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1 � Introduction

For many years, the rearing of healthy, vital calves for the future dairy herd has 
been the major focus for farmers, advisors, and researchers. Evidence of the 
effects of calf feeding, particularly the concept of metabolic programming 
(Soberon et al., 2011; reviewed by Hammon et al., 2020), on animal productivity 
later in life provided the impetus for a more detailed examination of the 
methods of calf rearing applied in current practice on farms and the potential 
for improvement. Furthermore, efficient rearing (referring to fast growth 
without becoming diseased), was seen as an option to reduce the age at first 
calving and thus to increase economic sustainability, although longevity is 
not necessarily correlated to a low age at first calving (Krpálková et al., 2014). 
However, ad libitum liquid feeding, thereby providing milk-fed calves with 
adequate nutrition, has been demonstrated to improve their development and 
resilience (e.g. Curtis et al., 2018).
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The lives of calves from organic dairy farms

In organic herds, this milk should preferably come from the dam (Regulation 
(EU) 2018/848), but organic milk powder is also accepted, as it is interpreted 
as ‘natural milk’ (e.g. Anon. 2024). Many practices based on research outcomes 
focused on growth, future production and efficiency of calves that were 
intended to become dairy cows. Although organic farming and regulation gave 
some consideration on early contact between dam and calf, group housing and 
outdoor stay for young calves, the focus on growth and productivity has also 
been strong in organic dairy herds, where the milking herd and milk production 
were the main focus.

The organic dairy sector has been strong and successful in many countries, 
and organic dairy products have generally been one of the main drivers of 
organic markets in many European countries (Willer et al., 2023). At the farm 
level, ruminants are good agroecological system partners because they can 
use all types of grassland and utilize nitrogen fixers such as clover, as well as 
deliver manure. The positive environmental profile complements the interest in 
the nutritional benefits and the absence of chemicals in organic dairy products, 
especially from many families with children (Riefer and Hamm, 2008). However, 
this emphasis on milk production keeps a strong focus on the dairy cows and 
those female calves which the farmers intend to include in the dairy herd, as 
much in organic dairy farming, as in conventional.

According to the organic principle of fairness (IFOAM, 2020), ‘... animals 
should be provided with the conditions and opportunities of life that accord 
with their physiology, natural behaviour and well-being’. This means that all 
animals should be treated equally well and have the opportunity for a good 
life, irrespective of species or sex, so already here, a dilemma emerges. The 
intention in organic farming to combine animal-friendly husbandry with 
sustainable food production poses some challenges, but on the other hand 
favors the calves’ behavioural repertoire to a comparatively high degree, for 
example in terms of group housing, space requirements and outdoor access.

However, over the last decade, citizens have also become increasingly 
aware of practices in animal husbandry, and general concerns about the 
ethical treatment of farm animals have been raised (Cardoso et al., 2016) that 
contribute to the erosion of trust in the dairy sector (Cook and von Keyserlingk, 
2023). Killing newborn male calves just after birth was one of the practices that 
highlighted the imbalanced value of milk and calves, as well as the imbalanced 
view of different “classes” of animals on the farm. One procedure that is also 
widely applied in organic dairy production is the early separation of cow and 
calf, which has been increasingly criticized by participants in opinion polls 
(reviewed by Placzek et al., 2021). Dairy farmers in general have given many 
good reasons for early separation, mainly with the starting point of the high value 
of milk versus the low value of calves (especially male calves), in combination 
with the reduced volume of saleable milk in such systems, because calves are 
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allowed to consume more milk (Johnsen et  al., 2016; Meagher et  al., 2019). 
Another reason given for early cow-calf separation was that it reduced the risk 
of transmission of infectious diseases between cow and calf, but depending on 
which infection is in question, it is not always supported by literature as strongly 
and uniformly, as some assume (Beaver et al., 2019). Organic dairy farmers also 
referred to practical difficulties with dam-rearing, such as the requirements of 
housing systems, which for decades have been built only for cows (Bertelsen 
and Vaarst, 2023). However, as relevant as dairy farmers’ arguments for early 
cow-calf separation are from an economic and practical farming systems point 
of view, no matter whether they are organic or conventional, studies have 
shown that citizens confronted with these arguments do not necessarily change 
their attitudes (Busch et al., 2017). This also applies to other aspects of animal 
farming, e.g. the use of cages for hens (Weary et al., 2016).

In light of an increasing focus from citizens and farmers on letting calves 
staying longer with their dams, it is only logical that research on this topic has 
increased significantly in recent years, addressing not only the fundamentals 
of animal behaviour and physiology but also increasingly the practical 
implementation of the procedures, e.g. how to organize cow-calf contact 
(CCC) systems during the grazing season. However, CCC systems often seem 
like significant contrasts to an industrialized dairy industry, which also includes 
some organic dairy farming, and usually focuses on the maximum performance 
of the dairy cows or the pasture/land used. However, the organic principles as 
formulated by IFOAM (2020) insist on organic farming meeting more natural 
needs, e.g. the principles of fairness mentioned above, in combination with the 
principle of care, which insists that organic farming ‘… can enhance efficiency 
and increase productivity, but this should not be at the risk of jeopardizing 
health and well-being’. This could be an explanation for why a reintroduction 
and reinforcement of contact between cow and calf is given more attention in 
organic farming.

The pioneers in this field have often been organic farmers, who have 
developed quite individual approaches for themselves, or farmers in low-
input farming systems, where calves are traditionally raised by the milking 
cows, e.g. with indigenous breeds like Modicana in Sicily (Erikson et al., 2022). 
An increasing body of knowledge is being developed both in practice and 
in science, where experiments are conducted to know more about animal 
behaviour and motivation. It must be expected to help the development of 
CCC systems a lot, if there is an increasing body of knowledge and experience 
to build on, also in many different types of circumstances and local conditions.

Another challenge for organic dairy production is to develop strategies for 
handling the calves that are not needed for herd replacement. This requires that 
milk and meat production should both be given value. It is not in accordance 
with the principles to ‘export’ a number of the calves from organic farms to 
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conventional veal or beef farms. All animals born on an organic farm should 
be given value and the opportunity to live a life of good quality, and it is the 
responsibility of the sector and surrounding human society to ensure this.

2 � Management of calves under organic farming 
conditions

2.1 �Regulations

The regulations for keeping calves in organic farming vary widely across the 
world, but the supply of natural milk is fixed, although some countries allow 
organic milk powder as feed for calves. Roughage must be offered even to 
young calves (e.g. Regulation (EU) 2018/848, NOP eCFR:: 7 CFR 205.239 – 
Livestock living conditions 2023). In the EU, maternal milk is encouraged even 
more than in other regions. However, there are great differences between 
countries in the regulations on the age at which the animals are required to 
be kept in groups, as well as when they must have access to pasture. Group 
housing is mandatory in the EU from the 8th day of life and rearing systems 
should be based on maximizing grazing time (Regulation (EU) 2018). In the 
USA, however, calves can be confined until they are 6 months old (NOP eCFR:: 
7 CFR 205.239 – Livestock living conditions 2023).

Furthermore, organic calves are influenced by other legislation, such as 
welfare regulations which also set rules, and environmental regulations, which 
influence some farm structures and practices, including the way in which 
organic regulations are interpreted at the country level. Many countries or 
regions have specific husbandry regulations or standards for the handling of 
calves irrespective of whether they are organic or conventional, so that often 
only additional criteria are included in the regulations for organic farming 
(Grundin et al., 2019).

2.2 �Colostrum and milk feeding

Health promotion and disease prevention are the keystones for the success of 
organic systems. Ensuring that the cow is strong and healthy and can produce 
high-quality colostrum, which can be fed to the calf in adequate quantities 
within the first hours after birth is essential for the immediate protection as well 
as the further physical development of the newborn calf (reviewed by Hammon 
et al., 2020).

In the meantime, further studies also show that the transition milk, i.e. the 
milk produced by the cow in the days after calving, also has an impact on calf 
growth beyond the period of transition milk feeding (Kargar et al., 2021). The 
requirement to provide calves with mother’s milk, as formulated, e.g. in the EU 
or Swiss guidelines for organic farming (Bio Suisse Richtlinien 2023; Regulation 
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(EU) 2018/848), could potentially therefore lead to better calf performance if 
implemented literally, provided that the mother cow produces high-quality 
colostrum. However, studies concerning the effects of prolonged feeding of 
milk from their own dams on calves’ physiology and health are still lacking, 
although the increase in dam-calf contact systems offers the option for more 
comprehensive studies of the subject.

In Europe, organic calves have to be provided with natural milk for at least 
90 days (Regulation (EU) 2018/848). This period goes far beyond the milk-
feeding phase in conventional dairy production today but without reaching the 
natural weaning age for cattle that starts around 8 months (Reinhardt, 1980). 
Furthermore, the amount of milk that has to be offered to the calves is not 
clearly defined, and even on some organic dairy farms, e.g. Norway: Johnsen 
et al. (2021a), Germany: Dachrodt et al. (2022), calves are provided with less 
milk per day than current recommendations prescribe based on scientific 
studies (reviewed by Khan et al., 2011).

Although the use of larger quantities of high-quality organic milk in the 
diet of any calf may appear to be economically disadvantageous in the short 
term, in the long term, it can be expected to have a positive effect on animal 
health, which will lead to an improvement in environmental sustainability. Milk 
from healthy cows that does not contain mastitis pathogens (Abb-Schwedler 
et  al., 2014) or drug residues promotes calf intestinal health (Malmuthuge 
and Le Guan, 2017) while reducing the risk of the development of pathogenic 
microorganism resistance (Aust et  al., 2013). Thus, improving the general 
health situation in the dairy herd and not using antibiotics and anthelmintics 
preventively, ensures healthy milk and has a direct impact on calf health and 
well-being on the farm.

2.3 �Roughage feeding and grazing

The calf develops from a monogastric to a ruminant over the first weeks of life. 
This process should be encouraged and initiated as early as possible, not least 
because ruminants can, generally live on feed that cannot be consumed by 
humans, thus contributing to the sustainability of the entire farming and food 
system (Leiber et al., 2019).

The quality of the roughage must of course meet the calves’ needs to support 
their gut health. Webb et al. (2013) showed that straw can cause damage to 
the abomasum, and recommended feeding other types of roughage to young 
animals. Calves that follow their dams on grass, are observed to graze at an 
age of 1 week and show marked grazing behaviour immediately after weaning 
(Nicolao et al., 2020). Another advantage of calves grazing with their dams is 
the reduction of parasite pressure on the calves, which have yet to develop 
immunity to pasture parasites (Constancis et al., 2021, 2022). Older cattle that 
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have a higher feed intake, simply eat more of the infectious parasite larvae, and 
since they are immune, they excrete fewer parasite eggs and thereby ‘dilute’ the 
infection pressure on the paddock, as discussed by e.g. Nansen et al. (1990).

2.4 �Birthplace and housing

Before giving birth, cows search for a place where they can calve undisturbed 
and then establish the bond with their own calf (reviewed by Rørvang et al., 
2018). Under semi-natural conditions, cows with their newborn calves do not 
fully reintegrate into the herd until 1–3 weeks after birth (Reinhardt, 1980). 
The Regulation (EU) 2018/848 takes this behaviour into account by allowing 
individual housing of calves only during the first week of life. However, this 
specification also allows for complete isolation from conspecifics, as the calves 
usually have no contact with their dams either.

Single housing for a few days after birth is justified for the purpose of 
improving animal health, although Chua et al. (2002) have shown that at least 
pair housing at this early stage does not affect it. Nevertheless, early group 
housing might pose risks for transmission of infection, especially in large or 
dynamic groups (Pedersen et al., 2009) where younger calves are constantly 
being introduced, such as in smaller herds when calving is not seasonal.

2.5 �Particular constraints in rearing offspring

The principles and guidelines for organic calf rearing do not distinguish 
between calves intended as replacement for dairy cows, and calves for meat 
production (male calves, and some female calves). However, organic farming has 
generally become increasingly large-scale and specialized in many European 
countries (European Commission, 2023) as well as in the USA (Natzke, 2023), 
where organic products go into a supermarket-based food system, and where 
the competition on price is strong. While organic milk has been successful 
and competitive in the market, the demand for organically produced beef has 
been lower. Many organic dairy farms are built in similar ways as many non-
organic dairy farms, e.g. cubicle housing and milking by robots (Wallenbeck 
et  al., 2019), and although group housed and have more space than many 
conventional calves, most young organic calves are housed in similar housing 
systems. Many organic farms are not built to house all the calves for more than a 
few weeks, and specialized dairy farmers are not experienced in rearing calves 
to slaughter, or marketing beef meat.

3 � Cow-calf contact during the milk-feeding period

In suckler beef systems, the cows rear their calves during the pasture period 
until weaning and separation, often 4–8 months after birth. In some tropical 
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and sub-tropical traditional dairy farming systems, dairy cows spend the first 
days with their calves, and are often still stimulated by the presence of calves as 
a normal part of the milking routine (Froberg et al., 2007, Eriksson et al., 2022).

To obtain as much milk as possible for human consumption, it has been 
standard practice that calves in intensive dairy farming are separated from 
their mothers shortly after birth for more than a century (Schlipf, 1908). This is 
also the case in organic herds. For example, in Danish organic dairy farming, it 
was a legal requirement for two decades that a calf should stay with its mother 
for a minimum of 24 h (which is already short), but from January 2023, this 
stipulation was removed because it was seen as over-implementation of the 
EU-regulation. Since then, a calf only needed to stay with the mother for 12 
h like in conventional herds, unless the dairy company has agreed with the 
farmers that they keep a minimum of 24 h (Anonymous, 2023).

As already mentioned, calf-rearing systems allowing calves to have 
contact with a cow during the milk feeding period, are currently emerging,  
and research addressing the early separation of the dairy cow and calf is now 
a spiralling research area globally (Johnsen et al., 2016; Beaver et al., 2019; 
Meagher et al., 2019).

CCC systems entail that calves have physical contact and behavioural 
interaction with either their own dam (dam-calf contact) or a foster cow, where 
the calf is reared by a cow that also rears other (alien) calves (Sirovnik et al., 
2020). Reflecting different farmers’ resources, aims, values and motivations, 
multiple different CCC systems exist (Fig. 1), including combinations of the 
ones mentioned above (e.g. Eriksson et al., 2022; Neave et al., 2022; Johanssen 
et al., 2023; Bertelsen and Vaarst, 2023).

The time span of CCC usually reflects the pre-weaning period and includes 
suckling. Although a minimal duration has not yet been clearly determined as 
part of a definition of what constitutes a CCC system in general, in a first step a 
contact duration of at least 14 days has been suggested (Sirovnik et al., 2020). 
In Norway, around 3% of all dairy farmers already practice CCC for a minimum 
of 14 days (Hansen et al., 2023). In the organic certification for CCC systems 
in Germany, a minimum contact time of 3 months is defined, based on the 
minimum requirement for a milk feeding period of 90 days (EU 2018/848).

3.1 �Organizing CCC systems

3.1.1 �Housing and contact times

The great variety of CCC systems illustrated in Fig. 1, reflects the fact that 
they were developed directly on farms and available resources have a major 
influence on the choice of how the CCC systems were organized (Eriksson 
et al., 2022; Johanssen et al., 2023; Neave et al., 2022). So far, only very few 
housing systems have been built and developed to house dairy cows with 
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calves. Therefore, farmers develop their own CCC system using the buildings 
and resources available, which will determine the design of the systems.
In general, three main types of dam-calf contact exist: whole-day systems, 
where calves freely roam around among dairy cows indoors and/or on pasture, 
and part-time systems that include half-day systems, either over day, or night 
(Eriksson et  al., 2022), or short-time CCC for two or more short periods per 
day (Sirovnik et al., 2020). The majority of 104 farms with CCC monitored in six 
European countries, allowed whole-day CCC (48 farms), followed by restricted 
contact around milking (37 farms), and less often half-day contact (5 farms, 
Eriksson et al., 2022).

Systems with permanently keeping the calves together with the dams 
within the group of lactating cows, require barns without slatted alleys (due 
to differences in minimum slat width by legislation), with enough space and 
without risk of injuries for the calves. Furthermore, dam-rearing systems require 
proximity to the milking area, especially when automatic milking systems are 
used. Separate barns or sections with deep bedding are often used for dams or 
foster cows if the milking herd barn is not suitable for keeping calves and cows 
together. Alternatively, there may be a contact area where cows and calves 
meet only a few times a day.

Figure 1  CCC systems are characterized by many different aspects, which are also 
combined in different ways, resulting in a wide variety of systems. (©Thünen Institute)
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Space allowance guidelines for CCC systems are not yet well-developed. 
However, independent of the duration of daily contact allowed between cow 
and calf, when keeping cows and calves together more space and resources 
are required, compared to systems designed for cows only. For example, 
calves need safe lying areas (e.g. a hide), and place for their feed, such as 
concentrate and hay, and water troughs in their height. If cows and calves can 
stay in each their own housing system during the majority of the day and meet 
for some time in a suitable contact area (for suckling and social contact), e.g. 
in the outdoor yard or a part of the cow stable or in the calf stable, less space 
is needed. Furthermore, calf creeps providing an area of special feeding and 
resting, encourage calves to spend time away from the cows, and can make the 
weaning and separation process easier.

Part-time contact may entail practical benefits related to separate housing 
of cow and calf. If a system has different ‘departments’, contact and suckling 
can be facilitated by allowing cows to visit their calves in a designated area 
(cow-driven CCC) or calves to visit the cows (calf-driven CCC, Sirovnik et al., 
2020). The access to the calves may be facilitated by a mechanical or push-gate 
or a computer-controlled smart-gate responding to the cows’ Radio Frequency 
Identification ear-tag (Johnsen et al., 2021b, 2021c, Fig. 2). Calf-driven contact 
may also be facilitated through manually opening gates between the calf and 
cow pen (Veissier et al., 2013; Johnsen et al., 2015b) or a computer-controlled 
push gate (Johnsen et al., 2016).

Figure 2 A computer-controlled smart gate controls the access of cows to an area where 
they can interact with their calves (© Camilla Mellemstrand)
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3.1.2 �Grazing in CCC systems

Pasture access during the summer is mandatory for organic dairy cows. 
Therefore, research on CCC systems also includes pasture management with 
cows and calves together. Mac et  al. (2023) studied the impact of CCC at 
pasture in a whole-day contact system. The authors reported that the calves 
seemed to habituate well to the transient separation from the dams during 
milking. However, farmers also have expressed legitimate concerns (such as 
weather conditions and colostrum supply) regarding rearing calves outdoors 
with dams (Neave et  al. 2022; Johannsen et  al., 2023). Danish farmers, e.g. 
have found that it requires extra fencing to avoid calves escaping under the 
typical, single-strand wire fence and out onto nearby roads (Vaarst et al., 2023).

Infobox 1. Examples of cow-calf contact systems, 
all of them are organic dairy farms, and links to 
further information is given in section 7.

From Germany (see Barth et al., 2022):

Combined rearing by the dam and foster cows 
with short-time contact:
The first three weeks after calving, all cows of the 40-strong herd (German 
Holstein x German Black Pied) stay together with their own calf in a 
separate area before the calves move into the calf group. In this group, 
the calves are kept until the 13th to 15th week of life when they are 
going to be weaned. All cows were milked twice per day, but the udder 
of cows that are suckling the calves will not be emptied completely. 
These cows meet the calf group in the cows’ lying area while the other 
cows are milked. Cows and calves (1.3 to 1.8 calves per cow on average) 
stay together for about 40 minutes to ensure that all calves suckle and 
receive affection, like social licking. After the suckling udder and teats of 
the cows as well as the vitality and health of calves are checked before 
the calves are moved to their own area adjacent to the cows’ area. At the 
end of the suckling period, the calves are allowed to suckle only once 
per day and then stay in the calves group without being suckled for a few 
more weeks till they are moved to the youngstock barn. Most of the milk 
is turned into various dairy products, e.g. raw milk cheese and yogurt, 
and marketed directly in the own or other farm shops, and on farmer’s 
markets. A large part of the male and female calves that will not be 
needed for replacement are fattened on the farm also marketed directly.

Dam rearing with whole-day contact
Cow and calf stay together in the calving area for the first five to seven 
days post calving to establish a strong bond before they join the dairy 
herd consisting of 60 Holstein cows. The cows are milked two times 
per day and the calves are allowed to suckle as much as they like till 
they will be weaned using a nose flap starting at an age of 91 days. 
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During summer, the calves stay with the herd on pasture for more than 
four weeks after weaning, in winter they are separated but can get 
in touch with their dams without the opportunity to suckle. All calves 
stay at least three months on the farm. Together with four other farms 
the farm formed a limited liability company, that is a member of a 
dairy cooperative, and they market their milk under the label ‘Four-
Seasons-Milk’” with the addition ‘Parenty time for our cows’. They are 
developing their own strategies, such as selling veal, to increase the 
sales opportunities for calves and meat. That is why they are now used 
also a dual-purpose breed for cross-breeding.

Rearing by foster cows in a large farm
This is one of the few examples of a CCC system for which a new barn 
was specially designed. The dairy herd consists of 1500 Holstein cows 
resulting in 120 calvings per month. The group calving pen has space 
for five cows and so the calves can also get to know their future foster 
cows right from birth. After five days the selected foster cows and all 
calves move into a larger pen where they meet other cows with calves. 
From the third week onwards, 16 cows with 48 calves were kept in a 
large pen which has a separate calf area. Till the end of the 3rd month, 
calves have access to their foster cow group interrupted only for a 
few hours, during which bedding, veterinary and udder checks of the 
cows take place. After that the contact times are reduced and the 
number of calves per cow is increased – one foster cow group suckles 
two groups of calves till they are 4 months old. Then the cows are 
moved to another barn where they are milked regularly two times per 
day in a rotary parlor. The calves stay behind. All calves are reared on 
the farm and used for replacement or fattening, respectively. The milk 
and meat are sold through a large organic supermarket.

From Denmark (see video given in section 7)
Two Danish dairy herds with 320 and 150 dairy cows, respectively, 
initiated their CCC systems in 2020, letting the calves stay with their 
mothers during the first 2–3 weeks, after which they separated them 
and let the calves stay with a foster cow, with 2–4 calves per cow. Both of 
these herds had the initial intention to let calves stay with their mother 
throughout the 3 months of milk feeding, but left this system, because 
they had problems with alveolar milk ejection. They experienced that 
the calves quite quickly calmed down and seemed content in the 
foster cow environment, so it was ‘only’ the cow who called for her calf. 
Some major learning points were the importance of giving enough 
space indoor to ensure that the calves stayed free of diarrhea, and the 
advantage of separate the foster cows from the calves gradually by 
taking them out one by one, which kept the calves more quiet. On the 
positive side, seeing how calves learned to move around in systems 
with cows and follow the group on grass was a great pleasure as a 
farmer and calf carer. The system was calm and easy and both cows and 
calves stayed indoor during nights and outdoor during days throughout 
the summers. This was an argument in favor of the foster cow system, 
because the foster cows did not need milking twice or three times daily 
(as was the practice in the herd of 320 cows), and therefore was calmer.
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3.1.3 �Viewing the CCC systems from different perspectives

Vaarst et al. (2020) identified four different angles, from which a CCC system 
could be viewed, based on interviews and a review of research results from 
France, Norway, The Netherlands and Denmark. The four perspectives were (1) 
the calf, (2) the cow, (3) the human (the caregiver) and (4) the system (the given 
and/or development of the structures and practices on the farm). From the 
interviews, it became clear that different interviewees had different priorities, 
which guided their choices on how to organize the CCC system. Furthermore, 
it became obvious that they gave different weight to three different purposes 
of CCC systems, seen from an animal point of view: (1) nutrition, (2) care and 
(3) learning. These purposes addressed whether and how a given system could 
provide nutrition to the calf in a way that satisfied the natural needs, whether it 
would allow mutual care between the cow and the calf, and finally, whether it 
could convey learning between cow and calf in ways that prepared the calves 
for future group and outdoor life. These criteria could guide future efforts to 
develop and optimize an array of different CCC systems. As an example, if we 
view the part-time systems described above, some systems will only allow them 
to meet for the calf to drink milk, which means that cow and calf will not have 
much opportunity to lay down together (see the example in the infobox 1), and 
the calf cannot follow the mother to learn from and get to know the system, 
and the mother cannot defend and care for the calf during the day, when they 
are in each their system. On the other hand, some of these systems allow for 
a gradual weaning and separation, which could stimulate the calf to increased 
solid feed intake and thereby easier weaning.

3.2 �Foster cow systems: practices and arguments for and 
against

Rearing 2–4 calves with a foster cow, who is alien to the calves, is perceived as 
a practical solution for CCC by some farmers (Bertelsen and Vaarst, 2023). The 
foster cows are often not part of the milking herd, and may thus be housed 
together with the calves in a separate barn compartment or on grazing areas 
during summer, where they stay with the calves 24 h per day. This makes it a 
more viable and feasible option for many, especially larger dairy farms (see 
infobox).

A foster cow system needs a process of careful and supervised bonding 
between the foster cow and the calves that need to be used to suckling. 
Furthermore, even when this bond is established, it needs constant monitoring 
to ensure that all calves drink, the cows continue to accept their calves, and that 
disease, e.g. mastitis or severe diarrhoea, does not occur. Studies show that 
the foster cows’ acceptance, care and nutrition towards the calf is not always 
consistent (Loberg and Lidfors, 2001), and may lead to large between-calf 
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variation in growth and affiliative behaviours in such groups (Loberg, 2007; 
Wieczorreck and Hillmann, 2022).

A recent study indicated a low societal acceptance of foster cow systems 
(vs. dam-rearing) by consumers (Sirovica et al., 2022). Seen from the animals’ 
point of view, it is an important consideration that foster cow systems still entail 
dam-calf separation, and hence only partly meet the needs of the calf, and not 
of the mother-cow. In mother-bonded systems, both cow and calf can perform 
natural behaviours, and the dam’s strong motivation to take care of her own 
calf is met (Wenker et al., 2020; Constancis et al., 2022), which also is more in 
accordance with the organic principles of health and fairness (IFOAM, 2020). 
Thus, it is crucial that future research actually emphasizes these key motivations 
and behaviours, whilst at the same time accounting for practical and economic 
feasibility.

3.3 �Animal welfare in CCC systems

Cows and calves are highly motivated to be together (Wenker et  al., 2020), 
and the complex bond between cow and calf extends beyond the nutritional 
relationship (Johnsen et  al., 2015a). Natural, maternal behaviours resulting 
from forming a bond with the calf include licking, suckling and reciprocal 
social behaviours. Allowing for these behaviours follows the IFOAM principles 
and the organic concept of naturalness (IFOAM, 2020; Lund, 2006). The link 
between affiliative behaviours and long-term positive affective states in farm 
animals is established (Boissy et  al., 2007). Because natural behaviour and 
positive affective states are inherent concepts of animal welfare, this rearing 
method has the potential to advance the welfare of cows and calves in dairy 
production. Using the four different viewpoints outlined above, the calves may 
get many of their needs fulfilled in the dam as well as foster cow systems, but 
seen from the point of view of the cow, in foster cow systems she is still not able 
to meet her natural needs, being separated from her calf at an early age.

In addition to performing natural behaviour, it is key to animal welfare 
that the animals stay healthy and don’t become diseased or die. Compared 
to calves kept in individual pens or smaller groups, where feed intake and 
faecal consistency can be easily observed, monitoring of calves in CCC 
systems requires a different approach to ensure that all animals are inspected. 
A recent Norwegian observational study of 39 CCC herds matched with 70 
herds not practising CCC found no differences in calf mortality and overall calf 
morbidity (Johnsen et al., 2022). The study revealed that the relative treatment 
risk of omphalitis was higher among CCC calves while that of enteric disease 
tended to be lower for CCC calves. This study indicated that the prevention of 
diseases in calves is not a valid argument for the early separation of cow and 
calf. However, some country-specific considerations regarding endemic cattle 
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diseases (BVD, Johne’s disease, etc.) may require different approaches to the 
implementation of CCC, e.g. whether all cows must be tested before calving 
and, if positive, contact with the calf may not be possible.

Even though farmers often report that calf disease has been reduced after 
the introduction of the CCC, especially regarding diarrhoea (e.g. Eriksson et al., 
2022), the contact between calf and cow does not necessarily guarantee an 
adequate calf health status, as found by e.g. Wenker et al. (2022) in a controlled 
study. The majority of CCC studies addressing the relationship between CCC 
and cow-calf health and diseases have so far been inconclusive (reviewed by 
Beaver et al., 2019), calling for more research.

3.4 �Impacts on milking and milk yield

Performance of dairy cows is often measured through milk yield and milk 
composition. Time and duration of contact between calf and dam per day 
affect the amount of saleable machine milk yield during the suckling period 
(Nicolao et al., 2022) and beyond (Barth, 2020; Churakov et al., 2023). However, 
in CCC systems the cow yields milk both to the calf (usually not quantified) and 
to the milking machine. The amount of milk that can be milked by machine is 
determined by two factors: the amount that the calf has already drunk and the 
amount that is made available due to alveolar milk ejection (Tančin et al., 1995). 
The latter is subject to large individual variations, the cause of which is not yet 
clear and needs further investigation.

Quantifying the performance of cows in CCC systems needs a more 
nuanced approach than just talking about saleable milk. Brombin et al. (2019) 
argued that one-welfare and sustainability interests could support a transition 
towards investing more milk in healthy calves through CCC systems and 
balancing the focus between milk for human consumption and for the calves, 
maybe in combination with more involvement in dual-purpose breeds. In 
particular, the extensive use of milk in veal production and the often still very low 
quantities of milk used in the rearing of female calves need to be addressed. 
Both are detrimental to the health of the animals concerned and can result in 
consequential costs that may even outweigh the presumed milk losses in cow 
contact rearing. Unfortunately, however, there are still no practical surveys that 
put the reduction in saleable milk in CCC systems into a wider context.

3.5 �Gentle weaning and separation

In European farms, the age at weaning in CCC systems reflects the organic 
standards, which is a minimum 90 days with whole milk. However, it varies 
considerably from 12 to 30 weeks (Eriksson et al., 2022). In these cases, weaning 
and separation often happen at the same time, whereas separation from cows 
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earlier will mean that calves need to learn how to drink milk from buckets or 
automatic milk feeders.

A major criticism of CCC is the stress caused by the separation of cow 
and calf after their time together. As most CCC farmers will need to break 
the cow-calf bond prematurely in order to still obtain enough saleable milk, 
strong behavioural responses of cow and calf are to be expected at separation 
if precautions are not taken. These reactions are one reason why some farmers 
quit CCC after trying it out (Hansen et al., 2023).

Separation from the cow and weaning off milk should be done step by 
step. Gradual separation and weaning will help to keep the stress for animals 
and humans as low as possible, to prevent weight losses of calves and milk 
ejection problems in cows. This might be achieved by gradually reducing the 
amount of milk for the calf, gradually reducing the contact time between cow 
and calf, and by implementing a time lag between weaning and separation or 
vice versa (Schneider et al., 2021).

Encouraging calf nutritional independence seems key to reducing 
behavioural stress, since calves vocalize in response to the hunger for milk. 
However, even gradual weaning and separation might cause significant 
behavioural responses in calves (Vogt et al., 2024). The option of offering calves 
a different milk source can also be challenging, as relearning drinking from the 
udder to an artificial teat (automatic feeder or milk bar) takes some time.

Co-creation of new knowledge through investigation of on-farm developed 
gradual weaning and separation systems needs to be developed, to mitigate 
adverse effects of separation distress for mother and young. However, given 
that separation is still premature, we must expect some level of response from 
both cow and calf, with respect to the cows’ motivation to care for the offspring 
and the calf-filial aspects of the cow-calf bond. Nonetheless, an extended 
suckling and contact period up to the time of natural weaning (Reinhardt, 
1980) could also be an option if cows with good lactation persistence are used, 
enough resources, like space in barns, are available, and when the extra effort 
is reflected in the price of milk and meat.

3.6 �Case studies: collaborations between research and practice 
regarding CCC systems

During the early 2000s, research was centred on why there may be benefits of 
allowing contact between the dairy cow and her calf (Flower and Weary, 2003; 
Lund, 2006; Newberry and Swanson, 2008). In contrast, several projects around 
the world now focus on how to implement CCC, on-farm, or in pasture systems. 
Interestingly, several CCC projects aim to learn about how CCC systems comply 
with the natural needs of cow and calf. In addition, there is a broad effort to 
collate farmer experiences with CCC systems, as some farms practice CCC 
systems already for several decades successfully. As stated by the European 
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Food Safety Authority (EFSA) Panel on Animal Health and Animal Welfare on 
request from the European Commission, prolonged CCC in dairy production 
should increasingly be implemented (Nielsen et al., 2023). Organic farmers are 
usually pioneers in this respect.

In some countries like Austria, Switzerland and Germany, the majority of 
farm raising their dairy calves with cows are organic farms, while in France, 
Sweden and Italy the percentage of organic farms out of the farms practicing 
CCC is lower: 58%, 42% and 21%, respectively (Eriksson et al., 2022). In Norway, 
up to 15% of all dairy farmers responded that they planned to implement CCC 
on their farms in near future (Hansen et al., 2022). As this interest increases, so 
does the need for recommendations on how to implement CCC in practice on 
farms, based (a) on experiences and knowledge of farmers, who have already 
implemented CCC systems, and (b) on results from research projects, several 
leaflets and extension material have been developed.

3.6.1 �Extension material from a survey in different European 
countries (project ‘ProYoungStock’) and from a farmer 
group in Switzerland and South Germany

In the framework of the European CORE Organic Cofund project 
‘ProYoungStock’, more than one hundred farmers practising cow-bonded calf 
rearing in different European countries were interviewed with standardized 
closed and open questions regarding their CCC system, their motivation and 
their experiences with challenges and solutions. One of the main challenges 
named by the farmers was weaning and separation of cows and calves. Based 
on the results of the survey, a technical note about the possibilities of gentle 
and gradual separation and weaning of calves reared in CCC systems has been 
published (Schneider et al., 2021). Additionally, an existing leaflet based on a 
farmer-driven process together with FiBL, with general recommendations and 
several farm examples (with different kinds of CCC systems) in Switzerland and 
Germany has been translated into several languages and is now available in 
English, German, French, Italian and Polish (e.g. Spengler Neff et al., 2023). See 
the list of additional material to read, below.

3.6.2 �Cow-bonded calf rearing in dairy farming – a practical 
guide

In a German EIP project, farmers, scientists and advisors developed a 
comprehensive guide to provide beginners, experienced farmers, and all 
those interested in the topic with background knowledge, recommendations 
and farm examples of possible ways to implement CCC systems on dairy farms 
(Barth et al., 2022). The guide is based on current scientific as well as experience-
based knowledge and an attempt was made to cover all aspects relevant to the 
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topic from the management of systems to economics, and included several 
inputs from stakeholder experts. See links and references under additional 
material to read, below.

3.6.3 �Standard development and certification of CCC systems 
in Germany

In Germany, an initiative of organic dairy farmers together with representatives 
from research, organic label organizations, and animal protection organizations 
was started to develop criteria for CCC systems in organic dairy farming, which 
were published in 2021 (IG kuhgebundene Kälberaufzucht 2022; https://ig​
-kalbundkuh​.de/). The criteria refer to calves from dairy cows and are based on 
the requirements of the organic label organization. Therefore, criteria such as 
space allowance, feeding and general husbandry were already regulated and 
their compliance is checked in the yearly organic certifications according to 
Regulation (EU) 2018/848.

The main criteria of CCC systems have been defined as follows: (a) calves 
must be suckled by their own mothers or by foster cows, (b) a minimum period 
of cow-bound rearing of 90 days on the birth farm (or on a nearby partner 
farm with foster cows), (c) a maximum of 15% of the born calves (females and 
males) may leave the farm as breeding or fattening animals after only 4 weeks, 
(d) weaning and separation of cow and calf must not be done abruptly, but 
gradually and stepwise for both calf and cow. Besides the criteria, in 2022 a 
checklist for a certification of CCC systems according to the criteria has been 
developed, that can be carried out voluntarily within the framework of the 
organic certification since 2023.

As a next step, a mentoring project has been started in 2023: a group of 
farmers, experienced in cow-bonded calf rearing, offer a mentoring process 
to farmers that are interested to convert from artificial to cow-bonded calf 
rearing. In addition to their own experience, mentoring farmers have access to 
selected extension material regarding CCC systems that have been compiled 
by researchers.

3.6.4 �Stable school for common social learning on CCC 
systems in Denmark

In Denmark, a project focusing on mother-bonded calf rearing facilitated a 
process among farmers to learn together about CCC systems (Vaarst et  al., 
2019), while establishing and developing them on the participating farms 
using the so-called Stable School approach (Vaarst et al., 2007). Farms were 
very different, but still found it interesting to learn from each other: Herd sizes 
ranged from 7 to 600 cows, the farmers came from 5 different dairy companies, 
and the CCC systems were a mix of mother-bonded and foster cow systems. 

https://ig-kalbundkuh.de/)
https://ig-kalbundkuh.de/)
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They discussed themes chosen by the host farmer of each meeting, and 
challenges associated with a CCC system, such as space requirements or 
pasture access, were often on the agenda. They collectively identified potential 
solutions for implementing various types of CCC on the participating farms, 
and collectively gained experience from their own farms as well as from each 
other. Over time, some of the concerns raised in the beginning, became much 
smaller, such as vocalization at separation or ‘wild calves’ because of less direct 
human contact, others remained challenges, such as the amount of saleable 
milk, which dramatically decreased in mother-bonded CCC systems. However, 
this leads to the interesting aspect, how they raised ethical questions to their 
previous and their emerging systems. Many acknowledged their pleasure and 
joy in seeing the CCC system work and the calves play or learn from the cows, 
and the articulation of ‘losing milk’ because the calf drank a lot, was changed 
into a discussion on ‘how to share the milk’. However, many participants viewed 
foster cow systems as a more feasible – and sometimes the only possible – 
option for providing CCC on their farm, both because of the available housing 
facilities, and because of the issues of calves drinking relatively much milk. 
One major learning concerning foster cow systems was that it required careful 
bonding processes, even though the calves often cross suckled, and that the 
persons taking care of the system, really needed to develop skills in observing 
calves and cows in such a system. This Stable School experience is described 
in Vaarst et  al. (2023) and made it quite clear that socially situated learning 
through this type of emerging Communities of Practice (CoP) is helpful for 
farmers, who are interested in developing, implementing and improving CCC 
systems in different dairy farming contexts.

4 � Non-replacement calves born in organic dairy herds

As mentioned above, female calves destined for future replacement animals 
in the dairy herd are usually kept within the herd. Calves of some specialized 
dairy breeds often have low economic value and, in some farms and countries, 
have been killed as newborns. For instance, it is estimated that 15% of male 
dairy calves were killed on their farm of birth in the UK in the period 2016 to 
2018 (CHAWG, 2020), while a survey in Canada suggested that 5% of dairy 
farmer respondents killed between 1% and 100% of their male calves (Renaud 
et al., 2017). However, organic regulations, or private agreements, e.g. between 
shareholders of dairy companies in many countries, actively discourage or 
prohibit the routine killing of healthy newborn calves (e.g. Denmark: Sector 
recommendations, 2019; UK: Soil Association, 2023). In other countries such 
as New Zealand, calves may be transported to slaughterhouses at around one 
week of age (Boulton et al., 2020), where they are processed for veal, or the 
hides used for leather goods (Dairy Australia, 2021). These animals are referred 
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to as ‘bobby’ or ‘bob’ calves. Industry representatives and animal welfare 
groups are also increasingly concerned about the practice of early slaughter of 
bull calves and likely consumer backlash (Dairy Australia, 2019; GB Dairy Calf 
Strategy, 2020; Bolton and von Keyserlingk, 2021).

4.1 �Rearing calves to leave the birth farm

Studies showed that only about 10–20% of bull calves born on organic dairy 
farms were raised on these farms (Germany: Ivemeyer et al., 2018; Denmark: 
Nielsen and Thamsborg, 2002), and the rest is sold to other (mainly conventional) 
farms or animal dealers. Regarding female calves on conventional farms, it has 
been estimated that 60–70% of them were needed for replacement (de Vries 
et al., 2008; Edwards-Callaway et al., 2019). Since improved longevity is an aim 
for organic farmers, and is achieved on some farms (Ahlman et al., 2011), the 
proportion of the female calves not required as replacement becomes even 
larger.

The most common practice in most European countries is that calves 
born on organic dairy farms are sold at 2–4 weeks of age into the veal or 
dairy-beef supply chains, when markets allow this. In countries such as France, 
the Netherlands and Italy, the majority of all calves are reared for veal (Sans 
and de Fontguyon, 2009). This is also the case in the United States (Renaud 
et al., 2017; Creutzinger et al., 2021). Most bull calves from organic farms in 
Germany (Ivemeyer et al., 2018) and Switzerland (Rell et al., 2020, 2022) go into 
conventional veal or beef production systems.

White veal is produced from calves that are fed a predominantly milk-
based diet with small amounts of roughage, to keep the meat pale. They will 
normally be individually housed, to restrict movement and thereby muscle 
development, and they will be slaughtered at 20–26 weeks of age. Nielsen 
et  al. (2023) point to insufficient space, individual housing and restriction of 
iron and fibre in the diet as severe welfare issues associated with white veal 
production. Rosé veal can be defined as meat from dairy calves below the age 
of 12 months, which have received a varied diet including roughage (Skelhorn 
et al., 2020; RSPCA, 2023). Rosé veal is the most commonly reared in the UK 
where white veal is not consumed.

There is a risk that calves which are intended to leave the birth farms will 
be given lower priority, compared to the calves which are intended to stay 
on the farm and are perceived as high value future milking cows. These non-
replacement calves may receive poorer quality care on the dairy farm of origin, 
such as not being fed the same amount and quality of colostrum, receiving 
inferior quality feed and less attention and care compared to the animals that 
are meant to stay on the farm (Renaud et al., 2017). It is also possible that less or 
no bonds are established between caregivers and calves, since the caregivers 
know that the calves will leave the farm within weeks.
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4.2 �Transport and mixing of young calves

A number of studies have shown that there are significant welfare challenges 
associated with early transportation including higher mortality, dehydration 
and fatigue (Boulton et al., 2020; Roadknight et al., 2021; England et al., 2023; 
Marcato et al., 2022). These practices are very likely to result in poor welfare, 
health and growth outcomes, when these calves are moved on to other farms 
for rearing, and they need more antibiotic treatments, than if they had stayed in 
the birth farm (Sandelin et al., 2021). It is a well-established fact that mixing of 
young calves from many herds, gives them a high risk of making them diseased, 
leading to high antibiotic use (Pardon et al., 2012), because they come from 
widely different herds and backgrounds (Santman-Berends et  al., 2018), 
increasing social stress and disease risk. To ensure that all these calves receive 
good standards of care and housing, the calves must provide an economic 
return to the farmer (Reiber et al., 2020).

4.3 �The life of calves seen from an organic principles’ 
viewpoint

There is a strong conflict with organic principles in the practices of early 
separation from the dam as well as the sale to conventional farms of calves 
that are not intended to remain on the dairy farm. As stated in the introduction, 
letting the animals meet their natural needs is explicitly mentioned in the 
fairness principle, but violated through the early separation from the dam (also 
leaving the natural needs of the dam unfulfilled), as well as the potentially early 
transport and mixing with others, being fed with unnatural diets and living short 
lives under potentially stressful conditions. This way of handling the young 
calves are also in conflict with the Health principle, which states that ‘Health 
is the wholeness and integrity of living systems. It is not simply the absence of 
illness, but the maintenance of physical, mental, social and ecological well-being. 
Immunity, resilience and regeneration are key characteristics of health’ (IFOAM, 
2020). Furthermore, it is argued that all animals born under organic conditions 
should be allowed to live under these conditions during their entire lifetime.

4.4 �What are potential solutions?

4.4.1 �Prolonged lactation

Reducing the number of calves born each year will reduce the number that 
need to be reared. Increasing the length of the cow’s lactation increases the 
calving interval and thus reduces the number of calves born overall. Increasing 
the length of lactation is somewhat controversial as the period of late lactation, 
when milk yield is relatively low, is extended, which may have negative economic 
consequences for farmers. A review of the topic by van Knegsel et al. (2022) 
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concluded that while farmers were concerned about a reduction in overall milk 
yield, a reduction in yield was not always observed, and depended on the age of 
the cow and the length of the dry period. Additionally, there are many positive 
outcomes of extended lactations for cow health and fertility (van Knegsel et al., 
2022), suggesting that it could also be a good option for organic dairy systems. 
However, this approach may not be appropriate for cows producing lower 
yields due to the risk of over-conditioning at the end of the lactation, which 
increases the risk of dystocia and related diseases in the subsequent lactation 
(Roche et al., 2009). Furthermore, it could be feasible on farms aiming at a high 
grazing performance to have spring calvings. This may conflict with the aim of 
prolonged lactations as annual calvings are then required.

4.4.2 �Focus on pasture-based milk and meat

Pasture-based dairy farming, calf rearing and fattening of young animals, using 
less or no concentrate feed, should be further developed as it has the potential 
to combine better animal welfare (e.g. Simon et al., 2023) with less greenhouse 
gas emissions (Murphy et  al., 2017) and thus to meet societal expectations 
for environmentally sound and more animal-friendly meat production. Using 
grassland to produce high-quality food is highly consistent with the principle 
of ecology (IFOAM, 2020) aiming for low input and efficient use of resources. 
Furthermore, consumers show preferences for pasture-raised products (Stampa 
et al., 2020), which presents opportunities for value-added marketing.

4.4.3 �Support rearing the calves from dairy farms for high-
value organic beef

At a systemic level, the balance between milk and meat focus on dairy farms, 
and between beef cattle and calves born on dairy farms and reared as dairy 
beef, should be reconsidered. The rearing of calves from dairy farms should 
be prioritized, seen from a life-cycle and environmental perspective (Tichenor 
et al., 2017). Comparisons of meat quality suggest that dairy beef is as high 
quality as beef meat (Foraker et al., 2022), and Bonny et al. (2016) showed that 
the eating quality of some of the muscle groups from pure dairy breeds (e.g. 
Holstein Friesians) was superior to that of pure beef breeds or crosses. It requires 
a collective effort to find solutions, as e.g. suggested by Proudfoot et al. (2022), 
and since many studies on dairy beef have been conducted under non-organic 
and non-European conditions, more efforts should be made specifically to 
solve these challenges at the systemic level for European organic dairy farming, 
as it is not acceptable that organic calves are not given more value. It would 
be an attractive development strategy for the organic dairy sector to exploit 
the options for producing high-value organic beef, preferably on the birth 
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farm. Currently, this happens in some cases, where non-replacement calves are 
reared on the birth farm until they are of saleable age, instead of suffering from 
transport and regrouping stress, which can result in high rates of mortality.

Sandelin et  al. (2021) observed a mortality rate of 2.5% among calves 
on Finnish fattening farms, when the calves were bought as weaned calves, 
compared to a mortality rate between 4.6 and 5.3% for calves which were 
bought in as milk-fed calves. This study was based on conventional farming, 
but is relevant for calves born on organic dairy farms, since far the most organic 
calves go to conventional veal or fattening farms.

Prices of calves being raised on milk in organic dairy herds are completely 
out of proportion, compared to current market prices for beef meet. In addition, 
organic dairy farms do not have facilities or staff to raise calves until slaughter. 
Furthermore, environmental legislation restricts the possible number of animal 
units per farm in many European countries, hence rearing of calves will be 
economically unviable, as shown, for example, in a survey of all Irish dairy farms 
(Maher et al., 2021).

The British Calf Strategy aims to encourage responsible breeding practices 
that produce dairy-origin calves that are suitable for the beef supply chain (GB 
Calf Strategy, 2020). Larger organic dairy farms in particular, often base their 
breed selection on milk yield. For example, more than 90% of German organic 
farms with more than 70 cows (milk yield >7000 kg per year) keep Holstein cows 
(Ivemeyer et al., 2018). Calves from such specialized dairy breeds tend to have 
lower meat-to-bone ratios at slaughter than calves from beef breeds because 
of the selection for higher milk yield (Berry, 2021), which is a main challenge 
when rearing calves from dairy farms, even if crossed with heavier breeds. 
Some dairy breeds, particularly Jerseys and their crosses, are also slower 
growing with a smaller mature size (Coleman et al., 2016), which makes them 
less economically viable to rear as beef animals, and maybe even problematic 
to deliver to an abattoir, because the equipment is of a standardized size. In 
addition, the fat of Jersey animals is yellow, which makes the meat unattractive 
for some consumers (Dunne et al., 2006).

Some have also pointed to the use of sexed semen as a solution, and 
the use has increased over the last decade. This is allowed in organic farming 
in Europe according to Regulation (EU) 2018/848, although some organic 
farmers’ organizations, e.g. BioSuisse (2023) in Switzerland or Demeter in many 
countries, do not allow this and question this in relation to the organic principles. 
This use of sexed semen has allowed farmers to be selective regarding which 
of their cows should give birth to the new generations of herd-replacement 
female calves (de Vries et al., 2008). Although this might facilitate the use of 
beef-breed semen, and in this way get better prices for calves exported from 
the farm, but it cannot be a stand-alone strategy, not least because it is still 
considered conflicting to the organic principles by many.
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5 � Conclusion

Ensuring that calves are treated in an ethical manner and in accordance with 
the principles of organic farming has been one of the biggest challenges 
faced by organic dairy farmers for many years. While on the one hand, it was 
mostly organic farmers who initially re-introduced the contact between cow 
and calf on their farms, on the other hand, many organic calves are exported 
into the conventional veal or beef industry. To change the latter, the expansion 
of organic fattening and marketing structures and changes on the farms 
themselves are necessary. Research can support this process by developing 
holistic approaches that value all calves equally, regardless of their intended 
use and for reasons of sustainability. The coupling of milk and meat production 
should become a stronger focus of research. However, the exchange between 
practice and research is particularly important. Examples in terms of case 
studies are given to demonstrate how pressing issues have been tackled jointly 
and fostered development in different settings.

6 � Future trends in research

For CCC systems, the effects of CCC on the health of cows and calves will 
remain in focus. In addition to issues related to individual disease risk, such 
as the incidence of umbilical infections, those related to the management of 
infectious diseases, e.g. Johne’s disease, will become more important. From 
the perspective of animal welfare, gentle weaning and separation methods 
have to be (further) developed. Technical solutions could support this, and the 
application of methods of so-called precision livestock farming in CCC systems 
should be explored. However, much of the available knowledge on raising 
healthy, vigorous calves is based on studies of calves raised on milk replacers 
and often with no or only social contact with peers. There is a clear knowledge 
gap regarding the effect of contact with the dam or an alien cow on the 
development of calves. Although consumers prefer mother-bonded rearing and 
cows should have the opportunity to live out their natural maternal behaviour, 
the use of foster cows can be a first step in this direction. However, foster cow, as 
well as dam-rearing systems, must achieve at least the quality of well-managed 
artificial calf-rearing methods using bucket or automatic milk feeding.

The high variability of the CCC systems inevitably leads to a large variation 
and sometimes contradictory results. In order to ensure the comparability of 
studies and to enable later evaluation in meta-analyses, a group of scientists 
has already developed initial recommendations on the methodology of studies 
in this field (de Oliviera et  al., 2020, Ferneborg et  al., 2020) that should be 
applied on a broad scale and, of course, further developed.
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To improve the situation for calves that will not replace cows of the dairy 
herds, research should focus on the conditions that will promote the expansion 
of organic fattening, processing and marketing structures. Structural changes in 
terms of shared responsibility for environmentally and animal ethically friendly 
solutions which takes equally care of dairy cows and their calves, should be 
supported by research e.g. scenario development and economic as well as 
environmental and agricultural systems research.

In order to strengthen the social acceptance of organic milk and meat 
production, the effects of the new farming methods on the environment should 
be studied more closely, in particular, the consequences of increased calf milk 
intakes in CCC and other rearing systems.

7 � Where to look for further information

A good introduction to the topic of CCC is provided by the following reviews:

	• Meagher, R.K., Beaver, A., Weary, D.M. and von Keyserlingk, M.A.G. (2019), 
‘Invited review: a systematic review of the effects of prolonged cow-
calf contact on behavior, welfare, and productivity’, J Dairy Sci, 102(7), 
5765–5783.

	• Johnsen, J.F., Zipp, K.A., Kälber, T., Passillé, A.M. de, Knierim, U., Barth, K. 
and Mejdell, C.M. (2016), ‘Is rearing calves with the dam a feasible option for 
dairy farms? —Current and future research’, Appl Anim Behav Sci, 181, 1–11.

Definitions and recommendations for the design and reporting of investigations 
can be found here:

	• Sirovnik, J., Barth, K., de Oliveira, D., Ferneborg, S., Haskell, M.J., Hillmann, 
E., Jensen, M.B., Mejdell, C.M., Napolitano, F., Vaarst, M., Verwer, C., 
Waiblinger, S., Zipp. K. and Johnsen, J.F. (2020), ‘Methodological 
terminology and definitions for research and discussion of cow-calf 
contact systems’, J Dairy Res, 87S1, 108–114.

	• de Oliveira, D., Barth, K., Haskell, M.J., Hillmann, E., Jensen, M.B., Johnsen, 
J.F., Mejdell, C.M., Waiblinger, S. and Ferneborg, S. (2020), ‘Methodology 
for experimental and observational animal studies in cow-calf contact 
systems’, J Dairy Res, 87S1, 115-121.

	• Ferneborg, S., Napolitano, F., Vaarst, M., Mejdell, C.M., Waiblinger, S. and 
de Oliveira, D. (2020), ‘Methodology for studying human attitudes and 
behaviour to cow−calf contact systems’, J Dairy Res, 87S1, 122-127.

Instructions for the practical implementation of CCC on the dairy farm:
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	• Abstract about separation and weaning of calves reared in CCC systems: 
https://orgprints​.org​/id​/eprint​/42549/

	• Leaflet with general recommendations and several farms examples (with 
different kind of cow-calf contact systems): https://www​.fibl​.org​/de​/shop​
/1660​-mother​-bonded​-calf​-rearing.

	• Cow-bonded calf rearing in dairy farming – a practical guide (with 
decision trees, calculation sheets and farm descriptions): https://www​
.kuhgebundene​-kaelberaufzucht​.de​/wp​-content​/uploads​/Leitfaden​
-kuhgebundene​-Kaelberaufzucht​_englische​-Uebersetzung​.pdf.

	• Some videos with English subtitles describing the development of 
a few CCC-systems in Denmark and Germany and with focus on the 
development process and the different perspectives of these systems, can 
be found here:

	º https://www​.youtube​.com​/watch​?v​=y3A3F8sHd3o.

	º https://www​.youtube​.com​/watch​?v​=f4Kubh4MX70.

	º https://www​.youtube​.com​/watch​?v​=VjBWjtc​-UIA.
	• (subtitles possible to click under ‘settings’/the flower where ‘undertekster’ 

/ ‘Untertitel’ (=subtitles) can be set to English).
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