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The future of surplus dairy calves
– an animal welfare perspective
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An important obstacle toward sustainably produced animal-source food is the

existence of so-called ‘surplus animals’, which are by-products of the production

of dairy products and eggs, and ‘unwanted’ due to their perceived low value.

Although this depends on the country, in Europe many surplus dairy calves are

transported to veal farms to be raised for 6months until slaughter. The aim of this

article is to present ideas for alternative future systems for the dairy-veal chain,

including an overview of current challenges and improvement strategies for calf

welfare. This dairy-veal chain presents a number of potential concerns for calf

welfare, including transportation of young animals, high risk of disease and

barren housing. Many incremental changes have been suggested in past

literature to lift the welfare of veal calves, including reducing transportation,

transporting calves at an older age, better health screening, and pens with

enrichment and bedding. The Netherlands is at the centre of the veal sector

import-export flow in Europe and is one of the main veal producers in the world.

The Dutch government has recently presented a report with three alternative

‘scenarios’ for the raising of these surplus dairy calves, which are expected to lead

to improvements in animals welfare. The first scenario is a restriction on transport

of <100km, leading to more local production of dairy-veal. The second scenario

is a delay on the transportation of surplus calves from 2 weeks to 3 months of

age, handing dairy farmers a much larger role in the raising of these calves. This

delay would ensure that calves are more robust and less vulnerable to disease at

the time that they are transported to the veal farm. The third scenario proposes

an alternative system, where the veal sector is eradicated and surplus dairy calves

are raised at the dairy farm of origin until slaughter. We, like others before us,

question the impact of small incremental changes on calf welfare, arguing that

improvements at one end could potentially lead to worsening of welfare at the

other end, and prefer to focus on system changes, such as the use of dual-

purpose cattle breeds. We do not however believe that system changes can be

created and implemented with the sole input of animal welfare scientists. This

work is hence just one piece of the puzzle towards the sustainable production of

milk and meat, and more specifically the sustainable rearing of surplus calves.
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1 Introduction

The need for sustainably produced animal-source foods has

reached a critical point. Since 1987, sustainability is defined as

“meeting the needs of the present without compromising the ability

of future generations to meet their own needs” (United Nations

Brundtland Commission, 1987). Incremental changes to current

conventional farming systems are unlikely to result in sustainable

food production, at least not at the speed that is now required to

mitigate global warming, meet livelihood demands of farmers andmeet

animal welfare concerns of the public. Many conventional farming

systems are designed to maximize one particular output at the expense

of other co-occurring outputs, often referred to as ‘by-products’ or ‘co-

products’ (Jayasundara et al., 2019). Looking at all farming outputs

together and optimizing the farming system (possibly even the entire

chain) according to all outputs is more likely to increase farm and food

chain resilience, robustness, and overall sustainability in the long run.

Resilience is defined as the capacity of a system to recover rapidly from

challenges (Baggio et al., 2015), while robustness is defined as the

capacity to maintain a given state in the face of challenge (Colditz and

Hine, 2016). There is a need for the scientific community to move

outside the box of conventional farming systems and introduce

alternative and innovative systems that address as many aspects of

sustainability as possible.

An important obstacle to the sustainability of animal-source food

production is that of so-called ‘surplus’ animals. These are animals

born for the production of milk and eggs, which are not required for

the production of milk and eggs, either because they are male, or

because they are not needed for dairy herd replacement. These animal

are most often ‘unwanted’ due to their low economic value (Pahmeyer

and Britz, 2020), which is a consequence of the high level of

specialization of farms and high level of selective breeding for milk

or egg production, leading to a decrease inmeat production traits in the

offspring (Muir et al., 2000; Albertı ́ et al., 2008). As a consequence,

these surplus animals may be killed at birth (Cave et al., 2005; Bruijnis

et al., 2015; Renaud et al., 2017; Haskell, 2020) or may receive less

optimal care (Klein-Jöbstl et al., 2014; Renaud et al., 2020) possibly

leading to ‘low quality’ animals (Maher et al., 2021), resulting in ethical

and animal welfare concerns, as well as an overall reduction in social

sustainability of dairy and egg production.

Surplus calves in the dairy sector are male and female calves not

needed for herd replacement. The term ‘surplus calf’ places a

judgement on the animal as unwanted or low value. An alternative,

more neutral term to refer to these calves is ‘non-replacement calf’

(Vicic et al., 2022). However, we choose to use the judgemental term

‘surplus calf’ throughout this paper to bring forward this flaw in our

food production system. The fate of surplus calves depends on the

country in which they are born. In Europe and North America, many

of these calves are raised for veal (up to 8 months of age), young beef

(up to 12 months of age), or dairy-beef (16-24 months of age) at

dedicated fattening farms (European Commission et al., 2014; Pardon

et al., 2014; Hessle et al., 2019; Agriculture and Horticulture

Development Board (AHDB), 2020; Renaud and Pardon, 2022). In

the UK, a small percentage of bull calves is euthanised at birth on the

dairy farm of origin, but legislation is currently being put into place to

abolish this practice (Agriculture and Horticulture Development Board
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(AHDB), 2020). In Australia and New Zealand, many surplus calves,

referred to as bobby calves, are transported and slaughtered before 14

days of age (Cave et al., 2005; Thomas and Jordaan, 2013; Boulton et al.,

2020). In several EU countries, veal is the main destination for surplus

dairy calves. The Netherlands is one of the top producers of veal in the

world with about 1.6 million calves fattened in 2020, including

approximately 750,000 calves (2-5 weeks of age) imported from

surrounding European countries (Berkhout et al., 2022). However,

veal consumption in the Netherlands is low and about 90% of the veal

is exported to France, Italy and Germany (European Commission

et al., 2014).

Livestock production is dependent on public acceptance and the

veal sector has had to apply big changes due to changed legislation in

past decades to meet public demands – changes were applied rapidly

and broadly facilitated by the integrated nature of the veal sector in

Europe. These changes included group-housing and the provision of

solid feed from 8 weeks onwards (EU Council, 1997). In Europe, veal

consumption seems to be declining (Sans and de Fontguyon, 2009;

European Commission et al., 2014), possibly due to the high price of

the product or a decline in public image. Recently, the Dutch

government called for alternative veal systems to be designed to

further improve calf welfare following participatory engagement with

scientists and stakeholders (specifically veal and dairy farmers), which

led to the creation of a report describing three scenarios for the future

of the Dutch veal industry (Dutch Ministry of Agriculture Nature and

Food Quality, 2021). This report highlights the timely need for system

changes to the dairy and veal sector if animal welfare is to be

safeguarded. In addition, following public concerns surrounding the

veal sector, the European Food Security Authority (EFSA) consulted

with academic experts to devise a scientific opinion on the welfare of

calves, with a particular interest in veal calf welfare (EFSA Panel on

Animal Health Animal Welfare, 2023). The report defines particular

aspects of calf welfare that are currently at risk of being comprised and

proposes potential solutions, all of which are summarised in Figure 1.

The first aim of this short communication is to present a brief

overview of the welfare challenges that are inherent to the

conventional European veal system. The second aim is to present

strategies to tackle these particular welfare challenges. The third aim

is to describe Dutch initiatives. The fourth and final aim is to

present our proposition of the future of surplus calves and

specifically veal, keeping in mind that this is from the perspective

of animal welfare and hence does not cover the full range of

sustainability challenges faced by the dairy and veal sector. This

short communication aims to contribute to future participatory

research engaging stakeholders into designing future systems that

take into account specific local contexts and in the possible design of

living labs to test these innovative future system ideas.

2 Main welfare challenges identified
in the conventional European
veal system

Welfare challenges faced by surplus dairy calves destined for

veal have been reviewed previously (Haskell, 2020; Renaud and

Pardon, 2022) and have been addressed by EFSA (Figure 1).
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2.1 At the dairy farm

In (mostly North American) surveys and observational studies,

it was frequently recorded that the care provided to male calves, as

opposed to female calves, was lower and of lesser priority. In

particular, male calves were more likely to receive bacterial-

contaminated colostrum (Fecteau et al., 2002), colostrum of lower

quality and quantity and delayed colostrum feeding (Shivley et al.,

2019; Renaud et al., 2020), as well as less feed (Klein-Jöbstl et al.,

2014; Renaud et al., 2017) and were less likely to get navel dipping

and vaccination (Renaud et al., 2017) compared with female calves.

Vaccination includes vaccines for prevalent respiratory (e.g. Brscic

et al., 2012) and intestinal pathogens which are given either to the

dam combined with successful colostrum management or directly

to the calf at the dairy farm (Renaud and Pardon, 2022).

Consequently, some studies, but not all (Barry et al., 2019;

Renaud et al., 2020), have identified a higher level of failure of

transfer of passive immunity in male calves (Dubrovsky et al., 2019).

Higher morbidity and mortality of male calves on dairy farms was

also reported (Renaud et al., 2018c; Hyde et al., 2020) but this could

be linked to a higher risk of dystocia (Mee, 2008; Mee et al., 2011)

leading to lower vigour rather than sub-optimal care of male calves.

In addition, most dairy calves are separated from their dam

soon after birth. This welfare challenge is not specific to surplus

calves. However, this may have consequences for the resilience and

health of the calf and hence contribute to the high incidence of

respiratory disease observed at the veal farm. This early separation
Frontiers in Animal Science 03
allows the dairy farmer to monitor the colostrum and milk intake,

as well as the health of the calf, and prevents the calf from drinking

saleable milk (Meagher et al., 2019). Other advantages are the

prevention of the formation of a strong bond between mother

and young and the reduction in pathogen exposure, although

consequences for health linked to rearing calves with their dams

are ambiguous (Beaver et al., 2019; Wenker, 2022). This early

separation is condemned by part of the public (Ventura et al.,

2013; Busch et al., 2017; Hötzel et al., 2017) because it does not allow

for behaviours that the dam and calf are highly motivated to display,

such as maternal care and sucking milk from the udder (De Passillé,

2001; Wenker et al., 2020). Calves have further been found to

experience negative affective states in response to separation from

the mother that are comparable to those experienced following hot-

iron disbudding (Daros et al., 2014). Contact with the dam or peers

leads to a more socially complex environment which has been

linked to improved cognition (Costa et al., 2014; Gaillard et al.,

2014; Meagher et al., 2015) and social skills (e.g. Santo et al., 2020;

Webb et al., 2022). The latter may lead to more positive experiences

in later life, which means that the impact of dam-rearing cannot be

considered to be limited to the first weeks or months of life and may

have important far reaching consequences for the entire life of the

calf (Wagner et al., 2012). In a recent study, cow-calf contact for 2 or

4 weeks led to heavier (veal) calves with a slightly better immune

system, but no particular subsequent advantage in clinical health

could be identified (Webb et al., 2022), which is concurrent with the

review by Beaver et al. (2019). Surprisingly, the weight advantage
FIGURE 1

Areas of calf welfare that can be improved, with potential improvement strategies. Based on the EFSA report on calf welfare (EFSA Panel on Animal
Health Animal Welfare, 2023).
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from being reared by the dam, likely stemming from a higher milk

intake, was lost by the time the veal calves were slaughtered at 6

months (Webb et al., 2022), but also in dairy calves at 6 months of

age (Wenker et al., 2022b).

Another important concern for calf welfare (both dairy and

surplus) is the limited space allowance and social isolation in the

first weeks of life - including the individual housing at the dairy

farm and that in the first few weeks at the veal farm, typically in so-

called hutches and baby boxes respectively. Individual housing in

young calves, depending on the duration, may impair social skills,

coping abilities and cognitive performance, leading to an overall

reduction in the ability to adapt to changing environments (Costa

et al., 2016). Individual housing was moreover linked to a more

negative affective state, defined here as emotions and moods

(Bučková et al., 2019), and calves have been shown to be highly

motivated to work for full access to a peer (Holm et al., 2002).
2.2 Transport

Surplus calves tend to be transported from the dairy farm at a

young age - in Europe this is typically around 14 days of age (range

14 and 35 days: (Marcato et al., 2018; Nielsen et al., 2022), but in

North America and Australia this can be within a few days of birth

(Cave et al., 2005; Creutzinger et al., 2021). The period between 14

and 35 days of age in calves constitutes an ‘immune gap’ whereby

passive immunity from the colostrum is decreasing and active

immunity still needs to increase to compensate for this in terms

of immune competence (Chase et al., 2008). This makes this period

a time of high vulnerability to disease. The Netherlands is at the

centre of the European calf exchange flows, as the principal

importer of young calves (mainly from Germany and Poland)

and exporter of veal (mainly to Italy, Germany and France, which

are the top European consumers of veal) (European Commission

et al., 2014). In Europe and North America, transport of young

calves typically involves two separate transport events with an

intermediate stop at an assembly centre or auction market, where

calves are sorted and purchased based on weight and origin

(Renaud and Pardon, 2022). Transportation leads to a number of

welfare concerns including handling for (multiple) loadings and

unloadings, being in a moving vehicle, mixing with unfamiliar

peers, and feed and water deprivation (EFSA Panel on Animal

Health Animal Welfare, 2022). The stress of transportation in

conjunction with immune incompetence and commingling of

calves from various origins are important factors in the morbidity

and mortality rates in the first 3 weeks at the veal farm (Griebel

et al., 2014; Marcato et al., 2018).
1 DDDANAT : Defined Daily Dose Animal is the indicator for national use of

antibiotics per livestock sector in the Netherlands (see for standard operating

procedure: autoriteitdiergeneesmiddelen/userfiles/verage%20rapporten/

sop-rekensystematiek-website-03032020-1.pdf)
2.3 At the veal farm

Following a few weeks in baby boxes, veal calves are typically

group-housed indoors with no outdoor or pasture access, on

wooden-slatted floors, in ventilated barns with some daylight. The

structure and material of these floors may hinder locomotion,

including locomotory play, may cause discomfort during lying,
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include thermal discomfort, and may become slippery leading to

injuries (e.g. Cozzi et al., 2009; Brscic et al., 2015). A Dutch report

studying the impact of different materials for slatted floors on veal

calf welfare found that calves prefer to lie on softer (rubber or soft

plastic) floors versus harder (wood or concrete) floors and that

softer floors lead to less ‘thick/swollen knees’ (Heeres et al., 2017).

No other health or environmental differences could be identified in

this study. In addition, veal calves are seldom provided any

enrichment materials. Veal calves housed in large groups (50-70

calves) sometimes have access to a hanging ball, dry rubber teats

and brushes. However, the typically barren pen combined with

concentrated feed and no access to pasture likely impedes natural

exploratory behaviours in calves, and may lead to boredom (Webb

et al., 2017; EFSA Panel on Animal Health Animal Welfare, 2023).

Calves typically receive milk replacer in a trough or bucket twice

a day and a solid feed mixture comprised of a high percentage of

concentrates with chopped straw. In the past, the feeding regime

applied on veal farms was linked to certain digestive health issues

including the leaking of milk into the rumen (e.g. Labussière et al.,

2014) and abomasal lesions (reviewed in Bus et al., 2019), as well as

behavioural deviations supposedly linked to the thwarting of

natural behaviours including sucking for milk and chewing,

ruminating and grazing (e.g. Webb et al., 2015). In recent years in

the Netherlands, however, the quantity of solid feed veal calves

receive has much increased and the quantity of milk replacer

decreased, possibly resulting in improved digestive health (Webb

et al., 2013) and behaviour (Webb et al., 2012). Iron provision is

traditionally low in veal systems to ensure the pale colour of veal

preferred by consumers (Pardon et al., 2014).The requirement for

blood haemoglobin in veal calves in the EU is a minimum of 4.5

mmol Hb/L on average (EC Directives 91/629/EC and 97/2/EC).

Reported morbidity and treatment rates range between 25 and

88% (Bähler et al., 2012; Pardon et al., 2012b; Scott et al., 2019;

Goetz et al., 2021), while mortality rates range between 2.8 and 7.5%

(Bähler et al., 2012; Pardon et al., 2012b; Pempek et al., 2017;

Renaud et al., 2018b; Bokma et al., 2019; Scott et al., 2019; Goetz

et al., 2021) throughout the fattening period of veal, which is

typically 6 months. The high risk of morbidity and mortality on

veal farms are tackled with metaphylactic and individual

antimicrobial treatments (Pardon et al., 2012a; Bokma et al.,

2019; Scott et al., 2019; SDa Autoriteit Diergeneesmiddelen,

2022). Although in the Netherlands antimicrobial use has

decreased in veal production from 39.4 DDDANAT
1 in 2007 to

15.4 DDDANAT in 2021, it is still considerably higher compared to

dairy cattle (3.3 DDDANAT), broilers (6.3 DDDANAT) and pigs (7.6

DDDANAT) (SDa Autoriteit Diergeneesmiddelen, 2022). High

antibiotic use leads to concerns for antimicrobial resistance and

human health (World Health Organization, 2006).
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3 Main strategies proposed to address
these welfare challenges

3.1 At the dairy farm

The first aspect that can be tackled is the core issue of the low value

of surplus calves. Their value can be increased if surplus calves can be

sold at a higher price because their beef characteristics are improved.

For example, dairy farmers could combine sexed semen and

crossbreeding (with beef sires) to produce, on the one hand high

performing replacement heifer calves and, on the other hand, beef-sire

bull calves which fetch a higher price (Pahmeyer and Britz, 2020). Meat

characteristics of crossbred dairy-beef calves are typically good (Muir

et al., 2000; Albertı ́ et al., 2008; Coleman et al., 2016). Sexed semen

combined with crossbreeding with beef sires can increase dairy farm

profitability despite the higher price and lower fertility success of sexed

semen (Pahmeyer and Britz, 2020).

If the value of surplus calves is increased and farmers are

financially rewarded for heavier and healthier calves, this may

promote better neonatal care, including improvements in

colostrum management and housing. Improving colostrum

management, combined with vaccination (Wilson et al., 2020)

and early detection of disease at both the dairy and veal farms,

potentially via the use of sensor technology (e.g. automated milk

dispensers or accelerometers) should reliably reduce morbidity and

mortality, not just at the dairy farm but also at the veal farm. These

measures are likely to combine into promoting more resilient and

robust calves, leading to improved health and weight gain, leading

to an economic benefit next to the obvious welfare benefits. One

particular form of young calf care, dam-rearing, could lead to more

resilient and robust calves by promoting faster weight gain

(Meagher et al., 2019), and social skills (Wagner et al., 2012;

Santo et al., 2020; Waiblinger et al., 2020). Dam rearing may also

stimulate positive experiences in early life and later life through

maternal care, natural behaviours such as sucking for milk from an

udder and improved social skills. However, the separation from the

dam can be stressful and gradual separation is advised, which may

lead to the surplus calves having to stay for a longer period of time

on the dairy farm (Eriksson et al., 2022; Wenker et al., 2022a). The

importance of social contact in calves demonstrates the need for

group housing in calves of all ages if welfare is to be elevated, with a

preference for the dam in early weeks, as is recommended by EFSA

(EFSA Panel on Animal Health Animal Welfare, 2023).
3.2 Transport

The negative impacts of transport on calf welfare could be

mitigated by putting in place a ‘fit for transport’ decision tool,

transporting older calves (>5 weeks) with a higher acquired

immunity (Marcato et al., 2022a; Marcato et al., 2022b) as also

recommended by the EFSA (EFSA Panel on Animal Health Animal

Welfare, 2022), eliminating assembly points and reducing transport

time by promoting local dairy-veal production (Creutzinger et al.,

2021), improving the vehicles [e.g. conditioned versus open;
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Marcato et al. (2020)] and decreasing the number of farms they

visit, to minimise stops and addition of calves to the vehicle

(Damiaans et al., 2019). Watering and feeding calves prior to,

during, and following transport would also mitigate the weight,

hydration and health checks calves commonly experience during

this transition between dairy and veal farms (Pempek et al., 2017;

Renaud et al., 2018b; Marcato et al., 2020).
3.3 At the veal farm

The combination of a young age, immunity gap, transport stress

and commingling leads to a high risk of morbidity at the veal farm,

which is currently tackled using individual housing in the first few

weeks after arrival, prophylactic (mostly oral) administration of

antibiotics (and frequent veterinarian visits), and all-in-all-out

systems with intense cleaning of the barn in between batches

(Pardon et al., 2012a; Pardon et al., 2014; Marcato et al., 2018).

Individual housing and antibiotic use, which challenge not only

animal welfare but also human health and profitability, are only

dealing with symptoms of a system that promotes the spread of

diseases through various vectors. An additional action that has been

proposed is the early detection of diseased or ‘at risk’ calves

immediately after arrival at the veal farm, or through information

exchange from the dairy to the veal farmer. A number of biomarkers or

risk factors associated with an increase of morbidity, mortality or

reduced average daily gain have been identified. For example, a low

body weight (<50kg), swollen navel, severe dehydration, low

cholesterol, low IgG, high cortisol, high acute phase protein, and

high haptoglobin have been linked to increased morbidity or

mortality in the first weeks at veal farm (Pardon et al., 2015; Winder

et al., 2016; Renaud et al., 2018a; Renaud et al., 2018b; Marcato et al.,

2022b). Identifying at-risk and diseased calves at arrival at the veal farm

through routine weighing, health scoring and blood sampling in the

first few days (Renaud and Pardon, 2022), could be used to group

calves in terms of health status, thereby limiting the spread of

pathogens between calves, and to provide at-risk calves with

additional ‘help’ for example in the form of probiotics/prebiotics

(Renaud and Pardon, 2022), vitamins, highly palatable feeds such as

hay, and more comfortable pens, such as pens with straw bedding. The

efficiency of blood testing at arrival at the veal farm, however, would be

dependent on a rapid analysis of samples, the practicality of which is

questionable. Compartmentalization at veal farm level from arrival to

slaughter is another proposed strategy to mitigate poor health in veal

calves (Damiaans et al., 2019). This could be done by health status or

based on farm of origin. In addition to this, births on large dairy farms

could be grouped to minimise the various origins of calves placed on

one veal farm (Damiaans et al., 2019).

Next to health, important welfare considerations for veal calves

include promoting natural exploratory, foraging and feeding

behaviours, for example by providing enrichment such as a brush,

long fibre roughages such as hay, and more frequent meals or longer

access to feed (EFSA Panel on Animal Health Animal Welfare,

2023). Promoting natural social behaviours, locomotory play,

moving and resting can be improved by providing soft floors
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(Heeres et al., 2017) or optimised by providing straw bedded pens

(EFSA Panel on Animal Health Animal Welfare, 2023) or access

to pasture.
3.4 At the chain level

A key issue identified in the current dairy-veal chain, is the lack

of information transfer, not only between dairy and veal farmers,

but also between these farmers and the slaughterhouses (Damiaans

et al., 2019; Haskell, 2020; Wilson et al., 2020). Benchmarking of the

health of surplus calves, contractual agreements between buyers and

sellers on the care of the calves, and feedback on the performance of

the calves have all been mentioned as actions likely to benefit the

overall level of animal welfare in the veal sector (Wilson et al., 2020).

Another action that has been frequently mentioned in this

context is the education of both farmers and the general public.

Education of the farmers, both dairy and veal, on calf (health)

management and antibiotic use has been put forward as a strategy

to tackle calf welfare and the high antibiotic use observed in the veal

sector and subsequent antibiotic resistance (Wilson et al., 2020).

Educating veterinarians also plays a crucial role because, with a few

exceptions, only veterinarians are officially allowed to prescribe

antibiotics to animals (Dutch Ministry of Economic Affairs, 2012).

Other education topics could include calf thermoregulation (Roland

et al., 2016). Citizen trust in both dairy and veal farming and

products are critical and education can help manage this (Ritter

et al., 2020; Bolton and von Keyserlingk, 2021). One study

demonstrated that education about rosé veal in the UK increased

the willingness to consume such products (Skelhorn et al., 2020).

“Consumers are often seen as ‘empowered political actors’ who are

armed with the ability to ‘vote with their dollars’” (Ritter et al.,

2022). Citizens in North America were positive towards rearing

surplus dairy calves for meat because this gave them a purpose

rather than being simple waste products, but were negative towards

slaughter at a young age (<1 month) and separation from the dam at

birth (Ventura et al., 2013; Hötzel et al., 2017; Ritter et al., 2022).

Creating a local or niche market for meat from surplus dairy

calves and integrating the dairy and veal sectors are strategies that

have also been frequently mentioned in the literature, not only in

the context of animal welfare, but also of farm profitability and

environmental (greenhouse gas (GHG) emissions) impact (Britt

et al., 2018; Wilson et al., 2020). Due to the sharing of GHG

emissions between milk and meat, and hence between dairy and

veal, in the dairy-veal sector, the GHG emissions allocated to the

meat products of surplus calves are relatively low, meaning these

products could be marketed as ‘climate friendly’ and reach a niche

market as a premium product (Murphy et al., 2017; Britt et al., 2018;

Bolton and von Keyserlingk, 2021).
4 Initiatives in the Netherlands

In parallel to the EFSA initiative mentioned above, initiatives in

the Netherlands are being developed by the Dutch Ministry of
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Agriculture, Nature and Food Quality (ANF) and the Dutch Society

for the Protection of Animals (De Dierenbescherming). The Dutch

Ministry of ANF commissioned a report on innovative rearing

systems for surplus dairy calves. This report entitled ‘scenariostudie

kalverketen’ (scenario study in the calf chain) was made public on

the 31st of January 2021 (Dutch Ministry of Agriculture Nature and

Food Quality, 2021). The report describes three alternative

scenarios aimed at improving calf welfare based on three main

areas of focus: 1. Better collaboration within the chain for better

transfer of knowledge between dairy and veal farmers; 2. Reduced

transportation of calves; and 3. Minimizing contact between calves

from different origins. For all three scenarios, the guidelines

described would also automatically apply to calves being

imported into the Netherlands.

The first scenario imposes a maximum transport distance of

less than 100 km. This scenario hence proposes that dairy and veal

produces should be close to each other and ensures a more local

production. The current calf assembly centres would disappear in

this scenario, rendering the transport direct and short between

dairy and veal farms. Currently, assembly centres are in place to

ensure that veal producers receive calves of similar body size,

which makes the management of these calves as a group simpler

for the veal farmer. In the case of direct transport between dairy

and veal farm, this triage process would be eliminated and veal

farmers would receive calves of various sizes throughout the year.

This direct transport would also likely affect the ‘all-in-all-out’

procedure to minimise health issues. In this novel scenario veal

farmers would need an alternative strategy to minimise health

issues,: e.g. some sort of compartmentalisation, whereby calves are

grouped on the veal farm by time of arrival and farm of origin. The

second scenario proposes that calves remain on the dairy farm

until weaning, i.e. until approximately 3 months of age, before

being transported to a veal farm. As mentioned above, this ensures

that the calf has a more developed acquired immunity and is

heavier and stronger before leaving the farm of origin, meaning

that the susceptibility to disease is much lower. The current dairy-

veal system would remain rather similar with the exception that

calves on the veal farm would no longer receive milk replacer and

morbidity and mortality should be reduced, thereby reducing the

need for antibiotics. Adequate care at the dairy farm would need to

be ensured. The third scenario is the most radical and proposes

that dairy farmers raise their own surplus calves until slaughter,

effectively ending the Dutch veal sector. This scenario significantly

shortens the veal chain, by eliminating the need for assembly

centres and dedicated veal farms. Next to a full-time stay at the

dairy farm, the calves would ideally: 1. Receive unlimited access to

milk, which they would be able to suck from an udder or

automated milk dispenser, to fulfil their sucking need, 2. Have

double the amount of space per calf and a soft place to lie down; 3.

Experience a maximum transport time of 4 hours to the

slaughterhouse. Access to pasture and raising by the dam are

mentioned as potentially being covered by this scenario on a

voluntary basis by the dairy farmer. The Dutch ministry has

further allocated 10 million euros to testing these scenarios

in practice.
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The Dutch Society for the Protection of Animals has also

announced their intention to incorporate stricter requirements for

dairy and veal calves into their three-star welfare labelling scheme

called ‘Better life’ (BeterLeven) (personal communication

Dierenbescherming). In particular, they aim for the immediate

inclusion into their basic requirements (1 star) of: a teat for milk

drinking, a high amount of solid feed from 2 weeks of age that

surpasses the EU requirement and a minimum number of feeding

spaces enabling each calf to access this feed without obstruction.

Specially for veal calves, they additionally require transport from 4

weeks instead of 2 weeks of age and group-housing in straw-bedded

pens from 4 weeks of age. In the future, they will also add pair-

housing in the first 14 days and cow-calf contact in their three-star

labelling scheme requirements.
5 Discussion - a possible future
for surplus calves from an animal
welfare perspective

In a system that inherently leads to negative impacts on calf

welfare, ‘small’, incremental changes to this system are comparable

to addressing the symptoms rather than the root cause of a disease.

Improving welfare in the current veal system is limited because the

current system requires early-life transportation and mixing of

calves from different origins, which in itself leads to high levels of

stress and high vulnerability to disease combined with high

exposure to pathogens. In addition, the very structure of the veal

sector may impair the ability of small incremental changes to have

significant and long lasting impacts. If dam-rearing leads to higher

weight gains and a slightly better immune system in the first weeks

of life, these significant advantages may be lost at the veal farm

because of the high stress levels caused by separation from the dam,

transport, commingling, a new feeding management, a barren pen

and so on (Webb et al., 2022). These advantages may, in addition to

being lost, in fact cause increased stress and poorer welfare in the

long term. If calves raised with their dam must be abruptly

separated or are more fearful of humans, this may lead to an

increase in negative experiences further down the line, leading to an

overall decrease in animal welfare when the entire life of the animal

is taken into account (Webb et al., 2022). Hence the nature of a

particular production system may prevent the successful

application of positive animal welfare changes. Another example

of this is the need for individual housing at the veal farm for careful

monitoring of individual calves and to limit the spread of diseases

caused by a combination of (transport) stress, commingling, young

age and an under-developed immune system. Removing this

individual housing phase may have negative effects on the health

of calves, but keeping it impairs their social development and likely

negatively impacts their welfare in those first few weeks. Based on

this, we carefully propose an alternative system for the rearing of

surplus calves, as opposed to small incremental changes made to the

current system, which is hopefully more likely to have significant
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positive effects on calf welfare. The aim of this perspective based on

animal welfare alone is to start a discussion, where all stakeholders

are included in participatory research to improve the sustainability

of the dairy-veal system.

Combining all of the above information, we suggest that

increasing the value of ‘surplus’ calves and making them an

inherent part of the system and profitability of the dairy farm is a

healthy first step. This could be achieved through the combination

of sexed semen and crossbreeding, or alternatively, the use of dual-

purpose cattle breeds, and a focus towards local, niche markets for

animal-friendly milk and meat.

Briefly turning to the environmental impact of dairy and beef

production, it appears at first glance that at the animal or farm level,

specialisation of cattle breeds towards either milk or meat, results in

a higher emission efficiency (kg of CO2-equivalence per kg of milk or

beef), which suggests that high producing and highly specialised

dairy and beef breeds result in a lower environmental impact.

However, when considering dairy and beef production together, it

has been demonstrated that meat from dairy breeds or dual-

purpose breeds results in a lower environmental impact (e.g.

global warming potential, eutrophication and land use) compared

to specialised dairy production combined with specialised beef

production (Zehetmeier et al., 2012; De Vries et al., 2015;

Faverdin et al., 2022). In addition, maximising the value of all

outputs on a farm, by valuing and selecting traits for both desirable

milk and meat characteristics, increases a farm’s resilience in the

face of market fluctuation and challenges such as global warming

(Zehetmeier et al., 2012; Vellinga and De Vries, 2018).

The next step is promoting positive experiences while

minimising negative ones, which is the key to providing a good

life to calves (Spruijt et al., 2001; Farm Animal Welfare Council,

2009; Green and Mellor, 2011; Webb et al., 2019). Promoting

positive experiences is linked to providing access to preferred and

valued environmental stimuli and events (Ahloy-Dallaire et al.,

2018), which can be typically identified using so-called preference/

choice and operant conditioning, or motivation, tests. Figure 2

presents stimuli that have been previously identified as preferred or

valued in preference or operant conditioning tests. The preference

and value for certain stimuli warrants further investigation, in

particular the value assigned to having access to the dam or to

pasture, and more detailed preference for various types of feeds and

enrichment. Implementing such preferred and value resources in

sometimes not straight forwards, as there may be associated trade-

offs. For example, if calves stay with their own dam (or a foster cow)

to promote weight gain and natural behaviours, until weaning, the

stress of separating these bonded animals at a later stage needs to be

carefully tackled. One possibility is step-wise, gradual weaning (e.g.

Wenker et al., 2022a). If separation of the calves from their dam is

not necessary for the profitability of the farm, then calves could even

remain with their dam and be part of the herd until they are

slaughtered for meat, at a nearby slaughterhouse.

Minimising negative experiences in calves is linked to

improving health and minimising and optimising transport,

which, as mentioned above, can be tackled by reducing transport
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distances and time, eliminating assembly centres, transporting

older, possibly weaned calves, compartmentalisation at the veal

farm, and the use of sensor technology to detect and treat disease as

rapidly and Individually as possible. A more radical system change,

which would significantly minimise negative experiences linked to

transport and health, would be to simply keep the surplus calves

destined for meat on the dairy farm until slaughter, as proposed in

the report of the Dutch Ministry mentioned above.

As briefly mentioned in the introduction, we do not pretend

that we can propose a future dairy-veal/beef sector based only on

the input of animal welfare science, and this was not the ambition of

this work. These perspectives need to be combined with the

expertise of scientists in other domains of farming system

sustainability, including food system sustainability, and then

discussed with the relevant stakeholders in a participatory

approach. Ideally, this would be a two-way and repeated

exchange between scientists and stakeholders, and fine-tuned to

individual regions of the Netherlands and Europe. Finally scenarios

should of course be put into place and tested, in e.g. living labs. This

work is hence just one piece of the puzzle towards the sustainable

production of milk and meat, and more specifically the sustainable

rearing of surplus calves.
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FIGURE 2

Stimuli that have been identified as preferred or valued by calves, using preference (choice) tests and operant conditioning (Holm et al., 2002;
Færevik et al., 2006; Borderas et al., 2009; Duve and Jensen, 2011; Camiloti et al., 2012; Webb et al., 2014a; Webb et al., 2014b; Worth et al., 2015;
Heeres et al., 2017; Zobel et al., 2017; Lindner et al., 2022; Whalin et al., 2022; Zhang et al., 2022a; Zhang et al., 2022b).
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