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One keystone to successful welfare improvement endeavors is a respected cooperation between farmer and advisor (e.g., veterinarian), which requires a thorough understanding of what motivates farmer behavior. In this respect, Q methodology offers a promising approach in investigating individual motivational patterns and to discriminate between and describe typologies of farmers. In our study we explored, based on a sample of 34 Austrian dairy farmers, how 39 potentially motivating statements regarding the improvement of dairy cow health and welfare were assessed. We were able to identify and describe four different viewpoints, explaining 47% of total study variance. All four viewpoints have in common that pride in a healthy herd is motivating to work toward improved animal health and welfare to a certain extent, but meeting legal requirements is rather not. Viewpoint 1 acknowledges welfare for economic performance, ease of work and short working hours but does not make allowance for outside interference. Participants loading on Viewpoint 2 also show a focus on economic aspects but, keep close track of the animal welfare debate recognizing its potential to improve the public image of dairy farming. Even though they cautiously criticize an exploitative application of dairy farming, they do not want to be understood as role models. With regards to animal welfare, farmers sharing Viewpoint 3 perceive themselves as superior to and show little reluctance of comparison with mainstream farming. For them, the animal as sentient being itself owns some intrinsic value and it is necessary to strike a balance between economic and other, ethical considerations. Viewpoint 4 perceives cows as equal collaborators who deserve to be treated with respect and appreciation and is willing to accept certain economic losses in order to maintain high standards regarding animal health and welfare. Using Q methodology, we have been able to draw high resolution images of different farmer typologies, enabling advisors to tailor intervention strategies specifically addressing leverage points with a high chance of farmer compliance.
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INTRODUCTION

Despite extensive research over the past decades and a wealth of knowledge about risk factors [e.g., regarding claw health and lameness (1–4), mastitis (5–7), cleanliness (8, 9), integument alterations (9–11) or mortality (12, 13)], ensuring good animal health and welfare (AHW) in dairy herds remains a difficult task. The prevalence of production diseases such as lameness and mastitis has changed rather little since the first introduction of herd health programs during the 1970s (14–17). AHW planning as a novel form of cooperation between farmer and advisor (e.g., veterinarian) has been proposed as one approach in addressing such persisting problems (18). Identification of farm-specific challenges and individual farmer goals and the joint development of action plans may benefit the animals to some degree (19), as it has been shown that farmers can differ in what motivates them and in the relative importance they attribute to different benefits from improved AHW (20). However, farmer behavior (e.g., compliance with action plans) is decisive for the success or failure of such programs (17, 21). Advisors, therefore, should be able to support farmers by facilitating behavioral change in the way of a consultant or coach, rather than a provider of knowledge or single cow therapist only (22–24). In this regard, it is crucial to develop a thorough understanding of what motivates farmer behavior in the context of improving AHW and of how farmers may differ in their motivation.

Good AHW may have a range of benefits for farmers (20). Zoo-technical performance impacts on financial revenue and economic sustainability (e.g., milk yield, costs of illness), but work satisfaction as well as feelings of responsibility or empathy toward animals as sentient beings may also be important motivators to strive for better AHW (25). According to McInerney (26), the value of animal health and welfare is a subjective weighting put on it by an individual (e.g., the farmer), reflecting the perceived benefit or cost associated with it. McInerney distinguishes between “use values” and “non-use values” attributable to the well-being of farmed animals. As a resource in livestock farming, animals contribute to the production process. This “use value” by itself warrants a certain amount of care to be given to the animals' well-being (e.g., feeding, housing, veterinary attention), but only inasmuch as it is necessary for achieving the desired use of the animal within the production process. Much effort has gone into calculating the direct and indirect costs of diseases such as lameness and mastitis as well as the costs and cost-efficiency of control measures (27, 28), hoping that better knowledge and raised awareness will lead to improved AHW (29). Still, other research suggests that the provision of knowledge only (22) or the promotion of financial benefits from improved welfare (3, 30) are often not sufficient to initiate change in stockpersons' behavior, indicating that not only financial or production-related considerations are involved in decision making regarding AHW. There may be other tangible benefits of good AHW, such as the farmer having more time for other things and an improved work environment. These in turn may lead to intangible benefits such as increased job satisfaction and have been shown to be very important to farmers (20, 25).

While use-related values are arguably important in the context of animal husbandry, it also is immediately apparent that farmers may attribute value to the well-being of livestock independently from any use in the production process. These “non-use values” focus on positive feelings that arise from knowing that animals are being treated appropriately (31) or, conversely, from avoiding feelings of unease or discomfort that arise when an individual perceives that sentient beings suffer in their role as resource (26). Similarly, a feeling of pride in a healthy herd seems to be an important driver for farmers to ensure good welfare (3). The concept of subjective norms, which forms part of Ajzen's Theory of Planned Behavior (TPB) (32), tries to explain whether a feeling of pride is motivated by intrinsic or extrinsic factors, i.e., the desired impression on or recognition by reference groups such as fellow farmers, veterinarians, or a dairy company (20, 33). The TPB is probably the dominant theoretical framework for studying farmer attitude and behavior with regards to AHW (15, 33–38). However, the model's conceptual design to understand and predict human behavior works best for very particular questions (e.g., intention to improve the management of foot lesions) but is less suited to explore intentions to change behavior on a more general level (e.g., intention to improve animal welfare on the farm) (21). Furthermore, the TPB follows a rationalistic approach, which might miss relevant motives explaining farmer behavior regarding animal health and welfare.

Considering the wide range of perceived benefits and their interdependence affecting farmer behavior as well as potential differences between individuals in what motivates them, a comprehensive understanding of farmer motivation is necessary when trying to stimulate behavioral change in farmers in order to improve AHW (39, 40). Advisory strategies building on such an understanding and taking individual farmer motivation into account, promise to be more effective than one-size-fits-all approaches (20, 38). Yet, few attempts have been made to investigate individual differences between farmers, while this has been suggested for future research to further the understanding of farmer motivation regarding AHW (31).

Standard approaches to understand attitudes include qualitative (e.g., focus group discussions, interviews) and quantitative (e.g., questionnaire) techniques. The first, however, is often criticized for lacking statistical rigor and the latter for being prone to bias based on misunderstood questions or categories (41). In this study, we applied Q methodology to explore shared viewpoints among a sample of Austrian dairy farmers asking what they perceive as motivating to ensure good health and welfare of their livestock. Q methodology was first introduced in 1935 by William Stephenson (42) and is suited for exploratory and theory-generating research, aimed at revealing shared subjective viewpoints and creating taxonomies of these viewpoints (43). Contrary to conventional by-item factor analysis (a so-called R methodological technique), it incorporates a by-person factor analysis, which combines quantitative and qualitative aspects of social research (44) in order to group similar patterns of thought on a specific topic of interest (45). This means that in a Q study participants are considered as variables and test items as population, thus essentially inverting the R methodological tradition. It allows to develop a holistic image of individuals and to thoroughly contrast their differences based on rigorous statistical methods. To this end it is not possible to merely transpose data gathered for R methodological purposes but it requires new data where items are measured relatively to one another by a collection of participants (41, 46). The goal of a Q methodological study is not to estimate what proportion of the population shares certain viewpoints (47). Rather, it is concerned with establishing the existence of certain shared viewpoints and with understanding and comparing them (46). The method has been applied in a wide range of disciplines such as political science (47, 48) and health psychology (44, 49), but also in the fields of agricultural and veterinary sciences (50–54). For example, Q methodology has been used to examine differences in management styles among farmers (54) and to better understand farmers' viewpoints, e.g., dairy farmers' expectations related to their participation in a herd health management program (51).

With our study we intend to add to a comprehensive picture of farmers' viewpoints toward working with AHW, investigating (i) how a set of potentially motivating statements regarding the improvement of dairy cow health and welfare is assessed by farmers and (ii), whether, based on this assessment, groups of respondents sharing the same viewpoint can be identified, characterized and contrasted. Such an understanding may help to develop appropriate communication approaches and successful advisory services.



FARMS, MATERIALS, AND METHODS


Selection of Participants

The group of participants, the so-called P set, was selected from among 2,600 family-run dairy operations of an Austrian dairy company. Sampling criteria listed in Table 1 were determined by availability of information on farm characteristics, as well as expected associations of these characteristics with distinct viewpoints on improving animal welfare. The goal of the P set design was to allow a wide range of viewpoints to be expressed by study participants and was therefore based on the abovementioned theoretical considerations. In a first step, 73 eligible participants were contacted by representatives of the dairy company and asked for consent to take part in the study. Those who agreed were subsequently contacted by LM to explain the aim of the study and to arrange an appointment for data collection. LM visited all participants between December 2018 and February 2019 at their homes, where the sorting procedure was performed, the post-sorting interview conducted and additional demographic data (see Table 1) was collected. The selection and acquisition process resulted in a final P set of 35 farmers, who did not receive any compensation for their participation. It should be noted, that in Q methodological studies, the validity of the statistical inferences involved in establishing the existence of a factor does not depend on large numbers of participants (47). In contrast, suggestions for the minimum number of participants in by-item factor analysis based on a conventional questionnaire-survey approach utilizing scale items (R methodological techniques) vary roughly between 100 and 500, depending on particular study conditions (55).


Table 1. Descriptive characteristics of all participants (P set) and of the participants allocated to extracted factors F1–F4.
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Concourse and Q Set Design

To provide participants with the means to deliver a satisfactory model of their viewpoint, the first stage of a Q methodological study includes “an attempt to survey, as far as possible, the field of what is sayable about the issue of concern” (44). This collection of information is termed concourse (56). Motives potentially impacting on farmers' decisions in the context of improving dairy cow health and welfare were predominantly extracted from scientific publications in the field of animal welfare and farmer attitude. Additionally, online video platforms were searched for interviews with farmers which served in building the concourse. The process of collecting statements was continued until only few new ideas emerged (47). The resulting collection of 344 opinion statements was condensed to a representative sample of manageable size, the Q set. To this end, recurring themes of motives were identified in an open and inductive coding process utilized in qualitative content analysis (57). Terms to create themes were either taken verbatim (e.g., pain) or paraphrased according to the researchers' understanding (e.g., job satisfaction). Iterating this process generated 40 categories (e.g., farmer work satisfaction, profitability, expectations of society, moral obligations toward the animal etc.), each containing several replicates of related statements. Inclusion of statements in the Q set was based on the considerations that (i) each category was represented in the final selection and (ii) selected statements were easy to understand and, as far as possible, attributable to only one category. To ensure clarity and to test the general suitability of the selected statements, the sorting procedure was piloted on 3 university employees and one dairy farmer. The pilot phase led to a simplification of some statements and the replacement of others in order to increase understandability. Furthermore, the category “connection between animal welfare and organic agriculture” was removed because not all participants produced according to organic standards, yielding a final Q set of appropriate size (46, 47) containing 39 statements.



Sorting Procedure and Post-sort Interview

The data collection process during the farm visits, which lasted for 1.5 h on average, essentially followed recommendations of Watts and Stenner (46). After a short oral introduction to the study goal and the general sequence of data collection, participants were instructed to assign each of the 39 statements a position along an analog rating scale answering the question “What motivates you to ensure that your cows are well?” (see Figure 1). The predefined quasi-normal distribution grid ranged from “describes my motivation very poorly” to “describes my motivation very well.” By positioning all statements relative to each other, farmers were allowed to provide a comprehensive model of their subjective viewpoint on the above question. To facilitate the sorting process, participants were firstly directed to group the Q set into three piles; one for statements that they felt described their motivation well, one for statements they perceived as describing their motivation poorly and a last one for statements they felt indifferent about. Farmers were encouraged to inquire about statements that were unclear. If this was the case, LM explained the researchers' understanding of it, however, trying not to impose a specific meaning on it. The participants were then asked to sort the statements into the grid, starting with any of the three piles. After putting the statements into place, participants were asked to revise the whole sort and correct allocations where deemed necessary. Each column was then assigned a numerical ranking value between −4 to +4 including 0. This step is required for the analysis, but was carried out post-sorting to avoid an impact of the numerical values on the distribution of the statements. Subsequently, in a post-sort interview comments on the statements that participants felt strongly about (sorted between −4 to −2 and between +4 to +2, respectively) were audio-recorded, explaining what the particular statement meant to them and why they had assigned it that position on the rating scale. Also, participants were encouraged to comment on any other issues they wanted to mention (e.g., missing aspects, perception of the method). However, the methodology itself was not discussed in detail during the farm visits.


[image: Figure 1]
FIGURE 1. Design of forced choice quasi-normal distribution grid exemplifying the representative Q sort for factor 1.




Statistical Analysis and Factor Interpretation

One of the 35 participants was excluded from further analysis as the result of the sorting procedure was mistakenly not recorded. Each of the remaining 34 Q sorts was correlated with each other (Software PQMethod, Release 2.35) calculating the Pearson product-momentum correlation coefficient [image: image] where d equals the difference between the ranking values of a given statement for the pair of participants to be compared and the constant k = 2Ns2 with N = 39 statements and the variance s2, which, due to the forced distribution, is equal for all Q sorts. The resulting 34 × 34 correlation matrix, with theoretical values ranging between −1 to +1, provides the raw data for the subsequent centroid factor extraction. A correlation coefficient of r = +1 would indicate two identical sorts, whereas r = −1 would describe two Q sorts being exactly the opposite of one another and r = 0 would indicate complete absence of correlation (47). In accordance with recommendations for Q methodological factor analysis, seven factors were extracted and four retained for the subsequent Varimax rotation. This corresponds with suggested solutions based on different criteria (29, 30) (e.g., Humphrey's rule: 1 factor, Scree Test: 2 factors, Kaiser-Guttman criterion: 5 factors, Brown's magic number seven: 7 factors). A Q sort was accepted as significantly loading at p < 0.01 on an extracted factor (see Table 2) if the respective rotated factor loading exceeded this study's significance level of [image: image]. Q sorts significantly loading on a factor are understood as defining the respective factor and were subsequently used to create factor arrays. A factor array in turn is an ideal-typical Q sort for a factor, achieved by a process of weighted averaging of all significantly loading Q sorts and thus has the appearance of a single Q sort (46, 47). Figure 1 exemplarily shows the factor array of factor 1, for which 8 significantly loading Q sorts were considered. Factor arrays for the remaining three factors can be derived from the factor scores listed in Table 3. Each factor is described in the following section, starting with a short summary of demographic details of significantly loading participants. Statements placed at the outermost ends of the forced choice distribution (+/−4 and +/−3), distinguishing statements (Z-scores of statements differing significantly at p < 0.01, see Brown (47) for details) as well as the crib-sheet as suggested by Watts and Stenner (46) were used for factor interpretation. A crib-sheet is established for each factor and contains statements ranked at +/−4 and those ranked higher or lower in the respective factor than in any other. Tied statements were also included. This helps to get an idea of what is (non-)essential for and what distinguishes the respective factor from others. Statement number and respective factor score are given in parenthesis (e.g., 32:+4) to support factor interpretation. In order to illustrate the different viewpoints, short quotations derived from the post-sort interviews are presented.


Table 2. Rotated factor loadings, count of defining sorts (factor loading exceeding ± 0.41), explained study variance and correlation between factor scores.
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Table 3. Collection of statements (Q set) with respective factor scores.
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RESULTS

Descriptive statistics of the P set as well as allocation of participants to extracted factors F1–F4 clustered by sampling criteria are listed in Table 1. Of the 34 Q sorts, 21 were clearly associated with one of the four extracted factors, which together explained 47% of total study variance with the explained variance ranging between 16 (factor 1) and 9% (factor 2). Seven Q sorts were excluded as they did not load high enough on any factor (non-significant Q sorts 2, 8, 11, 18, 20, 21, and 22) and six Q sorts were excluded as they loaded significantly on more than one factor (confounded Q sorts 4, 5, 12, 15, 28, and 32). Table 2 shows the rotated factor loadings of each participant on the four retained factors, as well as the correlations between the four factor arrays. The highest correlations hold between the factor arrays of factors 1 and 4 and factors 2 and 3, with rS = 0.44 (p = 0.005) and rS = 0.43 (p = 0.006), respectively. While the correlations indicate that these combinations of factors share some aspects (and might therefore also be interpreted as alternate manifestations of only two viewpoints), we decided to describe them individually as they each hold interesting particularities.


Viewpoint 1 Focuses on Instrumental Values of Animal Welfare Such as Economic Revenue but at the Same Time on Job Satisfaction and Work-Life-Balance

Factor 1 explains 16% of total variance. Eight participants (three females aged 42–56 y, five males 31–55 y) loaded significantly on this factor. Four of them produced according to EU organic regulations, three produced haymilk. Five farmers kept their cows tethered. Three of those farms routinely provided access to pasture and two were in transition to either tethering with access to an outdoor run and/or pasture or loose housing. The remaining three farmers kept their cows in loose housing systems, with two of them providing access to pasture. Herd size ranged between 7 and 35 dairy cows, with the dairy operation accounting for 50, 75, and 100% of total household income for four, three, and one farm, respectively.

For participants loading on factor 1, the animals' and the farmer's well-being go hand in hand (6:+3), because “if the cows are well, the farmer is well too” (participant 23 = P23). Taking good care of one's livestock is self-explanatory as the daily work with animals gets easier (14:+4) and the farmer has more time left for other things (7:+3). Referring to non-ambulatory cows, P33 commented: “When I have a sick animal, I have to put on my work clothes and I have to move the animal. Every three or four hours. This is time consuming.”

A good welfare state of the cows is perceived as a positive feedback on the stockperson's work with the animals. This feeling of doing the right thing is central to the viewpoint of factor 1 (32:+4). P26 explained: “Then you think: ‘I can keep on running the system in this way, and it'll be fine. If not, they would be sick more often’.” Closely linked to this perception of doing the right thing, is a desire for peace and quiet after work (4:+2), as P23 illustrated: “Then I leave the stable in the evening and I see: ‘I didn't need the vet.’ […] That's a good end to a good day.” On the other hand, when “I have to worry or get upset in the barn, I'll be taking it home with me, and I can't relax.”

As much as for work satisfaction and time management, participants loading on factor 1 also see a clear win-win situation regarding productivity or profitability and AHW. Animals produce as efficiently as possible, when they are well (23:+3). “The healthier a cow is, or the fitter, or the more comfortable she feels in the stable, the more milk she can give. Or the less likely she is to get sick” (P26). When a cow is well, she will produce high quality milk (20:+2) enabling the farmer to earn a good farmgate milk price (35:+2) and make a living off farming (9:+0, cf. other factors). Thus, cows experiencing good welfare will ensure profitable farming (3:+1). Consequently, it is legitimate and needs no justification that economic considerations are in the foreground when handling cows (21:−1).

The importance of a good and trusting relationship between human and animal is emphasized (27:+2) and cows are attributed the right to live a good life (19:+2). Yet, the animal as sentient being capable of suffering is not essential to the viewpoint of factor 1 (29:0, 34:+1). This notion is further supported by a rejection of the concept of natural behavior as an important motivation (30:−1). Comparing loose housed and tethered cows, P26 doubts that “a cow can only be well, when she can move around.”

The public discussion about animal welfare is perceived as a fashion and media hype with little relevance for farmers (28:0, 31:−3, 37:−2). “Animal welfare has always been there” (P23). This comment indicates a mindset, in which livestock farmers have always looked after their animals and in which the issue of animal welfare does not need to be addressed by lay people. The opinion of outsiders carries little weight, because people “who have nothing to do with livestock, don't have a clue” (P33). People experienced in dairy farming recognize a sick cow as something normal, unavoidable, and know that the farmer will already have taken appropriate measures. Participants loading on factor 1 are unwilling to justify their work to outsiders, who do not grasp a dairy farmer's reality for lack of knowledge and insight (25:−2). “They are welcome to express their demands. But I don't care. This is my own responsibility” (P23).

People loading on factor 1 do not seem to perceive a need for change regarding living conditions of dairy cattle, neither on their own farm (12:−2, 13:−4, 18:−1), nor in dairy farming in general (16:−4, 36:−3). P23 sums it up as: “Anyway, there is no other way of dairy farming.”



Viewpoint 2 Tries to Accommodate Societal Expectations Toward Animal Welfare With Economic Success

Factor 2 explains 9% of total variance. Five participants (one female 52 y, four males 36–54 y) loaded significantly on this factor. Three of them produced according to EU organic regulations and three produced haymilk. The animals were loose housed on three farms, two of which provided access to pasture. Both farms with tie-stalls offered access to pasture. Herd size ranged between 15 and 53 dairy cows and the dairy operation contributed 50, 75, and 100% to the total household income of three, one and one farm, respectively.

Participants loading on factor 2 see a close link between the well-being of animals and their productivity (3:+3, 23:+3), because “with an aching foot, a cow will give less milk” (P6). High performance, in turn, does not necessarily equal good welfare, as P19 stated: “I can produce a good amount of milk, even if my animals are not that well.” Thus, animals are perceived to pursue their own goals, which are not always easy to reconcile with the farmer's intention. Pain and stress, for instance, “cannot always be avoided” (P19; 29:−1) which goes along with putting only minor importance to a feeling of doing the right thing when handling animals (32:0). People in factor 2 emphasize a clear distinction between cows and humans (11:0, 38:−2), and cows are not understood as being dependent on the farmer (15:−3). The human-animal relationship is not pivotal to their expressed viewpoint (27:−1).

Job satisfaction and farmer's well-being are not directly linked to animal welfare (4:+1, 6:−2), as P19 put it: “I do pay attention to the well-being of my animals, but for my own well-being…it takes more than just that [well-faring cows].” Easing labor and saving time are not central as motivations (7:−2, 14:0). Quite contrary, it is perceived as “a lot of work, to make sure the cows are well” as P29 explained.

Participants associated with factor 2 refrain from imposing their own viewpoint on, and comparing themselves with others (16:−4, 39:−4). However, there is an indication of very cautious criticism (36:−1, cf. factor 1), which was more openly expressed in the post-sort interviews. Compared to systems of “mass production” (P19, P29), in which “milk is produced at the very expense of the animal” (P19), they want to provide better conditions on their farms. Such an exploitative management style is considered detrimental to the public's image of agriculture, an issue very important within factor 2 (28:+3). Having outsiders see a sick cow in one's own stable, “is unpleasant, every time” (P6; 25:+1). Not only is there a marked sensitivity to public opinion, participants loading on factor 2 may even welcome ideas and demands from society (17:+2, 37:+2). P19 explained that, “[…] once in a while, society draws your attention to something, [and] sometimes you end up thinking: ‘They are not utterly wrong’.” The public debate about animal welfare therefore, is cautiously perceived as an opportunity rather than a threat (31:−1, cf. other factors), because “the public is also our customer” and “we have to stand out from the crowd” (P29). At the same time, participants in factor 2 are aware of producing for a market in which “price is paramount” (P34; 35:−3).

In contrast to more intensive husbandry systems, the own form of dairy farming is perceived to avoid stress, pain and suffering for the animals (34:+4) and to permit the performance of natural behavior (30:+2). These properties of a husbandry system ensuring the well-being of cows, are at the same time understood to lead to economic success (P19): “That's a clear case: ‘Profit depends on animal welfare’.” Economic performance and animal health and welfare are perceived to be interdependent in this way, making it unnecessary to put economic concerns in the foreground when handling cows (21:0). Participants loading on factor 2 do see conflicts of goals between farmer and cow, but are confident about their own ability to resolve them. They see a need for change in dairy farming toward better animal welfare, and strive to keep up with new developments (12:+1, 18:+4).



Viewpoint 3 Emphasizes a High Ethical Standard and Does Not Fear Comparison With Fellow Farmers

Factor 3 explains 12% of total variance. Five participants (all male, 32–65 y) were significantly associated with this factor. Four of them produced according to EU organic regulations keeping cows loose housed. One conventional operation kept cows in tie-stalls. Two farms produced hay milk. All five farms provided access to pasture. Herd size varied between 12 and 38 dairy cows and the dairy operation contributed 25, 50, 75, and 100% to the total household income in one, two, one and one farm, respectively.

Participants loading on factor 3 recognize a cow as an animal “born to move” (P31). Thus, allowing cows to perform their natural behavior is of particular importance in their expressed viewpoint (30:+3). A cow is “not only a means of production” (P31; 29:+2) but a sentient being, entitled to enjoy a good life (19:+2), as P24 illustrated: “She should have a great life.” Although cows are perceived as distinct from humans (11:−2, 38:−1) and not dependent on farmers (15:−3), it is vital to avoid unnecessary stress, pain and suffering (34:+4).

Farmers associated with factor 3 disapprove of production systems, in which “the cow only lives 3 to 4 lactations and then she is replaced” (P30) and where “the animal itself doesn't count anymore” (P31). Their own way of dairying is perceived to be different from mainstream farming (16:0, cf. other factors), providing improved living conditions (36:0, cf. other factors) and improved animal welfare through innovation (18:+2). There also is relatively little reluctance to compare themselves to other farmers and to present their own approach to dairy farming as different or even superior (39:−1).

A desire to strike a balance between economic and other, ethical considerations is expressed (21:+1), as P24 explains: “[…] profit, sure, yes. One has to make a living. But it's not everything. Not at any price.” Consequently, productivity and profitability are rejected as motivations to invest effort into improving animal welfare (3:−1, 23:−3). P30 illustrated: “As an organic farmer, you cannot just go for the money. You have to kind of live this and say: ‘Well, even though this cow might not be very profitable any more, she can stay a while longer, and that's it’.”

Saving time and easing labor is not vital to the viewpoint of factor 3 (7:0, 14:+1), because “if you are a dairy farmer, the animals come first” (P24). Personal well-being is nevertheless important and is considered to go hand in hand with animal welfare (6:+4). As P31 explained, “when you notice a sick calf in the evening, you won't get a good night's sleep.”

Though demands of society regarding animal welfare rather pose an opportunity than a threat (31:0, cf. other factors), interference of outsiders or business partners is clearly rejected as a motivation to ensure animal welfare (8:−4, 22:−3, 24:−4, 25:−2, 37:−2). Commenting on statement 37, P24 clarified: “as a farmer, it's first of all your own responsibility to take good care of the animals. You mustn't let others push you around too much, or they will start to command what you have to do.” Animal welfare contributing to sustainable agriculture (17:+3) is as important as a positive image of agriculture in society, since “we always have to justify ourselves for keeping livestock” (P30; 28:+3).



Viewpoint 4 Strives to Share a Good Life With Cows

Factor 4 explains 10% of total variance. Three participants (one female 57 y, two males 32 and 44 y) were significantly associated with this factor. All of them produced according to EU organic regulations with loose housing and access to pasture. Additionally, two of them produced haymilk. Operation size was 6, 7, and 22 dairy cows, respectively. The dairy operation contributed 25 and 50% to total household income in 2 and 1 farm, respectively.

For participants loading on factor 4, cows have to be treated with “respect and appreciation” (P25). Animals are perceived as sentient beings, or even “persons” (P9; 11:+3, 29:+3, 38:+1). The animals' dependence on humans makes it necessary to care for them (15:0, cf.: other factors) and to give them the opportunity to perform natural behavior (30:+2). A trusting relationship with the animals is central to the viewpoint of factor 4 and leads to both emotional and work-related benefits. P9 explains: “Stroking calves is not only nice and calming. The animals are much easier to handle once they know that I mean them no harm. […] If a cow sees me as her enemy, […] we both have an unpleasant life” (4:+2, 27:+2). Easing daily labor (14:+3) is an important motivation in factor 4, with an impact on personal, emotional well-being, as P25 described: “When a cow has problems with her claws, you will be confronted with this every day […]. That's not a good feeling […] and you will keep asking yourself: ‘Why?’.” Legal requirements on animal protection are considered an absolute must but neither sufficient nor satisfactory (8:+1). Surprisingly, avoiding unnecessary pain, stress and suffering is rejected as a motivation (34:−1). This is a seemingly contradictory result, which P9 explains as follows: “When I read this, I'm thinking: ‘Too much has gone wrong already’.”

For participants loading on factor 4, a positive correlation between farm profitability and animal welfare exists “only to some extent and is maybe just not that important. […] If, for example, a calf stays longer on my farm, I don't make more profit, but the animals are better off” (P25). Profitability and productivity are rejected as motivations (3:−2, 23:0). P9 explained: “it's not all about the figures. Of course, if you would reach your limits [of economic viability], then you would have to look at the figures. But it's not what you think of during your daily work in the stable. You don't think: ‘I will brush this cow now, maybe that'll make me another 3 cents.’.”

Reducing expenses for veterinary treatment and extending the productive life-span of cows (2:+2, 33:+4) fits better into the viewpoint of factor 4 farmers, because “if the cows grow old, the economic part usually turns out to be just fine” (P25). However, economic considerations seem to be less important than emotional concerns. P9 explains: “There is this saying that old cows and young hens make a farmer rich […]. But the thing is, the older a cow gets, the more you get used to her. You just like her because of the many years you have spent together.” Apparently, participants loading on factor 4 feel that in some situations “it is necessary to put aside economic thoughts. Sometimes it's better to focus on personal, and on emotional matters” (P25; 21:+4).

While meeting their own high ethical standards is important to participants loading on factor 4, they are reluctant to act as role models or to compare themselves to other farmers (16:−3, 36:−2, 39:−3). Demands and opinions of society and other stakeholders regarding animal welfare seem to be rather irrelevant to participants in this group (25:+1, 28:+1, 31:−2, 35:−2, 37:0), and the dairy company is clearly rejected as a relevant reference point concerning animal welfare (22:−4, 24:−4). P9 boiled it down to: “I'd rather do it for the cow, than for the recognition.”




DISCUSSION

Using Q methodology, we investigated how Austrian dairy farmers assessed a set of potentially motivating statements regarding the improvement of AHW. We identified and discriminated between four viewpoints, showing that (i) there are important differences between individual farmers in terms of what they perceive as motivating to improve AHW, and, despite these individual differences, that (ii) farmers can be subsumed in distinct viewpoints according to their motivational pattern regarding the improvement of AHW. To our knowledge this is the first study employing Q methodology to investigate farmer motivation to improve dairy cow welfare. Directly comparable literature is therefore lacking. Still, related research is available in order to allow a comprehensive discussion of our findings.


The Complexity of Farmer Motivation Merits Detailed Distinction

The understanding of what defines good AHW and the emphasis put on intrinsic and instrumental values of AHW allows a rough classification of the identified points of view. Participants sharing Viewpoint 1 are predominantly motivated by instrumental values and seem to understand animal welfare mostly in terms of biological functioning. The animals' affective state and natural behavior were not important for this group. In contrast, Viewpoints 3 and 4, respectively, are characterized by an understanding of AHW that also incorporates concepts of affective state and natural behavior. Participants loading on these two factors describe themselves as motivated mainly by intrinsic values of AHW related to empathy and moral obligations toward the sentient animal. Viewpoint 2 is particularly interesting, as it falls between these two large groups. On the one hand, it is characterized by an understanding of animal welfare that goes beyond biological functioning. On the other hand, participants sharing Viewpoint 2 emphasize a legitimate connection between business goals and AHW. These findings are largely in line with Bock et al. (58), who described two groups of European pig farmers differing in their perception and definition of animal welfare. One group thought of animal welfare mostly in terms of basic biological needs, seeing production performance (e.g., growth) and animal health as the best indicators of good animal welfare. Animal welfare was important to them, because of its impact on zoo-technical performance and economic success. A second group, mostly consisting of farmers participating in specific animal welfare or organic farm assurance schemes, understood animal welfare in terms of the animal's ability to express natural behavior and emphasized freedom and comfort of the animals. They valued animal welfare both for its impact on production and business, and for ethical reasons connected to the animal as a sentient being. A very similar classification of farmers' understanding and valuation of AHW was obtained by Kauppinen et al. (33) (intrinsic and instrumental value) and Austin et al. (59) (business and welfare orientation), together reflecting the four viewpoints found in the present study.



Instrumental and Intrinsic Values of AHW

The results of our study show that not all dairy farmers are motivated by the same drivers to improve AHW. Instrumental values are particularly strong motivational drivers for Viewpoint 1 but also present in Viewpoint 2. For example, the effect of good AHW on efficiency of milk production and on milk quality is important. However, Viewpoint 2 focuses on economic performance, thus corresponding with the finding of Hansson and Lagerkvist (31) that the most important instrumental values of AHW for Swedish dairy farmers were related to the economic performance of the farm. Viewpoint 1 puts much more emphasis on job satisfaction, a good work environment and reducing time for herd-related work, thus freeing up time for other tasks or leisure. However, when it comes to the other instrumental values of good AHW as outlined above, there are important differences between our results and those of Hansson and Lagerkvist (31). In the latter study, freeing up time and experiencing a good work environment was not important to farmers in the overall ranking. This is in contrast to the strong emphasis put on these aspects by Viewpoint 1 in our study and might be attributed to the fact that Hansson and Lagerkvist derived one overall ranking of values for all participating farmers. Differences between individuals may thus have been masked. In this context, it is interesting to note that, performing a (by-item) principal component analysis the value statements “To make sure that my dairy cows are healthy, so that I have time available to do other things” and “To make sure that my dairy cows are kept in such a way that I can earn my living from my business” loaded on the same component (31). While it is important to remember that this is not the same as a factor in Q methodology (which is based on correlations between individuals), it is still noteworthy that these two instrumental values also go together in our study: they were both quite important for Viewpoint 1.

Also the results of Valeeva et al. (20) closely resemble Viewpoint 1 in our study. Investigating the motivation of dairy farmers to improve mastitis management, they compared a hypothetical milk price premium to a penalty scenario. While avoiding animal pain and suffering (an intrinsic value of AHW) did play a role in the decision to address udder health problems, the most important motivational drivers revolved around instrumental values. Based on the perceived importance of eight selected motivational drivers, farmer behavior was most strongly affected by the expected effect of improved udder health on job satisfaction (“intangible feelings of farmer pleasure” e.g., doing the right thing), the overall situation on the farm (practical benefits such as “making daily work easier”) and economic performance.

Viewpoints 3 and 4 described themselves as motivated mainly by intrinsic values of AHW. Also Hansson and Lagerkvist (31) found that intrinsic values (e.g., a feeling of happiness associated with treating cows well, absolute rights attributed to animals) were stronger motivational drivers of farmer behavior than instrumental values (e.g., profitability, being able to continue the business). However, this general finding was not confirmed in our study, since participants sharing Viewpoint 1, for example, described themselves as predominantly motivated by instrumental values of AHW.

Valeeva et al. (20) also investigated possible individual differences between farmers in relative importance attributed to the eight motivational drivers. Applying cluster analysis to identify groups of farmers sharing similar motivational patterns, farmers differed in what they perceived as most motivating. The groups differed, among other aspects, in the relative importance they attributed to the different instrumental values offered in the study (job satisfaction, work environment and economic performance), i.e., in the nature of instrumental benefits they valued most (cf. Viewpoints 1 and 2). The authors concluded, that when trying to stimulate behavior change in the context of mastitis management, it is important (i) to take into account individual differences between farmers in motivational pattern (i.e., not everyone is motivated by the same things) and (ii) to pay special attention to which type of instrumental benefits is most important to the individual in question, i.e., to go beyond monetary benefits and take into account “soft” or practical issues such as job satisfaction and work environment. These findings are very much in line with our results which show that individual differences go beyond a simple dichotomy (intrinsic vs. instrumental), and that in order to thoroughly understand farmer motivation in the context of AHW, it is worthwhile to distinguish between different farmer viewpoints.



Social Norms and Farmers' Relationship to Outside Reference Groups

The perception of what relevant other people do or expect one to do, is generally recognized as strong driver of human behavior (60). Howley (40) argues, that farmers seek to balance economic, social and lifestyle goals and cannot be understood as mere profit maximizers. For understanding and changing farmer behavior, it is therefore of particular interest how farmers relate to outside reference groups (e.g., veterinarians, herd health advisors) as social norm. While Viewpoint 2 is characterized by an outward orientation toward society and market and an attentiveness to what outsiders think, Viewpoints 1 and 3 reject interference from outside parties, especially from groups perceived to have limited knowledge about the practical reality of dairy farming. In accordance with the outward oriented Viewpoint 2, Hansson and Lagerkvist (31) found that the recognition by reference groups, both inside and outside the dairy sector, was rated highly among the benefits of good animal welfare. Similar to Viewpoint 2 in the present study, this openness toward society was related to entrepreneurial or marketing considerations, aimed at being able to meet changing consumer demands. In another study (25), the same authors found recognition by consumers and authorities to be valued by farmers, especially for marketing reasons. Participating farmers saw a positive impression on outside reference groups as a necessary precondition for sustained sales in the long run. These results, and the viewpoint of factor 2 in the present study, suggest that being able to fulfill expectations of outside reference groups in society may be important at least to some farmers. However, Valeeva et al. (20) showed that dairy farmers in the specific context of mastitis management attributed little importance to recognition for a job well done (e.g., awards or articles published in specialist magazines) or improving the public image of dairy production. Focusing on the reference group of fellow farmers, little importance is attributed by Viewpoints 1, 2 and 4, respectively and any comparison to other farmers is rejected. Only Viewpoint 3 shows comparably little reluctance to benchmarking with other farmers. Applying a Theory of Planned Behavior framework, Jones et al. (15) found that farmers' beliefs about actions and expectations of important social reference groups, such as peer farmers, have very limited influence on intentions of dairy farmers to adopt additional herd health measures. This is in accordance with Viewpoints 1, 2, and 4. They conclude that installing successful others as role models or benchmarks is unlikely to help in achieving behavior change. Fellow farmers as social reference group were also found to have only little impact on farmers' decision to join a hypothetical dairy health program regarding Bovine Virus Diarrhea (38). With regard to mastitis management, Jansen et al. (61) found more pronounced differences when investigating the so-called “hard to reach”-farmer. Farmers described as such did not constitute a homogeneous group but could be divided into 4 distinct categories based on data from semi-structured interviews. They differed greatly in their orientation toward their social environment and their trust in information received from outside sources. While some farmers were found to be open toward outside groups (e.g., other farmers) and information sources, others were inward oriented and focused mainly on their own farm. Particularly, the “Reclusive Traditionalists” as termed by Jansen et al. (61), characterized by an inward orientation, a dislike for interference from outside and a reluctance to compare themselves with other farmers, share these properties with Viewpoint 1 in our study. In contrast Viewpoint 2 in our study, which is open explicitly to consumer demands resembles characteristics of the so-called “Proactivists,” which were described as well informed and interested in new development.



Limitations of the Study

Q Methodology was considered especially promising for the investigation of farmers' viewpoints toward the improvement of animal welfare, as it allows a thorough comparison of comprehensive representations of individuals by balancing different statements along a qualitative rating scale in combination with rigorous statistical correlation and factor extraction techniques. In contrast, utilizing an R methodological approach does not allow to capture holistic images of individuals (46). However, a potential limitation of this study lies in the construction of the concourse, i.e., how we compiled the collection of possible motivating aspects of good animal health and welfare, which was subsequently reduced to form the set of statements to be sorted (Q set). The better this set of statements represents the diversity of ideas present among the studied population, the easier it is for participants to express their viewpoint accurately (46). Building the collection on scientific literature and online sources alone may have led to some ideas not being present in the set of statements, limiting participants in the expression of their viewpoint. Collecting material directly from natural speech of farmers, i.e., in-depth qualitative interviews or focus groups, might have added additional information. Apart from this limitation particular to our approach, it is important to acknowledge, that the researcher's choice of which statements to provide for sorting obviously limits the participants in expressing their viewpoints and influences the emerging factors and their interpretation. Despite possible shortcomings of the offered set of statements, the clear differences described above show that participants in our study were able to use the statements to express distinct viewpoints. Furthermore, non-response bias may have occurred to some degree, as 39 of the initially 73 selected participants refused to take part in our study and it was particularly difficult to recruit conventional farmers. Non-response bias is especially probable if there is an important relationship between a person's decision to participate (or not) and the subject the researchers want to study (62). In our case, a person's attitude toward animal health and welfare may well affect their decision (not) to participate in our study (especially seen against the backdrop of tense societal discussion on this topic). To reduce the bias introduced by self-selection, a priori selection criteria were defined which we expected to be related to differing attitudes toward animal health and welfare. We continued recruitment until the obtained participant group was balanced with regard to these selection criteria. Another possible source of bias in our study is the effect of social desirability during the sorting and interview phase. Participants may perform or report behavior according to perceived expectations of others (63). To reduce the effect of social desirability on the behavior of participants, LM visited all participants at their homes, where we expected them to feel comfortable and tried to establish an atmosphere of trust during sorting and interview.




CONCLUSION

As farmers are the ultimate decision-makers, understanding their motivation for improving animal health and welfare and knowing about respective differences is of great importance for facilitating change and planning intervention strategies. Using Q methodology, we were able to draw high resolution images of different farmer typologies. We argue that it is not important what the dominating viewpoint within a population of dairy farmers is, but rather it is essential to identify the diversity of viewpoints and find a quick and easy way to categorize farmers accordingly. Farm and personal characteristics may indicate how animal health and welfare are defined and valued and further research is suggested to develop a method for rapid classification of farmers according to the identified typologies. Considering these individual differences may allow a more adequate approach to induce behavior change and consequently enables advisors to specifically address leverage points with a high chance of farmer compliance. For example, communication strategies and incentives could in future be tailored to the viewpoints identified, thus helping extension specialists or veterinarians in taking on a proactive role in the process of improving AHW. Such knowledge can also be integrated in the training and education of advisors.
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Farmer-ID (Q sort) F1 F2 F3 Fa4

1 027 008 036 0.49°
2 0.15 0.40 030 0.28
3 0.09 0.41 024 -0.15
4 033 005 0.41 052
5 0.48 0.15 0.42 0.49
6 0.09 074 013 0.20
7 0.69 0.13 0.19 0.32
8 0.13 -031 006 0.16
9 0.00 0.12 -0.02 0.67
10 047 -009 037 0.02
11 024 020 022 0.06
12 034 0.13 055 0.41
13 0.54 021 033 0.13
14 0.12 0.19 049 007
15 058 0.13 0.19 0.44
16 0.66 -002 0.15 0.36
17 063 021 029 0.30
18 026 030 020 032
19 001 0.76 009 0.22
20 -0.15 021 027 0.12
21 039 021 029 0.00
22 030 021 039 0.30
23 077 -0.02 029 0.15
24 0.02 -002 070 0.30
25 028 002 0.18 073
26 063 007 -0.08 0.04
27 039 003 048 0.28
28 0.49 0.17 036 0.46
29 024 053 0.18 0.18
30 0.19 021 068 -0.08
31 0.06 030 068 0.07
32 0.41 021 -0.08 0.44
33 075 004 -0.07 0.10
34 031 062 027 0.17
Count of defining sorts 8 5 5 3
Explained variance in % 16 9 12 10
Correlation between factor scores

Fl 032 038 0.44
F2 043 0.30
F3 033

*Defining sorts employed for the calculation of the factor arrays are marked in boldface.
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Statement

To myself, | can only justify having dairy cows if | provide them with good iving conditions.
When my animals are well, | have to callin the veterinarian less often.

1have more financial returns when my animals are well.

When my cows are well, | am satisfied after a day's work.

It makes me proud, when my cows are well.

The wellbeing of my cows and my own wellbeing go hand in hand.

When my cows are well, | have more time for other things.

Itis not enough to only comply with legal standards.

When my cows are well, | can earn aliving with my farm.

1 want to make sure that on my farm, all legal requirements regarding animal protection are met.
My cows are my employees.

Regarding animal welfare, | want to hand over my farm to my successor in a better condition than | have

inherited it.

My son/my daughter will only take over the farm, if we make improvements regarcing animal welfare.

My cows faring well makes my daily work easier.
My cows depend on me.
Iwant to show other farmers, that a different form of dairy farming is possible.

Animal welfare is important for sustainable agriculture.

I'm always looking for new ideas to further improve my farm. This is also true when it comes to animal

welfare.

My cows have aright to enjoy a good life.

When my cows are well, | can produce high quality milk.
‘When working with cows, economic concerns must not be the only focus.

1 want the dairy company to know that my cows are well.

When the animals are well, they produce as efficiently as possible.

1 am worried about future sanctions imposed by the dairy company.

I really don't like it, when someone sees a cow in my bar, that is not doing well.

1am only a good dairy farmer, if my cows are well.

Feeling that my cows like and trust me just feels good.

A positive image of agriculture in the general pubiic is important for our future as dairy farmers.
For me, cows are sentient beings, above all.

‘Cows must be able to perform their natural behaviors.

The societal trend toward animal welfare represents an opportunity for my farm.

When my animals are well, | feel lie I'm doing the right thing.

When a cow is well, she will grow old and we can rely on her for along time.

I want to avoid unnecessary suffering, pain and stress for the animals.

When my cows are well, it secures a good milk price or good marketing opportunities for me.
Compared to other farms, | want my cows to be better off.

Animal welfare as a public concern is gaining more and more importance.

I see the cows as part of my family.

| want other dairy farmers to see that my cows are well.
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*Consensus statements (those which do not distinguish between any two factors at p > 0.05) are given in italics (statements: 1, § and 10).

1 Statements which are distinguishing for the respective factor at p < 0.01 are marked in bold. See Brown (47) for details.
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P set (n=34) Fi(n=8) F2(n=5) F3(n="5) F4(n=3)

Age (median; min/max) 46; 31/65 48; 31/56 50; 36/54 44;32/65 44; 32/57
Gender (female/male) 11/23 3/5 174 /5 1/2
Contribution of dairy farming in % 25/100 50/100 50/100 25/100 25/50

to household income (min/max)

Sampling criteria % n n n n n
Operation type*

Conventional (GMO-free) 33 13 4 2 1

Organic 62 21 4 3 4 3
Feeding regime’

GMO-free “standard” 23 8 2 1

GMO-free *haymilk” 15 5 2 1 1

Organic “standard” 29 10 3 2 1
Organic “haymilk” 15 5 1 1 1 1
Organic “Goldstandard” 9 3 1 1

Organic *Reine Lungau” 9 3 1 1
Access to pasture

Yes 79 27 5 4 5 3
No 21 7 3 1

Housing system

Tie-stall(al year) 9 3 1

Tie-stall (with access to outdoor 32 11 4 2 1

run and/or pasture)

Loose housing 59 20 3 3 4 3
Herd size*

at 15 5 1 2
Q2 18 6 3 1

a3 38 13 1 4 3 1
Q4 29 10 3 1 1

“Conventional milkis produced GMO-free according to the Austrian Food Codex. Organic milk is produced according to EU organic regulations.

*Haymilk is a quality scheme protected under the label *Traditionel specialtty guaranteed” by the European Commission. Essentiall, the haymilk regulatory prohibits feeding fermented
feed (ie., silage, but also certain by-products of the food industry). Haymik may be produced conventional or according to EU organic regulations. For details see: https://bity/
2M0OeEU (accessed on September 8, 2020). Organic *Goldstandard" and Organic *Reine Lungau” represent diferent Austrian private label schemes with restrictions to mainly feeding,
housing and access to pasture, and/or an outdoor run.

#Distribution of herd size among all 2,600 farms Q1 = 1-8, Q2 = 9-14, Q

15-23, Q4 = 24-343 cows.
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