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Abstract

The management of surplus dairy calves in Australia has traditionally been influenced by the
economic viability of different practices. When beef prices are favourable, more surplus calves
are raised for beef, and when beef prices are low, more calves are killed in the first few days of life.
Early life killing of surplus calves may however threaten the dairy industry’s social licence to
operate. The aim of this study was to describe the views of value chain stakeholders regarding the
management of surplus calves. Representatives from seven post-farm gate organisations par-
ticipated in semi-structured interviews and were asked about their views on current practices,
alternatives to early life killing and how best to implement change. Responses were analysed
using inductive thematic analysis and were organised into three themes: (1) ethics of surplus calf
management; (2) economics of surplus calf management; and (3) moving towards solutions
including approaches to affecting change. We conclude that stakeholders widely recognised
early life killing of surplus calves as a threat to the industry’s social licence. Whilst technical
solutions such as beef on dairy breeding programmes were cited as important, participants
emphasised that implementing sustainable solutions will require collaboration, leadership, and
commitment by all stakeholders along the value chain.

Introduction

The primary business focus of most dairy farms is producing milk, with fluctuations in milk price
usually being the greatest factor impacting farm revenue (Wolf et al. 2009). To ensure high levels of
milk production, most dairy cows are managed such that they give birth annually, initiating the
onset of a fresh lactation. Althoughmany female calves remain on the farm as replacements for the
lactating herd, some female and allmale calves born are surplus to herd replacement requirements.
Depending on the region and operating environment, these ‘surplus’ (sometimes termed ‘non-
replacement’) dairy calves aremanaged through different pathways including being raised for veal
or dairy beef, or through early life killing. In Australia, early life killing includes at-birth euthanasia
of healthy calves on-farm (Haskell 2020), followed by disposal, as well as calves that are
transported to slaughter as 5–30 day old ‘bobby calves’, a term used in legislation to describe
calves under 30 days of age that are transported without their mother (Animal Health Australia
2012) (Figure 1).

Given that many surplus calves and most cows culled from the dairy herd are eventually
slaughtered for meat, dairy farmers are also contributors to the beef value chain (von Keyserlingk
et al. 2013); ‘value chain’ defined as “the full life cycle of a product or process, including material
sourcing, production, consumption and disposal” (World Business Council for Sustainable
Development [WBCSD] 2011; p 3). The contribution of beef from the dairy herd (either from
cull cows or surplus calves slaughtered for meat) to a country’s overall beef production varies
regionally. In Australia and Canada about 10 and 22% of the beef produced, respectively,
originates from dairy farms (CANFAX 2022; Meat and Livestock Australia [MLA] 2022). This
is much higher in the European Union (EU), given that about 65% of cattle in the EU are dairy
breed animals, the majority of which will eventually contribute to the beef supply (Greenwood
2021; Vinci 2022).

Whether surplus calves are destined for early life killing or enter the beef value chain as veal or
dairy beef is dependent in large part upon the type of dairy production system and demand for
beef. Historically, predominantly pasture-based, seasonal calving dairy regions that are net
exporters of beef, such as Australia and New Zealand, have been more likely to employ early life
killing of surplus calves (Boulton et al. 2020; Dairy Australia 2023b). In contrast, regions that rely
more on year-round calving dairy systems and have stronger demand for domestic beef produc-
tion, such as North America and Europe, are less likely to employ early life killing of surplus calves
(Boyle & Mee 2021). In Australia, annual fluctuations in the numbers of calves killed in the first

Animal Welfare

www.cambridge.org/awf

Research Article

Cite this article: Bolton SE, Vandresen B and
von Keyserlingk MAG (2024). Waste not, want
not: Value chain stakeholder attitudes to
surplus dairy calf management in Australia.
Animal Welfare, 33, e10, 1–10
https://doi.org/10.1017/awf.2024.4

Received: 28 September 2023
Revised: 06 December 2023
Accepted: 14 December 2023

Keywords:
animal welfare; beef; bobby calves; dairy cattle;
perspectives; supply chain

Corresponding author:
Marina AG von Keyserlingk;
Email: nina@mail.ubc.ca

Author contributions:
Conceptualisation: SB, MvK; Data curation: SB;
Formal analysis: SB, BV; Funding acquisition:
SB, MvK; Investigation: SB, MvK; Methodology:
SB, MvK; Project administration: SB; Resources:
MvK; Supervision: MvK; Visualisation: MvK;
Writing (original draft): SB, BV, MvK; Writing
(review & editing): SB, BV, MvK.

© The Author(s), 2024. Published by Cambridge
University Press on behalf of The Universities
Federation for Animal Welfare. This is an Open
Access article, distributed under the terms of
the Creative Commons Attribution licence
(http://creativecommons.org/licenses/by/4.0),
which permits unrestricted re-use, distribution
and reproduction, provided the original article
is properly cited.

Twitter: @UFAW_1926
webpage: https://www.ufaw.org.uk/

https://doi.org/10.1017/awf.2024.4 Published online by Cambridge University Press

https://orcid.org/0000-0003-2582-6370
https://orcid.org/0000-0002-6825-3675
https://orcid.org/0000-0002-1427-3152
https://doi.org/10.1017/awf.2024.4
mailto:nina@mail.ubc.ca
http://creativecommons.org/licenses/by/4.0
mailto:@UFAW_1926
https://www.ufaw.org.uk/
https://doi.org/10.1017/awf.2024.4


few days of life are influenced by commodity prices. When beef
prices are low, more calves are slaughtered in the first week of life
(as high as > 500,000 head in the 2014/2015 fiscal year) (Dairy
Australia 2023b), demonstrating that calves are managed according
to the path of least economic risk. However, even in times of
relatively high beef prices, such as the 2021/2022 fiscal year, over
200,000 calves were slaughtered at 5–30 days of age (Dairy Australia
2023b), with an additional 5% of calves self-reported by farmers as
being euthanased at birth, on-farm (Dairy Australia 2023a). Calves
destined for early life slaughter are vulnerable to compromised
welfare on farms, during transport and at abattoirs. Stressors include
food and water deprivation, disease, injury, stress from handling,
social mixing, and new environments (for a review, see Creutzinger
et al. 2021; Roadknight et al. 2021). Moreover, the practice of early
life killing of a healthy calf presents an ethical dilemma that is
separate to scientific animal welfare implications (Haskell 2020).

Early life killing of surplus calves has been argued by some to be
out of step with public values (Ritter et al. 2022), bringing into
question the industry’s ability to retain its social licence to operate
(Bolton & von Keyserlingk 2021). Originating out of the mining
industry, the concept of a social licence was introduced to encom-
pass the non-regulatory political and social risks presented to an
industry or business outside of any formal licencing or permits
required (Cooney 2017). The loss of a ‘social licence’ refers to the
withdrawal of societal support for an industry or practice, often
resulting from outrage and associated loss of trust when the broader
community learns of a practice or event that is out of step with their
expectations (Hampton et al. 2020).

Livestock production systems are fraught with issues that many
stakeholders find contentious (Weary et al. 2016), giving rise to
moral dilemmas; situations that arise when societal values conflict
with livestock production practices, often resulting from

unintended consequences (Gremmen 2020). Some of the most
challenging moral dilemmas in animal agriculture include the
killing of day-old chicks (de Haas et al. 2021) and early life killing
of surplus calves (Haskell 2020). Routine highly contentious agri-
cultural practices that are entrenched within the system have been
referred to as a type of moral “lock in” (Bruijnis et al. 2015). These
“locked in” practices are difficult and costly to change, often involve
choosing the least of several possible evils (Gremmen 2020), and in
some specific cases are argued to meet the criteria of “wicked
problems” (Bolton & von Keyserlingk 2021). The challenge for
the global dairy industry going forward is to implement sustainable
management strategies for surplus calves that are both economic-
ally viable and socially acceptable. In practice, this means prioritis-
ing pathways for surplus calves that provide them a reasonable
length, quality, and purpose of life (Ritter et al. 2022).

The implementation of economically viable alternatives to early
life killing of surplus calves, such as raising them for beef, is a
persistent challenge. For example, over 200,000 bobby calves were
slaughtered at 5–30 days of age in the 2021–2022 fiscal year despite
record high beef prices (Dairy Australia 2023b), and continued
growth in the sales of sexed semen and beef semen to dairy farms
employing beef on dairy breeding strategies (National Herd
Improvement Association of Australia 2022). Implementing sus-
tainable beef pathways for surplus dairy calves is made even more
challenging by a lack of clarity regarding the needs of multiple beef
and dairy value chain stakeholders. These stakeholders include, but
are not limited to, genetics companies, calf growers/rearers, beef
finishers, dairy processors, beef packers and retailers. Given the
diversity of stakeholders, the complexity of the value chain and little
knowledge of their different perspectives, it is not surprising that
technical solutions attempting to solve this issue (e.g. sexed semen
and beef on dairy breeding strategies) have failed to create

Figure 1.Management pathways for dairy calves. Dairy cows usually give birth to a calf once a year. The calves are generally separated immediately after birth. Some female calves
are used as future replacement heifers andwill later join themilking herd.Male and surplus female calvesmay be raised for beef or veal. Alternatively, theymay bemanaged through
early life killing; either being euthanased on-farm at birth, or transported for slaughter as ‘bobby calves’within the first few days of life. (Illustration by Ann Sanderson, independent
illustrator, Canada).
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widespread, sustained change. Moreover, as Bolton and von Key-
serlingk (2021) argue, issues that meet the criteria for a wicked
problem require transformational change. In essence, the problem
of early life killing of surplus calves must become an “unlocked”
moral issue (Bruijnis et al. 2015), as only then will sustainable
solutions be identified and implemented.

Many different approaches have been suggested for tackling
wicked problems. One element that most approaches have in com-
mon involves identifying and working with the needs of all stake-
holders (Bolton & von Keyserlingk 2021). As such, the aim of this
studywas to describe the views of post-farm gate beef and dairy value
chain stakeholders regarding surplus calf management practices in
Australia and how the industry might implement alternatives that
are socially acceptable and economically viable into the future.

Materials and methods

Ethical approval

This study was approved by The University of British Columbia
(UBC) Behavioral Research Ethics Board (protocol no H18-02880-
A012) and the University of Melbourne Human Research Ethics
Board (protocol no 20750). All participants provided written con-
sent to participate.

Positionality statement

In qualitative research, the researchers’ experiences can also influ-
ence the research process, as researchers act as instruments for
collecting qualitative data (Holmes 2020). SB is a female PhD
student at The University of Melbourne and a visiting scholar with
the UBC Animal Welfare Program (AWP). She grew up on beef
and dairy farms in Australia before obtaining her Bachelor of
Veterinary Science degree. She has since worked in veterinary
practice and has experience in dairy farm management and calf
rearing. At the time of data collection for the present study, she was
the National Animal Welfare Lead at Dairy Australia. BV is a
female PhD student at UBC AWP. She was born and raised in
Brazil, where she obtained her Bachelor of Science degree in
veterinary medicine and her MSc degree in Animal Welfare. She
did not grow up in a farming community but has lived experience
working at The UBC Dairy Education and Research Centre. MvK
is a female Professor at UBC where she has co-led the UBC AWP
since 2002. She grew up on a beef cattle ranch in Canada and
worked in the agribusiness sector for seven years before joining the
UBC AWP as a Professor in 2002.

Participant recruitment

Participants selected for this study were individuals who worked in
management roles for organisations known to play a key role in
either the Australian beef and/or dairy value chains. Participants
were initially identified via email or phone through existing net-
works held by SB. Those that agreed to participate were informed of
the study details and asked to sign the consent form (via email).
Initially, ten companies were contacted but two stated that they
were not interested in participating and one elected to participate
but did not sign the consent form (and was thus not included in the
study). The seven organisations that participated comprised one
genetics company, one beef finisher, two beef packers, two milk
processors and one retailer, forming a convenience sample.

The first version of the semi-structured interview guide was
prepared by SB and revised by MvK. The interview guide was then
circulated for comment to three individuals, all of whom had
previous experience with undertaking interviews but were not
subject experts. All comments received were discussed and the
interview guide revised accordingly (see Supplementary material).

In total, 12 representatives from seven organisations (ranging
from 1–4 participants each) were interviewed via Zoom (Zoom
Video Communications Inc 2021) by SB in partnership with an
external consultant experienced in market research interviews.
Each interview lasted between 60 and 90 min. After initial intro-
ductions, the participants were asked for consent for the meeting to
be recorded. The interview started by asking the participants about
their understanding of the surplus calf issue and whether their
company had ever held discussions on how to address it. This
was followed by a brief overview of a wider participatory framework
project exploring the surplus calf challenge involving farmers, pre-
farm gate advisors and community members. Interview partici-
pants were informed that the results of their interviews would be
de-identified and shared with the participants of the participatory
framework project and prepared for publication.

To elicit further discussion, participants were asked to provide
feedback on four possible future scenarios involving different
approaches to addressing the surplus calf issue in Australia
(Table 1). The scenarios were created to reflect a broad range of
different high-level approaches, based on common themes in
industry-level discussions held by SB during the three years she
worked for Dairy Australia. Participants were then asked about
their views on responsibility, co-operation, and collaboration along
the value chain to address the surplus dairy calf issue. Lastly,
participants were asked whether they would like to provide any
additional input at the end of the interview.

Table 1. Descriptions of four broad-ranging hypothetical future scenarios involving different approaches to addressing the surplus calf issue in Australia used to
elicit discussion with study participants on approaches to sustainable surplus calf management

Scenario description

All surplus calves are grown to adulthood for the beef supply chain. This is able to be done because the costs are covered either through milk price increase or
supply chain co-operation.

Hormones are introduced to enable cows to continue to produce milk without having to repeatedly become pregnant, meaning surplus calves are never born in
first place.

The local dairy industry transforms into a connected network of farms that work together on a solution. The solution differentiates the region’s milk and/or dairy
beef and attracts a premium.

Farmers use technology that is currently available including sexed semen to reducemale calves being born. The remaining calves either enter the dairy industry or
are grown to adulthood with optimised nutrition and production for the beef supply chain.
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Data analysis

Audio recordings of seven interviews were transcribed by a profes-
sional transcription service (Rev.com Inc, Austin, TX, USA).
All identifying information was removed from the transcribed data,
including the names of participants, the organisations they repre-
sented and any quotes that made themselves or their organisations
identifiable. Where there was more than one participant in an
interview, efforts were made to separate the quotes by individual
participants. The transcriptions were identified by the interview
number only (i.e. Interview 1).

All transcribed data were submitted to thematic analysis using
an inductive approach (Braun & Clarke 2006). Inductive thematic
analysis is based upon the creation of codes without a pre-existing
coding frame, where the collected data drives the analysis, rather
than the analysis being driven by pre-existing theory or questions
defined in the interview guide, as is used for deductive analysis
(Clarke & Braun 2017). Inductive analysis was selected to under-
stand how participants viewed the broad-ranging complexities of
surplus calf issue (Bolton & von Keyserlingk 2021). That value
chain stakeholder attitudes to this issue have been relatively under-
studied was further reason to select inductive analysis over deduct-
ive.

The development of the codes beganwith the extensive reading of
the transcripts and familiarisation with the data until patterns were
identified. Both SB and BV independently developed the initial
codes, then discussed their findings. During this process, the codes
were reviewed and refined throughout the data analysis (i.e. specific
codes weremerged into broader codes and vice versa until clusters of
similar codes were developed). The code clusters were merged into
sub-themes, which were connected into broader themes. Intercoder
reliability (between BV and SB) was established, wherein both
authors coded the data independently using the draft codebook
followed by discussions where they compared results and refined
the codes and themes. The codebook was further reviewed through
in-depth discussions with all authors to address any remaining
discrepancies, before the final codebook was agreed upon (see
Supplementary material). BV then used the final codebook to code
all the transcripts using NVivo (version 12, QSR International Pty

Ltd, USA). In the following section we describe each of the themes
and provide quotes, some of which were modified for clarity, to
exemplify ideas from each of the sub-themes.

Results and Discussion

Participants discussed three main themes regarding the manage-
ment of surplus calves in Australia, each with three underlying sub-
themes (Figure 2). The themes were: (1) Ethics of surplus calf
management, including concerns about societal views, personal
views of industry stakeholders, and the animal welfare, ethical and
public perception implications of different practices; (2) Economics
of surplus calf management, including disunity amongst beef and
dairy industry stakeholders, opportunities to improve the quality
and profitability of dairy beef, and logistical and practical challenges
of alternatives to early life killing; and (3)Moving towards solutions,
including affecting practice change, the role of leadership and
collaboration, and downstream benefits of dairy beef production.

Ethics of surplus calf management

Participants frequently defined early life killing of surplus dairy
calves as an ethical issue with societal views being their primary
concern, but also provided their personal ethical concerns regard-
ing the issue. Participants also explored the complex relationship
between animal welfare and ethics regarding the practice of early
life killing.

Concerns about societal views
Many participants believed that early life killing of surplus dairy
calves poses a risk to the dairy industry’s social licence. In the words
of one individual “… [the bobby calf issue] cuts to the heart of the
social licence to continue to dairy” [Interview 2]. In terms of a
business risk, one participant was concerned that “if there was poor
welfare practice, such as treatment of bobby calves in some way it
would definitely be a risk to us” [Interview 5]. Some organisations
also conveyed that: “We no longer do that [slaughter bobby calves]
as [it is] a risk to our business and from our customers’ perspective

Figure 2. Thematic map of themes and subthemes from interviews with 12 representatives from seven organisations from the Australian beef and dairy value chain on their
attitudes towards surplus dairy calf management. Boxes in blue represent codes within the broader theme of ethics of surplus calf management. Boxes in orange represent codes
within the broader theme of economics of surplus calf management. Boxes in green represent codes within the broader theme of moving towards solutions.
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[…] and there was certainly pressure from the companies that we
deal with for us to drop the bobby calf kill” [Interview 4].

The concerns expressed by the participants regarding risk are
not unfounded, given that once aware, the public will likely not
support early life killing of calves. In an online survey, only 3%
(of 998 participants) stated that they regarded slaughtering calves
less than onemonth of age as appropriate (Ritter et al. 2022).Whilst
some countries have already worked towards halting the practice of
at-birth euthanasia of healthy calves on-farm (e.g. Great Britain;
[Agriculture and Horticulture Development Board; AHDB 2020]),
to our knowledge, no country to-date has banned early life slaugh-
ter of surplus dairy calves for meat.

Participants commented on the contribution of social media
and undercover exposés to the vulnerability of the dairy industry. In
the voice of one participant “I think the consumer ismore aware that
you can’t simply tell a story about the management of female calves
anymore and I think the rise of social media again makes everyone
clear what the vulnerability is” [Interview 2], particularly, if “some-
one happens to get pictures [‥] and it hits the front page” [Interview
7]. The fear of undercover media exposés is not surprising nor
unwarranted. Exposés have increased the discussion of farm animal
welfare in other regions (United States; Shields et al. 2017) and in
Australia (e.g. the ban on live cattle export to Indonesia; Schoen-
maker & Alexander 2012). Interestingly, some participants
acknowledged the importance of working to avoid this risk
altogether by, “make[ing] sure that we’re ahead of the game or
otherwise [it’s] just another reason for a bad news story to hit
mainstream media” [Interview 1].

Concerted efforts to implement minimum standards for some
aspects of animal care have been made, such as prohibiting the use
of blunt force trauma as a method of euthanasia (e.g. Australia
[Animal Health Australia 2016; Australian Dairy Farmers 2020];
New Zealand [New Zealand Ministry of Primary Industries 2016];
Canada [DFC-NFACC 2023]). However, compliance with these
types ofminimum standards will likely not be sufficient tomaintain
public trust if the practice fails to resonate with societal values
(Weary & von Keyserlingk 2017). For instance, a New Zealand
milk processor recently announced that effective from June
30, 2023, they would no longer purchase milk from farms that
euthanase healthy calves on-farm (Fonterra 2022).

Participants also mentioned the possible risk of compromising
the good image of the Australian agriculture: “Really as a country…
we are seen to be really good on the animal welfare status and we are
seen as that clean green [image] and that’s not just from the dairy
industry, that’s from the beef industry, that’s Australia’s agricultural
industry as a whole” [Interview 1]. The use of pastoral images to
promote dairy farming have long been used by the Australian dairy
industry (Phillipov & Loyer 2019), where the majority of a cow’s
diet comes from grazed pastures (Dairy Australia 2023c). Promo-
tion of the pastoral image by the agricultural industry has been
linked to the long-standing support given to this sector by its
citizens (Cockfield & Botterill 2012).

Potential links between surplus calf management practices and
cow-calf separation (for a description, seeMeagher et al. 2019) were
also raised by our participants. In the words of one participant: “I
think if you’re a [member of the] general public and you see these
baby cows being transported, lots of people will see them, baby calves
without their mums being taken on this scary journey” [Interview 7].
Although awareness of cow-calf separation is generally low amongst
the public (Ventura et al. 2016), once aware, there is little to no
support for this practice (i.e. Hötzel et al. 2017; Sirovica et al. 2022).
Although the public generally exhibit negative attitudes towards

both practices, attitudes towards early life killing have been shown
to be more negative than cow-calf separation (Ritter et al. 2022).

Personal views of industry stakeholders
That individual participants grappled with the ethics of early life
killing was evident as they conveyed their own personal views and
experiences. One participant, who entered the dairy industry in
adulthood, described being shocked when learning about early life
killing of surplus calves:

“I’d drank milk my whole life and I never actually even considered
[where] it comes from, except for all those children’s books you read
where it’s all about a happy mum cow making the milk […]. It really
was a shock to the system when I entered the food industry and
realised where my food came from and I thought that I was educated
coming into it that, having gone to university and studied the food
industry and all these things, that it never even actually came up in
my curriculum while I was studying” [Interview 7].

Another participant who had grown up in the industry stated that “I
increasingly can’t come to terms with the early age euthanasia of
calves just because they’re not going to be reared. That’s something
that we’ve put in place and we’re saying it’s okay, […] well I
personally just keep reconsidering that and I just don’t find it
acceptable in the long term” [Interview 5].

Participants also acknowledged that early life killing of calves
was a matter of concern for farmers. However, despite the practice
being commonplace, participants believed that farmers found the
task undesirable: “I have never seen anyone enjoy euthanasing an
animal […], people want to do the right thing.” Indeed, as another
participant said, “I think a lot of farmers […] think that what they
are doing is best practice and I do not think anybody intends to do
the wrong thing or something that is not humane or economical or
socially acceptable” [Interview 7]. Others have highlighted
cognitive dissonance as the reason explaining the disconnect
between farmer beliefs or values and what they do in practice
(Neave et al. 2022).

The role of farmers’mental health was also acknowledged: “The
mental health andwell-being of a farmer is fundamental to the level of
assurance you’re going to get about how theymanage thewell-being of
their animals” [Interview 2]. Looking at the Australian dairy indus-
try, 92% of dairy farms are family owned with only 45% of those
working in the business reporting the dairy industry provides them
an effective work-life balance (Dairy Australia 2021). A lack of
work-life balance and associated fatigue for people working in and
on the business may contribute to reduced mental health which has
been linked to poor animal welfare outcomes (King et al. 2021),
underpinning this as a key area of focus for addressing the long-term
sustainability of the industry (Kato et al. 2022).

Social sustainability is often discussed in the context of society’s
views about farming (von Keyserlingk et al. 2013). However, our
results emphasise that industry stakeholders also have their own
ethical concerns about early life killing of calves, forming an add-
itional dimension that should not be overlooked (Segerkvist et al.
2020).

Animal welfare versus ethics and public perception
When managing surplus calves through early life killing, partici-
pants voiced that the interplay between animal welfare impacts and
ethical views of different stakeholders was complex. “Some people
may have the view that actually humanely euthanasing on-farm is
actually kinder to the calf if you can’t take it onto somewhere else
[while] other people may say actually we’re completely against
euthanasing” [Interview 7]. Whilst some argued that correctly
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performed at-birth euthanasia avoided welfare challenges, they
acknowledged the ethical dilemma this stance created.

“If euthanasia is being conducted in [an] appropriate fashion by an
appropriately trained staff member and […] blunt force trauma is
avoided except when there’s absolutely no other option [then welfare
compromise can be avoided]. But […] if someone did a dump
[launched an exposé] on us it’s going to look really bad and murder-
ing baby calves – that can never have a good look even when it’s done
humanely” [Interview 5].

At-birth euthanasia was also seen by some to offer a better welfare
outcome in some situations. As one participant said “I think also
[…] what’s really important is […] ensuring that these calves are
getting the correct welfare. There’s no point in rearing a calf if it’s
going to have terrible welfare” [Interview 7]. Indeed, whilst some
argue that when an animal is euthanased correctly there is no
compromise to its welfare (Walker et al. 2020), the context under
which the animal is killed may still be at odds with a person’s core
values (Ritter et al. 2022).

Conversely, some participants saw calves slaughtered in the first
few days of life and directed into the food chain as justified because
the animal is not wasted. As stated by one participant: “I think it’s
easier to make the concept palatable if there is a purpose in the death
so a calf going to become a foodstuff is an easier sell than a calf that
just goes into a hole in the ground” [Interview 5]. This belief led
some participants to argue that the challenge lies in educating the
public into understanding this concept, for instance, one partici-
pated stated:

“In certain areas I think we’ve actually got it right if we’re going to
continue with the belief that an appropriate welfare-friendly, sustain-
able practice is early destruction of male calves to go into the meat
industry and the industry seems comfortable with that. It’s whether we
can perpetrate that belief into the wider community” [Interview 5].

Previous attempts to educate the public into accepting ‘contentious
routine dairy practices’ have failed given that the practices them-
selves were at odds with public values (Ventura et al. 2016; Hötzel
et al. 2017). In contrast, one individual argued that: “[…] early
slaughter is not a goodmessage…, it is still a baby calf being killed for
meat production which, I […] think is really hard one to try and
communicate” [Interview 7]. Many participants acknowledged that
public perception is a key determinant of sustainable surplus calf
management practices.

“I think in terms of the bad news story, [the question is]would it pass
the pub [public approval] test? I think if the bobby calves have been
grown out [for beef] and there’s a story behind it…[and] it’s not that
they’re being euthanased on-farm or just sent straight to slaughter
then I think it’s a nice story” [Interview 7].

Our findings indicate that early life killing of young dairy calves is
an ethical dilemma for many industry stakeholders, with some
justifying early life slaughter of surplus calves while others felt there
was no justification for early life killing.

Economics of surplus calf management

Participants frequently emphasised that economic viability is at the
heart of the surplus calf challenge and that it is both a key driver of
the status quo and a barrier to sustainable change. The traditional
separatism of the Australian beef and dairy industries was high-
lighted as a key contributor, along with the logistical and practical
challenges of implementing alternatives to early life killing. Parti-
cipants also highlighted several challenges and opportunities to

improve the quality and productivity of dairy beef as a viable
alternative to early life killing.

Disunity amongst stakeholders
Participants acknowledged that “most [dairy] farmers don’t see past
the farm gate” [Interview 7] and this limited understanding of
beef supply chains impacted their ability to implement economic-
ally viable dairy beef systems. Participants often attributed this to
a lack of “[…] tools or the ability [of farmers] to follow [dairy
beef] programmes for these sort of cull animals” [Interview 3].
Participants also highlighted that “Typically [it’s been assumed
that] a dairy cross or a dairy steer […] won’t get the weight gain
[…and this]will affect your production” [Interview 1]. This, in turn,
was seen to perpetuate negative attitudes towards dairy beef. For
example, one participant stated that “As soon as you say dairy
cross, most feedlots and abattoirs just switch off straight away”
[Interview 6].

The perceived lack of unity described by our participants
between the beef and dairy sectors has been attributed by some to
dairy farms traditionally viewing their businesses as one of produ-
cing only milk and thus in isolation of being able to contribute to
beef production (Wolf et al. 2009). Some called for greater emphasis
on the different contributions that beef production could add to the
dairy business “[…] this calf […] is an offshoot which should add
value” [Interview 3]. However, some argued that for dairy beef to
be viable there needed to be “[…] some [economic]margin” [Inter-
view 1].

Participants believed there to be opportunity for the dairy and
beef industries to co-operate in directing surplus calves into beef
production, creating mutual benefits. However, it was also empha-
sised that “[…] a lot of people just don’t understand that we need to
utilise what the dairy industry has got […] [and] we need to utilise it
efficiently” [Interview 3]. Participants believed that improved
understanding by the farmers on the needs of the value chain was
necessary to make this co-operation possible. However, they also
conveyed that everyone involved, including the farmer, must accept
“their responsibility in the supply chain” [Interview 1]. The role of
the farmer was viewed as key:

“[Dairy farmers] need to understand what that target market is and
what they can do within their breeding operation to ensure that
they’ve got [a calf] that’s feasible for someone that [a] they’re not
going to get docked [discounted] because it’s a dairy steer, or
[b] because they know it’s going to hit the economical pocket that
they’re doing something to progress andmove forward in that space to
ensure they’ve got a pathway” [Interview 1].

Calls for increased collaboration between the cattle industries
and the associated beef value chain has been raised by others
(AHDB 2020); embedded within this collaboration is the need to
ensure that any negative cultural attitudes amongst beef stake-
holders toward surplus dairy calves as beef animals are
overcome.

Quality and productivity of dairy beef
Participants identified challenges and opportunities in maximis-
ing the quality and productivity of dairy beef production with an
emphasis on breeding and managing calves according to market
demands. In selecting beef genetics to maximise the viability of
surplus calves for beef production, participants noted that whilst
dairy breeds often exhibit valued meat quality traits such as
marbling (Pfuhl et al. 2007), they can perform poorly in terms
of carcase yield and conformation (Clarke et al. 2009).
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One participant argued that “The dairy breed has a lot to offer from
[…an] eating quality side of things, however it all comes down to
muscle expression in those primal [cuts]” [Interview 1]. In looking
to improve the viability of surplus calves as beef animals, partici-
pants emphasised the need to select the correct beef sires. As stated
by one participant: “If they’re using some good genetics in that beef
side, their [offspring] is going to be a lot more marketable and a lot
more favourable” [Interview 1]. The use of sexed semen in com-
bination with beef crossbreeding has been promoted as a ‘respon-
sible’ breeding strategy (AHDB 2020).

In discussing the marketing of dairy beef animals, participants
struggled with themerit of branding products as beef that originates
from the dairy herd. As one participant stated:

“I know there’s been talk about coming out with a dairy beef brand
and [trying to]market [it]. I don’t think youwant to highlight the fact
that it comes from dairy […] if you don’t have to tell [consumers],
why tell them? I think [if you do] you’d be giving yourself a discount
on the beef price before you start” [Interview 3].

Along the same line, some conveyed that “the [dairy] producers […]
want to get paid a premium for it because they think they’ve got a
premium product. Well at the moment they haven’t” [Interview 4].
Generally, participants emphasised that achieving sustainable mar-
kets was dependent on “… going out and doing the homework
around your markets and finding out if there is [1] a customer, a
retailer or a consumer that is going to take the product you’ve got, to
get it through the door, [and] [2] whether they’re going to pay you a
premium for it” [Interview 4].Whilst beef from dairy breed animals
tends to rate highly in terms ofmeat quality, redmeat yield has been
a primary reason for packer discounts on dairy beef. Although
evidence of dairy beef being marketed at consistent premium with
scale is lacking, it has been shown that beef produced from surplus
dairy calves can be successfully marketed alongside conventional
beef products when strategically bred and fed for pre-determined
markets (Foraker et al. 2022).

Given that beef from the dairy herd already makes up a large
percentage of global supply (Greenwood 2021; Foraker et al. 2022)
where it is largely not distinguished from beef originating from beef
herds, it is unsurprising that value chain stakeholders expressed
doubts over the ability to create ‘new’ markets for dairy beef in
Australia. Indeed, marketing beef as dairy origin may pose add-
itional risks, should citizens become aware that differences exist in
terms of whether the calf was reared by its mother, as is the routine
in the beef industry, or immediately separated, as is routine in the
dairy industry (Ventura et al. 2016).

Logistical and practical challenges of alternatives to early life
killing
When discussing the implementation of alternatives to early life
killing, participants highlighted several challenges involved with
rearing the calf from birth to finishing. It has been well documented
by others that the rearing of surplus calves is fraught with health and
welfare challenges (for a review, see Creutzinger et al. 2021). Parti-
cipants also noted that, to date, Australia does not have a well-
established dairy beef calf rearing industry and that “it’s the next
step in the chain that needs to be built” [Interview 6]. The lack of
rearing capacity is likely a consequence of the perceived economic
risk associated with rearing surplus calves for beef (Vicic et al. 2022).
Participants also acknowledged that long-termsuccesswould require
having different options for different farm businesses, recognising
that “Some people are going to be happy to rear the calves [while
others] want to send them to a calf-rearer” [Interview 6].

Inadequate calf-rearing capacity and knowledge were viewed as
key challenges in implementing sustainable alternatives to early life
slaughter. Artificial rearing of dairy calves in the absence of the dam
requires careful attention to health, environment, nutrition and
welfare (Mee 2008). Indeed, challenges already exist in the care of
replacement heifers; for example, 38% of Australian calves failed
to receive adequate transfer of passive immunity (Vogels et al.
2013) despite concerted industry extension efforts to improve
colostrummanagement. Evidence exists that surplus calves are less
likely to receive appropriate colostrum management compared to
replacement heifer calves (Shivley et al. 2019). Additional chal-
lenges highlighted by participants included “biosecurity and [… in
some cases] 20% mortality rates and probably 50% morbidity rates
so half of all the calves that arrive on the farm have to be treated for
some condition and 20% of them are dead” [Interview 5]. Indeed,
managing biosecurity and other stressors, such as mixing and
transport, particularly when sourcing calves from multiple birth
farms to rear in a central location are well known contributors to
increased risk of morbidity and mortality (Renaud et al. 2018;
Wilson et al. 2020).

Participants also noted that highly seasonal calving systems may
overwhelm either calf rearing capacity on-farm, or an abattoir’s
capacity for bobby calf slaughter, collectively increasing at-birth
euthanasia. For example, “One of the issues in Tasmania has been
that there is only really one place that they process dairy calves and
they aremassively into a spring and an autumn [calving] drop [in that
region]. […] so the abattoir cannot handle them all and they just have
to get knocked on the head” [Interview 3]. Unsurprisingly, regions in
Australia with more seasonal calving and more Jersey and Holstein-
Jersey cross cows have higher rates of early life killing of surplus
calves and less dairy beef production (Dairy Australia 2023a).

Participants also commented on the volatility of the Australian
climate (Raedts et al. 2017) and that “there is always competing
priorities, if there’s not a drought it’s a flood and if it’s not that it’s the
price of produce and what’s happening in other countries and exports
and things like that” [Interview 7]. The impact of seasonal variation
and other market factors on commodity price volatility has been
reported as a major contributor to the economic viability of the
industries dependent on surplus calves (Raedts et al. 2017). The
impact of price volatility on confidence in the long-term economic
viability of dairy beef value chainswasmade clear by one participant:

“Like every time when we go through those big spikes in beef prices,
everyone goes ‘oh I can buy a calf at 20 kgs for 700 bucks’ and then by
the end of the time when it comes round to selling the animal it’s only
worth $1,000 in themarket because it’s a dairy cross and [they realise]
‘I’ve run that animal for 2½ years for 200 bucks’. So that’s not what we
want to do” [Interview 3].

Beef commodity prices are often lower during times of drought in
Australia (Countryman et al. 2016), and the annual number of bobby
calves slaughtered tends to be higher during low beef commodity
prices (Dairy Australia 2023b). With the impact of climate change
likely increasing the severity of future droughts (Vicente-Serrano
et al. 2020), implementing long-term, sustainable dairy beef produc-
tion systemswill require solutions that canwithstand future volatility
in seasonal conditions and commodity price environments.

Moving towards solutions

Despite the associated challenges, participants emphasised the
importance of implementing viable alternatives to early life killing
of surplus dairy calves. Different approaches to affecting change
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were explored from both an industry and farmer perspective, along
with the importance of leadership and collaboration. Finally, sev-
eral unique opportunities were highlighted as downstream benefits
of long-term, widespread change.

Affecting practice change
In discussing the need to implement widespread change in a
reasonable time-frame, participants acknowledged that:

“Like in any community [or] industry you’ve got a percentage of
people who are go-getters, change-makers, and can see the role of the
industry and the benefit of it and then you’ve got a group of people in
the middle [who] will go one way or the other depending on the
difficulty or the ease and then you’ve got that bottom group of people
who for whatever reason sit on their hands” [Interview 3].

The impact of tradition and culture in the agricultural sector on
farmers’ willingness to change was also highlighted. “It’s different
for different people but doing what you’ve always done and what
your father or your mother did, it is a very large part of it…”
[Interview 2]. That farmers vary in their attitudes to implementing
change has been recognised (Munoz et al. 2019), whilst the influ-
ence of tradition and self-identity on Australian producer attitudes
to sustainability and adapting to change has been explored by
others (Lankester 2012).

In affecting change, some participants emphasised the need to
ensure ownership and buy-in beginning at the dairy farm and
avoiding mandates that may incite push-back. As one participant
stated “[…] as soon as we get to the position where we’re telling
people how to run their farm, they’ll tell us to bugger off and we’ll lose
that connection” [Interview 5]. However, others felt legislation may
be the only way to shift the behaviours of some segments of the
industry. “[There is a] particular bottom group of people that just
want to do what they want to do, how they want to do it, because
that’s how they’ve done it. Something like legislation would impact
them” [Interview 3].

Participants also discussed the efficacy of legislation and policy,
using blunt force trauma euthanasia as an example, a practice that
has been prohibited inAustralian industry policies (AustralianDairy
Farmers 2020) and legislation (Animal Health Australia 2016).

“I am concerned by the data on blunt-force trauma [euthanasia] because
we have a […] very clear policy position, yet our survey data doesn’t say
we’re complying with [it…]. That always concerns me about what is the
true appetite to take what you’re going to tell us and push it into a
sufficient level of implementation to be able to further mitigate the risks
around bobby calves or calf management” [Interview 2].

Role of leadership and collaboration
When contemplating sustainable change, participants highlighted
the need for industry-level leadership to ensure that sector-wide
change is achieved. Desire to take leadership on the issue from
singular stakeholders, whilst important, will alone be unlikely to
address the problem. Despite initial efforts by dairy farmers in
Atlantic Canada to develop a viable dairy beef industry, numerous
challenges were identified indicating the complexity of the under-
taking (Proudfoot et al. 2022). Our participants stated that any
leadership initiatives should be “[…] concrete [with] a clear
commitment” [Interview 2].

The role of an industry-wide commitment to ending early life
slaughter was seen as valuable in underpinning community trust.
Some viewed an industry-wide commitment as being an integral
step in uniting the industry and allowing stakeholders to hold each

other accountable; thereby protecting, at least in part, the dairy
industry’s social licence to operate.

Though not a new concept, social licence to operate, has grown
in popularity in recent years with some arguing it is just another
term for legitimacy (Gehman et al. 2017). For alternatives to early
life killing of surplus calves to be perceived as legitimate, all stake-
holders, including citizens, farmers and the wider dairy industry,
must all view solutions as acceptable and viable (Gehman et al.
2017). The notion that industry (and not government) should lead
the process of change was clearly stated by one participant who
desired “An industry goal [where each member of the value chain
has] a little bit of skin in this game [ensuring that we do] the right
thing…” [Interview 6].

Downstream benefits of dairy beef production
Participants noted unique opportunities in implementing dairy
beef production systems as alternatives to early life killing of surplus
calves. Amongst these were the ability for increased production of
beef from the dairy herd to improve business resilience. One
participant stated that: “I think […] the really nice thing about
where we are now is sustainability, people love the circular economy,
they want the whole thing end to end and improving supply chains
and improving your [carbon] footprint” [Interview 7]. Similarly,
Romera et al. (2020) highlighted the opportunities in redesigning
dairy production systems as a co-ordinated food production net-
work instead of continuing to operate as an isolated entity. The
concept of circular bioeconomy business models has also been
found to offer opportunities as well as challenges (D’Amato et al.
2020).

Participants also highlighted the potential advantages to be
gained from producing dairy beef in reducing carbon emissions
(Tichenor et al. 2017; van Selm et al. 2021). The International
Dairy Federation’s prescribed carbon accounting methodology
stipulates that 85% of a dairy cow’s annual emissions are attrib-
utable to her milk, leaving just 15% attributable to her dairy beef
calf (IDF 2022); this provides a potential advantage to dairy beef
value chains over beef originating from the beef herd. In the words
of one participant:

“We need to ultimately try and decide what’s the best solution that’s
going to [find] fitness for purpose in every animal that we produce
and from our whole of food production sustainability perspective
we’ve got these cows producing milk. If a high proportion of them
are also producing beef from a calf, we’re reducing our environmental
footprint collectively as well” [Interview 3].

Study limitations and future research

Whilst the present study included perspectives from a range of
stakeholders across the Australian beef and dairy value chains, a
limitation of the research is that each stakeholder group was only
represented by one, or in some cases two, organisations. Thus, our
findings are not intended to be generalisable across the Australian
dairy or beef value chains, nor the global network of beef and dairy
industry stakeholders. Despite this, the inductive qualitative meth-
odology used (Braun&Clarke 2006) allows for an understanding of
the complex frame of reference through which our participants
understood the surplus calf challenge. We encourage further par-
ticipatory work that includes the voices of all stakeholders, includ-
ing industry, the public, and the animals, to enable improved
understanding of the surplus dairy calf challenge.

8 Sarah E Bolton et al.

https://doi.org/10.1017/awf.2024.4 Published online by Cambridge University Press

https://doi.org/10.1017/awf.2024.4


Animal welfare implications and conclusion

Understanding the attitudes of beef and dairy industry stakeholders
to surplus dairy calf management in Australia is critical to imple-
menting socially and economically sustainable alternatives to early
life killing. Participants in this study identified that animal welfare
outcomes can be both positive or negative whether surplus calves
are killed in the first few days of life or raised for beef, indicating that
the challenge is complex. However, finding sustainable ways to shift
the perception of a class of production animal away from a being
waste product and into being seen as a valued commodity is likely to
have widespread benefits to the standard of care received by the
animals, thereby improving welfare standards.

Supplementary material. The supplementary material for this article can be
found at http://doi.org/10.1017/awf.2024.4.

Acknowledgements. This work was funded in large part by The University of
Melbourne and an Australian Government Research Training Program Schol-
arship. Funding was also provided by Dairy Australia and the Dairy Up
programme of work; however, they had no role in data collection and analysis,
decision to publish, or preparation of the manuscript. Funds that provided
support for BV and all other associated costs, were provided by a Social Science
and Humanities of Canada Insight Grant awarded to MvK. We thank all
participants in this study for giving up their time and sharing their views. We
are also grateful for the contributions of Pip Band of BandConsulting (Northern
Rivers, NSW, Australia) and Howard Parry-Husbands, Morgan Owen and Ellie
Holmes of Pollinate (Sydney, NSW, Australia). Drs Peter Mansell and David
Beggs are thanked for their contributions to facilitating SB’s graduate pro-
gramme at the University of Melbourne.

Competing interest. None.

References

Agriculture andHorticultureDevelopmentBoard (AHDB) 2020GBDairyCalf
Strategy. https://ahdb.org.uk/GB-calf-strategy (accessed 30th May 2023).

Animal Health Australia 2012 Australian Animal Welfare Standards and
Guidelines, Edition One Version 1.1 - Land Transport of Livestock.
Australian Government Department of Agriculture, Fisheries and Forestry.
http://www.animalwelfarestandards.net.au (accessed 12th May 2023).

Animal Health Australia 2016 Australian Animal Welfare Standards and
Guidelines for Cattle Edition One. www.animalwelfarestandards.net.au
(accessed 5th December 2023).

Australian Dairy Farmers 2020 Australian Dairy Farmers Farm Operations
Policies. https://australiandairyfarmers.com.au/policy-advisory-groups/
farm-operations/ (accessed 5th December 2023).

Bolton SE and von Keyserlingk MAG 2021 The dispensable surplus dairy calf: Is
this issue a “wicked problem” and where do we go from here? Frontiers in
Veterinary Science 8: 347. https://doi.org/10.3389/FVETS.2021.660934/BIBTEX

Boulton AC, Kells NJ, Cogger N, Johnson CB, O’Connor C, Webster J,
Palmer A and Beausoleil NJ 2020 Risk factors for bobby calf mortality
across the New Zealand dairy supply chain. Preventive Veterinary Medicine
174: 104836. https://doi.org/10.1016/J.PREVETMED.2019.104836

Boyle LA and Mee JF 2021 Factors affecting the welfare of unweaned dairy
calves destined for early slaughter and abattoir animal-based indicators
reflecting their welfare on-farm. Frontiers in Veterinary Science 8: 283.
https://doi.org/10.3389/FVETS.2021.645537/BIBTEX

BraunVandClarkeV2006Using thematicanalysis inpsychology.QualitativeResearch
in Psychology 3(2): 77–101. https://doi.org/10.1191/1478088706QP063OA

Bruijnis MRN, Blok V, Stassen EN and Gremmen HGJ 2015 Moral “lock-in”
in responsible Innovation: The ethical and social aspects of killing day-old
chicks and its alternatives. Journal of Agricultural and Environmental Ethics
28(5): 939–960. https://doi.org/10.1007/S10806-015-9566-7/TABLES/2

CANFAX 2022Dairy-Beef: Howmuch?WeeklyMarketOutlook andAnalysis.LII(46).

ClarkeAM,DrennanMJ,McGeeM,KennyDA,Evans RDandBerryDP 2009
Intake, live animal scores/measurements and carcass composition and value
of late-maturing beef and dairy breeds. Livestock Science 126(1–3): 57–68.
https://doi.org/10.1016/J.LIVSCI.2009.05.017

ClarkeV andBraunV 2017 Thematic analysis. Journal of Positive Psychology 12
(3): 297–298. https://doi.org/10.1080/17439760.2016.1262613

Cockfield G and Botterill CL 2012 Signs of countrymindedness: A survey of
attitudes to rural industries and people.Australian Journal of Political Science
47(4): 609–622. https://doi.org/10.1080/10361146.2012.731482

Cooney J 2017 Reflections on the 20th anniversary of the term ‘social licence.’
Journal of Energy and Natural Resources Law 35(2): 197–200. https://doi.
org/10.1080/02646811.2016.1269472

Countryman AM, Paarlberg PL and Lee JG 2016 Dynamic effects of drought
on the US beef supply chain. Agricultural and Resource Economics Review 45
(3): 459–484. https://doi.org/10.1017/AGE.2016.4

Creutzinger K, Pempek J, Habing G, Proudfoot K, Locke S, Wilson D and
Renaud D 2021 Perspectives on the management of surplus dairy calves in
the United States and Canada. Frontiers in Veterinary Science 8: 344. https://
doi.org/10.3389/FVETS.2021.661453/BIBTEX

Dairy Australia 2021 Workforce: The Power of People on Australian Dairy
Farms in 2020. https://rb.gy/d26cv6 (accessed 5th December 2023).

Dairy Australia 2023a Animal Husbandry and Genetics Survey 2022 Report.
https://rb.gy/ucdyma (accessed 5th December 2023).

Dairy Australia 2023b Dairy Calf Market Pathways Trends 2010–22. https://
rb.gy/grkngj (accessed 5th December 2023).

Dairy Australia 2023c The Australian Dairy Industry in Focus 2023. https://
rb.gy/tugegj (accessed 5th December 2023).

D’Amato D, Veijonaho S and Toppinen A 2020 Towards sustainability?
Forest-based circular bioeconomy business models in Finnish SMEs. Forest
Policy and Economics 110: 101848. https://doi.org/10.1016/J.FOR-
POL.2018.12.004

de Haas EN, Oliemans E and van Gerwen MAAM 2021 The need for an
alternative to culling day-old male layer chicks: A survey on awareness,
alternatives, and the willingness to pay for alternatives in a selected popula-
tion of Dutch citizens. Frontiers in Veterinary Science 8: 381. https://doi.
org/10.3389/FVETS.2021.662197/BIBTEX

DFC-NFACC 2023 Code of Practice for the Care and Handling of Dairy Cattle.
www.nfacc.ca (accessed 5th December 2023).

Fonterra 2022 Caring for animals. https://rb.gy/ggxnce (accessed 31st May
2023).

Foraker BA, Frink JL andWoerner DR 2022 Invited review: a carcass andmeat
perspective of crossbred beef × dairy cattle. Translational Animal Science 6
(2). https://doi.org/10.1093/TAS/TXAC027

Gehman J, Lefsrud LM and Fast S 2017 Social license to operate: Legitimacy by
another name? Canadian Public Administration 60(2): 293–317. https://doi.
org/10.1111/CAPA.12218

Greenwood PL 2021 Review: An overview of beef production from pasture and
feedlot globally, as demand for beef and the need for sustainable practices
increase. Animal 15: 100295. https://doi.org/10.1016/J.ANIMAL.2021.100295

Gremmen B 2020 Moral dilemmas of animal production systems. Animal
Frontiers 10(1): 15–20. https://doi.org/10.1093/af/vfz051

Hampton JO, Jones B and McGreevy PD 2020 Social license and animal
welfare: Developments from the past decade in Australia. Animals 10(12):
2237. https://doi.org/10.3390/ANI10122237

Haskell MJ 2020 What to do with surplus dairy calves? Welfare, economic and
ethical considerations. Landbauforschung 70(1): 45–48. https://doi.
org/10.3220/LBF1593617173000

Holmes AGD 2020 Researcher positionality: A consideration of its influence
and place in qualitative research: A new researcher guide. Shanlax Inter-
national Journal of Education 8(4): 1–10. https://doi.org/10.34293/education.
v8i4.3232

HötzelMJ,Cardoso CS,Roslindo A and von KeyserlingkMAG 2017 Citizens’
views on the practices of zero-grazing and cow-calf separation in the dairy
industry: Does providing information increase acceptability? Journal of Dairy
Science 100(5): 4150–4160. https://doi.org/10.3168/jds.2016-11933

IDF 2022 The IDF global Carbon Footprint standard for the dairy sector.
Bulletin of the IDF 520. https://t.ly/q9nBk (accessed 5th December 2023).

Animal Welfare 9

https://doi.org/10.1017/awf.2024.4 Published online by Cambridge University Press

http://doi.org/10.1017/awf.2024.4
https://ahdb.org.uk/GB-calf-strategy
http://www.animalwelfarestandards.net.au
http://www.animalwelfarestandards.net.au
https://australiandairyfarmers.com.au/policy-advisory-groups/farm-operations/
https://australiandairyfarmers.com.au/policy-advisory-groups/farm-operations/
https://doi.org/10.3389/FVETS.2021.660934/BIBTEX
https://doi.org/10.1016/J.PREVETMED.2019.104836
https://doi.org/10.3389/FVETS.2021.645537/BIBTEX
https://doi.org/10.1191/1478088706QP063OA
https://doi.org/10.1007/S10806-015-9566-7/TABLES/2
https://doi.org/10.1016/J.LIVSCI.2009.05.017
https://doi.org/10.1080/17439760.2016.1262613
https://doi.org/10.1080/10361146.2012.731482
https://doi.org/10.1080/02646811.2016.1269472
https://doi.org/10.1080/02646811.2016.1269472
https://doi.org/10.1017/AGE.2016.4
https://doi.org/10.3389/FVETS.2021.661453/BIBTEX
https://doi.org/10.3389/FVETS.2021.661453/BIBTEX
https://rb.gy/d26cv6
https://rb.gy/ucdyma
https://rb.gy/grkngj
https://rb.gy/grkngj
https://rb.gy/tugegj
https://rb.gy/tugegj
https://doi.org/10.1016/J.FORPOL.2018.12.004
https://doi.org/10.1016/J.FORPOL.2018.12.004
https://doi.org/10.3389/FVETS.2021.662197/BIBTEX
https://doi.org/10.3389/FVETS.2021.662197/BIBTEX
http://www.nfacc.ca
https://rb.gy/ggxnce
https://doi.org/10.1093/TAS/TXAC027
https://doi.org/10.1111/CAPA.12218
https://doi.org/10.1111/CAPA.12218
https://doi.org/10.1016/J.ANIMAL.2021.100295
https://doi.org/10.1093/af/vfz051
https://doi.org/10.3390/ANI10122237
https://doi.org/10.3220/LBF1593617173000
https://doi.org/10.3220/LBF1593617173000
https://doi.org/10.34293/education.v8i4.3232
https://doi.org/10.34293/education.v8i4.3232
https://doi.org/10.3168/jds.2016-11933
https://t.ly/q9nBk
https://doi.org/10.1017/awf.2024.4


Kato H, Ono H, Sato M, Noguchi M and Kobayashi K 2022 Relationships
between management factors in dairy production systems and mental health
of farmmanagers in Japan. Journal of Dairy Science 105(1): 441–452. https://
doi.org/10.3168/JDS.2021-20666

King MTM,Matson RD and DeVries TJ 2021 Connecting farmer mental health
with cow health and welfare on dairy farms using robotic milking systems.
Animal Welfare 30(1): 25–38. https://doi.org/10.7120/09627286.30.1.025

Lankester A 2012 Self-perceived roles in life and achieving sustainability on
family farms in north-eastern Australia. Australian Geographer 43(3):
233–251. https://doi.org/10.1080/00049182.2012.706202

Meagher RK, Beaver A, Weary DM and von Keyserlingk MAG 2019 Invited
review: A systematic review of the effects of prolonged cow–calf contact on
behavior, welfare, and productivity. Journal of Dairy Science 102(7):
5765–5783. https://doi.org/10.3168/JDS.2018-16021

Mee JF 2008 Newborn dairy calf management. Veterinary Clinics of North
America: Food Animal Practice 24(1): 1–17. https://doi.org/10.1016/J.
CVFA.2007.10.002

MLA (Meat and Livestock Australia) 2022 State of the Industry Report. https://
t.ly/Qp4f8 (accessed 5th December 2023).

Munoz CA, Coleman GJ,Hemsworth PH, Campbell AJD and Doyle RE 2019
Positive attitudes, positive outcomes: The relationship between farmer atti-
tudes, management behaviour and sheep welfare. PLoS One 14(7): e0220455.
https://doi.org/10.1371/JOURNAL.PONE.0220455

National Herd Improvement Association of Australia 2022 Semen Market
Survey 2022 Results. https://t.ly/cLgFz (accessed 5th December 2023).

Neave HW, Sumner CL, Henwood RJT, Zobel G, Saunders K, Thoday H,
Watson T and Webster JR 2022 Dairy farmers’ perspectives on providing
cow-calf contact in the pasture-based systems of New Zealand. Journal of
Dairy Science 105(1): 453–467. https://doi.org/10.3168/JDS.2021-21047

New Zealand Ministry of Primary Industries 2016 Animal Welfare Regula-
tions. https://t.ly/oAhrf (accessed 5th December 2023).

Pfuhl R, Bellmann O, Kühn C, Teuscher F, Ender K and Wegner J 2007 Beef
versus dairy cattle: a comparison of feed conversion, carcass composition,
and meat quality. Archives Animal Breeding 50(1): 59–70. https://doi.
org/10.5194/AAB-50-59-2007

Phillipov M and Loyer J 2019 In the wake of the supermarket ‘milk wars’:
Media, farmers and the power of pastoral sentimentality. Discourse, Context
& Media 32: 100346. https://doi.org/10.1016/J.DCM.2019.100346

Proudfoot KL,Hendricks J,Higgins A,Roche S,Ritter C,RenaudDL and von
Keyserlingk MAG 2022 The Entrepreneurs: Dairy farmer perspectives on
finding an industry solution for the surplus calf issue: A participatory case
study. Frontiers in Sustainable Food Systems 6: 961068. https://doi.
org/10.3389/fsufs.2022.961068

Raedts PJM, Garcia SC, Chapman DF, Edwards GR, Lane N and Rawnsley RP
2017 Is systems research addressing the current and future needs of dairy farms?
Animal Production Science 57(7): 1311–1322. https://doi.org/10.1071/AN16647

Renaud DL, Duffield TF, LeBlanc SJ, Ferguson S, Haley DB and Kelton DF
2018 Risk factors associated with mortality at a milk-fed veal calf facility: A
prospective cohort study. Journal of Dairy Science 101(3): 2659–2668. https://
doi.org/10.3168/jds.2017-13581

Ritter C, Hötzel MJ and von Keyserlingk MAG 2022 Public attitudes toward
different management scenarios for “surplus” dairy calves. Journal of Dairy
Science 105(7): 5909–5925. https://doi.org/10.3168/JDS.2021-21425

Roadknight N,Mansell P, Jongman E,CourtmanN and Fisher A 2021 Invited
review: The welfare of young calves transported by road. Journal of Dairy
Science 104(6): 6343–6357. https://doi.org/10.3168/JDS.2020-19346

RomeraAJ,BosAP,NealM,EastwoodCR,ChapmanD,McWilliamW,RoydsD,
O’Connor C, Brookes R, Connolly J, Hall P and Clinton PW 2020 Designing
future dairy systems for New Zealand using reflexive interactive design. Agricul-
tural Systems 181: 102818. https://doi.org/10.1016/j.agsy.2020.102818

Schoenmaker S and Alexander D 2012 Live cattle trade: The case of an online
crisis. Social Alternatives 31(2): 17–21.

Segerkvist KA,Hansson H, Sonesson U and Gunnarsson S 2020 Research on
environmental, economic, and social sustainability in dairy farming: A

systematic mapping of current literature. Sustainability. https://doi.
org/10.3390/su12145502

Shields S, Shapiro P andRowanA 2017A decade of progress toward ending the
intensive confinement of farm animals in the United States.Animals 7(5): 40.
https://doi.org/10.3390/ANI7050040

Shivley CB, Lombard JE,Urie NJ,WearyDMand vonKeyserlingkMAG 2019
Management of dairy bull calves on US dairy operations. Journal of Dairy
Science 102(5): 4489–4497. https://doi.org/10.3168/jds.2018-15100

Sirovica LV, Ritter C,Hendricks J,Weary DM,Gulati S and von Keyserlingk
MAG 2022 Public attitude toward and perceptions of dairy cattle welfare in
cow-calf management systems differing in type of social and maternal
contact. Journal of Dairy Science 105(4): 3248–3268. https://doi.
org/10.3168/JDS.2021-21344

Tichenor NE, Peters CJ, Norris GA, Thoma G and Griffin TS 2017 Life cycle
environmental consequences of grass-fed and dairy beef production systems
in the Northeastern United States. Journal of Cleaner Production 142:
1619–1628. https://doi.org/10.1016/j.jclepro.2016.11.138

van Selm B, de Boer IJM, Ledgard SF and van Middelaar CE 2021 Reducing
greenhouse gas emissions of New Zealand beef through better integration of
dairy and beef production. Agricultural Systems 186: 102936. https://doi.
org/10.1016/j.agsy.2020.102936

Ventura BA, von Keyserlingk MAG,Wittman H and Weary DM 2016 What
difference does a visit make? Changes in animal welfare perceptions after
interested citizens tour a dairy farm. PLoS One 11(5): 1–18. https://doi.
org/10.1371/journal.pone.0154733

Vicente-Serrano SM, Quiring SM, Peña-Gallardo M, Yuan S and
Domínguez-Castro F 2020 A review of environmental droughts: Increased
risk under global warming? Earth-Science Reviews 201: 102953. https://doi.
org/10.1016/J.EARSCIREV.2019.102953

Vicic V, Saliba AJ,Campbell MA andQuinn JC 2022 Barriers to utilizing non-
replacement male calves in the Australian dairy industry: A qualitative study.
Frontiers in Veterinary Science 8: 1671. https://doi.org/10.3389/
FVETS.2021.800388/BIBTEX

Vinci C 2022 European Union beef sector European Parliamentary Research
Service. https://t.ly/2S7C8 (accessed 5th December 2023).

Vogels Z, Chuck G and Morton J 2013 Failure of transfer of passive immunity
and agammaglobulinaemia in calves in south‐west Victorian dairy herds:
prevalence and risk factors. Australian Veterinary Journal 91(4): 150–158.
https://doi.org/10.1111/AVJ.12025

von Keyserlingk MAG, Martin NP, Kebreab E, Knowlton KF, Grant RJ,
Stephenson M, Sniffen CJ, Harner III JP, Wright AD and Smith SI 2013
Invited review: Sustainability of the U.S. dairy industry Journal of Dairy
Science 96(9): 5405–5425. https://doi.org/10.3168/jds.2012-6354

Walker JB,Roman-Muniz IN and Edwards-Callaway LN 2020 Timely euthan-
asia in the United States dairy industry: Challenges and a path Forward.
Animals 10(1): 71. https://doi.org/10.3390/ANI10010071

World Business Council for Sustainable Development (WBCSD) 2011 Col-
laboration, innovation, transformation: ideas and inspiration to accelerate
sustainable growth - A value chain approach. https://tinyurl.com/msxh6pde
(accessed 5th December 2023).

Weary DM, Ventura BA and von Keyserlingk MAG 2016 Societal views and
animal welfare science: understanding why themodified cagemay fail and other
stories. Animal 10(2): 309–317. https://doi.org/10.1017/S1751731115001160

Weary DM and von Keyserlingk MAG 2017 Public concerns about dairy-cow
welfare: how should the industry respond? Animal Production Science 57(7):
1201–1209. https://doi.org/10.1071/AN16680

Wilson DJ, Stojkov J, Renaud DL and Fraser D 2020 Short communication:
Condition of male dairy calves at auction markets. Journal of Dairy Science
103(9): 8530–8534. https://doi.org/10.3168/jds.2019-17860

Wolf CA, Black JR and Hadrich JC 2009 Upper Midwest dairy farm revenue
variation and insurance implications. Agricultural Finance Review 69(3):
346–358. https://doi.org/10.1108/00021460911002716/FULL/PDF

Zoom Video Communications Inc 2021 Security Guide. https://explore.zoom.us/
docs/doc/Zoom-Security-White-Paper.pdf (accessed 5th December 2023).

10 Sarah E Bolton et al.

https://doi.org/10.1017/awf.2024.4 Published online by Cambridge University Press

https://doi.org/10.3168/JDS.2021-20666
https://doi.org/10.3168/JDS.2021-20666
https://doi.org/10.7120/09627286.30.1.025
https://doi.org/10.1080/00049182.2012.706202
https://doi.org/10.3168/JDS.2018-16021
https://doi.org/10.1016/J.CVFA.2007.10.002
https://doi.org/10.1016/J.CVFA.2007.10.002
https://t.ly/Qp4f8
https://t.ly/Qp4f8
https://doi.org/10.1371/JOURNAL.PONE.0220455
https://t.ly/cLgFz
https://doi.org/10.3168/JDS.2021-21047
https://t.ly/oAhrf
https://doi.org/10.5194/AAB-50-59-2007
https://doi.org/10.5194/AAB-50-59-2007
https://doi.org/10.1016/J.DCM.2019.100346
https://doi.org/10.3389/fsufs.2022.961068
https://doi.org/10.3389/fsufs.2022.961068
https://doi.org/10.1071/AN16647
https://doi.org/10.3168/jds.2017-13581
https://doi.org/10.3168/jds.2017-13581
https://doi.org/10.3168/JDS.2021-21425
https://doi.org/10.3168/JDS.2020-19346
https://doi.org/10.1016/j.agsy.2020.102818
https://doi.org/10.3390/su12145502
https://doi.org/10.3390/su12145502
https://doi.org/10.3390/ANI7050040
https://doi.org/10.3168/jds.2018-15100
https://doi.org/10.3168/JDS.2021-21344
https://doi.org/10.3168/JDS.2021-21344
https://doi.org/10.1016/j.jclepro.2016.11.138
https://doi.org/10.1016/j.agsy.2020.102936
https://doi.org/10.1016/j.agsy.2020.102936
https://doi.org/10.1371/journal.pone.0154733
https://doi.org/10.1371/journal.pone.0154733
https://doi.org/10.1016/J.EARSCIREV.2019.102953
https://doi.org/10.1016/J.EARSCIREV.2019.102953
https://doi.org/10.3389/FVETS.2021.800388/BIBTEX
https://doi.org/10.3389/FVETS.2021.800388/BIBTEX
https://t.ly/2S7C8
https://doi.org/10.1111/AVJ.12025
https://doi.org/10.3168/jds.2012-6354
https://doi.org/10.3390/ANI10010071
https://tinyurl.com/msxh6pde
https://doi.org/10.1017/S1751731115001160
https://doi.org/10.1071/AN16680
https://doi.org/10.3168/jds.2019-17860
https://doi.org/10.1108/00021460911002716/FULL/PDF
https://explore.zoom.us/docs/doc/Zoom-Security-White-Paper.pdf
https://explore.zoom.us/docs/doc/Zoom-Security-White-Paper.pdf
https://doi.org/10.1017/awf.2024.4

	Waste not, want not: Value chain stakeholder attitudes to surplus dairy calf management in Australia
	Introduction
	Materials and methods
	Ethical approval
	Positionality statement
	Participant recruitment
	Data analysis

	Results and Discussion
	Ethics of surplus calf management
	Concerns about societal views
	Personal views of industry stakeholders
	Animal welfare versus ethics and public perception

	Economics of surplus calf management
	Disunity amongst stakeholders
	Quality and productivity of dairy beef
	Logistical and practical challenges of alternatives to early life killing

	Moving towards solutions
	Affecting practice change
	Role of leadership and collaboration
	Downstream benefits of dairy beef production

	Study limitations and future research

	Animal welfare implications and conclusion
	Supplementary material
	Acknowledgements
	Competing interest
	References


