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Simple Summary: This paper presents the regulatory instruments applicable to the protection of
dairy cattle in the EU and summarizes the available evidence, pointing to some serious shortcomings
in enforcing the law. Corrective measures are proposed from a legal and animal advocacy perspective,
with additional considerations on best practice and directions for future developments in legislation
and good practice.

Abstract: With the exception of a detailed Directive for calves, the welfare of dairy cattle is not
regulated by species-specific legislation in the European Union. Their basic protection falls under the
provisions of Directive 98/58/EC, also known as the “General Farm Animals Directive”. Article 3
of this Directive states: “Member States shall make provision to ensure that the owners or keepers
take all reasonable steps to ensure the welfare of animals under their care and to ensure that those
animals are not caused any unnecessary pain, suffering or injury”. However, recent reports show
that the welfare of dairy cows in the EU is not sufficiently monitored and that serious problems
persist. Lameness, mastitis, cubicle design, flooring, cleanliness, and permanent tethering remain
critical areas. We argue that, to demonstrate compliance with Article 3 of Directive 98/58, farmers
and Member States should urgently address these issues. The increasing proportion of cows that
are never allowed to graze and high milk yields are also reasons for concern and will need to be
addressed as a matter of priority in future EU guides to good practice and, eventually, legislation.

Keywords: dairy cows; animal welfare; policy; European Union; legislation; good practice;
rural development; lameness; mastitis; antimicrobial use

1. Introduction

European Union (EU) farmers keep around 23 million dairy cows [1] on 1.7 million farms [2] with
an average milk yield per dairy cow of 7000 liters per year [3]. In 2017, the EU dairy sector produced
155 million tonnes of cows’ milk [3], and milk is the EU’s number one single agricultural product
sector in terms of value, at approximately 15% of overall agricultural output [2]. Similarly to what
is happening in other parts of the world, where dairy farming is already highly industrialized [4],
the EU dairy sector is undergoing profound changes, with fewer farms managing increasingly bigger
herds and a marked predominance of the Holstein-Friesian breed [2]. At the same time, access to
pasture is often not granted, in spite of its recognized benefits for cow health and welfare [5]. Farms
are modernizing, with evolving technology now being capable of providing farmers with a constant
flow of information concerning animal health and welfare parameters [4]. However, not much is
known of the impact that these changes are having on dairy cow welfare across the EU. It is often
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stated that the EU has the strictest animal welfare laws in the world [6]. Indeed, the welfare of several
farmed species—pigs, calves, laying hens and meat chickens—is covered by detailed species-specific
EU Directives. However, there are no such welfare Directives for many other farmed species, including
dairy cows. This is reason for concern, especially in the light of the outcomes of the report [7] on
animal welfare prepared for the European Parliament’s Petitions Committee by the Parliament’s
Directorate-General for Internal Policies stating that “dairy cow welfare [ . . . ] may be considered to be
the second greatest animal welfare problem in the EU”.

The sections that follow introduce the regulatory instruments applicable to the dairy sector and
summarize the evidence pointing to their inadequacy when it comes to ensuring the welfare of dairy
cows. Corrective measures are proposed from a legal and animal advocacy perspective, with additional
considerations on future directions for best practice and legislation.

2. EU Legislation and Other International Standards on the Welfare of Dairy Cows

2.1. Directive 98/58/EC

In the EU, the welfare of dairy cows is covered only by Council Directive 98/58/EC concerning
the protection of animals kept for farming purposes, often referred to as ‘the General Farm Animals
Directive’ [8]. This Directive "lays down minimum standards for the protection of animals bred or kept
for farming purposes” (Art.1). Article 3 sets out the Directive’s core principle. Specifically, it provides
that “Member States shall make provision to ensure that the owners or keepers take all reasonable steps
to ensure the welfare of animals under their care and to ensure that those animals are not caused any
unnecessary pain, suffering or injury”. Article 3 of Directive 98/58 is couched in broad terms, but its
language is strong. Its wording places legal duties on Member States and, in turn, on the owners and
keepers of dairy cows (and indeed any other farmed animal species). It requires farmers to “take all
reasonable steps”, to “ensure” the welfare of their animals, and to “ensure” they are not caused any
unnecessary (i) pain, (ii) suffering or (iii) injury.

2.2. Council of Europe Recommendation Concerning Cattle Adopted by the Standing Committee of the
European Convention for the Protection of Animals Kept for Farming Purposes (the ‘Recommendation’)

Another important source concerning the welfare of dairy cows is the Council of Europe
(CoE) Recommendation concerning cattle, adopted by the Standing Committee of the European
Convention [9]. The European Commission’s website states: “the Council of Europe Convention on
the protection of animals kept for farming purposes and its recommendations have been ratified by the
EU and thus form part of Union law. Those which concern cattle must therefore also be observed” [10].
The European Commission has also said that the provisions laid down in the CoE recommendation
concerning cattle must “be applied on dairy holdings within the EU” [11].

It has been argued that the CoE Recommendations made under the European Convention are
only a binding part of EU law where they use the word “shall” (rather than “should”) [12]. However,
even the Recommendations that use “should” are relevant in that they help interpret Article 3 of
Directive 98/58. In our view, farmers who ignore a Recommendation that uses “should” may find it
difficult to demonstrate that they have taken all reasonable steps to ensure the welfare of cows under
their care or to ensure that they are not caused unnecessary pain, suffering or injury.

The CoE Recommendation includes provisions for all categories of cattle (heifers, dairy cows,
breeding and fattening bulls, and calves).

Key provisions that, if respected, could lead to substantial welfare benefits in the EU dairy sector,
include the following:

• The need for knowledgeable stockpersons and daily inspections;
• Animals and the housing should be kept clean;
• Floors must be well drained and not be slippery;
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• A lying area should be available, which consists of a solid floor covered by straw or other suitable
bedding, in order to ensure comfort and to reduce the risk of injuries;

• Cubicles should allow for the species-specific movements of the animal when it stands up and
lies down;

• The number of animals housed should not exceed the number of cubicles available, and it is
advisable that spare cubicles should be available;

• Animals should be allowed to go outside, in the summer preferably every day;
• Painful procedures such as dehorning must be carried out under anesthesia and by a veterinarian

or other person qualified under domestic legislation.

2.3. The OIE Standards on the Welfare of Dairy Cows

In 2015, the World Organisation for Animal Health (OIE) adopted standards on the welfare of
dairy cows [13]. These are not binding. However, as with the Council of Europe Recommendation,
farmers who do not respect the OIE standards may find it difficult to establish that they have taken
“all reasonable steps” to ensure the welfare of their cows. Moreover, all the EU Member States are
members of the OIE and accordingly, having agreed to the dairy standards, they should seek to give
effect to them in their dairy sectors. The provisions of the OIE standards for dairy cattle that, if adhered
to, would be particularly helpful to improve animal welfare include the following:

• Housing conditions must be clean to ensure good hygiene, comfort and minimize risk of diseases
and injuries;

• Cattle need a well-drained and comfortable place to rest;
• Bedding should be provided to all animals housed on concrete;
• Cubicles should enable cows to stand and lie comfortably (e.g., length, width and height should

be appropriate for the size of the largest animal). There should be sufficient room for the animal
to rest and to rise adopting normal postures, and to move its head freely as it stands up;

• Where access to an outdoor area, including pasture, is possible, there may be additional benefits
to dairy cattle from the opportunity to graze and exercise, especially a decreased risk of lameness.

3. The Welfare of Dairy Cattle in the EU: State of Play

In the absence of a species-specific Directive, official controls on dairy cattle welfare occur in
the framework of Directive 98/58. According to the European Commission, less than 1% of all EU
agricultural holdings are checked every year by the competent authorities of Member States [2].
Of these, dairy and beef cattle farms constitute only a fraction. The controls are carried out to
verify cross-compliance with many requirements that are relevant for payments under the Common
Agricultural Policy. Therefore, animal welfare is only one among several other legal parameters that
the competent authorities must check [2]. The available evidence suggests that dairy cattle welfare is
not sufficiently monitored and that severe problems persist [2].

3.1. NGO Report on Member State Enforcement of Directive 98/58/EC Applied to Dairy Holdings

To find out to what extent Member States were enforcing the legal provisions during official
controls on dairy holdings, in March 2015, Compassion in World Farming and Eurogroup for Animals
contacted the responsible Ministers in all 28 Member States, explaining to them the need to take effective
steps to enforce Directive 98/58 as regards the welfare of dairy cows, and asking them to complete
a survey [14]. Considering the limited time and resources available to Member States to carry out
official controls, the survey focused on the following areas of concern for dairy cattle welfare: lameness,
cubicle size and design, injuries, tethering, and access to pasture. Twelve Member States responded:
Austria, Bulgaria, Czech Republic, Denmark, Estonia, Finland, Ireland, Latvia, Netherlands, Poland,
Spain and UK. In addition, the Walloon Region of Belgium responded.
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It was clear from the outcomes of the survey that only a few Member States are giving any detailed
consideration to what is entailed in enforcing Directive 98/58, in respect of dairy cows. Deficiencies in
Member States’ approach included:

• Only two, the Netherlands and Great Britain, had set a maximum permitted level of lameness,
even as a guideline;

• There appeared to be insufficient awareness of the importance to welfare of cubicle length and
width, cleanliness, floor quality (neither too smooth nor rough) and reducing injuries, sores
and swellings;

• Tethering was widely used in some Member States, even though it arguably does not meet the
requirement in Article 3 of Directive 98/58 to take all reasonable steps to ensure the animals’
welfare and to ensure that they are not caused any unnecessary suffering;

• Generally, even when lameness, cubicle size, injuries and tethering were inspected regularly, there
was no scoring system or clear threshold beyond which remedial measures must be taken and no
analysis was made of the proportion of non-compliances.

3.2. Overview Report of the European Commission on the Welfare of Dairy Cows in the EU

In 2016, the European Commission (Directorate Food Health and Analysis) published an overview
report on the welfare of dairy cows in the EU [2]. The report, based on official audits carried out
in five member states (Ireland, Estonia, the UK, the Netherlands and Austria) and on a literature
review, confirmed that lameness, mastitis, metabolic diseases and reproductive problems are major
animal health and welfare issues across dairy production systems. However, only a few parameters
are measured by the competent authorities, milk quality schemes and/or autonomously by farmers.
Additionally, Member States differ in the way they record and report information on dairy farms.
The most frequently recorded factors are lameness, somatic cell count, ease of calving, and body
condition score.

The report tried to form an overview of how Directive 98/58 is applied on EU dairy farms. However,
no definitive results could be obtained. “Matters for consideration” for Member States to better enforce
Directive 98/58, as concerns dairy cow welfare, were as follows: (i) drafting dedicated national action
plans incorporating the use of animal based measures, (ii) collecting data in a consistent manner,
and (iii) fostering cooperation and sharing of information and good practice among the different
stakeholders of the dairy production chain. These objectives can be achieved with a combination of
instruments, such as financial incentives, updated codes of practice, penalties and other regulatory
tools. After the completion of the project on dairy cow welfare and publication of the overview report,
the European Commission did not follow up the “Matters for consideration by Member States”. To the
best of our knowledge, if we exclude industry-led initiatives and quality or animal welfare assurance
schemes, there have been no major activities on the part of Member States to improve enforcement of
the provisions of Directive 98/58 as regards dairy cows. It should be noted that, in 2019, the European
Commission (SANTE F) started a project on “Quality controls and indicators for animal welfare”.
One of the objectives of this project is to map the use of indicators by the Member States as part of
their official controls of the legal requirements for animal welfare, which include those for dairy cows.
A meeting is planned at the end of 2019 to discuss the first outcomes of this project with Member States
[European Commission, personal communication].

3.3. Parliamentary Report on Animal Welfare in the EU

In 2017 the Policy Department for Citizens’ Rights and Constitutional Affairs of the European
Parliament commissioned the report “Animal welfare in the European Union” upon request of the
Committee on Petitions [7]. The report acknowledges the positive effects that EU animal welfare
legislation—when correctly enforced—has had, not only on the animals but also on the global
reputation of the EU and on trade agreements. However, importantly, it also stresses that, in some
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cases, legislation has been insufficient in improving animal welfare, and that too many animals are
currently not protected by species-specific legislation. In view of the large body of scientific evidence
available to policy makers and of increasing public concern over animal welfare, the report calls for a
general animal welfare law that should address all the gaps currently existing in animal protection in
the EU. One of the conclusions is that “The second worst problem in Europe now is poor welfare of
dairy cows because of leg disorders, mastitis and reproductive problems”. It adds: “The proportion of
cows affected by one or more of these disorders is high and the animals live with the poor welfare for a
substantial part of their lives so, although the numbers of individuals are not the largest, the overall
extent of the welfare problem is very great”. The report also states that “genetic selection of animals is
the cause of welfare problems in many species”.

4. Areas of Concern to Achieve Compliance with Directive 98/58

Scientific research helps us to understand what are the welfare problems that affect dairy cows, as
well as the “all reasonable steps” that must be taken to address these problems in order to “ensure”
dairy cows’ welfare. Indeed, the European Commission has stressed, in the context of interpreting
and applying Directive 98/58, that “the necessary scientific assessment of dairy cow welfare has been
performed by the European Food Safety Authority (EFSA) on request by the Commission and these
data have been published in several opinions on dairy cows” [11]. In light of this, the purpose of this
section is to examine what is entailed for Member States in enforcing, and for farmers in complying
with, the core provision of Directive 98/58: Article 3.

4.1. Lameness

EFSA [5] identifies foot and leg disorders as the major welfare problem for dairy cows in terms of
incidence and magnitude of adverse effect. The European Commission also recognizes that lameness
“is widely regarded as one of the major welfare problems for dairy cows” [2]. The majority of estimates
of lameness are within the range 20%–25%, with no reduction in prevalence in the last 20 years [15].
For instance, a recent study in the UK found that mean within-farm lameness prevalence was 31.6% [16].
The study further stresses that, “worldwide estimates have estimated the mean within farm prevalence to
range from 14 to 31%”. EFSA [5] points out that, “Most lame cows are in pain and have greater difficulty
in coping with their living conditions than non-lame cows because of the effects of the foot or leg
disorder on walking, lying comfort, standing up and avoidance behaviour. Lame cows are more likely
to become subordinate . . . and to develop mastitis and metabolic disease”.

More recently, the Federation of Veterinarians of Europe (FVE) states in its 2019 position paper [17]
that lameness is painful and “is one of the most pressing welfare problems for dairy cows on account
of the numbers of animals affected, the duration for which they are affected and the severity of welfare
impacts on individual affected animals.” According to EFSA [5], “when the prevalence of recognizable
locomotor difficulties in dairy cattle is above 10%, this indicates that the prevention programme is
inadequate”. The FVE further argues that, “lameness prevalence below 5% is achievable on commercial
farms” [17]. The FVE calls for “all countries to set up a statutory maximum lameness rate, above which
veterinary intervention is needed with a tailor-made plan to correct and improve the situation” [17].

The farmers’ duty under Article 3 of Directive 98/58 to take “all reasonable steps” to ensure welfare
and to ensure their cows are not caused any unnecessary pain, suffering or injury (hereafter referred to
as the “all reasonable steps” duty), means that they must strive to minimize lameness and to treat it
rapidly when it occurs. In particular, they should take the following steps:

• Score lameness regularly: this is often referred to as ‘mobility scoring’. Ideally, this should be
done monthly for early identification of subclinical lameness [17]; as a minimum, this must be
done four times a year for lactating cows. A number of mobility scoring schemes are readily
available for the purpose [18–22];
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• Have a foot health program: the FVE recommends foot inspection with regular preventive
trimming as necessary should be carried out at intervals not greater than six months by a skilled
foot trimmer or veterinarian [17];

• Provide cows with a deep bed of straw or sand to encourage lying behaviour [16]: too much
standing causes damaged hocks and hoof problems, leading to lameness;

• Adapt cubicle size and numbers to optimize cow health and welfare: in order to avoid excessive
amounts of time being spent standing, cubicles should not be too small and should be designed
to meet the cows’ physical health and behavioral needs; in addition, the barn should not be
overcrowded [16,17];

• Treat lame cows promptly: the FVE points out that immediate treatment of lame cows by competent
professionals has been demonstrated to improve recovery rates significantly [17]. It adds that
analgesia must be provided without delay and for as long as necessary as part of the treatment of
painful lameness-causing lesions.

4.2. Mastitis

Mastitis is a common, extremely painful disease caused by multiple factors [23]. It is a major
source of pain for affected cows. EFSA states that mastitis remains a major challenge to the dairy
industry and estimates that the incidence of clinical mastitis for the different EU Member States varies
between 20%–35% cows per herd per year [15]. To comply with the “all reasonable steps” duty, farmers
should strive to minimize mastitis and to treat it rapidly when it occurs. EFSA [5,24] recommends that
the prevalence of mastitis should be reduced by:

• Preventing the transmission of infection from cow to cow or through the environment;
• Improving the immune system by minimizing stress factors and a nutritionally balanced

feed intake;
• Identifying and culling carrier cows;
• Keeping cows and housing clean;
• Providing effective ventilation.

In addition, the FVE recommends that teats should be cleaned, disinfected and dried before
milking and disinfected after milking, and that milking machines should be properly maintained [23].
Applying teat sealant and using mastitis vaccines may contribute to reducing the risk of mastitis [23].
Concerning the prevention of mastitis via routine dry cow treatment, the FVE states that “in a society
which is critical of antimicrobial use in farm animals and where routine prophylactic use is no longer
considered acceptable, there is a need to move toward standard use of selective dry cow treatment” [23].
It adds that antimicrobials should only be used “on the basis of clinical history of mastitis, suspicion
of intra-mammary infection (by individual cell count and/or a positive bacterial milk culture) and
individual cow or farm risk factors (e.g., damaged teats)”.

Notably, the routine use of antimicrobials is now prohibited under Regulation (EU) 2019/6 on
veterinary medicinal products [25], which will come into force on 28 January 2022. Article 107.1 provides
that antimicrobials “shall not be applied routinely nor used to compensate for poor hygiene, inadequate
animal husbandry or lack of care or to compensate for poor farm management”. Article 107.3 states that
antimicrobials “shall not be used for prophylaxis other than in exceptional cases, for the administration
to an individual animal or a restricted number of animals when the risk of an infection or of an
infectious disease is very high and the consequences are likely to be severe”.

In the light of Regulation (EU) 2019/6, farmers will need to improve early detection of mastitis and
provide prompt, effective treatment of cows with mastitis, rather than relying on routine treatment of
dry cows with antimicrobials.
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4.3. Cubicle Size and Design

Cubicles are the most common form of housing for dairy cows in the EU. A number of welfare
problems can arise in cubicles. EFSA [5] concludes that if cubicles are too narrow, movement difficulties
and teat trampling may occur. The body length of cows has increased over the years [5]; older cubicles
are too short for today’s large cows. This forces them to lie or stand with their back legs in the
passageway [26]. Cubicle length and design influence cow comfort. Cows go through a sequence
of movements for lying down and getting up, which may not be possible, or may be difficult and
protracted, if the design of the cubicles is poor. In some cases, cows may collide with the housing
equipment whilst lying down; this can result in injuries. EFSA recommends that cubicles “should
be designed in such a way that the forward movement of the body of the cow is not thwarted when
changing position from lying to standing [5].”

If the lying area in the cubicles does not provide a suitable surface, cows can suffer sores [27].
Providing a bedding of straw or sand will help ensure cows spend sufficient amount of time lying
for rest and rumination, and will improve the condition of their feet and reduce the incidence of
lameness [28]. The importance of providing cows with comfortable lying areas is also stressed in the
OIE standard [13] (Article 7.11.5.1e).

4.4. Sores, Wounds, Injuries and Swellings

Sores, wounds, injuries and swellings must be minimized, both in the interests of animal welfare
and because they can act as a gateway for infections to enter the cow. It follows that sharp edges
and protrusions must be avoided, and damaged fittings must be repaired. EFSA [5] concludes that
“well-managed deep straw or sand reduce injuries, such as skin lesions, as compared with a hard floor.”
Farmers should provide prompt, effective treatment of sores, wounds, injuries and swellings, in order
to fulfil their “all reasonable steps” duty.

4.5. Floors and Cleanliness

Good floor condition is vital to reduce lameness and injuries. Floors must be neither too rough
(as this can lead to foot injuries) nor too smooth (as this can lead to cows slipping); additionally, they
must be non-slip. EFSA [5] stresses that “standing and walking for prolonged periods on concrete
floors, or floors that are wet or covered in slurry cause severe foot disorders”. The importance of
providing cows with non-slip, clean flooring is also stressed in the OIE standard ([13] Article 7.11.5.1e).
In order to respect Article 3 of Directive 98/58 farmers should ensure that floors are neither rough nor
too smooth, and are not covered in slurry.

Cows, housing, feeding areas and floors must be kept clean and dry to reduce infection pressure.
Griffiths et al. [16] argue that leaving accumulated slurry on the floor acts as a reservoir of bacteria and
is associated with increased levels of digital dermatitis. In addition, cows prefer clean and dry surfaces
for resting.

4.6. Tethering

In some Member States, many cows (including cows in organic dairy production) are tethered [2,29,30],
i.e., they are tied up with a chain or strap around their neck that is fastened to a hook in the floor or a
rail above them. In some cases, they are tethered like this for 24 h a day, all year round. Tethering
only allows a cow to stand up, lie down and take a few steps backwards, forwards and sideways.
This results in a highly restricted behavioral range and makes it impossible for cows to perform their
natural behaviors of foraging, and investigation and manipulation of their environment (these are
described in more detail in the below section on zero-grazing systems). Walking is a behavioral
priority for cows [31] but is impeded when cows are kept for prolonged periods or permanently in
tie-stalls. Limited walking time can result in poor claw health and reduced mobility [31,32]. Recent
studies indicate that monotonous, stimulus-poor environments can lead to boredom in animals [33,34].
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It may be that cows tethered permanently or for prolonged periods experience lack of stimulation
and boredom. In some rare cases, cows cannot even lie properly as the tethers are too short to enable
the cow to sleep with her head resting on the ground [35]. Sufficient lying time is important for cow
welfare [36] and a large part of rumination takes place during lying [5].

Tie-stall systems also pose significant health challenges for the animals. Popescu et al. [29]
compared cows kept in loose housing and in tie-stalls. They found that the “loose system is more
advantageous when it comes to the feeding, housing and behaviour of the dairy cow”. Regarding
health, this study reports that the percentage of cows with ocular discharge, increased respiratory rate,
diarrhoea, mastitis and dystocia was significantly lower in loose housing systems than in tie-stalls.
From a societal perspective, it is interesting to note that, in regions where tie stalls are still very frequent
or the norm, such as the US and Canada, public acceptance of tethering is low [37].

It is arguably anomalous that EU legislation prohibits several close confinement systems including
barren battery cages, sow stalls (except in the first four weeks after service) and veal crates but does
not expressly prohibit a similarly confining system for dairy cows, i.e., tie-stalls. We take the view that
the use of tie-stalls is potentially inconsistent with Article 3 of Directive 98/58 as farmers using this
system are not taking “all reasonable steps” to:

• “Ensure” the cows’ welfare;
• “Ensure” they are “not caused any unnecessary pain, suffering or injury”.

5. Other Common Welfare Challenges for Dairy Cows Requiring Stricter Regulation

5.1. Zero-Grazing Systems

Many EU dairy cows are now ‘zero-grazed’, i.e., they have no or very limited access to pasture.
Scientific research shows that such limited access to pasture has a detrimental impact on the health and
welfare of dairy cows. In their overall scientific opinion [5], EFSA stated, in what they characterized as
a high priority conclusion, that “If dairy cows are not kept on pasture for parts of the year, i.e., they
are permanently on a zero-grazing system, there is an increased risk of lameness, hoof problems,
teat tramp, mastitis, metritis, dystocia, ketosis, retained placenta and some bacterial infections.”
A review of the literature by researchers in Northern Ireland concluded: “Regarding health, cows on
pasture-based systems had lower levels of lameness, hoof pathologies, hock lesions, mastitis, uterine
disease and mortality compared with cows on continuously housed systems” [38]. Pasture access also
had benefits for dairy cow behaviour, in terms of grazing, improved lying/resting times and lower
levels of aggression. Moreover, when given the choice between pasture and indoor housing, cows
showed an overall preference for pasture, particularly at night.” Von Keyserlingk et al. [39] conducted
a study to determine if pasture access is important to cows. They investigated to what extent cows will
work to access pasture (by pushing on a weighted gate) and compared it to the motivation to access
fresh feed. They found that cows worked at least as hard to access pasture as they did to access the
fresh feed and worked hardest for outdoor access in the evening hours. They concluded: “Echoing
public views on what allows for a good life for cattle, these results show that cows are highly motivated
for outdoor access”.

Access to pasture is also important to enable cows to engage in their normal behaviours, which
EFSA [15] identifies as including:

• Exercise which is needed for normal bone and muscle development;
• Foraging, which accounts for a large proportion (up to 80%) of the daily activity of cows kept in a

semi-natural situation. EFSA states that “in the absence of an appropriate foraging environment,
welfare can be poor”;

• Investigation and manipulation of their environment. Cows have a natural tendency to explore
their environment and they show a fair amount of curiosity;

• Appropriate social interactions.
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Cows cannot properly carry out these behaviours when they have limited access to pasture. In a
high priority recommendation, EFSA [5] states that “When possible, dairy cows and heifers should be
given access to well managed pasture or other suitable outdoor conditions, at least during summertime
or dry weather”. Poor air quality is an additional concern in permanently housed cows. High levels of
irritants such as ammonia and dust can make cows vulnerable to respiratory diseases.

Considering the body of scientific evidence proving the benefits of seasonal/periodic access to
pasture for the health and welfare of dairy cows, we argue that a clear recommendation to provide
dairy cows with access to pasture during the grass growing season (except when weather or where
geographical conditions do not allow this) should be incorporated in any future good practice guidance
and legislation on dairy cattle. From a purely animal advocacy perspective, we take the view that dairy
cattle should not be reared in geographical areas where seasonal grazing is not possible.

Financial incentives for farmers who want to provide access to pasture can contribute to increase
the proportion of cows that are allowed to graze at least seasonally. In their recent report on animal
welfare spending in the EU, the European Court of Auditors stressed [6] that Member States can make
funding available to farmers through Rural Development funding under the Common Agricultural
Policy (CAP). Such funding can be used to “incentivize farmers to pursue higher [animal welfare]
standards”. The European Commission has indicated that access to pasture is eligible to be included
among the measures aimed at improving animal welfare, as it goes beyond minimum legislative
requirements [40]. However, the Court of Auditors concluded in their report that the animal welfare
measure is rarely used by Member States (only 1.57% of public expenditure in Rural Development
according to the European Commission [40]) and that “the financial resources of the CAP could be
better used to promote higher animal welfare standards” [6].

5.2. High Milk Yields

Many of today’s dairy cows have been bred for very high milk yields. Over the last twenty
years, dairy farming has become more intensive, to increase the amount of milk produced by each
cow [2]. Indeed, in the past forty years, milk production per cow has more than doubled [2]. EU dairy
cows, mainly as a result of genetic selection, have an average yield of 6900 litres per annum, and the
European Commission points out that this figure is continuing to increase annually [2]. Through
selective breeding, dairy cows now produce six to ten times what they naturally would for a calf [2].
The highest yielding cows are now producing around 10,000 litres or more per annum; according to
EFSA, some individual cows may even produce twice as much [15]. Animals bred for such high milk
yields are vulnerable to poor welfare and a reduced lifespan. An additional concern is that the male
calves of highly productive dairy breeds are of little commercial value and their on-farm management
as well as their fate—live export, on-farm fattening, contract fattening or on-farm killing—is posing an
increasingly big challenge for the dairy industry [41,42].

EFSA’s overall Scientific Opinion contains high priority conclusions, stressing that the long-term
genetic selection for high milk yield is the major factor causing poor health and welfare in dairy
cows [5]. This is due to the prolonged negative energy balance occurring in the highest producing
animals, which causes excessive loss of body condition and predisposes dairy cows to health problems
such as reduced fertility, and digestive, metabolic and infectious disease, especially mastitis. Highly
productive animals also spend more time eating and may not be able to allocate sufficient time for
other important activities, such as resting [15]. The concentrate supplementation needed to maintain
high milk yields can lead to digestive problems, including excessive fermentation in the rumen and
subacute ruminal acidosis, as well as liver abscesses, laminitis and high herd culling rates [43]. While
these problems can, to some degree, be addressed by good management and nutrition, cows bred
for high yields are at substantially increased risk of suffering from health disorders and it cannot be
assumed that these can regularly be prevented by management practices. Moreover, EFSA has pointed
out that the management practices needed to tackle these problems “may themselves reduce animal
welfare, e.g., high-starch grain-based diets and minimal grazing” [15].
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We take the view that the selection goals for dairy cows should increasingly focus on health and
welfare related factors, such as enhanced disease resistance, reduced mastitis and ease of calving.
Dairy cows should no longer be bred for excessive milk yield, as this leads to a range of health and
welfare problems and often to premature culling, which is economically disadvantageous. Indeed,
the use of high yielding dairy cows raises issues under paragraph 21 of the Annex to the General Farm
Animals Directive [8]. This provides that: “No animal shall be kept for farming purposes unless it
can reasonably be expected, on the basis of its genotype or phenotype, that it can be kept without
detrimental effect on its health or welfare”. It is clear from the EFSA Scientific Opinion referred to
above that the selection of cows for high milk yields predisposes them to health and welfare issues.

6. Conclusions

Tackling welfare problems in the EU dairy sector has to some extent been impeded by the lack
of species-specific legislation on dairy cow welfare. However, Article 3 of Directive 98/58 should not
be ignored simply because it is couched in broad language; it must be taken seriously. The available
scientific literature and veterinary advice can help farmers and enforcement bodies to understand what
must be done to respect Article 3’s “all reasonable steps” duty. This would contribute to tackling some
of the core dairy welfare problems, such as high levels of lameness and mastitis, injuries, sores and
lesions, dirty floors and animals, inadequate cubicles, and long-term use of tie-stalls. Indeed, a similar
approach of using the science and veterinary advice should be used to understand the implications of
Article 3 for all farmed species that are not protected by species-specific EU legislation.

In addition to the legislation that has previously been mentioned in this paper, attention should
also be given to Article 13 of the Treaty on the Functioning of the European Union [44]. Article
13 requires the European Commission and the Member States, when formulating and implementing
agriculture policy, to “pay full regard to the welfare requirements of animals”. We argue that the failure
of the Commission and the Member States to effectively address the continuing high levels of lameness,
mastitis, tethering and zero grazing is incompatible with their “full regard” duty under Article 13.

If we consider the welfare of dairy cattle from a One Health [45] and One Welfare [46] perspective,
whereby the health and welfare of animals are deeply interconnected to the same aspects in human
beings, it is clear that improving animal welfare in dairy farming can pay off also in terms of better
protecting public health. An important example that we discussed is the prevention of mastitis as
opposed to the routine intra-mammary administration of long-acting antibiotic preparations at the end
of lactation, which will soon become more strictly regulated.

As a first step, the European Commission should produce a formal Recommendation (as they have
done for the prevention of the routine tail docking of pigs, [47]) advising on the steps dairy farmers
must take to prevent and treat lameness and mastitis as part of their legal duty to take all reasonable
steps to ensure welfare and the avoidance of unnecessary pain, suffering, or injury. For their part,
Member States should enforce existing rules more systematically and promote the uptake of practices
that can improve the welfare of dairy cows. As recently stressed by the European Court of Auditors [6],
Rural Development funding available under the Common Agricultural Policy is a powerful instrument
that should be more widely used by Member States to encourage farmers to provide dairy cows
with pasture access. Animal welfare outcomes (such as the incidence of mastitis or the prevalence
of lameness) can be used as indicators of the success of such measures in improving animal welfare.
By way of an example, in the German federal state of Lower Saxony a result-oriented measure for pigs
was implemented using "intact tails" as the animal welfare indicator, with the requirement of 70 %
animals with intact tails as condition for the payment [48].

Ultimately, species-specific legislation will be necessary to better protect the welfare of dairy cows
in the EU. The authors fully agree with the Federation of Veterinarians of Europe, which, in 2019, called
for “EU legislation on Dairy Cow Welfare to achieve minimum standards for dairy cows across the
European Union, similar to the species-specific EU legislation protecting poultry and pigs” [17].
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Notwithstanding the fundamental role of legislation, food businesses, including retailers,
foodservice operators and food manufacturers, can also respond to societal concerns and drive
change by ensuring that the farmers who supply their milk and dairy products operate to high welfare
standards and, in particular, fulfill their “all reasonable steps” duty. Financial institutions such as
banks should not fund dairy enterprises that do not meet this duty, while investors should be more
alert in ensuring that the companies in which they invest require their suppliers of milk and dairy
products to respect their Article 3 obligations.

One last, and increasingly important, aspect to be considered is the societal acceptance of dairy
farming. Recent research shows that the welfare of dairy cattle is an important issue for civil society
and that some common practices, once widely known, are not easily accepted by the general public
(e.g., lack of access to pasture, early cow-calf separation, and disbudding or dehorning without pain
relief [49–51]). All this should be done keeping in mind that the concept of sustainability is evolving.
According to D. Broom [52], “a system or procedure is sustainable if it is acceptable now and if its
expected future effects are acceptable, in particular in relation to resource availability, consequences
of functioning and morality of action.” It follows that if the dairy sector wants to maintain its societal
licence to operate it will also need to address the expectations of the general public concerning the
ethical treatment of dairy cows [53].

Author Contributions: Conceptualization, E.N. and P.S.; investigation, E.N. and P.S.; writing—original draft
preparation, E.N. and P.S.; writing—review and editing, E.N. and P.S.

Funding: This research received no external funding.

Acknowledgments: The authors would like to thank Reineke Hameleers for giving feedback on the first draft of
the manuscript.

Conflicts of Interest: The authors declare no conflict of interest.

References and Note

1. AHDB Dairy. EU Cow Numbers. 2019. Available online: https://dairy.ahdb.org.uk/market-information/

farming-data/cow-numbers/eu-cow-numbers/ (accessed on 11 October 2019).
2. European Commission, DG Health and Food Safety. Overview Report: Welfare of Cattle on Dairy Farms. 2017.

Available online: http://ec.europa.eu/food/audits-analysis/overview_reports/act_getPDF.cfm?PDF_ID=1139
(accessed on 11 October 2019).

3. EUROSTAT. Milk and Milk Products Statistics: Milk Production. Available online: https://ec.europa.eu/

eurostat/statistics-explained/index.php/Milk_and_milk_product_statistics#Milk_production (accessed on
11 October 2019).

4. Barkema, H.W.; von Keyserlingk, M.A.G.; Kastelic, J.P.; Lam, T.J.G.M.; Luby, C.; Roy, J.-P.; LeBlanc, S.J.;
Keefe, G.P.; Kelton, D.F. Invited review: Changes in the dairy industry affecting dairy cattle health and
welfare. J. Dairy Sci. 2015, 98, 7426–7445. [CrossRef]

5. Scientific Opinion of the Panel on Animal Health and Welfare on a request from European Commission on
welfare of dairy cows. EFSA J. 2009, 1143, 1–38.

6. European Court of Auditors. Animal Welfare in the EU: Closing the Gap between Ambitious Goals and
Practical Implementation. 2018. Available online: https://www.eca.europa.eu/Lists/ECADocuments/SR18_
31/SR_ANIMAL_WELFARE_EN.pdf (accessed on 12 October 2019).

7. European Parliament. Directorate-General for Internal Policies, Policy Department C, Citizens’ Rights and
Constitutional Affairs. Animal Welfare in the European Union; Study for the PETI Committee; European
Parliament: Brussels, Belgium, 2017; p. 78. Available online: http://www.europarl.europa.eu/RegData/

etudes/STUD/2017/583114/IPOL_STU(2017)583114_EN.pdf (accessed on 11 October 2019).
8. European Union. Council Directive 98/58/EC of 20 July 1998 Concerning the Protection of Animals Kept

for Farming Purposes. Available online: https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:
31998L0058 (accessed on 11 October 2019).

https://dairy.ahdb.org.uk/market-information/farming-data/cow-numbers/eu-cow-numbers/
https://dairy.ahdb.org.uk/market-information/farming-data/cow-numbers/eu-cow-numbers/
http://ec.europa.eu/food/audits-analysis/overview_reports/act_getPDF.cfm?PDF_ID=1139
https://ec.europa.eu/eurostat/statistics-explained/index.php/Milk_and_milk_product_statistics#Milk_production
https://ec.europa.eu/eurostat/statistics-explained/index.php/Milk_and_milk_product_statistics#Milk_production
http://dx.doi.org/10.3168/jds.2015-9377
https://www.eca.europa.eu/Lists/ECADocuments/SR18_31/SR_ANIMAL_WELFARE_EN.pdf
https://www.eca.europa.eu/Lists/ECADocuments/SR18_31/SR_ANIMAL_WELFARE_EN.pdf
http://www.europarl.europa.eu/RegData/etudes/STUD/2017/583114/IPOL_STU(2017)583114_EN.pdf
http://www.europarl.europa.eu/RegData/etudes/STUD/2017/583114/IPOL_STU(2017)583114_EN.pdf
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:31998L0058
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:31998L0058


Animals 2019, 9, 1066 12 of 14

9. Council of Europe. Recommendation Concerning Cattle Adopted by the Standing Committee on 21 October
1988. Available online: https://www.coe.int/t/e/legal_affairs/legal_co-operation/biological_safety_and_use_
of_animals/farming/Rec%20cattle%20E.asp (accessed on 11 October 2019).

10. European Commission. Animal Welfare on the Farm. Cattle. Available online: https://ec.europa.eu/food/

animals/welfare/practice/farm/cattle_en (accessed on 16 October 2019).
11. Letter Dated 16 December 2013 from Commissioner Borg (Reference A (2013) 03696985) in Response to an

Open Letter Dated 23 October 2013 Presented by Petitioners from the “Supporting Better Dairy” Campaign
12. European commission. Commission Staff Working Document Accompanying the EU Strategy for the

Protection and Welfare of Animals 2012–2015. Brussels, Belgium. 19.1.2012. SEC (2012) 55 final.
Available online: https://ec.europa.eu/food/sites/food/files/animals/docs/aw_impact_assesment_19012012_en
(accessed on 20 November 2019).

13. World Organization for Animal Health (OIE). Terrestrial Animal Health Code. Chapter 7.11: Animal Welfare
and Dairy Cattle Production Systems. Available online: https://www.oie.int/fileadmin/Home/eng/Health_
standards/tahc/current/chapitre_aw_dairy_cattle.pdf (accessed on 11 October 2019).

14. Eurogroup for Animals and Compassion in World Farming. Report on the Welfare of Dairy Cows.
2015. Available online: https://www.ciwf.org.uk/media/7425976/compassion-and-eurogroup-2015-report-
on-welfare-of-eu-dairy-cows.pdf (accessed on 11 October 2019).

15. EFSA. Scientific Report of EFSA Prepared by the Animal Health and Animal Welfare Unit on the Effects of
Farming Systems on Dairy Cow Welfare and Disease. Annex EFSA J. 2009, 1143, 1–284. Available online:
http://www.efsa.europa.eu/en/efsajournal/doc/1143r.pdf (accessed on 12 October 2019).

16. Griffiths, B.E.; White, D.G.; Oikonomou, G. A cross-sectional study into the prevalence of dairy cattle and
associated herd-level risk factors in England and Wales. Front. Vet. Sci. 2018, 5, 65. [CrossRef] [PubMed]

17. Federation of Veterinarians of Europe (FVE). FVE Position on the Welfare of Dairy Cows: Lameness. 2019.
Available online: https://www.fve.org/cms/wp-content/uploads/002-FVE-position-cattle-lameness_adopted.
pdf (accessed on 11 October 2019).

18. Royal Society for the Prevention of Cruelty to Animals. RSPCA Welfare Standards for Dairy Cattle. 2018.
Available online: https://www.berspcaassured.org.uk/media/1283/rspca-welfare-standards-dairy-cattle-jan-
2018.pdf (accessed on 12 October 2019).

19. AHDB Dairy. AHDB Dairy Mobility Scoring System. Available online: https://dairy.ahdb.org.uk/technical-
information/animal-health-welfare/lameness/husbandry-prevention/mobility-scoring/#.XaH40-hKjIV
(accessed on 12 October 2019).

20. Welfare Quality®. Assessment Protocol for Cattle. 2009. Available online: http://www.welfarequalitynetwork.
net/media/1088/cattle_protocol_without_veal_calves.pdf (accessed on 12 October 2019).

21. AssureWel. Assessment Protocol for Dairy Cows: Mobility. Available online: http://www.assurewel.org/

dairycows/mobility.html (accessed on 11 October 2019).
22. ZinPRO. Locomotion Scoring of Dairy Cattle. Available online: https://www.zinpro.com/lameness/dairy/

locomotion-scoring (accessed on 11 October 2019).
23. Federation of Veterinarians of Europe (FVE). Position on Selective Dry Cow Treatment in Dairy Cows. 2019.

Available online: https://www.fve.org/cms/wp-content/uploads/047-Position_dry_cow_treatment_adopted.
pdf (accessed on 20 November 2019).

24. EFSA. Scientific Opinion on welfare of dairy cows in relation to udder problems based on a risk assessment
with special reference to the impact of housing, feeding, management and genetic selection. EFSA J. 2009,
1141, 1–60. Available online: https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2009.1142 (accessed
on 12 October 2019).

25. European Union. Regulation (EU) 2019/6 of the European Parliament and of the Council of 11 December
2018 on Veterinary Medicinal Products and Repealing Directive 2001/82/EC. Available online: https:
//eur-lex.europa.eu/eli/reg/2019/6/oj (accessed on 11 October 2019).

26. Agricultural and Horticultural Development Board. Cubicles-Housing Dairy Cattle. Available online:
https://dairy.ahdb.org.uk/technical-information/animal-health-welfare/mastitis/working-arena-prevention-of-
infection/housing/cubicles-housing-dairy-cattle/#.XaImsehKjIU (accessed on 12 October 2019).

27. DairyCo. Dairy Cow Housing: Report Prepared for Arla, Morrisons and DairyCo. 2012. Available
online: https://dairy.ahdb.org.uk\T1\textgreater{}non_umbraco/download.aspx?media=13205 (accessed on
17 October 2019).

https://www.coe.int/t/e/legal_affairs/legal_co-operation/biological_safety_and_use_of_animals/farming/Rec%20cattle%20E.asp
https://www.coe.int/t/e/legal_affairs/legal_co-operation/biological_safety_and_use_of_animals/farming/Rec%20cattle%20E.asp
https://ec.europa.eu/food/animals/welfare/practice/farm/cattle_en
https://ec.europa.eu/food/animals/welfare/practice/farm/cattle_en
https://ec.europa.eu/food/sites/food/files/animals/docs/aw_impact_assesment_19012012_en
https://www.oie.int/fileadmin/Home/eng/Health_standards/tahc/current/chapitre_aw_dairy_cattle.pdf
https://www.oie.int/fileadmin/Home/eng/Health_standards/tahc/current/chapitre_aw_dairy_cattle.pdf
https://www.ciwf.org.uk/media/7425976/compassion-and-eurogroup-2015-report-on-welfare-of-eu-dairy-cows.pdf
https://www.ciwf.org.uk/media/7425976/compassion-and-eurogroup-2015-report-on-welfare-of-eu-dairy-cows.pdf
http://www.efsa.europa.eu/en/efsajournal/doc/1143r.pdf
http://dx.doi.org/10.3389/fvets.2018.00065
http://www.ncbi.nlm.nih.gov/pubmed/29675419
https://www.fve.org/cms/wp-content/uploads/002-FVE-position-cattle-lameness_adopted.pdf
https://www.fve.org/cms/wp-content/uploads/002-FVE-position-cattle-lameness_adopted.pdf
https://www.berspcaassured.org.uk/media/1283/rspca-welfare-standards-dairy-cattle-jan-2018.pdf
https://www.berspcaassured.org.uk/media/1283/rspca-welfare-standards-dairy-cattle-jan-2018.pdf
https://dairy.ahdb.org.uk/technical-information/animal-health-welfare/lameness/husbandry-prevention/mobility-scoring/#.XaH40-hKjIV
https://dairy.ahdb.org.uk/technical-information/animal-health-welfare/lameness/husbandry-prevention/mobility-scoring/#.XaH40-hKjIV
http://www.welfarequalitynetwork.net/media/1088/cattle_protocol_without_veal_calves.pdf
http://www.welfarequalitynetwork.net/media/1088/cattle_protocol_without_veal_calves.pdf
http://www.assurewel.org/dairycows/mobility.html
http://www.assurewel.org/dairycows/mobility.html
https://www.zinpro.com/lameness/dairy/locomotion-scoring
https://www.zinpro.com/lameness/dairy/locomotion-scoring
https://www.fve.org/cms/wp-content/uploads/047-Position_dry_cow_treatment_adopted.pdf
https://www.fve.org/cms/wp-content/uploads/047-Position_dry_cow_treatment_adopted.pdf
https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2009.1142
https://eur-lex.europa.eu/eli/reg/2019/6/oj
https://eur-lex.europa.eu/eli/reg/2019/6/oj
https://dairy.ahdb.org.uk/technical-information/animal-health-welfare/mastitis/working-arena-prevention-of-infection/housing/cubicles-housing-dairy-cattle/#.XaImsehKjIU
https://dairy.ahdb.org.uk/technical-information/animal-health-welfare/mastitis/working-arena-prevention-of-infection/housing/cubicles-housing-dairy-cattle/#.XaImsehKjIU
https://dairy.ahdb.org.uk\T1\textgreater {}non_umbraco/download.aspx?media=13205


Animals 2019, 9, 1066 13 of 14

28. Agricultural and Horticultural Development Board. Cubicle Bedding Materials. Available online:
https://dairy.ahdb.org.uk/technical-information/buildings/housing/cubicles/cubicle-bedding-materials/#.
XTrvJehKjIU (accessed on 12 October 2019).

29. Popescu, S.; Borda, C.; Diugan, E.A.; Spinu, M.; Groza, I.S.; Sandru, C.D. Dairy cows welfare quality in
tie-stall housing system with or without access to exercise. Acta Vet. Scand. 2013, 55, 43. [CrossRef]

30. Wallenbeck, A.; Rousing, T.; Sørensen, J.T.; Bieber, A.; Neff, A.S.; Fuerst-Waltl, B.; Winckler, C.; Peiffer, C.;
Steininger, F.; Simantke, C.; et al. Characteristics of organic dairy major farm types in seven European
countries. Org. Agric. 2019, 9, 275–291. [CrossRef]

31. Loberg, J.; Telezhenko, E.; Bergsten, C.; Lidfors, L. Behaviour and claw health in tied dairy cows with varying
access to exercise in an outdoor paddock. Appl. Anim. Behav. Sci. 2004, 89, 1–16. [CrossRef]

32. Gustafson, G.M.; Lund-Magnussen, E. Effect of daily exercise on the getting up and lying down behaviour of
tied dairy cows. Prev. Vet. Med. 1995, 25, 27–36. [CrossRef]

33. Meagher, R. Is boredom an animal welfare concern? Anim. Welf. 2019, 28, 21–32. [CrossRef]
34. Burn, C.C. Bestial boredom: A biological perspective on animal boredom and suggestions for its scientific

investigation. Anim. Behav. 2017, 130, 141–151. [CrossRef]
35. De Briyne, N.; Deputy Executive Director, Federation of Veterinarians of Europe, Brussels, Belgium. Personal

communication, 23 October 2019.
36. Munksgaard, L.; Jensen, M.B.; Pedersen, L.J.; Hansen, S.W.; Matthews, L. Quantifying behavioural priorities—

Effects of time constraints on behaviour of dairy cows, Bos taurus. Appl. Anim. Behav. Sci. 2005, 92, 3–14.
[CrossRef]

37. Robbins, J.A.; Roberts, C.; Weary, D.M.; Franks, B.; von Keyserlingk, M.A. Factors influencing public support
for dairy tie stall housing in the US. PLoS ONE 2019, 14, e0216544. [CrossRef] [PubMed]

38. Arnott, G.; Ferris, C.P.; O’Connell, N.E. Welfare of dairy cows in continuously housed and pasture-based
production systems. Animal 2017, 11, 261–273. [CrossRef]

39. Von Keyserlingk, M.A.; Cestari, A.A.; Franks, B.; Fregonesi, J.A.; Weary, D.M. Dairy cows value access to
pasture as highly as fresh feed. Sci. Rep. 2017, 7, 44953. [CrossRef]

40. Lütteken, A. Animal welfare: Different approaches in EU Rural Development Programmes. DG
Agriculture and Rural Development. In Proceedings of the 2nd meeting of the European
Commission on Rearing Pigs with Intact Tails, Grange, Ireland, 30 November 2017; Available
online: https://circabc.europa.eu/sd/a/97cadf14-17f8-4221-8067-f466789f2b6b/DG%20AGRI%20funding%
20possibilities%20for%20structural%20funds%20for%20MS_LEUETEKEN%20A_2017_EN.ppt (accessed on
16 October 2019).

41. Shivley, C.B.; Urie, N.; Lombard, J.E. 1210 Management of Dairy Bull Calves on US Dairy Operations. J. Anim.
Sci. 2016, 94, 581. [CrossRef]

42. Phelan, S. Poll: What Will Dairy Farmers do with Their Bull Calves This Spring? 29 October 2019. Available
online: https://www.agriland.ie/farming-news/poll-what-will-dairy-farmers-do-with-their-bull-calves-this-
spring/ (accessed on 15 November 2019).

43. Abdela, N. Sub-acute ruminal acidosis (SARA) and its consequence in dairy cattle: A review of past and
recent research at global prospective. Achiev. Life Sci. 2016, 10, 187–196. [CrossRef]

44. European Union. Consolidated Version of the Treaty on the Functioning of the European Union. Off. J.
Eur. Union 2012, C/326, 47–199. Available online: https://eur-lex.europa.eu/resource.html?uri=cellar:
2bf140bf-a3f8-4ab2-b506-fd71826e6da6.0023.02/DOC_2&format=PDF (accessed on 17 October 2019).

45. World Health Organisation. One Health. Available online: https://www.who.int/features/qa/one-health/en/

(accessed on 16 October 2019).
46. García Pinillos, R. (Ed.) One Welfare: A Framework to Improve Animal Welfare and Human Well-Being, 1st ed.;

CABI: Wallington, UK, 2018.
47. European Commission. Commission Recommendation (EU) 2016/336 of 8 March 2016 on the Application

of Council Directive 2008/120/EC Laying Down Minimum Standards for the Protection of Pigs as Regards
Measures to Reduce the Need for Tail-Docking C/2016/1345. Off. J. Eur. Union 2016, L62, 20–22.
Available online: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=OJ:L:2016:062:TOC (accessed on
17 October 2019).

https://dairy.ahdb.org.uk/technical-information/buildings/housing/cubicles/cubicle-bedding-materials/#.XTrvJehKjIU
https://dairy.ahdb.org.uk/technical-information/buildings/housing/cubicles/cubicle-bedding-materials/#.XTrvJehKjIU
http://dx.doi.org/10.1186/1751-0147-55-43
http://dx.doi.org/10.1007/s13165-018-0227-9
http://dx.doi.org/10.1016/j.applanim.2004.04.009
http://dx.doi.org/10.1016/0167-5877(95)00496-3
http://dx.doi.org/10.7120/09627286.28.1.021
http://dx.doi.org/10.1016/j.anbehav.2017.06.006
http://dx.doi.org/10.1016/j.applanim.2004.11.005
http://dx.doi.org/10.1371/journal.pone.0216544
http://www.ncbi.nlm.nih.gov/pubmed/31063490
http://dx.doi.org/10.1017/S1751731116001336
http://dx.doi.org/10.1038/srep44953
https://circabc.europa.eu/sd/a/97cadf14-17f8-4221-8067-f466789f2b6b/DG%20AGRI%20funding%20possibilities%20for%20structural%20funds%20for%20MS_LEUETEKEN%20A_2017_EN.ppt
https://circabc.europa.eu/sd/a/97cadf14-17f8-4221-8067-f466789f2b6b/DG%20AGRI%20funding%20possibilities%20for%20structural%20funds%20for%20MS_LEUETEKEN%20A_2017_EN.ppt
http://dx.doi.org/10.2527/jam2016-1210
https://www.agriland.ie/farming-news/poll-what-will-dairy-farmers-do-with-their-bull-calves-this-spring/
https://www.agriland.ie/farming-news/poll-what-will-dairy-farmers-do-with-their-bull-calves-this-spring/
http://dx.doi.org/10.1016/j.als.2016.11.006
https://eur-lex.europa.eu/resource.html?uri=cellar:2bf140bf-a3f8-4ab2-b506-fd71826e6da6.0023.02/DOC_2&format=PDF
https://eur-lex.europa.eu/resource.html?uri=cellar:2bf140bf-a3f8-4ab2-b506-fd71826e6da6.0023.02/DOC_2&format=PDF
https://www.who.int/features/qa/one-health/en/
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=OJ:L:2016:062:TOC


Animals 2019, 9, 1066 14 of 14

48. Berentsen, A.-C. Funding Strategies to Promote the Rearing of Pigs with Intact Tails. In Proceedings of the
Meeting on the Rearing of Pigs with Intact Tails, European Commission, DG SANTE, Grange, Ireland, 28–30
November 2017; Available online: https://circabc.europa.eu/sd/a/08380abf-3912-4224-943d-1ca7338aeef7/

Funding%20strategies%20to%20promote%20the%20rearing%20of%20pigs%20with%20intact%20tails_
BERENTSEN%20A-C_2017_EN.ppt (accessed on 15 November 2019).

49. Kühl, S.; Gauly, S.; Spiller, A. Analysing public acceptance of four common husbandry systems for dairy
cattle using a picture-based approach. Livest. Sci. 2019, 220, 196–204. [CrossRef]

50. Busch, G.; Weary, D.M.; Spiller, A.; von Keyserlingk, M.A. American and German attitudes towards cow-calf
separation on dairy farms. PLoS ONE 2017, 12, e0174013. [CrossRef] [PubMed]

51. Cardoso, C.; von Keyserlingk, M.; Hötzel, M. Brazilian citizens: Expectations regarding dairy cattle welfare
and awareness of contentious practices. Animals 2017, 7, 89. [CrossRef] [PubMed]

52. Broom, D.M. Sentience and Animal Welfare; CABI: Wallingford, UK, 2014.
53. Weary, D.M.; Von Keyserlingk, M.A.G. Public concerns about dairy-cow welfare: How should the industry

respond? Anim. Prod. Sci. 2017, 57, 1201–1209. [CrossRef]

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

https://circabc.europa.eu/sd/a/08380abf-3912-4224-943d-1ca7338aeef7/Funding%20strategies%20to%20promote%20the%20rearing%20of%20pigs%20with%20intact%20tails_BERENTSEN%20A-C_2017_EN.ppt
https://circabc.europa.eu/sd/a/08380abf-3912-4224-943d-1ca7338aeef7/Funding%20strategies%20to%20promote%20the%20rearing%20of%20pigs%20with%20intact%20tails_BERENTSEN%20A-C_2017_EN.ppt
https://circabc.europa.eu/sd/a/08380abf-3912-4224-943d-1ca7338aeef7/Funding%20strategies%20to%20promote%20the%20rearing%20of%20pigs%20with%20intact%20tails_BERENTSEN%20A-C_2017_EN.ppt
http://dx.doi.org/10.1016/j.livsci.2018.12.022
http://dx.doi.org/10.1371/journal.pone.0174013
http://www.ncbi.nlm.nih.gov/pubmed/28301604
http://dx.doi.org/10.3390/ani7120089
http://www.ncbi.nlm.nih.gov/pubmed/29186864
http://dx.doi.org/10.1071/AN16680
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	EU Legislation and Other International Standards on the Welfare of Dairy Cows 
	Directive 98/58/EC 
	Council of Europe Recommendation Concerning Cattle Adopted by the Standing Committee of the European Convention for the Protection of Animals Kept for Farming Purposes (the ‘Recommendation’) 
	The OIE Standards on the Welfare of Dairy Cows 

	The Welfare of Dairy Cattle in the EU: State of Play 
	NGO Report on Member State Enforcement of Directive 98/58/EC Applied to Dairy Holdings 
	Overview Report of the European Commission on the Welfare of Dairy Cows in the EU 
	Parliamentary Report on Animal Welfare in the EU 

	Areas of Concern to Achieve Compliance with Directive 98/58 
	Lameness 
	Mastitis 
	Cubicle Size and Design 
	Sores, Wounds, Injuries and Swellings 
	Floors and Cleanliness 
	Tethering 

	Other Common Welfare Challenges for Dairy Cows Requiring Stricter Regulation 
	Zero-Grazing Systems 
	High Milk Yields 

	Conclusions 
	References

