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Male calves are not economically attractive for most dairy farms in the current system and are therefore considered surplus in the dairy industry. The issue has gained growing attention in many countries, due to economic and animal welfare implications. It is known that livestock extensionists play a crucial role in facilitating change and promoting sustainable practices among the farming community. This study aimed to investigate the knowledge and attitudes of Brazilian dairy extensionist regarding three potential solutions to the issue of male dairy calves: the use of sexed semen, rearing for beef, and culling at birth. Livestock extensionists from different regions of Brazil (n = 344) participated in an online survey and answered closed (multiple choice and Likert scale) and open questions. Most participants (63%) were male, 61% with ages ranging from 19 to 35 years old and 49% held a graduate education in veterinary medicine. The practice of culling male calves was generally rejected as unethical, while the use of sexed semen to reduce the birth of males was seen as having positive ethical (75%), environmental (77%), and animal welfare (81%) implications. However, participants considered it difficult to implement in small farms due to its high cost. Raising male calves for beef production was perceived as more economically viable for small and medium size (49%) than for large dairy farms (32%). In general, participants considered the fate of male dairy calves a complex issue, suggesting the need for more than one alternative to address it effectively. However, extensionists acknowledged not discussing the topic with farmers, indicating a potential lack of awareness or interest in the issue. It is possible that participants may not have received sufficient training or engaged in discussions on animal welfare issues, as this is a relatively new subject during their professional development. The nascent nature of the issue in Brazil emphasizes the need for comprehensive education and knowledge exchange initiatives in the industry, to ensure that practitioners are well-prepared to adopt best practices in male calf management. This may foster local discourse on the topic and the development of contextualized knowledge, a crucial step for addressing aspects of dairy farming sustainability.
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1 Introduction

The dairy production chain has undergone significant transformations over the years, driven by efforts to enhance efficiency and productivity. During decades of intensification processes, dairy production transitioned from small and family farming systems to large-scale operations, accelerating the adoption of advanced technologies (1, 2). Notably, the genetic selection of highly productive and specialized breeds has become widespread (3). Alongside these advancements, changes in the milk production model have introduced some ethical challenges concerning the treatment of dairy cattle. Many aspects of the production systems are at odds with public values, with animal welfare emerging as a primary public concern around the world (4–5).

Dairy farms typically aim to impregnate cows and have a calf every year to maintain high milk production levels. This results in millions of female and male calves being born worldwide yearly. While female calves have the potential to be used for replacements and to expand the dairy herd, males contribute minimally to dairy farm profitability. Consequently, they are considered surplus to the dairy industry, as their beef production traits have diminished due to selection for higher milk yield (7). In New Zealand, approximately 40% of male dairy calves are considered a by-product and are transported to slaughter when they are between 4 and 7 days old (5). Similarly, around 22% of male dairy calves in the United Kingdom are slaughtered shortly after birth (9). Research conducted in Brazil has shown that approximately 23% (10) or 35% (11) of farmers killed male dairy calves soon after birth. Various alternatives to addressing the issue of surplus male dairy calves have been proposed. These include culling calves immediately after birth, raising them for meat production, or employing sexed semen technology to decrease the number of male calves born on dairy farms (12, 13).

The fate of male calves in the Brazilian dairy industry is often overlooked, with limited discussion among industry professionals. This lack of discussion is compounded by outdated information and farmers’ low receptivity, which can hinder the effectiveness of professional interventions. Reports from dairy farmers in Canada (14) indicate that veterinarians have little interest and involvement in calf health and rearing. Thus, it is important to explore the knowledge and viewpoints of professionals engaged in the dairy chain to expand the debate on the fate of male calves in the dairy system. To advance sustainability in the dairy sector, understanding the perspectives and motivations of professionals working directly with farmers is essential. This insight can inform the development of collaborative practices among stakeholders, leading to more effective policies and management strategies to improve animal welfare and foster a sustainable dairy industry (15, 16). This study aimed to investigate the knowledge and attitudes of Brazilian livestock extensionists regarding three potential fates for male dairy calves: the use of sexed semen, raising for beef, and culling at birth.



2 Methodology

Research involving humans in Brazil is guided by Regulations n. 466/2012 and 510/2016 of the Brazilian National Health Council. The Regulation 510/2016 specifies that surveys involving public opinion that do not identify participants are not subject to review by the CEP/CONEP (Comissão Nacional de Ética em Pesquisa). All procedures followed the ethical principles outlined in these regulations. Prior to completing the questionnaire, participants were required to read an informed consent statement and accept the conditions of the study. These conditions included anonymity, voluntary participation, and the use of data solely for scientific research purposes. Participants were assured that their responses would be treated confidentially and that they could withdraw from the study at any time by not submitting the form. All participants were required to give consent about their participation by clicking a button saying, “I agree to participate in the research” before taking the survey”.


2.1 Participants’ recruitment

Brazilian professionals involved in dairy extension — individuals with agricultural education who provide various services such as production advice and technology transfer — were invited to participate in an online survey conducted anonymously and voluntarily between January and April 2021. These professionals included those from public sectors (through government projects or funding institutions) and private companies (where farmers pay directly for advisory services).

The survey was administered using Google Forms and distributed exclusively online through multiple channels, including social media platforms (Facebook and Instagram), email, and WhatsApp. The survey link was shared in groups and on personal pages, specifically targeting individuals working with dairy extension. Additionally, an exponential nondriscrimination snowball sampling (17) was employed, wherein each participant was encouraged to share the survey with their network (18). Before answering the questionnaire, participants were provided with a brief explanation regarding the anonymity of their responses and the option to withdraw from the survey at any time by closing the form. Subsequently, each participant was required to indicate if they agreed with the consent form, and only participants who agreed were directed to complete the survey.



2.2 Questionnaire structure

The questionnaire was divided into five sections including multiple-choice, 5-point Likert scale, and open questions. Section 1 contained sociodemographic questions (sex, age, region of current work, undergraduate or graduate education, years of experience, current activity, and work location). Participants were asked whether they interacted with dairy farmers in their activity, with response options including “yes,” “no,” “only sporadically,” and “only indirectly.” Only participants indicating interaction with dairy farmers proceeded to the next section. In section 2, participants were asked about their perceptions regarding the predominance of practices concerning the fate of male dairy calves on Brazilian dairy farms; they were asked to identify the most common method employed for culling male calves and to assess how the care provided to male calves compared to that given to female calves.

In section 3, each participant was randomly assigned to one of three potential fates for male dairy calves: the use of sexed semen, raising for beef, and culling at birth. Following, nine questions were (all on five-point Likert scale) designed to assess participants attitude (19): How much do you disagree/agree (1 = strongly disagree to 5 = strongly agree) with the following statements: “It is an economically viable alternative for small (up to 30 milking cows) and medium (range from 31 to 100 milking cows) dairy farms”; “It is an economically viable alternative for large-sized (more than 100 milking cows) dairy farmers”; “It is an acceptable alternative from an ethical point of view”; “It is a viable alternative from a technical point of view”; “It is an adequate alternative from an environmental point of view”; “It is an adequate alternative from an animal welfare point of view”; “It is discussed among milk chain professionals”; “There is sufficient technical knowledge available to assist dairy farmers with this alternative”; and “Dairy farmers are interested in this alternative.” Participants were then invited to answer two open-ended questions, one about the main problem or limitation they perceived regarding the practice and one asking their suggestions to improve the issue of male calves in dairy farms.

In section 4, participants were asked to rate, using a 5-point Likert scale (1 = low impact to 5 = high impact), the potential impact of various factors on the sustainability of the dairy supply chain in the coming years. The factors presented were milk produced artificially in the laboratory, alternative products or plant-based substitutes to cow’s milk, the increase in vegetarian and vegan population, changes in environmental legislation and stricter inspections, legislative changes aiming at improving animal welfare, concerns about zoonoses, increased consumer demand regarding environmental issues and increased demand regarding animal welfare. Following this, participants were asked for their opinions on increased consumer demands regarding animal welfare issues in an open-ended question.

In the last section of the questionnaire, an additional question (also using a Likert five-point scale) assessed potential reasons for attitudes based on an animal welfare construct of affective states: “In your opinion, calves are able (1 = totally able to 5 = totally unable) to feel pain, fear, happiness, boredom?”; “In your opinion, should calves be free from hunger and thirst; pain, injury, or disease; discomfort; fear and stress; and free to express natural behaviors?.” Additionally, participants were requested to list in an open-ended question the most important factors to promote the welfare of a dairy herd.



2.3 Data analysis

We received a total of 434 responses, 90 of which were eliminated because the participants reported not interacting with dairy farmers in their work or identified themselves as dairy farmers. This resulted in a final sample of 344 complete questionnaires, distributed across the three potential fates for male dairy calves: the use of sexed semen (n = 119), raising for beef (n = 126), and culling at birth (n = 99). Our study was based on a convenience sample and should not be considered representative of all Brazilian professionals. However, they provide a rich overview of the knowledge and perspectives of livestock extensionist from various regions and with different training backgrounds, working in both public and private settings. The variation in the number of participants for each potential fate is a result of the exclusion of some participants. Thus, we used a qualitative approach to generate data to interpret and understand the knowledge of participants (20, 21) and a quantitative approach to identify differences in participants’ attitude toward the general theme “Different fates for male dairy calves: the use of sexed semen, raising for beef, and culling at birth”.

The qualitative approach was based on reflexive thematic analysis and the semantic codes was generated following the deductive orientation (22, 23). The analysis involved carefully reading all responses multiple times to fully understand the content, followed by coding based on the themes of the questionnaire (practices, limitations, animal welfare, and consumers). This coding process helped organize the data, reduce complex responses into manageable categories, and highlight key patterns and insights.

After that, the interpretation phase involved rereading the responses to make sure that the ascribed meanings made sense and editing as needed to improve reliability. For the quantitative approach, a descriptive analysis was used to represent the percentage of responses to multiple-choice and 5-point Likert scale questions. For results presentation, questions with the five-point Likert scale were reclassified into three points (e.g., 1 and 2 = negative, 3 = neutral, and 4 and 5 = positive). The number of responses for the open questions varied because some responses that were not considered valid were excluded from the analysis.




3 Results

Table 1 summarizes participants’ sociodemographic characteristics. The survey covered all Brazilian regions, with a predominance of participants from the South and Southwest regions. Most participants were male, aged between 26 and 35, and held a graduate education. The majority were professionals involved in field activities.



TABLE 1 Profile of the 344 Brazilian dairy chain professionals who participated in the survey on knowledge and attitude to different fates of male dairy calves.
[image: Table1]


3.1 Participants’ perception of currently male calf management on dairy farms

When questioned about the predominance of seven possible fates for male dairy calves, 60% of all participants (n = 344) indicated that donation to third parties (e.g., to neighbors or acquaintances) occurred in most dairy farms (Figure 1), while 56% considered raising male dairy calves for breeding purposes not common.
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FIGURE 1
 Participants’ (n = 344) perception (not common, neutral, and most common) of the predominance of seven possible fates to address the issue of male calves on Brazilian dairy farms.


Forty-five percent of participants were unaware of the practices used in dairy farms for culling male calves. According to 38% of participants, culling is performed by blunt force trauma without anesthesia, while only 4% indicated that it is done with anesthesia; 10% mentioned sale or donation, and 3% mentioned other practices such as colostrum deprivation, leaving the calf to die, stabbing in the heart, and injections (CB30, lidocaine, and xylazine).

Participants perceived differences in management practices between male and female dairy calves. The primary distinction mentioned was in milk feeding, with 65% of participants stating that male calves received less milk than females. Furthermore, 41% stated that colostrum management, 38% housing, and 14% navel care is inferior to male calves.



3.2 Participants’ opinions regarding the use of sexed semen, raising calves for beef purpose and culling after birth

The majority of participants (66%; n = 344) said on the open-ended question that raising male calves for beef purpose is one of the best solutions to manage male dairy calves. Additionally, 42% of participants mentioned sexed semen as the best solution. However, 37% of participants emphasized that at least two alternatives need to be combined to manage male calves in dairy farms, while 13% stated that the decision on which practices to adopt depends on each farms’ individual conditions. Few participants mentioned culling after birth (7%) or using male calves for breeding purposes (6%) as a solution for male calves issue.

Regarding using sexed semen, participants expressed a positive attitude toward all evaluated aspects, though more had negative attitude to technical viability (Figure 2A). Fifty four percent of the participants considered the use of sexed semen as an economically viable alternative for farms of various size (small, medium, and large). However, opinions concerning the farmers’ interest varied, with 32% believing that farmers are interested in this practice and 32% believing that they are not. According to 45% of the participants, professionals do not discuss the use of sexed semen, and for 44% there is no sufficient technical knowledge available to assist farmers on this alternative. In the open-ended response, 66% of participants mentioned the low efficiency and high cost as the main limitation of the adoption of sexed semen.

[image: Figure 2]

FIGURE 2
 Participants’ attitudes (negative, neutral and positive) to three potential fates for male dairy calves: (A) using sexed semen (n = 119), (B) raising for beef purpose (n = 126) and, (C) culling after birth (n = 99) presented in the survey from the ethical acceptance, technical viability, environmentally friendly, and animal welfare point of view.


Participants who responded to questions about raising male dairy calves for beef purposes were more positive about ethical acceptance and animal welfare than about technical viability and environmentally friendliness (Figure 2B). The practice of raising male calves was perceived as more economically viable for small and medium-sized farms (49%) compared to large dairy farms (32%). Fifty-three percent of participants stated that dairy farmers are interested in raising male calves, but 52% mentioned that this alternative is not discussed among milk chain professionals. Additionally, 47% agreed that there is no sufficient technical knowledge available to assist farmers with this alternative. In the open-ended question, most (55%) participants did not have a clear position regarding raising male calves for beef and cited economic feasibility (48%) and lack of space (27%) as the main limitations of this practice.

Almost all of participants rejected the practice of culling male calves after birth (Figure 2C). When this practice is adopted, participants believe that culling male is more economically viable for large farms (77%) than for small and medium farms (37%). Sixty-six per cent of participants agreed that dairy farmers are not interested in culling male calves, and neither are professionals, since most (73%) believe that professionals do not discuss this practice. Similar to the other practices, 45% of participants stated that there is no sufficient technical knowledge available to assist farmers with this alternative. Participants also mentioned in open-ended question concerns that culling the male calves is unacceptable (63%), and that ethical (14%) and animal welfare (19%) are issues limiting this practice.



3.3 Attitudes to animal welfare

Most of the participants (n = 344) believed that calves have the ability to feel emotions (pain: 96%, fear: 93%, joy: 90% and boredom: 84%). This led to a consensus that calves should be free from negative experiences (hunger and thirst: 96%; pain and disease: 99%; discomfort: 94%; fear and stress: 93%) and free to express natural behaviors (92%). We used a word cloud (Figure 3) to capture the main elements cited by participants on the open-ended question about dairy cattle welfare.
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FIGURE 3
 Word cloud generated using the 60 most frequently used words in response (n = 344) to the question “In your opinion, what are the most important elements to promote animal welfare in a dairy herd?” The words appearing in larger type were used more frequently (threshold ≥10).




3.4 Sustainability of the dairy sector in the coming years

Participants (n = 344) indicated that the rise in public interest in animal welfare and environmental issues would have the most significant impact on the sustainability of the dairy supply chain, while alternative products would have the least impact (Figure 4). In the open-ended question, 39% of participants mentioned an increasing concern among consumers regarding the livestock system. However, 18% believe that consumers have limited knowledge about livestock system, and 6% suggested the need to improve communication with consumers. Thirteen per cent of participants believed that consumer concerns could drive changes in the livestock system, and 12% believed that consumers could influence their purchasing decisions.

[image: Figure 4]

FIGURE 4
 Participants’ (n = 344) opinions regarding factors that may impact the sustainability of the dairy supply chain in the coming years.





4 Discussion

The Brazilian livestock extensionists participating in this survey were aware of the practices used on farms in Brazil to deal with male dairy calves. They also recognized the urgency to change practices to address ethical, economic and environmental issues involved in the surplus male calf problem. Most agreed that a combination of management practices is necessary to effectively address the current scenario, which includes a significant proportion of calves being culled at birth. This aligns with academic discussion of the issue of the surplus dairy and its recognition as a wicked problem (13). However, our findings suggest that these professionals must be better prepared to effectively assist dairy farmers in changing the male calf scenario in dairy farms. This requires an increased understanding of the current discussion and technical developments in the area and a readiness to engage in meaningful conversations with farmers.

Participants reported that male dairy calves are viewed as a low-value or waste products in the dairy industry, which affects decisions regarding those animals. Some examples they described are the inferior quality of care given to male calves compared to that given to female calves and the decision to cull male calves immediately after birth. These practices have come under public criticism and pose a threat to the sustainability of the dairy industry (4, 13). Confirming participants’ perceptions, the practice of culling male dairy calves is common on Brazilian dairy farms, and it is carried out in a manner that contradicts principles of humane care (10, 11). Despite holding negative attitudes toward culling male calves, participants acknowledged not discussing the practice, which is concerning given its widespread use on dairy farms. Aside from welfare implications for the animals due to the lack of humane methods, killing surplus male calves raises moral concerns when the calf is perceived as a product or surplus waste, undermining its intrinsic value (24, 25). Some reasons farmers allege for culling newborn male dairy calves are a shortage of on-farm infrastructure needed to raise the animals in farms that are specialized for dairy and the high costs of feeding and labor involved in their management (11, 14). Dairy farmers interviewed in southern Brazil reported that they culled newborn male calves out of necessity rather than choice (11), and worried about other people’s reactions if they became aware of this practice (26). This highlights the importance of fostering dialog between farmers and extensionists to help finding the best solutions for the surplus male problem.

A concerning finding related to the issue of culling surplus male calves was that nearly half of the participants were unfamiliar with the culling methods used on the farms. Those who were aware reported that it is typically done by blunt force trauma without anesthesia, consistent with findings reported in on-farm studies in Brazil conducted by Hötzel et al. (11) and Fruscalso et al. (10). The use of this method has been also reported in other countries (14, 27, 28) and is considered inhumane by the Brazilian Council of Veterinarians (29) and the American Veterinary Medical Association (30). Possibly due to its controversial nature, discussing the details of calf culling is a seldom-addressed and delicate subject, as reported by participants in this study and farmers interviewed by Rodrigues et al. (26). The reluctance to openly discuss this issue, possibly in anticipation of criticism, overlooks the fact that culling surplus males, regardless of the method, contradicts public values (31, 32).

A common practice reported by the participants was the donation of male calves soon after birth to farmers in the region. Donation to neighbors or acquaintances was cited by farmers as a solution to surplus males (11). In regions of Brazil that are experiencing growth and intensification of the dairy industry, the tendency is for the surplus of male calves to increase (33), limiting the effectiveness of this practice as a solution to the problem. However, donations to rural producers who do not raise cattle can be an interesting alternative in regions with small dairy farms, where establishing a production chain around surplus calves may be more challenging. If these calves are raised for subsistence, this may contribute to local food security. However, challenges may arise in both scenarios due to the informality inherent in this activity, leading to issues such as the lack of adequate conditions for the transportation of these calves and legal impediments associated with moving animals between farms. Additionally, donations may be associated with inadequate housing, feeding, and animal health care. For example, on the birth farms, ensuring a healthy and well-nourished animal may not be a priority and calves may not receive an adequate supply of colostrum and feed. Participants described lower levels of care for male than female newborn calves, who are usually retained on the farm for herd replacement a phenomenon also reported in other countries [(e.g., 26)]. On the destination farms, the quality of care may depend on the technical and financial conditions to keep the animal. The association of donation with a low-value product may exacerbate issues in both scenarios. In another study, Brazilian dairy farmers reported donating calves to avoid culling and expressed concerns that calves may not receive proper treatment in the destination farms (34), highlighting the need to address the problems associated with culling and donation together.

Sexed semen emerged as the most suitable solution to address the challenge of male calves born on dairy farms. Most participants expressed positive attitudes to its use when evaluating the ethical, animal welfare, and environmental impacts. Participants mentioned the use of sexed semen to decrease the birth of male calves coupled with the use of dual-purpose breeds and beef semen to direct dairy male calves to beef production. However, opinions regarding the interests of farmers in the technique and its economic and technical feasibility varied, with many noting the high cost and low efficiency in conception rates as primary limitations. Besides reducing the number of unwanted male calves, one of the main advantages of sexed semen is guaranteeing a significant number of replacement heifers for the herd (35). However, the potential disadvantages include an excess of heifers, which may surpass the need for herd replacement, thus recreating the issue of surplus calves. An oversupply of replacement heifers can significantly increase raising costs for dairy farms, leading to financial loss (36). The oversupply of female calves has become a prominent topic of discussion (13, 36) underscoring the importance of exploring alternative solutions to minimize reputational risks for the dairy industry (16). In Brazil, this may not be an immediate concern, given the ongoing expansion of the national herd. Nonetheless, the limited mention of this issue by participants in this study suggests a low level of familiarity with the technical discussion on the topic.

Participants’ attitudes to raising male dairy calves at the dairy farm were conflicting. Although, in general, they agreed that raising male calves at the dairy farm is an acceptable alternative from an ethical and welfare point of view, more than half of the participants did not see it favorably from a technical and environmental perspective. Similar to the use of sexed semen, there was no consensus among participants regarding raising the male calves. Rearing male dairy calves for beef is considered an efficient way of producing meat and one of the future profitable models for beef production (37). For example, nearly half of the beef produced in the United Kingdom originates from the dairy herd (37) and, in France, some dairy calves are raised as young bulls while others are dairy/beef crossbreds (38). Additionally, in the United States there has been an increase in the use of beef semen in dairy herds from 18 to 26% between 2019 and 2021 (39). Sourcing meat from dairy cattle may improve environmental efficiency (40). It has been shown that beef sourced from dairy herds may have a lower overall carbon footprint than beef from conventional beef herds (41, 42). This is due to dairy beef production’s ability to yield multiple products, including meat, milk, and calves, distributing emissions across these different outputs (42). Hence, rearing male dairy calves for beef production could be an attractive option, particularly when considering the environmental benefits for the long-term sustainability of the dairy industry. However, changes in animal agriculture to reduce global greenhouse gas emissions must avoid unintended consequences with implications for One Health and animal welfare (43). It is well recognized that the success of rearing bull calves for meat is contingent on high nutrition and health standards from birth until their final destination, including antimicrobial usage considerations. These issues, which are highly studied and debated, include inadequate care at various stages, such as on the birth farm, at auction places, during rearing, transportation, and at the destination site where calves will be raised (12, 40, 44–46). Surplus calves raised for meat often experience poor welfare, characterized by high mortality and morbidity rates at calf-raising facilities (45, 47). However, participants did not raise any of these issues in their response to the open questions, suggesting a potential lack of awareness or interest in the care and handling of calves raised for meat. Without a comprehensive understanding of the potentials and limitations of this practice, extensionists will not be equipped to facilitate a transition from culling/donation to raising calves for meat.

The relatively low awareness among extensionists of technical aspects concerning the management of male dairy calves may hinder their role as agents of change. This issue is not limited to male dairy calves; Brazilian livestock extensionists also exhibit a lack of knowledge about optimal tree arrangements for different farm conditions, which hinders the adoption of silvopastoral systems (48). However, studies have shown that dairy farmers value the advice provided by their herd veterinarians or extension professionals (49, 50). Extensionists (51) and farmers (52) in southern Brazil highlighted insufficient discussion of controversial dairy practices as a reason for low adoption of best practices in the case of disbudding dairy calves. Concerns about losing trust among farmers and complying with social norms are potential reasons for extensionists to refrain from discussing with farmers alternatives to on-farm culling of the surplus calves. Extensionists interviewed in the south of Brazil about the practice of dehorning dairy calves believed that colleagues in the profession and the farmers they served approved of their choice of dehorning method and expressed concern that diverging from the farmers’ farming goals (which they believed to be production-oriented) could potentially jeopardize their trust (51). The perception of a lack of technical knowledge to address the issue of surplus male calves may contribute to the absence of discussion regarding the topic, acknowledged by participants. Despite the global importance of the issue and public concern (31, 32), discussions about the fate of surplus calves on Brazilian dairy farms is still in the early stages. Publications reporting study results and recommendations on practices to deal with surplus dairy males primarily originate from countries with established production chains, where discourse on animal welfare and surplus calf management is facilitated [see reviews (12, 47)]. The predominance of scientific articles and international news on the subject published in English may pose a linguistic barrier to greater familiarity with advanced approaches used in other countries, thereby hindering their adoption domestically. Another reason for the low awareness and discussion on the subject may be that professionals within the Brazilian dairy industry who participated in this survey may not have received sufficient training or engaged in discussions on this relatively new topic during their professional development. The nascent nature of the issue in Brazil underscores the need for comprehensive education and knowledge exchange initiatives in the industry. These initiatives can ensure that professionals, who play a central and valued role in the dairy chain, are better prepared to address emerging challenges and help farmers adopt best practices for dealing with surplus male calves. This may facilitate local discussions on the topic and the development of contextualized knowledge, which is a crucial step in addressing dairy farming sustainability. For example, adopting confined systems used and developed in other countries to address the problem may have unintended consequences with animal welfare and One Health (45). Professionals in the dairy chain play a central role in identifying problems, finding alternatives, and supporting dairy farmers. Our findings reveal a need for more in-depth knowledge and open debates among professionals on issues related to the fate of male dairy calves. This is essential to facilitate the development of public policies, guidelines, and protocols to improve the care and handling of male dairy calves from birth, during transport, and until their final destination.

We also sought the participants’ insights into the future of the dairy chain, considering various challenges it faces. The primary challenges identified for the sustainability of the Brazilian dairy industry were animal welfare concerns and the need to comply with related legislation. Studies have shown that public concern regarding the welfare of farmed animals (53), which aligns with the participants’ perception of consumer concerns about animal welfare. Social media facilitates the dissemination of knowledge and information, resulting in consumers’ interest in understating the origin of the food they consume, particularly with regard to animal welfare (54). One example of this is the growing attention given to the fate of dairy calves in both social media and newspapers in recent years (55). As a result, public opposition to dairy practices could undermine its “social license to operate,” with significant financial implications for the dairy industry (56). Public dissatisfaction with current management practices in the dairy industry in Brazil (4) indicates the need for improvements. Participants recognized consumers as catalysts for change in animal production, which is aligned with the assertion that considering public concerns is crucial for finding sustainable solutions to the challenges faced by the dairy industry (13). Another emerging issue of significance is the rise of alternative products or substitutes for cow milk driven by growing concerns about the environmental and human health impacts of animal-sourced proteins, including risks of zoonoses and antimicrobial resistance (43). While participants acknowledged these threats, few believed the supply of alternative products or milk substitutes and the increasing vegetarian and vegan population would significantly impact the sustainability of the dairy supply chain in the coming years. This perception may be influenced by the position of the dairy industry in Brazil, which is still expanding to meet domestic demand, unlike the thriving export beef, poultry, and pork industries. This expansion may create a perception that there will be continued demand for milk, despite the estimated 14% proportion of vegans or vegetarians and Brazil’s large and growing alternative protein market (53).



5 Conclusion

Brazilian livestock extensionists are aware of the challenges associated with surplus male calves but require better preparation to effectively support dairy farmers in managing this issue. While the practice of culling male calves was widely considered unethical, extensionists showed a positive attitude toward the use of sexed semen as a strategy to reduce the birth of male calves. However, their attitudes on raising male dairy calves on dairy farms were conflicting. Although they acknowledged that raising male calves on-farm is acceptable from an ethical and welfare perspectives, they considered it less favorably from technical and environmental perspectives.

Overall, the fate of male dairy calves is a complex issue that demands multiple solutions for effective management. The lack of open dialog on controversial topics, such as the culling of male calves, highlights the importance of fostering discussions about animal welfare within the dairy industry. To address this, it is essential to provide continuous education, specialized training programs, and updates on emerging issues to professionals in the field. These efforts would enhance extensionists’ knowledge and attitudes toward current practices, ultimately improving the welfare of male dairy calves and addressing other contentious issues within the industry.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

Ethical approval was not required for the studies involving humans because research involving humans in Brazil is guided by Regulations no. 466/2012 and 510/2016 of the Brazilian National Health Council. The Regulation 510/2016 specifies that surveys involving public opinion that do not identify participants are not subject to review by the CEP/CONEP (Comissão Nacional de Ética em Pesquisa). The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

KD-S: Formal analysis, Visualization, Writing – review & editing. JB: Conceptualization, Investigation, Visualization, Writing – original draft. LP: Conceptualization, Writing – review & editing. MH: Conceptualization, Methodology, Supervision, Writing – review & editing, Data curation, Investigation, Resources, Validation, Visualization, Writing – original draft.



Funding

The author(s) declare that financial support was received for the research, authorship, and/or publication of this article. KTS acknowledge FAPESP (The São Paulo Research Foundation) for the postdoctoral scholarship (grant no. 2022/12148-1) at the “Instituto de Zootecnia”. JBB acknowledges CAPES (Ministry of Education, Brazil) for a Masters scholarship. MJH was supported by CNPq (National Council for Scientific and Technological Development, Brazil) grant no. 304968/2019-6.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

The author(s) declared that they were an editorial board member of Frontiers, at the time of submission. This had no impact on the peer review process and the final decision.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. Rutten, CJ, Velthuis, AGJ, Steeneveld, W, and Hogeveen, H. Invited review: sensors to support health management on dairy farms. J Dairy Sci. (2013) 96:1928–52. doi: 10.3168/jds.2012-6107 

 2. Fraser, D. Animal welfare and the intensification of animal production In: PB Thompson, editor. The ethics of intensification: Agricultural development and cultural change. Dordrecht: Springer Netherlands (2008). 167–89.

 3. Rossi, J, and Garner, SA. Industrial farm animal production: A comprehensive moral critique. J Agric Environ Ethics. (2014) 27:479–522. doi: 10.1007/s10806-014-9497-8

 4. Cardoso, CS, von Keyserlingk, MAG, and Hötzel, MJ. Views of dairy farmers, agricultural advisors, and lay citizens on the ideal dairy farm. J Dairy Sci. (2019) 102:1811–21. doi: 10.3168/jds.2018-14688 

 5. Carnovale, F, Jin, X, Arney, D, Descovich, K, Guo, W, Shi, B , et al. Chinese Public Attitudes towards, and Knowledge of, Animal Welfare. Animals. (2021) 11:185. doi: 10.3390/ani110308556 

 6. Ly, LH, Ryan, EB, and Weary, DM. Public attitudes toward dairy farm practices and technology related to milk production. PLoS ONE. (2021) 16:e0250850. doi: 10.1371/journal.pone.0250850 

 7. Berry, DP, Judge, MJ, Evans, RD, Buckley, F, and Cromie, AR. Carcass characteristics of cattle differing in Jersey proportion. J Dairy Sci. (2018) 101:11052–60. doi: 10.3168/jds.2018-14992 

 8. Boulton, AC, Kells, NJ, Cogger, N, Johnson, CB, O’Connor, C, Webster, J , et al. Risk factors for bobby calf mortality across the New Zealand dairy supply chain. Prev Vet Med. (2020) 174:104836. doi: 10.1016/j.prevetmed.2019.104836 

 9. Haskell, MJ. What to do with surplus dairy calves? Welfare, economic, and ethical considerations. Landbauforschung. (2020) 1:45–8. doi: 10.3220/LBF1593617173000

 10. Fruscalso, V, Antillón, GO, and Hötzel, MJ. Smallholder family farmers’ perceptions, attitudes and choices regarding husbandry practices that influence performance and welfare of lactating dairy calves. Ciênc. Rural. (2017) 47, 184. doi: 10.1590/0103-8478cr20170184

 11. Hötzel, MJ, Longo, C, Balcão, LF, Cardoso, CS, and Costa, JHC. A survey of management practices that influence performance and welfare of dairy calves reared in southern Brazil. PLoS One. (2014) 9:1–17. doi: 10.1371/journal.pone.0114995 

 12. Webb, LE, Verwer, C, and Bokkers, EAM. The future of surplus dairy calves – an animal welfare perspective. Front. Anim. Sci. (2023) 4:1228770. doi: 10.3389/fanim.2023.1228770

 13. Bolton, SE, and Von Keyserlingk, MAG. The dispensable surplus dairy calf: is this issue a “wicked problem” and where do we go from Here? Front. Vet. Sci. (2021) 8:660934. doi: 10.3389/fvets.2021.660934 

 14. Renaud, DL, Duffield, TF, LeBlanc, SJ, Haley, DB, and Kelton, DF. Management practices for male calves on Canadian dairy farms. J Dairy Sci. (2017) 100:6862–71. doi: 10.3168/jds.2017-12750

 15. Croyle, SL, Belage, E, Khosa, DK, LeBlanc, SJ, Haley, DB, and Kelton, DF. Dairy farmers’ expectations and receptivity regarding animal welfare advice: A focus group study. J Dairy Sci. (2019) 102:7385–97. doi: 10.3168/jds.2018-15821 

 16. Balzani, A, Do Amaral, CAV, and Hanlon, A. A perspective on the use of sexed semen to reduce the number of surplus male dairy calves in Ireland: A pilot study. Front. Vet. Sci. (2021) 7:623128. doi: 10.3389/fvets.2020.623128 

 17. Etikan, I, Alkassim, R, and Abubakar, S. Comparision of Snowball Sampling and Sequential Sampling Technique. Biom Biostat Int. (2015) 3:55. doi: 10.15406/bbij.2015.03.00055

 18. Goodman, LA. Snowball sampling. Ann Math Stat. (1961) 32:148–70. doi: 10.1214/aoms/1177705148

 19. Ajzen, I, and Fishbein, M. Attitudes and the attitude-behavior relation: reasoned and automatic processes. Eur Rev Soc Psychol. (2000) 11:1–33. doi: 10.1080/14792779943000116

 20. Denzin, NK, and Licoln, YS. The sage handbook of qualitative research. 3rd ed. Thousand Oaks, CA: Sage Publications (2005).

 21. Guest, G, MacQueen, KM, and Namey, EE. Applied thematic analysis. Thousand Oaks, CA: Sage Publications (2012).

 22. Braun, V, and Clarke, V. Using thematic analysis in psychology using thematic analysis in psychology. Qual Res Psychol. (2006) 3:77–101. doi: 10.1191/1478088706qp063oa

 23. Braun, V, Clarke, V, Hayfield, N, and Terry, G. Thematic analysis. Singapore: Springer, pp. 843–860. (2019).

 24. Aerts, S, Boonen, R, Bruggeman, VE, De Tavernier, J, and Decuypere, EDD. Culling of day-old chicks: opening the debates of Moria? In: S Aerts, editor. Ethical futures: Bioscience and food horizons. Wageningen, Netherlands: Wageningen Academic (2009). 115–22.

 25. Von Keyserlingk, MAG, and Weary, DM. A 100-year review: animal welfare in the journal of dairy science—the first 100 years. J Dairy Sci. (2017) 100:10432–44. doi: 10.3168/jds.2017-13298 

 26. Rodrigues, GV. Conhecimentos e atitudes de produtores de leite em relação ao bezerro macho leiteiro. Master thesis - Universidade Federal de Santa Catarina - Programa de Pós-graduação em Zootecnia (2021).

 27. Beggs, DS, Fisher, AD, Jongman, EC, and Hemsworth, PH. A survey of Australian dairy farmers to investigate animal welfare risks associated with increasing scale of production. J Dairy Sci. (2015) 98:5330–8. doi: 10.3168/jds.2014-9239 

 28. Roche, SM, Genore, R, Renaud, DL, Shock, DA, Bauman, C, Croyle, S , et al. Short communication: describing mortality and euthanasia practices on Canadian dairy farms. J Dairy Sci. (2020) 103:3599–605. doi: 10.3168/jds.2019-17595 

 29. CFMV. Resolução n. 1000, de 11 de maio de 2012 Dispõe sobre procedimentos e métodos de eutanásia em animais e dá outras providências. Conselho Federal de Medicina Veterinária (2012).

 30. AVMA. AVMA guidelines for the euthanasia of animals: 2020 edition. Schaumburg, IL: American Veterinary Medical Association (2020).

 31. Ritter, C, Hötzel, MJ, and von Keyserlingk, MAG. Public attitudes toward different management scenarios for “surplus” dairy calves. J. Dairy Sci. (2022) 105:5909–25. doi: 10.3168/jds.2021-21425 

 32. Hötzel, MJ, Cardoso, CS, Roslindo, A, and von Keyserlingk, MAG. Citizens’ views on the practices of zero-grazing and cow-calf separation in the dairy industry: does providing information increase acceptability? J Dairy Sci. (2017) 100:4150–60. doi: 10.3168/jds.2016-11933 

 33. Balcão, LF, Longo, C, Costa, JHC, Uller-Gómez, C, Machado Filho, LCP, and Hötzel, MJ. Characterisation of smallholding dairy farms in southern Brazil. Anim Prod Sci. (2016) 57:735–45. doi: 10.1071/AN15133

 34. Hötzel, MJ. Improving farm animal welfare: is evolution or revolution needed in production systems? In: MC Appleby, DM Weary, and P Sandøe, editors. Dilemmas in animal welfare. UK: CABI (2014). 67–84.

 35. Holden, SA, and Butler, ST. Review: applications and benefits of sexed semen in dairy and beef herds. Animal. (2018) 12:s97–s103. doi: 10.1017/S1751731118000721 

 36. Overton, MW, and Dhuyvetter, KC. Symposium review: an abundance of replacement heifers: what is the economic impact of raising more than are needed? J Dairy Sci. (2020) 103:3828–37. doi: 10.3168/jds.2019-17143 

 37. Rutherford, NH, Lively, FO, and Arnott, G. A review of beef production Systems for the Sustainable use of surplus male dairy-origin calves within the UK. Front. Vet. Sci. (2021) 8:635497. doi: 10.3389/fvets.2021.635497 

 38. Fossaert, C, Pichon, D, Le Miler, G, Douguet, M, and Bertron, S. In France, a new dairy calf to beef production for the out of home consumers. EAAP, 71st Annual Meeting of the European Federation of Animal Science (2020).

 39. Lauber, MR, Peñagaricano, F, Fourdraine, RH, Clay, JS, and Fricke, PM. Characterization of semen type prevalence and allocation in Holstein and Jersey females in the United States. J Dairy Sci. (2023) 106:3748–60. doi: 10.3168/jds.2022-22494 

 40. Faverdin, P, Guyomard, H, Puillet, L, and Forslund, A. Animal board invited review: Specialising and intensifying cattle production for better efficiency and less global warming: contrasting results for milk and meat co-production at different scales. Animal. (2022) 16:100431. doi: 10.1016/j.animal.2021.100431 

 41. Mogensen, L, Hermansen, JE, Nguyen, L, and Preda, T. Environmental impact of beef: By life cycle assessment (lca) - 13 danish beef production systems. Denmark: Aarhus University - DCA - Danish Centre for food and agriculture (2015).

 42. Van Selm, B, De Boer, IJM, Ledgard, SF, and Van Middelaar, CE. Reducing greenhouse gas emissions of New Zealand beef through better integration of dairy and beef production. Agric Syst. (2021) 186:102936. doi: 10.1016/j.agsy.2020.102936

 43. Verkuijl, C, Smit, J, Green, JMH, Nordquist, RE, Sebo, J, Hayek, MN , et al. Climate change, public health, and animal welfare: towards a one health approach to reducing animal agriculture’s climate footprint. Front. Anim. Sci. (2024) 5:1281450. doi: 10.3389/fanim.2024.1281450

 44. Shivley, CB, Lombard, JE, Urie, NJ, Weary, DM, and von Keyserlingk, MAG. Management of preweaned bull calves on dairy operations in the United States. J Dairy Sci. (2019) 102:4489–97. doi: 10.3168/jds.2018-15100 

 45. Maggard, HL, Habing, GG, Renaud, DL, Proudfoot, KL, England, ZA, Cheng, T-Y , et al. Condition of surplus dairy calves during marketing: A cross-sectional study. J Dairy Sci. (2024) 107:2444–53. doi: 10.3168/jds.2023-23625 

 46. England, ZA, Maggard, HL, Fisher, AD, Roadknight, NW, and Pempek, JA. Condition of bob veal calves on arrival at an abattoir in Ohio. Anim Welf. (2023) 32:e7. doi: 10.1017/awf.2022.8 

 47. Creutzinger, K, Pempek, J, Habing, G, Proudfoot, K, Locke, S, Wilson, D , et al. Perspectives on the Management of Surplus Dairy Calves in the United States and Canada. Front. Vet. Sci. (2021) 8:661453. doi: 10.3389/fvets.2021.661453 

 48. De-Sousa, KT, Deniz, M, Hill, JAG, Dittrich, JR, and Hötzel, MJ. Tree arrangements for silvopastoral system: livestock advisors’ knowledge and attitudes. Agrofor Syst. (2023) 97:1143–56. doi: 10.1007/s10457-023-00853-z

 49. Wolf, CA, Tonsor, GT, McKendree, MGS, Thomson, DU, and Swanson, JC. Public and farmer perceptions of dairy cattle welfare in the United States. J Dairy Sci. (2016) 99:5892–903. doi: 10.3168/jds.2015-10619 

 50. Cheng, T-Y, Renaud, DL, Proudfoot, KL, Pempek, JA, and Habing, GG. Dairy producers’ colostrum practices, marketing, and attitudes toward male dairy calves. J Dairy Sci. (2024) 107:3885–98. doi: 10.3168/jds.2023-24149 

 51. Hötzel, MJ, and Sneddon, JN. The role of extensionists in Santa Catarina, Brazil, in the adoption and rejection of providing pain relief to calves for dehorning. J Dairy Sci. (2013) 96:1535–48. doi: 10.3168/jds.2012-5780 

 52. Cardoso, CS, von Keyserlingk, MAG, and Hötzel, MJ. Trading off animal welfare and production goals: Brazilian dairy farmers’ perspectives on calf dehorning. Livest Sci. (2016) 187:102–8. doi: 10.1016/j.livsci.2016.02.010

 53. Hötzel, MJ, and Vandresen, B. Brazilians’ attitudes to meat consumption and production: present and future challenges to the sustainability of the meat industry. Meat Sci. (2022) 192:108893. doi: 10.1016/j.meatsci.2022.108893 

 54. Garner, B. Using social media to establish authenticity: an analysis of a small dairy Farm’s use of Facebook. J Promot Manag. (2022) 28:826–42. doi: 10.1080/10496491.2021.2015514

 55. ONG Sinergia Animal. Animal protection activists ask Danone to take a stance on the disposal of calves “not many people know what happens to male calves in the dairy industry. Voz Ativa (2023). Available at: https://jornalvozativa.com/brasil-mundo/ativistas-pedem-danone-posicionar-sobre-descarte-bezerros/.

 56. Hampton, JO, Jones, B, and McGreevy, PD. Social license and animal welfare: developments from the past decade in Australia. Animals. (2020) 10:2237. doi: 10.3390/ani10122237 


Copyright
 © 2025 De-Sousa, Benetton, Pinheiro Machado Filho and Hötzel. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fvets-12-1448756-t001.jpg
Variables

Gender
Female
Male

Age (years)
181025
261035
361045
461055
561065
66 and over

Region of current work
South
Southwest
North
Northwest
Center-West

Undergraduate tr

Technical level
Veterinary medicine
Agronomy
Animal science
Other
Years of experience
0105
61010
w15
16 or more
Current activity
Field professional
Researcher
Academic
Student
Other
Location of work
Public company
Private company
University
Self-employed

Dairy industry or cooperative

126

218

64

145

75

31

2

115

9%

45

177

2

2

a8

6

72

13

70

50

39

37

63

42

2

34

23

49

30

33

27

51

2

33

20





OPS/images/fvets-12-1448756-g003.jpg
calves
e erpeere

rest rovide
3 §9. CDP%
E g m tarmersQ
_Cnutrit os ncs rees

(]
éﬁ *comfort %fkifacilitiesd_.
Lfeed

w"m"iavaiIakI?)‘ilaitlgllty

pasture

control |_ behaviorf

thermal comfort

Eé
g5
A 3
diseases ‘epect &

access





OPS/images/fvets-12-1448756-g004.jpg
Production of artificially lab-grown milk
Plant-based milk products

Increasing vegetarian or vegan population

Increased consumer demand in relation to
environmental issues

Increased consumer demand for animal
welfare

Increased concern in relation to zoonoses

Changes in legislation to improve animal
welfare

Changes in legislation limiting the use
of antibiotics in food production

Changes in environmental legislation and
greater enforcement

73% 18% | 9%
52% 20% 28%
40% 28% 2%
8% | 12% 80%
l5%| 13% 82%
129% | 14% 74%
10% [ 17% 73%
15% | 15% 70%
18% 20% 62%

[ Low impact [[] Neutral []] High impact






OPS/xhtml/Nav.xhtml




Contents





		Cover



		Brazilian livestock extensionists attitudes toward different fates for male dairy calves



		1 Introduction



		2 Methodology



		2.1 Participants’ recruitment



		2.2 Questionnaire structure



		2.3 Data analysis









		3 Results



		3.1 Participants’ perception of currently male calf management on dairy farms



		3.2 Participants’ opinions regarding the use of sexed semen, raising calves for beef purpose and culling after birth



		3.3 Attitudes to animal welfare



		3.4 Sustainability of the dairy sector in the coming years









		4 Discussion



		5 Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		References



















OPS/images/fvets-12-1448756-g001.jpg
Using dual-purpose
breeds

Selling after birth

Raising for breeding
purpose

Raising for beef
purpose

Donating after birth

Culling after birth

Cross-breeding with
beef breeds

36% 38% 26%
28% 24% 48%
56% 37% 7%
27% 44% 29%
21% 19% 60%
37% 27% 36%

21%

2%

37%

] Not common ] Neutral [[] Most common






OPS/images/fvets-12-1448756-g002.jpg
Ethical
acceptance

Technical
viability

Environmentally
friendly

Animal
welfare

a) Using sexed semen

b) Raising for beef purpose

©) Culling after birth

19512 7% oo [ 1%
o fe e si% s 2% 0% 12% (o5
1o ™ 7% 2% 9% 74 12% | 1%

losfiood a% 3% |79 oo % %[ 0%

[ Negative [ Neutral [T Positive.






OPS/images/cover.jpg
& frontiers | Frontiers in Veterinary Science

Brazilian livestock extensionists
attitudes toward different fates
for male dairy calves












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
, frontiers Frontiers in Veterinary Science






