “on-farm-slaughtering” scenarios. 
These results are consistent with earlier research find-
ings showing that men generally consume more meat, 
especially red meat, than women (De Backer and Hud-
ders 2015; Lund et al. 2016; Peeters et al. 2023; Roth-
gerber 2013). In addition, men are less interested in buy-
ing organic food (Sivathanu 2015), less concerned about 
environmental protection (see review by Ruby 2012) 
and AW (Blanc et al. 2020; Heise and Theuvsen 2017; 
Kupsala et  al. 2015) and therefore less willing to pay 
for AW products (see review by Boaitey and Minegishi 
2020). Interestingly, compared to the other clusters, the 
members of Cluster 3 put the “CCC system”  scenario 
more frequently and the “dual-purpose breeds” scenario 
less frequently in third place in the ranking. As those 

individuals seem to be less emotionally involved when 
it comes to AW in dairy calf management, they presum-
ably opt more often for the more rational than emotional 
approach. The slightly more positive attitude towards the 
“dual-purpose breeds” scenario is also reflected by the 
fact that this is the only scenario in which Cluster 3 does 
not show the lowest WTB organic dairy and meat prod-
ucts from “calf-friendly” organic dairy farms. Neverthe-
less, the WTB is rather moderately high.

Contrary to the third cluster, the low WTB organic 
dairy and meat products across all three scenarios 
in Cluster 4 does not appear to be a result of a lack 
of interest, but a lack of financial means. The high 
proportion of individuals with a low net household 
income (below €1,300), unemployed persons, and 
pensioners explains why members of this cluster 
attach little importance to sustainability and organic 
farming when purchasing foods, but place a greater 
emphasis on AW in the management of dairy calves. 
The latter refers solely to their attitude, not to their 
shopping behavior. Although concerned about calf 
welfare, their low income likely prevents them from 
buying sustainable and animal-friendly produced 
foods, despite these aspects being important to them. 
This is consistent with the findings of the literature 
review conducted by Boaitey and Minegishi (2020), 
showing a positive correlation between consum-
ers’ income and their WTP for farm animal welfare, 
as those with a higher income have a greater capac-
ity to pay. In addition, the results of Hansmann et al. 
(2020) indicate that a lack of financial resources is 
a significant barrier to the purchase of organic food 
products. The positive attitude towards AW aspects in 
dairy calf management, coupled with a lack of finan-
cial resources, explains the moderately high willing-
ness to purchase organic dairy and meat from “calf-
friendly” farms, although this group indicates the 
lowest WTB organic food. Given no price was men-
tioned in the survey, it is likely that in a real shopping 
situation, individuals in this cluster would not choose 
products from “calf-friendly” dairy farms.

The results of the present study suggest that con-
sumers with the characteristics of the first and largest 
cluster represent a promising target group for organic 
dairy and meat products from “calf-friendly” farms. 
The “CCC system” scenario was particularly well 
received. People in the second cluster might also be 
a potential target group for organic dairy and meat 
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products from “calf-friendly” farms, especially for 
products from CCC systems, but their actual WTB/
WTP needs to be researched in future studies. Due 
to the lack of interest in Cluster 3 and the financial 
restrictions in Cluster 4, these consumer segments 
are unsuitable as target groups. As already suggested 
by Lauterbach et  al. (2023) regarding meat from on-
farm slaughter, the marketing of products from “calf-
friendly” organic dairy farming should target less 
price-sensitive consumers in the premium segment 
of the market. The results of the present study indi-
cate that the WTB depends more on consumers’ gen-
eral attitude and financial means than on the strategy 
presented to them. Products from organic dairy farms 
implementing emotionally appealing strategies, such 
as dam rearing, are likely to have relatively high mar-
ket potential compared to other approaches. However, 
the market success of these products will presumably 
depend on the product prices. Hence, to improve the 
welfare of organic dairy calves in the long term, the 
additional costs for farmers as well as the product 
prices for consumers must remain within acceptable 
limits. As product quality was more important than all 
other factors in all clusters, sensory and health aspects 
must also be taken into account when marketing these 
products.

Limitations

Several limitations must be considered when interpret-
ing the results. This study is limited to organic dairy 
farms and their products, which may differ from that 
of conventional dairy farm products. It should be noted 
that the provision of information in advance regarding 
the issue of surplus dairy calves and a potential solution 
strategy may have influenced participants’ responses 
concerning their WTB. The scenarios are hypotheti-
cal and differ not only in the strategies implemented 
but also in other aspects. While the descriptions of the 
calves’ lives allow comparisons of consumer attitudes 
within each scenario group, comparisons across sce-
narios are limited. Consequently, it is uncertain which 
specific aspects of the scenarios influenced partici-
pants’ evaluations and to what extent. In addition, par-
ticipants were not given a specific price for the prod-
ucts, which might have distorted the results. Hence, 
consumers’ WTP may differ from the WTB analyzed 
in this study. It should also be taken into account that 
the concerns expressed by citizens about AW do not 

always align with consumers’ actual purchasing behav-
ior (Busch and Spiller 2020). Although significant dif-
ferences were found between the clusters, it must be 
noted that the effect sizes are small.

Conclusion

The dairy industry faces major challenges in relation 
to the welfare of surplus dairy calves. In order to main-
tain its social license to produce, it is necessary to seek 
out alternative approaches to the management of these 
calves that align with consumer values and attitudes. 
The objective of the present study was to identify poten-
tial target groups for organic dairy and meat products 
from farms that implemented one of three different 
rearing systems with the aim to improve the welfare 
of surplus dairy calves. The findings indicate that the 
most preferred rearing system is to keep cow and calf 
together, followed by stress-free on-farm slaughter. The 
use of dual-purpose breeds was least favored by most 
participants. Organic consumers who care about dairy 
calves’ welfare and prioritize product quality as well as 
sustainability aspects when purchasing food are a prom-
ising target group for these dairy and meat products. 
Limited financial resources appear to be a significant 
barrier to purchasing these products, therefore the mar-
keting of organic "calf-friendly" dairy and meat prod-
ucts needs to be targeted at less price-sensitive consum-
ers. These results can contribute to the development of 
more targeted marketing concepts for organic dairy and 
meat products from dairy farms implementing strate-
gies to improve the fate of surplus calves. Nevertheless, 
future research is required to gain a more profound com-
prehension of consumers’ WTB and WTP for organic 
dairy and meat products from “calf-friendly” farms. 
Therefore, further investigations are needed to examine 
consumers’ behavior in actual purchasing situations.
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