

[image: Assessing citizens’ views on the importance of animal welfare and other sustainability aspects in livestock farming using best–worst scaling]
Assessing citizens’ views on the importance of animal welfare and other sustainability aspects in livestock farming using best–worst scaling





ORIGINAL RESEARCH

published: 08 June 2023

doi: 10.3389/fanim.2023.1201685

[image: image2]


Assessing citizens’ views on the importance of animal welfare and other sustainability aspects in livestock farming using best–worst scaling


Aurelia Schütz 1*, Winnie Isabel Sonntag 1, Inken Christoph-Schulz 2 and Ivica Faletar 2


1 Department of Agricultural Economics and Rural Development, University of Göttingen, Göttingen, Germany, 2 Thünen Institute of Market Analysis, Braunschweig, Germany




Edited by: 

Kees de Roest, Centro Ricerche Produzioni Animali, Italy

Reviewed by: 

Agata Malak-Rawlikowska, Warsaw University of Life Sciences, Poland

Nancy De Briyne, Federation of Veterinarians of Europe, Belgium

*Correspondence: 
Aurelia Schütz
 aurelia.schuetz@uni-goettingen.de


Received: 06 April 2023

Accepted: 17 May 2023

Published: 08 June 2023

Citation:
Schütz A, Sonntag WI, Christoph-Schulz I and Faletar I (2023) Assessing citizens’ views on the importance of animal welfare and other sustainability aspects in livestock farming using best–worst scaling. Front. Anim. Sci. 4:1201685. doi: 10.3389/fanim.2023.1201685



In recent years, farm animal welfare has become an important issue from both an animal science and a societal perspective. Moreover, livestock production is increasingly associated with negative consequences for human health, the environment, and the climate. Thus, there is clear evidence that a more sustainable focus in animal husbandry is needed. However, this is a complex and challenging task, as different stakeholders and emerging trade-offs regarding sustainability need to be considered. For example, outdoor climate housing systems may be socially valued and bring benefits to animal welfare, but at the same time may be detrimental to the environment, the climate, human health, or even animal health. With regard to a sustainable, future-oriented transformation of animal husbandry, it is crucial to identify potential trade-offs and to evaluate them from not only a scientific perspective, but also a societal perspective. Therefore, the aim of this study is to find out how citizens assess the importance of various aspects of livestock production from different goal categories (e.g., ensuring animal welfare vs. environmental or climate protection), as well as within the category “ensuring animal welfare” (e.g., good housing conditions vs. good health conditions). A total of 2,000 participants were recruited via an online panel provider using quota and split sampling. We used the best–worst scaling (BWS) approach to measure the importance of the different aspects for four different farm animal species (dairy cows: n = 503; fattening pigs: n = 500; broilers: n = 499; and laying hens: n = 498). The results show that, regardless of animal species, in a trade-off situation, citizens prioritize animal welfare and human health over other sustainability aspects and, in particular, over product attributes (i.e., product price and taste). In terms of animal welfare, the provision of good housing conditions was found to be the most important sub-aspect for all animal species, but good feeding and animal health were also ranked highly. We consider our results valuable for the development of policy frameworks aimed at a sustainable and socially accepted transformation of current animal husbandry.
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1 Introduction

Current prevailing livestock production systems are in serious need of improvement from both an animal science and a societal perspective, and thus have been the focus of public criticism for years (Clark et al., 2016; Dawkins, 2016; Mkwanazi et al., 2019; Alonso et al., 2020). Several international studies demonstrate the public desire for more natural and species-appropriate housing systems that provide better farm animal welfare (Boogaard et al., 2011; Spooner et al., 2014; Clark et al., 2016; Bergstra et al., 2017; Sonntag et al., 2019b; Alonso et al., 2020; Schütz et al., 2023). There is evidence that citizens’ concerns about the welfare of farm animals is not a short-term effect but a growing megatrend (European Commission, 2007; European Commission, 2016; Fernandes et al., 2021). Ignoring this trend may lead to a rising legitimacy problem for commercial animal use and a loss of the “social license to operate”, i.e., to keep animals (Fernandes et al., 2021).

At the same time, livestock farming affects the environment and human health (Post et al., 2020). It is one of the most polluting human activities (Tabassum-Abbasi et al., 2016) and contributes to global warming and water consumption (Rotz, 2020). Furthermore, it is associated with the occurrence of zoonotic infections in humans (Tomley and Shirley, 2009). All of these negative impacts have led to an increased demand for a more sustainable orientation of livestock production (Post et al., 2020). Sustainable livestock production is characterized by being environmentally friendly, profitable for farmers, acceptable to society, and suitable for animal welfare (Lebacq et al., 2013). Moreover, its impacts should be acceptable not only in the present but also in the future, especially in terms of the availability of resources, consequences of operation, and ethics of activities (Broom et al., 2013). As animal welfare is only one pillar among many within sustainable livestock management (Velarde et al., 2015), its improvement is might be problematic and leads to what is known as a “wicked problem”, requiring a complex solution that addresses several stakeholders (Alonso et al., 2020). In discussions about the development of sustainable livestock production, which is considered necessary, citizens make demands that give rise to various trade-offs.

In general, a trade-off can be defined as an at least partial incompatibility of two or more goals that need to be prioritized during decision-making (Sieben and Schildbach, 1975). With regard to livestock farming, trade-offs can occur not only between different goal categories (e.g., ensuring animal welfare, environmental or climate protection, human health, and economic efficiency), but also within a specific goal category (e.g., animal welfare) (Meuwissen and Van Der Lans, 2005). In recent years, trade-offs between different sustainability aspects in particular are increasingly being discussed. An example in this context would be farming systems with outdoor climate access, which on the one hand may be beneficial for animal welfare, but on the other hand may be detrimental to the environment, climate, human health, or even animal health (Siegford et al., 2008; Dawkins, 2016; Delsart et al., 2020; Wolf et al., 2022). In terms of a sustainable, future-oriented transformation of livestock farming, it is crucial to identify potential trade-offs and to evaluate them not only from a scientific perspective but also from a societal perspective.

However, measuring citizens’ sustainability preferences is particularly challenging as it is likely that they will rate all aspects as important. To force changes toward more sustainable husbandry systems, it is crucial to find out which aspects are more important than others. Until now, few studies have analyzed citizens’ preferences for different sustainability aspects in trade-off situations, and these were often limited to only one animal species, included different aspects, or used different methods. Schmiess and Lusk (2022) showed, using the example of beef production, that consumers are willing to pay more for animal welfare aspects than for environmental efficiencies in a trade-off situation. Furthermore, Sonntag et al. (2019a) found that animal welfare arguments in pig production, such as space, fresh air, daylight, or acting out natural behaviors, outweigh economic, technical, hygienic, or even animal health arguments. Both studies are in line with other studies demonstrating that confronting citizens with trade-offs leads to feelings of helplessness and overwhelm. When in doubt, citizens opted for improved animal welfare (Meuwissen and Van Der Lans, 2005; Ryan et al., 2015). This is also reflected by the findings of a recently published study where animal welfare was ranked above other sustainability aspects or price in a trade-off situation involving different pig housing systems (Schütz et al., 2023).

Against this background, the aim of this study is to find out how citizens rate the importance of different sustainability aspects in livestock production in trade-off situations using the best–worst scaling (BWS) approach. We applied two separate BWSs to four different farm animal species (i.e., dairy cows, fattening pigs, broilers, and laying hens) in order to find out (1) how citizens rate aspects from different goal categories (e.g., ensuring animal welfare vs. environmental or climate protection) and (2) how citizens evaluate aspects within the goal category “ensuring animal welfare” (e.g., good housing conditions vs. good health conditions).

The BWS approach was originated by Louviere and Woodworth (1990) and overcomes the limitations that exist when applying other approaches such as rating scales or ranking (Mühlbacher et al., 2016; Parvin, 2016). It is an approach for measuring preferences where respondents are able to choose only the best or most important and worst or least important aspect out of at least three aspects instead of rating each offered item separately (Mühlbacher et al., 2016). This makes the task easier for participants, especially as the number of items increases, and prevents them from rating all items at a similar importance level (Cohen, 2009; Nakano and Tsuge, 2019). For our study, we used the so-called BWS object case approach, as it seemed particularly suitable for two reasons. First, the aspects we wanted to be evaluated are issues that matter a lot in today’s society, and, therefore, hold the risk that participants will rate given aspects on a similarly high level. Second, in our study, we wanted to find out how different aspects are evaluated in a trade-off situation, meaning that participants had to weigh up how important different aspects were to them relative to each other instead of evaluating each aspect separately. This type of BWS has been applied in numerous previous studies, especially those related to citizens’ food behavior (e.g. Cohen, 2009; Hristov and Kuhar, 2015; Liu et al., 2018; Yeh, 2020), healthcare (e.g. Gallego et al., 2012; Marti, 2012; Hauber et al., 2014; Ross et al., 2015), and agricultural policy (Glenk et al., 2014; Caputo and Lusk, 2020; Nong et al., 2020; Muunda et al., 2021).

The wicked problems mentioned above need complex consideration to improve animal welfare in current housing systems. Based on the results, recommendations for action can be given to decision-makers in politics, trade, and business on how husbandry conditions and animal welfare can be improved in the interests of citizens.




2 Materials and methods



2.1 Data collection and sample

Data were collected in Germany between May and June 2021. Participants were recruited by an online panel provider using quota sampling in order to obtain a sample whose composition corresponds to the German population in terms of some sociodemographic characteristics. Participants were split over four subsamples representing one type of farm animal each, namely dairy cows, fattening pigs, broilers, and laying hens. Sex, age, regional affiliation, household income, education level, current employment status, and eating habits were set as quota control criteria according to the distribution in the German population for each subsample. Out of 2,203 respondents, 203 were removed from the final dataset because of inappropriate response behavior according to the ISO 20252 standard (i.e., conspicuous answers to open questions, too fast response time, and straight-lining behavior). Specifically, 151 participants were removed because of conspicuous answers to open questions, 64 were identified as “speeders” (i.e., their response time was faster than the average), and 87 were removed because they showed no variance in response behavior (i.e., were identified as “straight-liners”). Many respondents were removed for more than one of these reasons. For example, 66 out of the 151 respondents, who were removed because of inappropriate answers to open questions, were also identified as speeders and/or straight-liners. The final sample size comprised 2,000 respondents (dairy cows: n = 503; fattening pigs: n = 500; broilers: n = 499; and laying hens: n = 498).




2.2 Study design

Data for the present study were obtained from a comprehensive online survey conducted within the framework of a joint project assessing citizens’ perceptions and attitudes toward several issues relating to different types of livestock farming. In the first and last part of the questionnaire, some questions about sociodemographic characteristics and personal data were asked. The main part then included questions on the social perception and acceptance of livestock farming and on how citizens deal with emerging trade-offs, questions on dietary behaviour and information behaviour when shopping, and questions on media use and media reporting. The present study focuses on the social perception of livestock farming and how citizens deal with emerging trade-offs only.

The overall aim of the study was to find out how important different aspects of livestock farming (e.g., ensuring animal welfare or environmental and climate protection) are to citizens, especially in trade-off situations. Against this background, we decided to select aspects that are currently relevant in livestock farming and that allow us to simulate two separate trade-off situations. To assess which aspects were more or less important to participants relative to each other, we applied the BWS approach (Louviere and Woodworth, 1990; Mühlbacher et al., 2016). In total, we selected seven aspects from different goal categories and seven aspects from the goal category “ensuring animal welfare”, which were evaluated in two separate BWSs [i.e., BWS (1) and BWS (2)]. Selected aspects were the same for all four subsamples, and only the examples given to illustrate the aspects were adapted to the respective farm animal type. A list of all 14 aspects used can be found in Tables 1, 2. Aspects from different goal categories were selected based on existing literature as well as expert discussions, which were carried out by one of our project partners. With regard to the goal category “ensuring animal welfare”, aspects were selected based on the criteria developed by the Welfare Quality® project (Blokhuis et al., 2013). Overall, the finally selected aspects cover different areas (e.g., different sustainability aspects), are particularly relevant to livestock farming, and can be applied to all four types of farm animals in the same manner.


Table 1 | Aspects from different goal categories used for the BWS (1) approach.




Table 2 | Aspects within the goal category “ensuring animal welfare” used for the BWS (2) approach.






2.3 BWS survey design

After choosing aspects (items) to be evaluated, the next step in applying the BWS approach is the construction of choice sets by selecting the most appropriate statistical design out of numerous existing options (Louviere et al., 2013; Parvin, 2016). One design, frequently applied when it comes to BWS surveys, is the balanced incomplete block design (BIBD) (Flynn and Marley, 2014; Liu et al., 2018). According to this design, items (objects) are sorted into choice sets in which a single item appears a predetermined number of times with other items (Louviere et al., 2013). Moreover, a balanced incomplete block design with v items (i.e., aspects) has the following parameters: b, r, k, and λ. The parameter b represents the number of choice sets in the design, r tells us how often it appears per level, k tells us how many aspects we have in each choice set, and λ provides information on how many times each individual aspect occurs with each other aspect across all choice sets (Cohen, 2009). The number of choice sets depends on the number of items (i.e., aspects) to be used. Although participants can usually handle up to 20 choice sets, it is assumed that boredom has already set in after 10–12 choice sets (Cohen, 2009). Consequently, we tried to keep the number of aspects and thus the number of choice sets at a level that is still easy to handle for participants, especially given the length of the entire questionnaire, in which we had to fit both BWSs. Thus, we finally decided to use a 7,4,4,2 design (Table 3) with seven aspects per BIBD. As our study had two different types of aspects with a total of 14 aspects (see Tables 1, 2) to query, we applied the 7,4,4,2 design twice. In this design with seven aspects, there are seven choice sets. Each choice set consists of four aspects, and each aspect appears four times across the entire design (i.e., across all choice sets) and twice together with each other aspect.


Table 3 | Balanced incomplete block design (BIBD) used for the BWS (1) and (2) approaches.



The first choice set in both BWSs was preceded by a brief instruction that read as follows: “In the following we would like to know how important individual aspects regarding fattening pig/dairy/broiler/laying hens farming are to you. When making your evaluation, bear in mind that in reality it is often difficult to consider all these aspects at the same time or to the same extent. There may be trade-offs that arise between these different aspects. From the following choice sets please select only ONE aspect that is least important to you and ONE that is most important to you.” An example of what the choice sets looked like in our study can be found in Table 4.


Table 4 | Example of the BWS (1) approach for fattening pigs: choice set III.






2.4 Data analysis

Data were analyzed using IBM SPSS Statistics version 26 (IBM Corporation, Armonk, NY, USA) and Microsoft Excel® 2019 (Microsoft Corporation, Redmond, WA, USA). In order to analyze obtained data from both BWSs, we applied a counting approach in which the number of times one aspect was selected as most important and the number of times one aspect was selected as least important was counted (see Ola and Menapace, 2020). For this purpose, two new variables were calculated for each participant and aspect, i.e., “total best” (B) and “total worst” (W). Variable B consisted of four variables each, since an aspect appeared a total of four times over the seven choice sets and could therefore be selected a maximum of four times as most important by each participant. Accordingly, variable W also consisted of four variables each, since each aspect could be selected as least important a maximum of four times. Consequently, at the end of our two BWSs with seven aspects each, we obtained 14 B and 14 W variables.

Subsequently, we calculated the B–W score as well as the average B–W score for each aspect. The B–W score was determined by subtracting the sum of times a particular aspect was chosen as least important (W) from the sum of times the same aspect was chosen as most important (B). Values for each aspect and participant were ranked between +4 and –4, with a positive value indicating that the given aspect was selected more often as most important than least important, and a negative value meaning that the given aspect was selected more often as least important than most important. A value of zero means that an aspect was either selected as most important and least important the same number of times or that the aspect was not selected as either most important or least important even once across the seven choice sets. By dividing the value of the B–W score by the number of participants in the respective subsample and the total number of times the aspect appears in all choice sets of the design (i.e., four), the average or standardized B–W score was determined (see Cohen, 2009; Parvin, 2016).

To obtain a deeper insight into the importance of particular aspects, we determined the relative importance of each aspect (see Cohen, 2009). First, the square root (SQRT) of the ratio of B and W for each aspect was calculated. The aspect that had the highest value in this calculation (i.e., that was marked as the most important) was used as a benchmark and received a relative value of 100. The relative importance of the other aspects was then calculated with respect to this benchmark. The relative importance can be interpreted as the probability (expressed as a percentage) of a given aspect being selected as most important.





3 Results



3.1 Sample description

Table 5 shows the distribution of the sociodemographic characteristics set as quota control criteria in the subsamples and in the German population. There was only a little deviation from the German population in all four subsamples.


Table 5 | Sociodemographic characteristics of the subsamples and the German population.






3.2 BWS (1)—evaluation of aspects from different goal categories

Table 6 presents participants’ rankings of the importance of aspects from different goal categories evaluated in the BWS (1), showing total best (B) and total worst (W) values, B–W scores, average B–W scores, the square root of the ratio of B and W [SQRT(B/W)], and the relative importance for all four subsamples. For a better overview, average B–W scores and relative importance values are also plotted in Figures 1, 2.


Table 6 | Importance of aspects from different goal categories [BWS (1) approach].






Figure 1 | Average B–W scores for aspects evaluated in the BWS (1) approach.






Figure 2 | Relative importance of aspects evaluated in the BWS (1) approach.



With regard to the B–W score and average B–W score, results show that for dairy cows and broilers, participants evaluated the aspect “ensuring animal welfare” as most important and the aspect “protection of human health” as the second-most important (Table 6; Figure 1). For fattening pigs and laying hens, “protection of human health” was assigned the highest importance, whereas “ensuring animal welfare” was assigned second-highest importance. For the remaining five aspects, the ranking order was the same for all four types of farm animals: in third place was “nature and species protection”, followed by “environmental and climate protection”, then “securing the world’s food supply”, then “protection of people working in dairy/pig fattening/broiler/laying hen farming”, and then “consumer protection” was ranked last.

Looking at the relative importance, the ranking order was the same for all four subsamples, with “ensuring animal welfare” being the most important aspect and assigned a relative importance of 100, serving as a benchmark (Table 6; Figure 2). The second-most important aspect was “protection of human health” with a value of 66.8 for dairy cows, 93.1 for fattening pigs, 87.1 for broilers, and 88.5 for laying hens. The aspect “environmental and climate protection” was in the middle of the rankings, with 50.3 for dairy cows, 52.9 for fattening pigs, 59.7 for broilers, and 53.2 for laying hens, which means that this aspect was considered to be approximately half as important as “ensuring animal welfare”. In other words, the probability of “environmental and climate protection” being selected was half that of “ensuring animal welfare” being selected. The aspect rated as least important was “consumer protection”, with a probability of being selected of 15.4 for dairy cows, 16.2 for fattening pigs, 19.5 for broilers, and 15.3 for laying hens.




3.3 BWS (2)—evaluation of aspects within the goal category “ensuring animal welfare”

Table 7 presents participants’ rankings of the importance of aspects within the goal category “ensuring animal welfare” evaluated in the BWS (2), showing total best (B) and total worst (W) values, B–W scores, average B–W scores, the square root of the ratio of B and W [SQRT(B/W)], and the relative importance for all four subsamples. For a better overview, average B–W scores and relative importance values are additionally plotted in Figures 3, 4.


Table 7 | Importance of aspects within the goal category “ensuring animal welfare” [BWS (2) approach].






Figure 3 | Average B–W scores for aspects evaluated in the BWS (2) approach.






Figure 4 | Relative importance of aspects evaluated in the BWS (2) approach.



Examining the B–W score and average B–W score, it becomes clear that “good housing conditions” was considered the most important aspect, followed by “good supply of food and water” and “good health conditions” in all four subsamples (Table 7; Figure 3). The fourth-most important aspect for dairy cow and fattening pig husbandry was “opportunity to express natural behavior patterns” and in broiler and laying hen husbandry it was “no painful management measures”. The fifth-most important aspect was “positive emotional state” for dairy cows, “no painful management measures” for fattening pigs, and “opportunity to express natural behavior patterns” for broilers and laying hens. The aspect “no painful management measures” was ranked sixth in order of importance for dairy cows, as was “positive emotional state” for the other three species. “Good human–animal relationship” was ranked as the least important aspect for all animal species.

Looking at the relative importance levels, in contrast to BWS (1), the order in which aspects were rated as important was not the same for all four subsamples, although only few aspects were rated differently for most of the given aspects. “Good supply of food and water” was the most important aspect for dairy cows, fattening pigs, and laying hens, whereas for broilers it was “good housing conditions”. This was reversed for the next-most important aspect, meaning that “good housing conditions” was rated as the second-most important aspect for dairy cows (91.6), fattening pigs (94.1), and laying hens (97.8), whereas for broilers it was “good supply of food and water” (96.6). However, third place was assigned without exception to “good health conditions”, with a relative importance of 67.2 for dairy cows, 74.9 for fattening pigs, 78.3 for broilers, and 80.1 for laying hens. In last place was “good human–animal relationship” in all subsamples, with a relative importance of 19.1 for dairy cows, 15.1 for fattening pigs, 14.9 for broilers, and 14.7 for laying hens. The variation in ranking order among subsamples was strongest for the aspects ranked from fourth to sixth, mainly because the aspect “no painful management measures” was rated quite differently among subsamples. Thus, in relation to the benchmark, the probability of selecting this aspect as most important was 25.6 for dairy cows (rank 6), 34.3 for fattening pigs (rank 5), 50.2 for broilers and 56.3 for laying hens (both rank 4).





4 Discussion

The aim of this study was to find out how citizens rate the importance of different sustainability aspects that are relevant to livestock production (i.e., to dairy farming, pig fattening, and broiler and laying hen production) not only from a scientific perspective but also from a societal perspective. As the simultaneous consideration of these aspects gives rise to numerous trade-offs, especially regarding animal welfare, we chose the best–worst scaling approach (BWS) to measure citizens’ preferences. We consider our results to make a valuable contribution to the field, as previous research differs from our study in several respects: the selection of the aspects investigated, the context in which aspects were evaluated, the methods used to measure importance levels, and the animal species considered (Lusk et al., 2007; Vanhonacker et al., 2007; Sackett et al., 2013; Spooner et al., 2014; Tuyttens et al., 2014; Caracciolo et al., 2016; Cummins et al., 2016; Vanhonacker et al., 2016; Ventura et al., 2016; Verain et al., 2016; Ellison et al., 2017; Grunert et al., 2018; Heise and Theuvsen, 2018; Sonntag et al., 2019a; Faucitano et al., 2022; Schmiess and Lusk, 2022; Schütz et al., 2023). A comparison of the importance levels of the aspects we investigated with previous studies is therefore only possible to a limited extent, which should be kept in mind in the following discussion of the results.



4.1 BWS (1)—evaluation of aspects from different goal categories

Within the first research question we aimed to find out how citizens rate the importance of several aspects of livestock production from different goal categories (e.g., ensuring animal welfare vs. environmental or climate protection) in a trade-off situation. Looking at absolute importance indicators (i.e., B–W score or average B–W score), it becomes clear that the most important aspects are “ensuring animal welfare” (in first place for dairy cows and broilers and second place for fattening pigs and laying hens) and “protection of human health” (in first place for fattening pigs and laying hens and second place for dairy cows and broilers). The next most important aspect for all animal species is “nature and species protection”, then “environmental and climate protection”, then “securing the world’s food supply”, then “protection of people working in dairy/pig fattening/broiler/laying hen farming”, and then “consumer protection” in last place.

In recent years a large number of studies have dealt with citizens’ or consumers’ attitudes toward farm animal welfare, demonstrating increasing concern in Western society (Thorslund et al., 2017; Clark et al., 2019; Alonso et al., 2020). For example, for more than 9 out of 10 EU citizens, the protection of animal welfare is important, and approximately 80% believe that the welfare of farmed animals should be better protected. Furthermore, consumers’ preferences for animal welfare are also reflected by their interest in animal-friendly products and their willingness to pay a price premium for such products (European Commission, 2007; Napolitano et al., 2010; European Commission, 2016; Clark et al., 2017; Yang and Renwick, 2019). For example, more than 50% of European consumers claim to be willing to pay more for products from more animal-friendly husbandry systems or to change their shopping behavior in favor of animal welfare (European Commission, 2007; European Commission, 2016). However, public concern about animal welfare is no longer limited to high-income states; it is also gaining importance in developing countries and is therefore likely to become a universal human value rather than a passing trend (Estévez-Moreno et al., 2021; Estévez-Moreno et al., 2022). Against this background it is not surprising that animal welfare was also rated as highly important in our study (i.e., in relation to different farm animal species). Nevertheless, given our study design, this result becomes remarkable, as participants had to trade off animal welfare against other sustainability aspects.

However, participants also rated the issue of human health as of similar importance to animal welfare. This could be due the fact that citizens often associate animal welfare (i.e., animal health) with human health, which may have been further reinforced by the specific examples we gave in brackets (i.e., the transmission of pathogens from animals to humans and antibiotic residues in the products). According to Clark et al. (2019), citizens consider infectious diseases in animals to be a risk not only to animals but also to human health and food safety. In particular, citizens are critical toward the use of antibiotics, or rather the generation of antibiotic resistance and residues, because they consider it both an indicator for poor animal welfare and a risk to human health and food security (Clark et al., 2019; Busch et al., 2020; Denver et al., 2021). Citizens’ concerns about this issue are justified, as public health scholars, medical scientists, and the World Health Organization (Shallcross et al., 2015; Monger et al., 2021) all consider antibiotic use, or rather its consequences, as a major threat to human health. Furthermore, the similarly high importance assigned to animal protection and human health protection in our study also corresponds to the public’s increased awareness about the relationship between these aspects in the sense of the One Health approach due to the COVID-19 pandemic (Rhouma et al., 2021). However, it is also conceivable that the respondents perceived and evaluated these aspects independently and considered only their own wellbeing.

With regard to “environment and climate protection”, participants in our study ranked this aspect in the middle and, in relative terms, considered it approximately only half as important as “ensuring animal welfare”. Given the highly intense public debate on environmental and, in particular, climate protection, and the strong impact livestock production has on both (Steinfeld et al., 2006; Nijdam et al., 2012; Tullo et al., 2019; Marquardt, 2020), this rating may appear a little unexpected at first. However, results from previous studies match and help to explain our findings. According to the review of Hartmann and Siegrist (2017), many consumers are not aware of the ecological consequences of livestock farming and consequently underestimate them. Furthermore, Sanchez-Sabate and Sabaté (2019) show in their review that for the general Western population, ecological reasons only play a minor role in decisions to reduce or avoid meat consumption—animal welfare and health concerns are much stronger motives in this context. Thus, even for vegans/vegetarians, ecological concerns appear to be merely another reason with which to legitimize their diet, rather than the original motive for abstaining from animal products. It is therefore conceivable that the participants’ rating in our study is due not only to a relatively lower prioritization of this aspect, but also to a lack of knowledge about the environmental and climate impact of livestock production. Nevertheless, given the heterogeneous results from previous studies, it remains unclear how effective the provision of information on the environmental impact of meat is in increasing awareness of the issue and willingness to reduce meat consumption.

Furthermore, previous studies dealing with citizens’ views on the importance of different aspects of husbandry systems have already demonstrated the comparatively high preference for animal welfare. Taking farrowing crates for sows and outdoor access for pigs as an example, Sonntag et al. (2019a) found that in a trade-off situation, the animal welfare argument (i.e., improved housing conditions) was more convincing than, e.g., economic, technological, or hygienic arguments. In addition, in a recent study by Schütz et al. (2023) where different pig housing systems had to be evaluated against the background of emerging trade-offs, citizens were more likely to trade off animal welfare (i.e., housing conditions) against animal or human health than against climate protection or a lower product price.

However, studies that focus on preferences for different animal product and production attributes from a consumer perspective (especially when making buying decisions) demonstrate that attributes providing individual rather than animal welfare or societal benefits are often favored (Vanhonacker et al., 2007; Cummins et al., 2016; Verain et al., 2016; Ellison et al., 2017; Grunert et al., 2018). This is in contrast to our findings, as the aspect rated as least important in our study was “consumer protection” (i.e., products that are cheap or taste good). For example, Grunert et al. (2018) found that, in general, consumers desired food safety or health-related production attributes (i.e., less antibiotics, GMO-free feed, traceability, or no microbial contamination) more than attributes related to animal welfare or the environment, to the extent that production with a zero-carbon footprint was selected the least often by a considerable margin. Results from a subsequent choice experiment, where product attributes were also included, showed that origin, fat content, color, and price were ultimately the most important attributes and had the highest impact on food choice. Moreover, according to Verain et al. (2016), taste, price, and healthiness were rated as more important food choice motives than different sustainability-related aspects (e.g., animal or environmental friendliness). Nevertheless, when it comes to trade-offs between animal welfare and environmental production attributes, Schmiess and Lusk (2022) demonstrated that consumers clearly prefer increased animal welfare over lower levels of environmental impact, which matches our findings.

However, in contrast to the studies mentioned above, participants in our study were asked to rate the given aspects in a more general context (e.g., the importance of aspects in the general context of livestock production) rather than in a specific buying situation, and were therefore addressed in their role as a citizen rather than as a consumer. It is widely known that attitudes people hold as citizens do not necessarily match what is ultimately important to them as consumers and do not necessarily reflect their actual (purchasing) behavior. This phenomenon is called the attitude–behavior gap (Carrington et al., 2010; Aschemann-Witzel and Niebuhr Aagaard, 2014; Busch and Spiller, 2020). Attitudes related to animal welfare are a prime example of this, as it has been shown that such concerns often do not automatically lead to the purchase of products advertising improved animal welfare (Miele, 2010; Aschemann-Witzel and Niebuhr Aagaard, 2014; Alonso et al., 2020). This is evident in the low market shares of such products (Vermeir and Verbeke, 2006; Miele, 2010; Vigors, 2018; Busch and Spiller, 2020) and can be caused by multiple reasons, including consumers having to make various compromises in a buying situation, insufficient credibility, a lack of transparency or availability of information about ethical production attributes, or the unavailability of corresponding products, as well as high prices (Carrington et al., 2010; Miele, 2010; Grunert, 2011; Aschemann-Witzel and Niebuhr Aagaard, 2014; Grunert et al., 2014; Alonso et al., 2020).




4.2 BWS (2)—evaluation of aspects within the goal category “ensuring animal welfare”

The second research aim was to investigate how citizens rate the importance of selected aspects of animal husbandry within the goal category “ensuring animal welfare” (e.g. “good supply of food and water” vs. “opportunity to express natural behavior patterns”) in a trade-off situation.

As already discussed in the previous section, animal welfare is an issue of major importance in the public debate about livestock production. However, the question is how to understand the concept of animal welfare. Research has clearly shown that it is not just about animal health and high levels of productivity (Ventura et al., 2021), but that it is a multifaceted concept that encompasses many aspects, which makes its evaluation challenging (Miele et al., 2011). For this study, we selected seven aspects from the European Welfare Quality® project (Blokhuis et al., 2013) in order to comprehensively cover the concept of animal welfare.

The absolute importance indicators (i.e., B–W score and average B–W score) showed that the most important aspect for all four animal species studied was “good husbandry conditions”, followed by “good supply of feed and water”, and then “good health conditions”. The ranks 4–6 are shared, with the order depending on animal species, by the aspects “opportunity to express natural behavior patterns”, “no painful management measures”, and “positive emotional state”. A good human–animal relationship was ranked as the least important aspect for all animal species.

One reason why "good husbandry conditions" was rated as most important among all seven animal welfare aspects might be that from a citizen/ consumer perspective it most comprehensively reflects animal welfare. Our results are in line with previous studies, although a direct comparison is limited owing to various reasons (see above). Heise and Theuvsen (2018) examined the importance of five animal welfare aspects (i.e., animal performance, animal behavior, animal health, management practices, and husbandry system) and found that German citizens rated the husbandry system as the most important aspect in an open-question format and as the second-most important aspect in a closed-question format. In a qualitative study by Ventura et al. (2016), aspects related to housing conditions, such as pasture and/or outdoor access or space and freedom to exhibit behaviors, were also considered highly important (i.e., just after fresh food and water). A study conducted among European consumers showed that among several aspects (e.g., outdoor access, sufficient space, and exhibiting natural behavior), the largest percentage of respondents rated sufficient space as the most important aspect (Faucitano et al., 2022). Similarly, Sato et al. (2017) found that the majority of consumers considered sufficient freedom of movement as a key aspect of an ideal pig husbandry system.

A good supply of food and water was rated as almost as important as good housing conditions in our study. In the aforementioned study by Heise and Theuvsen (2018), the supply of feed and water as a sub-aspect of management practices was ranked second in importance in the open-ended question. Similarly, Canadian citizens most frequently named fresh food and water as necessary for good dairy cattle life (Ventura et al., 2016). Vanhonacker et al. (2016) demonstrated that both producers and consumers consider “good feeding” as one of the least problematic aspects of animal welfare. Thus, a good supply of feed and water seems to be quite an important part of ensuring animal welfare, although its implementation has already reached a satisfactory level in Western countries. The third-most important aspect in our study was “good health conditions”, which has been found to be the most important in some recent studies (e.g., Tuyttens et al., 2014; Heise and Theuvsen, 2018).

It is important to note that the respondents consider the aspects ranked fourth to seventh (i.e., “opportunity to express natural behavior patterns”, “positive emotional state”, “no painful management measures”, and “good human–animal relationship”) to be clearly less important than the three highest-ranked aspects (i.e., “good supply of feed and water”, “good housing conditions”, and “good health conditions”), especially for dairy cows and fattening pigs. This can be explained by the fact that the respondents probably believed that if the three highest-ranked aspects are fulfilled, the other aspects will also be at a satisfactory level. However, the opportunity to express natural behavior was the most frequently mentioned aspect of animal welfare in the qualitative study by Spooner et al. (2014) and was also considered by respondents to be an important element of the ideal pig stable (Sato et al., 2017). According to Vanhonacker et al. (2016), Belgian consumers considered good treatment to be the most problematic aspect of broiler welfare. However, the clear ranking of a good human–animal relationship as the least important aspect in our study can be interpreted as the result of a superficial understanding and insufficient knowledge of the nature of this aspect, as a positive human–animal relationship is beneficial for animal welfare in different respects (Rault et al., 2020).

As previous studies indicate cultural differences with regard to the importance levels of different animal welfare aspects, it would be interesting to examine the aspects included in our study in other countries. For example, Pejman et al. (2019) surveyed people from eight European countries (the United Kingdom, Sweden, Poland, Lithuania, Romania, Italy, Greece, and Spain) and found that, for example, respondents from Mediterranean countries rated the issue of appropriate and natural animal food as more important than those from the other countries. In contrast, people from northern European countries rated aspects such as feeding, pain, and animal health as less important than respondents from other European regions. Furthermore, respondents from Poland, Italy, and Lithuania considered natural living conditions and a clean environment to be the most important aspects of animal welfare.





5 Conclusion and practical implications

The aim of this study was to investigate citizens’ views on the importance of different sustainability aspects of livestock production (i.e., dairy farming, pig fattening, and broiler and laying hen farming) and of several sub-aspects of animal welfare by using the best–worst scaling approach. The results show that, independent of animal species, in a trade-off situation, citizens prioritize ensuring animal welfare and human health over other sustainability aspects and that product attributes (i.e., products that are cheap or taste good) were ranked as least important. With regard to animal welfare, providing good housing conditions turned out to be the most important sub-aspect for all animal species, but good feed and animal health were highly prioritized as well. Other welfare aspects, such as enabling animals to express natural behavior patterns or ensuring a good human–animal relationship, were considered comparatively less important.

In terms of a transformation toward more sustainable and socially accepted livestock production, our results demonstrate that animal welfare should receive a special focus despite the high relevance of other sustainability issues, for example environmental and climate protection, in the public debate. This is particularly important with regard to situations in which trade-offs may occur and prioritization becomes necessary. In this context, making compromises on animal welfare will negatively affect social acceptance of animal husbandry, and even jeopardize the license to operate and thus to keep farm animals. Ultimately, this may encourage people to follow a vegetarian or vegan diet. For outdoor climate systems, for example, the implementation of which still faces several challenges in Germany, this would imply that to enable animal welfare improvements, the appropriate framework conditions should be established, even if these may entail some drawbacks for, for example, the environment or the climate. However, this does not generally mean that improved animal welfare should be pushed through without any consideration of the negative impacts on other sustainability issues. Rather, it is important to consider the extent to which animal welfare improvements are associated with compromises on, for example, the environment or the climate, and whether or not they are reasonable. In the end, knowing the high priority citizens attach to animal welfare may strengthen efforts to find options that can mitigate or even resolve various trade-offs and therefore find solutions that are not only acceptable with regard to animal welfare from a societal point of view.

Furthermore, our findings clearly demonstrate that, from a citizen’s perspective, not only housing conditions but also animal health conditions are highly important animal welfare criteria. Therefore, in animal welfare measures, for example in the context of animal welfare labeling, the reduction of welfare to simply housing criteria is insufficient not only from an animal science but also from a societal point of view and should therefore be reconsidered in the future.

Together, our results provide valuable insights for the development of political framework conditions that aim at a sustainable and socially accepted transformation of current livestock farming. On the one hand, they help with the general orientation of livestock farming by identifying aspects (e.g., ensuring animal welfare or environmental and climate protection) that are prioritized from a societal perspective. On the other hand, they provide more specific insights for solving “wicked problems” regarding the highly relevant topic of animal welfare by showing which sub-aspects (e.g., animal health or husbandry conditions) are particularly important to citizens and should therefore be given (greater) consideration in the future. The differentiation of animal welfare into sub-aspects and the associated individual evaluation by citizens enables a structured approach to the development of innovative husbandry systems.




6 Limitations

In order to give the participants a better understanding of the aspects evaluated and thus to ensure an equal basis for evaluation, we opted to provide several examples for each aspect. However, although we carefully selected examples that represent the aspects in an appropriate and comprehensive way, it cannot be ruled out that, for example, the different levels of knowledge or subjective perceptions of the participants influenced their evaluations. In this context it is therefore conceivable that the specific selection of the examples influenced our results to some extent.
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Dairy cows (n = 503)

Ensuring animal welfare 755 135 620 0.308 2.365 100.0
Protection of human health 747 299 448 0.223 1.581 66.84
Nature and species protection 679 294 385 0.191 1.520 64.26
Environmental and climate protection 529 374 155 0.077 1.189 50.29
Securing the world’s food supply 443 631 -188 -0.093 0.838 3543
Protection of people working in dairy farming 214 621 —407 -0.202 0.587 24.82
Consumer protection 154 1,167 -1,013 -0.503 0.363 15.36

Fattening pigs (n = 500)

Ensuring animal welfare 740 153 587 0.294 2.199 100.0
Protection of human health 880 210 670 0.335 2.047 93.08
Nature and species protection 596 317 279 0.140 1.371 62.35
Environmental and climate protection 517 382 135 0.067 1163 52.90
Securing the world’s food supply 454 571 -117 -0.059 0.892 40.55
Protection of people working in pig fattening farming 169 734 —565 -0.283 0480 21.82
Consumer protection 144 1,133 -989 -0.495 0.357 16.21

Broilers (n = 499)

Ensuring animal welfare 744 170 574 0.288 2.092 100.0
Protection of human health 780 235 545 0.273 1.822 87.09
Nature and species protection 615 318 297 0.149 1.391 66.48
Environmental and climate protection 516 331 185 0.093 1249 59.68
Securing the world’s food supply 190 609 -119 ~0.060 0.897 1288
Protection of people working in broiler farming 174 781 -607 ~0.304 0472 2256
Consumer protection 174 1,049 -875 -0.438 0.407 19.47

Laying hens (n = 498)

Ensuring animal welfare 756 148 608 0.305 2.260 100.0
Protection of human health 828 207 621 0.312 2.000 88.49
Nature and species protection 662 295 367 0.184 1.498 66.28
Environmental and climate protection 518 358 160 0.080 1.203 5322
Securing the world’s food supply 391 656 -265 ~0.133 0.772 34.16
Protection of people working in laying hen farming 194 680 —486 -0.244 0.534 23.63
Consumer protection 137 1,142 -1,005 —0.505 0.346 15.32

Aspects listed according to ‘relative importance’.
SQRT, square root.
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3 Good housing conditions Enough space, comfortable and clean resting place

4 Good health condition No risk of illness or injury

5 Positive emotional state Happy, relaxed

6 Good supply of food and water Sufficient quantity, good quality

7 Good human-animal relationship Good handling of animals,"*** no fear of humans

'Dairy cows. *Fattening pigs. *Broilers. *Laying hens.
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Dairy cows (n = 503)

Good supply of food and water 797 116 681 0338 2.620 100.0
Good housing conditions 869 143 726 0.361 2.460 91.60
Good health conditions 526 169 357 0.177 1.760 67.17
Qpportuntty.tocxpress:natural behavior 433 740 307 ~0.153 0.760 2900
patterns

Positive emotional state 335 688 —-353 -0.175 0.690 25.65
No painful management measures 321 712 -391 -0.194 0.670 2557
Good human-animal relationship 240 953 =713 -0.354 0.500 19.08
Fattening pigs (n = 500)

Good supply of food and water 687 120 567 0.284 2.390 100.0
Good housing conditions 825 163 662 0331 2250 94.14
Good health conditions 583 181 402 0.201 1.790 74.89
Opportunity to express natural behavior 497 583 86 0,043 0920 3849
patterns

No painful management measures 420 622 =202 —-0.101 0.820 34.30
Positive emotional state 332 657 325 -0.163 0.710 29.70
Good human-animal relationship 156 1,174 -1,018 -0.509 0.360 15.06
Broilers (n = 499)

Good housing conditions 865 156 709 0.355 2.350 100.0
Good supply of food and water 678 131 547 0.274 2.270 96.59
Good health conditions 519 152 367 0.184 1.840 7829
No painful management measures 587 421 166 0.083 1.180 5021
Opportunity to express natural behavior 459 63 174 0,087 0,850 3617
patterns

Positive emotional state 232 765 533 -0.267 0.550 2340
Good human-animal relationship 153 1,235 —-1,082 -0.542 0.350 14.89
Laying hens (n = 498)

Good supply of food and water 672 125 547 0.275 2.310 100.0
Good housing conditions 838 163 675 0339 2.260 97.83
Good health conditions 564 164 400 0.201 1.850 80.08
No painful management measures 628 366 262 0.132 1.300 56.27
Opportunity to express natural behavior 23 — 204 102 0820 3549
patterns

Positive emotional state 217 807 -590 -0.296 0.510 2207
Good human-animal relationship 144 1,234 ~1,090 -0.547 0.340 14.71

Aspects listed according to ‘relative importance’.
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No. Aspects Examples given to illustrate each aspect

1 Ensuring animal welfare Good housing conditions, good health condition

2 Nature and species protection Avoidance of the use of pesticides in fodder cultivation, planting flower strips for bees and insects

3 Securing the world’s food supply Avoiding dumpinlg exports of farm animal products’ in developing countries, feeding an increasing world population
through the sustainable use of resources

i Favisonmental and diinaterprotsciion Avoiding the release of greenhouse gases or the entry of pollutants into the soil and water through keeping farm

animals”

Protection of people working i
rrotection of people working In Good income, occupational health, and safety
livestock farming’

Avoiding the transmission of pathogens from farm animals® to humans or of antibiotic residues via the respective

6 Protection of human health i
products

7 Consumer protection Products that are cheap or taste good"

'Pork/dairy/chicken/egg products.
*Fattening pigs/dairy cows/broilers/laying hens.
*pig fattening/dairy farming/broiler farming/laying hen farming.
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Specification (n = 503), % (n = 500), % (n = 499). % (n = 498), % German population,® %
Sex
Female 50.1 49.0 49.9 482 49.3
Male 499 50.8 497 516 507
Other 00 0.2 04 02 -

Age groups (years)

18-29 10.5 11.8 13.2 12.0 163

30-39 17.5 142 182 153 155
40-49 17.7 18.8 16.6 167 147
50-59 25 232 20.8 219 194
60+ 318 320 311 34.1 342

Region
North' 18.7 138 17.6 169 16.1
South? 30.8 322 265 27.5 294
West® 324 346 38.7 337 354
East * 18.1 19.4 17.2 219 192

Household income per month

Up to 1,499 EUR 231 23.6 242 233 257
1,500-2,599 EUR 30.4 322 293 30.5 311
2,600-3,199 EUR 145 152 15.0 169 117
3,200-4,499 EUR 211 17.6 16.6 163 16.6
4,500 EUR or more 10.9 114 14.8 13.1 149
Education
Low-level education® 25 22,0 23.0 209 26-37°
Middle-level education® 36.6 35.6 323 363 29-34°
High-level education” 41.0 424 44.7 428 32-40°

Current employment status ‘
Employed 64.0 60.2 61.9 649 59-70°
Not employed 36.0 39.8 38.1 35.1 29-35°

Eating habits ‘
Vegetarian/vegan 7.6 6.4 6.0 84 5-6

Omnivorous 924 93.6 94.0 9L.6 94-95

'Bremen, Hamburg, Lower-Saxony, Schleswig-Holstein.

?Bavaria, Baden-Wuerttemberg.

*Hessia, North Rhine-Westphalia, Rhineland-Palatinate, Saarland.

“Brandenburg, Berlin, Saxony, Saxony-Anhalt, Thuringa, Mecklenburg-Western Pomerania.

*No secondary education completed (yet); graduated from general or lower-level secondary school (German: Hauptschul-/Volksschulabschluss).
SGraduated from a polytechnical college or middle-level secondary school (German: Polytechnische Oberschule; Realschulabschluss/Mittlere Reife).
“Graduated from higher-level secondary school (German: Abitur).

8As we do not have official population data for the age range included in our study for this criterion, we estimated intervals for the quotas.
“Statistisches Bundesamt, GENESIS-Datenbank 2019.

Eur, euro.
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