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Summary
EFSA has been requested by the European Commission to issue a scientific
opinion on animal health and welfare aspects of intensive calf farming systems
and their ability to comply with the requirements of the well-being of calves from
the pathological, zootechnical, physiological and behavioural points of view.
In particular the Commission asked EFSA to update the findings of the Scientific
Veterinary Committee (Animal Welfare Section) report, on the welfare of calves
of 9 November 1995, in the light of more recent data on this issue. Where
relevant the possible food safety implications of different farming systems
should also be considered.
In this report a risk assessment was made and the relevant conclusions and
recommendations are forming the scientific opinion by the AHAW Panel.
The SVC (1995) report contains information on measurements of welfare, needs
of calves, descriptions of current housing systems, chapters on types of feed and
feeding systems, weaning of calves, housing and pen design, climate, mananimal relationships, dehorning and castration. Further chapters covered
economical considerations of systems and for improving welfare. In the report
conclusions were made on general management, housing, food and water and
economics.
The present report “The risks of poor welfare in intensive calf farming systems”
is an update o the previous SVC report with the exception of economical aspects
which are outside of the mandate for this report.
The various factors potentially affecting calves' health and welfare, already
extensively listed in the 1995 report of the Scientific Veterinary Committee Animal
Welfare section (SVC, 1995), are updated and subsequently systematically
determined whether they constitute a potential hazard or risk. To the latter end
their severity and likelihood of occurrence in animal (sub) populations were
evaluated and associated risks to calf welfare estimated, hence providing the basis
for risk managers to decide which measures could be contemplated to reduce or
eliminate such risks. In line with the terms of reference the working group
restricted itself to (in essence a qualitative) risk assessment
Although it is agreed that welfare and health of calves can be substantially
affected in the course of and as a result of transport and slaughter, this report
does not consider animal health and welfare aspects of calves during transport
and slaughter but such information can be found in a recently issued
comprehensive report of the Scientific Committee on Animal Health and Animal
Welfare (SCAHAW), on “The welfare of animals during transport (details for
horses, pigs, sheep and cattle)” which was adopted on 11 March 2002 (DG
SANCO, 2002) and in the EFSA report “Welfare aspects of animal stunning and
killing methods” (AHAW 04/027).
In relation with the food safety aspects, main foodborne hazards associated with
calf farming are Salmonella spp., human pathogenic-verotoxigenic Escherichia
coli (HP-VTEC), thermophilic Campylobacter spp., Mycobacterium bovis, Taenia
saginata cysticercus and Cryptosporidium parvum/Giardia duodenalis. Present
knowledge and published data are insufficient to produce a universal risk
assessment enabling quantitative food safety categorization/ranking of different
types of calf farming systems. Nevertheless, the main risk factors contributing to
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increased prevalence/levels of the above foodborne pathogens, as well as
generic principles for the risk reductions are known. The latter are based on the
implementation of effective farm management (e.g. QA, husbandry, herd health
plans, biosecurity) and hygiene measures (e.g. GFP-GHP).
In general, the conclusions made in the previous SVC report remain. However,
recent research has provided for some additional conclusions.
The risk analysis is presented in the Tables of Annex 1. The Graphics in this table
are not intented to represent numerical relationships but rather qualitative
relations. In some instances the exposure could not be estimated due to lack of
data, in which cases the risks where labelled “exposure data not available”.
The following major and minor risks for poor animal health and welfare have
been identified for one or several of the various husbandry systems considered:
Major risks
Inadequate colostrum intake – duration,
Inadequate ventilation, inappropriate airflow, airspeed, temperature for some
husbandry systems
Exposure to pathogens causing respiratory and gastrointestinal disorders
Continuous restocking (No “all in – all out”)
Mixing calves from different sources
Minor risks
Inadequate colostrum intake – quantity
Inadequate colostrum intake – quality
Insufficient access to water
Insufficiently balanced solid food
High humidity
Indoor draughts
Inadequate ventilation, inappropriate airflow, airspeed temperature for some
husbandry sytems
Poor air quality (ammonia, bioaerosols and dust)
Poor floor conditions; gaps too large, too slippery, wet floor for lying, no bedding
Insufficient light for response to visual stimuli
Exposure to pathogens causing respiratory and gastrointestinal disorders
Poor response of farmer to health problems, especially necessary dietary
changes
Lack of maternal care
Separation from the dam
For the following hazards there are not enough data available to assess the risks
(labelled as “exposure data not available”):
Iron deficiency resulting in Haemoglobin levels below 4.5 mmol/l.
Allergenic proteins
Too rich diet (overfeeding)
Insufficient floor space allowance
Inadequate health monitoring
Inadequate haemoglobulin monitoring
The hazards of iron deficiency and insufficient floor space are considered to be
very serious, the hazard of inadequate health monitoring is considered to be
serious and the hazards of exposure to inadequate hemoglobin monitoring,
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allergenic proteins and too rich diet are considered to be moderately serious. For
these hazards, there is no consensus on the exposure of calves mainly due to
lack of data and that is why it is recommended that further studies should be
made to provide evidence for an exposure assessment.
Regarding castration and dehorning (and disbudding) without anaesthetic drugs,
there is a variation in relation to national legislation why the risk of poor welfare
in relation to castration and dehorning has a wide range between countries.

5

1. Background
Council Directive 91/629/EEC 1 laying down minimum standards for the
protection of calves as amended by Council Directive 97/2/EC 2 requires the
Commission to submit to the Council a report, based on a scientific opinion, on
intensive calf farming systems which comply with the requirements of the wellbeing of calves from the pathological, zootechnical, physiological and
behavioural points of view. The Commission’s report will be drawn up also taking
into account socio-economic implications of different calf farming systems.
It should be noted that the Scientific Veterinary Committee (Animal Welfare
Section) adopted a report on the welfare of calves 3 on 9 November 1995 which
should serve as background to the Commission’s request and preparation of the
new EFSA scientific opinion. In particular the Commission requires EFSA to
consider the need to update the findings of the Scientific Veterinary Committee’s
opinion in light of the availability of more recent data on this issue. Where
relevant the possible food safety implications of different farming systems
should also be considered.

2. Terms of Reference
EFSA has been requested by the European Commission to issue a scientific
opinion on animal health and welfare aspects of intensive calf farming systems
and their ability to comply with the requirements of the well-being of calves from
the pathological, zootechnical, physiological and behavioural points of view.
In particular the Commission requires EFSA to update the findings of the
Scientific Veterinary Committee (Animal Welfare Section) report on the welfare
of calves of 9 November 1995 in light of more recent data on this issue. Where
relevant the possible food safety implications of different farming systems
should also be considered.
The mandate outlined above was accepted by the Panel on Animal Health and
Welfare (AHAW) at the Plenary Meeting, on 14/15 March 2005. It was decided
to establish a Working Group of AHAW experts (WG) chaired by one Panel
member. Therefore the Plenary entrusted a scientific report and risk assessment
to a working group under the Chairmanship of Prof. Bo Algers. The members of
the working group are listed at the end of this report.
The Scientific Report is considered for the discussion to establish a risk
assessment and the relevant conclusions and recommendations forming the
Scientific Opinion by the AHAW Panel.
According to the mandate of EFSA, ethical, socio-economic, cultural and
religious aspects are outside the scope of this scientific opinion.

1

OJ L 340, 11.12.1991, p. 28

2

OJ L 25, 28.1.1997, p. 24

3

http://europa.eu.int/comm/food/fs/sc/oldcomm4/out35_en.pdf
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3. General Approach
In 1995, the Scientific Veterinary Committee of the European Commission
published the Report on the Welfare of Calves.
The SVC (1995) report contains information on measurements of welfare, needs
of calves, descriptions of current housing systems, chapters on types of feed and
feeding systems, weaning of calves, housing and pen design, climate, mananimal relationships, dehorning and castration. Further chapters covered
economic considerations of systems and for improving welfare. In the report
conclusions were made on general management, housing, food and water and
economics.
The present report “The risks of poor welfare in intensive calf farming systems”
is an update of the previous SVC report with the exception of economic aspects
which are out of the mandate for this report. This report represents an update of
the previous SVC Report (1995) with a risk assessment perspective.
Factors which are important for calf welfare include housing (space and pen
design, flooring and bedding material, temperature, ventilation and air hygiene),
feeding (liquid feed, concentrates, roughage) and management (grouping,
weaning, human-animal relations).
The measures used to assess welfare include behavioural and physiological
measures, patho-physiological measures and clinical signs as well as production
measures.
As explained in the glossary, in this report young bovines are called calves up to
a maximum of eight months of age and veal is the meat of a calf. Countries with
substantial production of veal are France, Italy, The Netherlands, Belgium, Spain
and Germany. Significant veal production exists also in Portugal, Austria and
Denmark, The production of white veal, from calves that have been fed
predominantly milk replacer and which has a light colour, takes place largely in
France, The Netherlands, Belgium and Italy. The EU subsidies scheme represents
an important incentive for pink veal production. Most calves produced for further
rearing are in France, Germany, UK, Ireland and Italy. The ways of keeping calves
vary considerably from country to country and between breeds. Most dairy calves
are separated from their dam at birth and artificially fed whereas calves from
beef breeds generally suckle their dam.
According to EU statistics, in 2004 in the EU (25) 4,499,381 calves were reared
for slaughter and 20,630,237 calves were reared for other reasons than
slaughter. In total 755,226 tonnes of calf meat were produced in EU (15) which
probably implies that about 825,000 tonnes were produced in EU (25) during
2004. Human consumption of meat from calves decreased slightly from 1995 to
2001 in EU (15).
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3.1.

Statement of purpose of the Risk Assessment Exercise

The working group set out to produce a document in which the various factors
potentially affecting calves' health and welfare [already extensively listed in the
1995 report of the Scientific Veterinary Committee Animal Welfare section (SVC,
1995), are updated and subsequently to systematically determine whether these
factors constitute a potential hazard or risk. To the latter end their severity and
likelihood of occurrence in animal (sub) populations were evaluated and
associated risks to calf welfare estimated, hence providing the basis for risk
managers to decide which measures could be contemplated to reduce or eliminate
such risks. It should be noted, however, that this does not imply that a hazard that
has a serious effect on just a few animals should not be dealt with by managers on
farm level as the suffering imposed on some animals constitute a major welfare
problem for those individuals.

3.2.

The chosen approach

In line with the terms of reference the working group restricted itself to (in essence
qualitative) risk assessment, i.e. only one of three elements essential to risk
analysis
A risk assessment approach was followed, similar to the one generally adopted
when assessing microbiological risks, i.e. along the lines suggested at the 22nd
session of the Codex Alimentarius Commission (CAC, 2002). Incidentally, these
guidelines have been characterized by the CAC as 'interim' because they are
subject to modifications in the light of developments in the science of risk analysis
and as a result of efforts to harmonize definitions across various disciplines. CAC's
guidelines are in essence exclusively formulated for the purpose of assessing risks
related to microbiological, chemical or physical agents of serious concern to public
health.
Consequently - considering their disciplinary focus - the working group had to adapt
the CAC definitions to serve their purpose. These adapted definitions, have, in
alphabethical order, been included in Chapter 2 (see Risk Analysis Terminology)
The objectives of this report are
¾ to review and report recent scientific literature on the welfare including
the health of intensively reared calves,
¾ to report on recent findings as an update to the Scientific Veterinary
Committee’s previous report,
¾ to make a qualitative risk assessment concerning the welfare of
intensively kept calves.
Where relevant, food safety implications of different farming systems are also
considered.
The report is structured in five major parts. The first three follow the Scientific
Veterinary Committee’s previous report “On the welfare of calves” with
introductory chapters 4-7 on background, measurements and needs in relation
to calf welfare, chapter 8 describing housing, diet and management and chapter
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9 describing comparison of systems and factors. In chapter 10 common disease
and use of antibiotics is described. The other two parts involve aspects of meat
quality and food safety (chapter 11) and the risk assessment (chapters 12).
Conclusions and recommendations from the previous SVC document together
with updated conclusions derived from recent research findings are presented in
chapter 13.

3.3.
Effect of transport and slaughter on calves’ health and
welfare
Although it is agreed that welfare and health of calves can be substantially
affected in the course of and as a result of transport, this report does not
consider animal health and welfare aspects of calves during transport because
there is already a comprehensive recent report of the Scientific Committee on
Animal Health and Animal Welfare (SCAHAW), on “The welfare of animals during
transport (details for horses, pigs, sheep and cattle)” which was adopted on 11
March 2002 (DG SANCO, 2002). The report takes into account all aspects
related with transport that could affect the health and welfare of cattle and
calves, including the direct effects of transport on the animals and the effects of
transport on disease transmission. The loading methods and handling facilities
for cattle, the floor space allowance, the relationships of stocking and the
density requirements, the vehicle design, space requirements and ventilation for
cattle transporters (see also the AHAW Scientific Opinion related to Standards
for the microclimate inside animal road transport vehicles, EFSA-Q-2003-085),
the behaviour of cattle during road transport, the road conditions, long distance
transport and the travel times are also reviewed. Recommendations for all these
aspects are also given in that report.

4.

Comparison of systems and factors
4.1.
Feeding and housing systems, weaning strategies and
quality of solid and liquid feed

4.1.1. Feeding systems and weaning strategies
Recommendations
Without a fully functional rumen, calves will be unable to utilise nutrients
provided in the post-weaning dry feed diet. Attention must paid to type of forage
and consistent of particle size of starter grain in order to achieve a proper rumen
development. Calf weaning should be based on the amount of dry feed calves
ingest per day, not on their age or weight, and calf starter should be made
available five to 10 days after birth. A calf consuming 0.7 kg of dry feed or more
on three consecutive days is ready for weaning. When calves are fed low levels
of milk to encourage early consumption of dry food, weaning can be done
abruptly. In contrast, if milk is given in large amounts, weaning may require two
to three weeks of slow transition to avoid a setback in growth.
4.1.2. Quality of solid and liquid feed
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Conclusions
The provision of solid feeds with adequate content and balance to veal calves is
a prerequisite for the development of a healthy and functional rumen, the
prevention of abnormal oral behaviours, and the stimulation of normal
rumination activity. Although some solid feeds may exacerbate problems with
abomasal ulcers in milk-fed veal calves, properly balanced rations seem to
moderate this effect.
Nutritional factors are clearly involved in the etiology of abomasal ulcers in veal
calves. Important elements include the consumption of large quantities of milk
replacer and the interaction between a milk replacer diet and the provision of
roughage.
If vegetable proteins are not properly treated, milk replacers may cause
hypersensitivity reactions in the gut, which may compromise calf welfare.
Recommendations
It is recommended that solid feeds provided to veal calves, in addition to milk
replacer, are adequately balanced in terms of the amount of fibrous material,
which will promote rumination, and other components such as proteins and
carbohydrates, which stimulate rumen development and support a healthy
function of the digestive system.
Since milk replacer formulations are frequently changing, it is recommended to
carefully and consistently examine allergenic properties and other possibly
detrimental effects of all milk replacers before they are used on a large scale.
4.1.3. Dietary iron and anaemia
Conclusions
If the concentration of haemoglobin in the blood of calves drops below 4.5 mmol
l-1, the ability of the calf to be normally active as well as lymphocyte count and
immune system function are substantially impaired, and there is reduced growth
rate. Below 5.0 mmol l-1, veal calves exhibit a number of adaptations to iron
deficiency, including elevated heart rate, elevated urinary noradrenaline and
alterered reactivity of the HPA axis. There is a lack of data on the variability in
groups of calves. Hence, when haemoblogin levels are found to be below 6.0
mmol l-1 in groups of young veal calves, it is field practice to give supplementary
iron. For older calves, including those in the last four weeks before slaughter,
efficient production is possible in individual calves whose haemoglobin
concentration is above 4.5 mmol l-1.
If the concentration of haemoglobin in blood is not checked at all, there is a high
risk of anaemia that is associated with poor welfare, for all calves fed a diet with
a very low iron content. Anaemia can be identified and quantified adequately if
checks are carried out on veal production calves of 2-4 weeks, for example,
when the calves are brought into a unit, between 12-14 weeks of fattening, and
during the last four weeks before slaughter.
If the concentration of haemoglobin in the blood of a group of calves during the
last four weeks before slaughter is a mean of 4.5 mmol l-1, some calves may
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have a concentration substantially lower than the group-mean, and hence their
welfare may be poor.
Recommendations
In order to avoid anaemia levels that are associated with poor welfare because
normal activity is difficult or not possible and other functions are impaired, it is
advisable that diets should be provided that result in blood haemoglobin
concentrations of at least 6.0 mmol l-1 throughout the life of the calf. In order to
avoid serious impairment of immune system function and hence poor welfare,
no individual calf should have a blood haemoglobin concentration lower than 4.5
mmol l-1. In most cases this is achieved by adjusting the concentration of iron in
the diet and having an adequate checking system so that the above condition is
avoided. Other treatment may be needed for calves with clinical conditions
which cause anaemia but which are not related to diet.
Since the lowest haemoglobin concentrations in the blood of veal calves are
usually reached during the last four weeks before slaughter, these blood
concentrations should be checked at this time. Such controls would help to see if
measures are necessary to be taken or not. A checking system using a mean
level, but whose aim is to avoid the risk of a low haemoglobin concentration in
any individual lower than 4.5 mmol l-1 would have to use a mean substantially
higher than 4,5 mmol l-1, probably 6 mmol l-1, and an appropriate sample size.
In order to avoid poor welfare associated with anaemia, as explained in the
Conclusions (above), measurements of average blood haemoglobin
concentration are not a satisfactory means of avoiding poor welfare but the use
of a minimum level of 4.5 mmol l-1 for individual calves would achieve this.
There is a lack of data on the haemoglobin levels and variation in groups in
slaughtering calves. To gain more information as a basis for further actions and
recommendations, it is advisable to perform sampling of calves at slaughter, by
checking the haemoglobin level on a random basis in groups of calves.

4.2.

Space and pen design

Recommendations
Space should be enough to allow animals to fulfill their needs for social
behaviour, lying and grooming.
As the pen shape affects the use of space by animals, pens should be
rectangular rather than square and pen space should be divided into different
usable areas.

4.3.

Flooring and bedding material

Recommendations
As the floor type affects the resting and lying postures of calves it should be
comfortable. Wet floors should be avoided due to thermal and resting problems.
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4.4.

Degree of social contact

Conclusions
Group housing can help calves to acquire social skills. Some experience of
mixing is important as calves that have been reared for a while in groups
dominate calves that have always been in individual crates.
When calves are mixed together in the first few days of life, and then kept for
some weeks in a social group, there may be poor welfare because of the
following risks:
1. Especially when individuals are provided with inadequate access to teats
and roughage in the diet, cross-sucking and other abnormal sucking
behaviour may occur.
2. Some individuals may be unaccustomed to the food access method, for
example they may have only received food via a teat, and may find it
difficult to drink from a bucket.
3. Calves coming from different buildings, perhaps from different farms,
may carry different pathogens and hence there is a risk of disease spread
in all the calves that are put in the same airspace or are otherwise
exposed to the pathogens.
Recommendations
Since calves are social animals, they should be kept in social groups wherever
possible. These groups should be stable with no mixing or not more than one
mixing. It is advisable for calves in the first two weeks of life not to be mixed with
other animals.
If calves from different buildings, perhaps different farms, are to be mixed in a
pen or are to be put in different pens in the same airspace, quarantining animals
for 3-4 weeks can reduce disease in the calves and hence prevent poor welfare.
Although cross-sucking can sometimes be minimised by provision of teats, water
and roughage, if this is not possible, mixing into groups could be delayed for
three to four weeks. Calves fed by various means may require careful
supervision after being put into groups in order that they learn how to feed
effectively.

4.5.

Temperature, ventilation and air hygiene

Conclusions
Calf rearing causes significant emissions of substances such as nitrate,
phosphate, heavy metals and possibly antibiotics in manure and liquid effluents.
In addition, there are odours, gases, dusts, micro-organisms and endotoxins in
the exhaust air from animal houses. Also in the handling of manure in storage
and during application of manure and during grazing.
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These effluents can have distinct impacts on air, water, soil, biodiversity in
plants, forest decay and also on animals and including humans.
Calf houses possess a high potential for emissions of ammonia and other gases.
Dust, endotoxins and micro-organisms are emitted in lower amounts than from
pig or poultry production.
Odour, bioaerosols, ammonia, nitrogen, phosphorous and heavy metals may
either have a local or a regional impact. Gases such as methane and nitrous
oxide contribute to global warming.
Respiratory disorders are the second largest reason for morbility and mortality in
calf rearing. The most important causes are environmental conditions such as
hygiene, management and the physical, chemical and biological factors in the
environment.
Ventilation plays a decisive role in reducing the incidence of respiratory disease.
Temperatures below 5 ºC can compromise lung function.
Ammonia concentrations of more than 6 ppm seem to increase respiratory
infections. Relative humidity of more than 80 % bear the risk of increased heat
dissipation and can help bacteria to survive in airborne state.
Air velocities close to the animals of more than 0.5 m/s can significantly
increase respiratory sounds in calves.
Sufficient air space in confined buildings can help to reduce the concentration of
airborne bacteria.
Calf houses contain relatively high amounts of endotoxins (640 EU) (EU:
Endotoxin Unit, see Scientific Report, www.efsa.eu.int)
There is concern that antibiotic residues may contribute to the development of
bacterial resistance.
Local and regional environmental problems are enhanced by high animal
densities and insufficient distances between farms and residential areas.
The exact quantitative contribution of calf rearing to environmental pollution and
its impact on water, air, soil vegetation and nearby residents is not yet well
understood.
When housing systems are compared, although dust emission levels will seldom
pose problems for the health of calves, ammonia emission levels may be high
enough to exacerbate calf disease, especially when calves are kept in slatted
floor units.
Recommendations
The development of low emission production systems should be encouraged
including mitigation techniques, e.g. biofilters, bioscrubbers, covered manure
pits and shallow manure application. In particular there is need to reduce
ammonia emissions from slatted floor units or to reduce the usage of such
systems.
Adequate and efficient feeding regimes are required with minimal wastage of
nitrogen and phosphorous and limited use of growth promoters and drugs.
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There is an urgent need for cooperative research to design appropriate
ventilation systems to improve health and welfare of calves kept in confined
rearing conditions.
Temperatures for young calves should range between 5 and 26 ºC.
Ammonia concentrations should be kept as low as possible preferably not more
than 6 ppm.
Housing and management should aim a reducing dust, bacteria and endotoxin
concentrations in the animal house air.
Minimum ventilation rates of 10 m3 per 100 kg live weight should be applied.

4.6.

Human-animal relationships

Recommendation
Stockpersons should be appropriately trained so that they have sufficient skills
in rearing calves. They should have a positive attitude towards animals and work
with them in order to minimise stress and to maintain a high quality of health
control. Rough contact (e.g. use of painful device such as an electric prod, loud
noises) should be avoided and gentle contacts (e.g. talking softly, stroking,
offering food) should be encouraged. This sort of contact is of particular
importance for calves in groups or with their dam that tend not to approach
humans readily.

4.7.

Dehorning and castration

Recommendations
If cattle are to be dehorned, it is recommend to disbud young cattle rather than
to dehorn older ones. Disbudding by cautery is recommended over other
methods. Local anaesthesia (e.g. 5-6 mL lidocaïne or lignocaïne 2% around the
corneal nerve) and analgesia with an NSAID (e.g. 5 mL Flunixin Meglumine or 3
– 3.75 mg ketoprofen 10% / kg body weight) should be given 15-20 min before
disbudding.
If cattle are to be castrated, it is recommended to castrate calves as early as
possible (no later than 1.5 mo and preferably at 1 wk of age), to use the Burdizzo
method, and to provide appropriate anaesthesia and analgesia (e.g. 3 mL
Lignocaine 2% in each testicle through the distal pole and 3 mg Ketoprofen 10%
/ kg body weight injected intravenously both 20 min before castration).

5. Calf diseases and use of antibiotics
Conclusions
Prevention of typical calf diseases in the first 6 months of life such as diarrhoea
and enzootic bronchopneumonia requires a systematic approach by improving
management and housing conditions, specifically the preparation of the cow,
hygiene of the calving environment, including dry clean bedding and high air
quality, immediate supply with maternal antibodies, no mixing with older
animals and careful attention and a rapid response to any sign indicating
disease.
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6. Food safety aspects of calf farming
Conclusions and recommendations
Main foodborne hazards associated with calf farming are Salmonella spp.,
human pathogenic-verotoxigenic Escherichia coli (HP-VTEC), thermophilic
Campylobacter spp., Mycobacterium bovis, Taenia saginata cysticercus and
Cryptosporidium parvum/Giardia duodenalis.
The prevalence-level of infection and/or contamination of calves with, and
further spread of, foodborne pathogens on farms depend on the status and the
inter-relationship of different contributing factors that are inherently highly
variable.
Present knowledge and published data are insufficient to produce a universal
risk assessment enabling quantitative food safety categorization/ranking of
different types of calf farming systems.
Nevertheless, generic principles for risk reductions for the main foodborne
pathogens at calf farm level are known and are based on the implementation of
effective farm management (e.g. QA, husbandry, herd health plans, biosecurity)
and hygiene measures based on GFP-GHP.
Recommendations for future research
For quantitative food safety risk categorization of farming systems individually,
and/or their related ranking, further scientific information is needed.
Accordingly, related research should be encouraged.
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7. Overall conclusions and recommendations
The conclusions of the Scientific Veterinary Committee report on the Welfare of
Calves are presented in Table 1 below together with additions relevant in the
light of this update of the SVC report.
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Table 1. Conclusions and recommendations on calf welfare
1995 Report (conclusions marked C, recommendations marked R)

EFSA Opinion (conclusions and recommendations)

GENERAL MANAGEMENT
1
2
3
4
5
6

7

Housing and management systems for calves should be designed so that the
needs of the animals are satisfied and the welfare of the animals is good.R
Methods of assessing the welfare of calves, including physiological,
behavioural, health and growth measures, have been developed and used in a
wide range of scientific studies.C
A variety of housing and management methods for the calves intended as dairy
herd replacers, beef animals and veal animals are in use and these methods
vary in their effects on calf welfare.C
The best conditions for young rearing calves involve leaving the calf with the
mother in a circumstance where the calf can suckle and can subsequently
graze and interact with other calves.C
Where the calf will be separated from its mother at an early age, evidence
suggests that it is normally beneficial for the calf if the mother is allowed to lick
the calf thoroughly for a few hours after birth.C
It is important that the calf should receive sufficient colostrum within the first
six hours of life and as soon as possible after birth, in conditions which facilitate
antibody absorption, preferably by suckling from the mother, so as to ensure
adequate immunoglobulin levels in the blood. R
Where necessary, suckling assistance or additional colostrum should be
provided for calves left to suckle from the dam.R
Calves need resources and stimuli which are normally provided by their
mothers. All calves should be given adequate food and water, appropriate
conditions of temperature and humidity, adequate opportunities to exercise,
good lying conditions, appropriate stimuli for sucking during the first few weeks
of life and social contacts with other calves from one week of age onwards.
Specific aspects of housing and management which fulfill these conditions are
detailed.

Agreed
Agreed
Agreed
Agreed
Agreed
R Whenever possible, cows should be given the opportunity to lick the calf
during at least three hours after parturition.
Agreed

Agreed
Agreed
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8

Man-animal relationships:
Young calves reared without their mothers should receive considerate human
contact, preferably from the same stockperson throughout the growing period.R Agreed Stockpersons should be appropriately trained so that they have
sufficient skill in the rearing of calves. They should have positive attitudes
towards animals and to working with them in order to handle them while
minimising stress and to maintain a high quality of health control. Rough
contacts (e.g. use of a painful device such as an electric prod, or loud noises)
should be avoided and gentle contacts (e.g. talking softly, petting, offering food)
should be encouraged. These contacts are of particular importance for calves in
groups or with their dam that may tend not to approach humans easily.

HOUSING
9
10
11
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Where calves cannot be kept with their mother, the system where welfare is
best is in groups with a bedded area and an adequate space allowance
available to them.C
The welfare of calves is very poor when they are kept in small individual pens
with insufficient room for comfortable lying, no direct social contact and no
bedding or other material to manipulate. C
Tethering always causes problems for calves. Calves housed in groups should
not be tethered except for periods of not more than one hour at the time of the
feeding of milk or milk substitute. Individually housed calves should not be
tethered. R
Calves are vulnerable to respiratory and gastro-intestinal disease and welfare is
poor in diseased animals. Better husbandry is needed to minimize disease in
group housing conditions but results that are as good as those from individual
housing can be obtained. C
Calves are very social animals, interacting frequently with other calves after one
week of age and developing normal social behaviour only if they can interact
freely with other calves. Individual pens which have open sides allow some
social contact with neighbouring calves. However group housing allows a better,
more complex social life. C

Agreed. R See 13 below.
Agreed R As the floor affects the resting and lying posture of calves they should
be useful to have a comfortable floor. Wet floors should be avoided due to
thermal and resting problems.
Agreed

Agreed
R Groups with calves of different ages should be kept small.
13 Agreed. 14 Agreed. 15 Agreed except for advice below about
separation to be allowed for first two weeks if inter-sucking is expected:
C Group housing can help calves to acquire social skills. Some experience of
mixing is of particular importance since calves that have been reared for a
while in a group dominate calves that have always been in individual crates .

18

14

Every calf should be able to groom itself properly, turn around, stand up and lie
down normally and lie with its legs stretched out if it wishes to do so. R

15

In order to provide an environment which is adequate for exercise ,exploration
and free social interaction, calves should be kept in groups. Calves should never
be kept at too high stocking density. The following requirements are based on
evidence of increasingly poor welfare as space allowance decreases. The space
allowance should provide, especially for allowing resting postures, an area for
each calf of at least (its height at the withers) x (its body length from the tip to
its nose when standing normally to the caudal edge of the tuber ischii or pin
bone x 1.1). The length measurements takes account of the forward and
backward movements involved in standing up and lying down. This calculation
takes account of differences in size amog breeds and with age. As a guideline,
for holstein calves this area is 1.4 m2 at 8 weeks, 1.8 m2 at 16 weeks and 2.1
m2 at 22 weeks. R
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For a given space allowance per calf, increasing group size results in a larger
total area and hence better possibilities for exercise, social interaction and
improved environmental complexity. C
Larger groups are preferred because of the better possibilities for providing an
adequate environment but there are limits to the numbers of animals which
should be in one building section and risks associated with mixing of calves
from different sources should be considered. R
If the preferred system, group housing, is not possible then individual pens
whose width is at least the height of the calf at the withers and whose length is
at least the length of the calf from the tip of its nose when standing normally to
the caudal edge of the tuber ischii or pin bone x 1.1 should be used. This space
requirement is calculated on the basis of the space required for normal
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R Since calves are social animals, they should be kept in social groups
wherever possible. These groups should be stable with no mixing or not more
than one mixing. It is advisable for calves in the first two weeks of life not to be
mixed with other animals.
C When calves are mixed together in the first few days of life, and then kept for
some weeks in a social group, there may be poor welfare because of the
following risks:
- Especially when individuals are provided with inadequate access to
teats and roughage in the diet, cross-sucking and other abnormal
sucking behaviour may occur.
- Some individuals may be unaccustomed to the food access method, for
example they may have only received food via a teat, and may find it
difficult to drink from a bucket.
- Calves coming from different buildings, perhaps from different farms,
may carry different pathogens and hence there is a risk of disease
spread in all the calves that are put in the same airspace or are
otherwise exposed to the pathogens.
R If calves from different buildings, perhaps different farms, are to be mixed in
a pen or are to be put in different pens in the same airspace a quarantine
situation should be used in order to reduce disease in the calves and hence
prevent poor welfare.
Agreed
R The space provided for calves should be enough to allow animals to fulfill
their needs for social behaviour, lying and grooming. Space allowance per
animal should be greater for groups of 2 – 5 animals and for feeding systems,
and pen shapes or flooring materials that necessitate extra space availability.
Agreed
R As the pen shape affects the use of space by animals, pens should maximize
the perimeter and pen space should be divided into different usable areas.
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movements and evidence of increasingly poor welfare R
Appropriate bedding for example straw is recommended. Bedding must be
changed at appropriate intervals and every calf should have access to a dry
lying area. Slatted floors must not be slippery and must not be a cause of tail
tip necrosis. R
Buildings should be adequately ventilated taking into account of the number of
animals present and the external conditions. The air space in the building
should be 6m3 per calf up to 6 weeks of age and an amount of air space which
increases with age is needed for older calves.R

Agreed See 10 above

Agreed
C - Calf rearing causes significant emissions such as nitrate, phosphate, heavy
metals and possibly antibiotics in manure and liquid effluents as well as odour,
gases, dusts, micro-organisms and endotoxins in the exhaust air from animal
houses, from manure storage facilities, during application of manure and
during grazing.
- These effluents can have distinct impacts on air, water, soil, and thus also on
animals.
- Calf houses possess a high potential for emissions of ammonia and other
gases. Dust, endotoxins and micro-organisms are emitted in lower amounts
than from pig or poultry production.
- Respiratory disorders are the second largest reason for morbidity and
mortality in calf rearing. The most important reason are environmental
conditions such as hygiene, management and the physical, chemical and
biological factors of the aerial environment.
- Ventilation plays a decicive role in reducing the incidence of respiratory
diseases. Temperatures below 5 C can compromise lung function.
- Ammonia concentrations of more than 6 ppm seem to increase respiratory
affections. Relative humidity of more than 80 % bear the risk of increased heat
dissipation and can help bacteria to survive in airborne state.
- Air velocities close to the animals of more than 0.5 m/s can increase
respiratory sounds in calves significantly.
- Sufficient air space in confined buildings can help to reduce the concentration
of airborne bacteria.
- Calf houses contain relatively high amounts of endotoxins. - There is concern
that antibiotic residues may contribute to the development of bacterial
resistance.
- Environmental problems in calf houses are enhanced by high animal densities,
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insufficient distances between farms.
- When housing systems are compared, although dust emission levels will
seldom pose problems for the health of calves, ammonia emission levels may
be higher enough to exacerbate calf disease, especially in slatted floor units.
R - The development of low emission production systems should be encouraged
including mitigation techniques, e.g. biofilters, bioscrubbers, covered manure
pits and shallow manure application. In particular there is need to reduce
ammonia emissions from slatted floor units or to reduce the usage of such
systems.
- Adequate and efficient feeding regimes are required with minimal wastage of
nitrogen and phosphorous and limited use of growth promoters and drugs.
- There is an urgent need for cooperative research to design appropriate
ventilation systems to improve health and welfare of calves kept in confind
rearing conditions.
- Temperatures for young calves should range between 5 and 26 C.
- Ammonia concentrations should be kept as low as possible, preferably not
more than 6 ppm.
- Housing design and management procedures should aim to reduce dust,
bacteria and endotoxin concentrations in the animal house air.
- Minimum ventilation rates of 10 c3 per 100 kg live weight should be applied.

FOOD AND WATER
20

Calves which lack specific nutrients, including iron, which are given poorly
balanced diet, and which are not provided with adequate roughage in the diet
after four weeks of age can have serious health problems, can show serious
abnormalities of behaviour, and can have substantial abnormalities in gut
development. C Every calf should receive a properly balanced diet with
adequate nutrients.R

Agreed
R It is recommended that solids feeds provided to veal calves, in addition to
milk replacer, are adequately balanced in terms of the amount of fibrous
material, which will promote rumination, and other components such as
proteins and carbohydrates, which stimulate rumen development and support a
healthy function of the digestive system.
C If the concentration of haemoglobin in the blood of calves drops below 4.5
mmol l-1, the ability of the calf to be normally active as well as the lymphocyte
count and immune system function are substantially impaired, and there is
reduced growth rate. Below 5.0 mmol l-1, veal calves exhibit a number of
adaptations to iron deficiency, including elevated heart rate, elevated urinary
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noradrenaline and alterered reactivity of the HPA axis. Hence it is normal
practice to identify young veal production calves with less than 6.0 mmol l-1
haemoglobin in plasma and to provide supplementary iron in addition to that
normally included in the diet. For older calves, including those in the last four
weeks before slaughter, efficient production is possible in individual calves
whose haemoglobin concentration is above 4.5mmol l-1.
If the concentration of haemoglobin in blood is not checked at all, there is a
high risk of anaemia that is associated with poor welfare, for all calves fed a
diet with very low iron content. Anaemia can be identified and quantified
adequately if checks are carried out on veal production calves of 2-4 weeks, for
example, when the calves are brought into a unit, between 12-14 weeks of
fattening, and during the last four weeks before slaughter.
If the concentration of haemoglobin in the blood of a group calves during the
last four weeks before slaughter is a mean of 4.5 mmol l-1, some calves may
have a concentration substantially lower than the group-mean, and hence their
welfare may be poor.
R In order to avoid anaemia levels that are associated with poor welfare
because normal activity is difficult or not possible and other functions are
impaired, it is advisable that diets should be provided that result in blood
haemoglobin concentrations of at least 6.0mmol l-1 throughout the life of the
calf. In order to avoid serious impairment of immune system function and
hence poor welfare, no individual calf should have a blood haemoglobin
concentration lower than 4.5mmol l-1. In most cases this is achieved by
adjusting the concentration of iron in the diet and having an adequate checking
system so that the above condition is avoided. Other treatment may be needed
for calves with clinical conditions which cause anaemia but which are not
related to diet,
R Since the lowest haemoglobin concentrations in the blood of veal calves are
usually reached during the last four weeks before slaughter, these blood
concentrations should be checked at this time. Such controls would help to see
if measures are necessary to be taken or not. A checking system using a mean
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Some non-milk proteins are inappropriate for use in a milk substitute fed to
calves because they produce allergenic reactions. Some carbohydrates cannot
be easily or properly digested by calves and they may cause digestive upset. No
milk substitute should be fed to calves unless it can be easily digested and
does not cause harmful reactions in the calves. R
Acidification of milk can reduce the incidence of diarrhoea, but any forms of
acidified milk which are unpalatable to calves or which harm the calves should
not be used. R
Every calf should be fed fermentable material, appropriate in quality and
sufficient in quantity to maintain the microbial flora of the gut and sufficient
fibre to stimulate the development of villi in the rumen. Roughage, in which half
of the fibre should be at least 10 mm in length, should be fed to calves. They
should receive a minimum of 100 g of roughage per day from 2 to15 weeks of
age, increasing to 250 g per day from 15 to 26 weeks of age but it would be
better if these amounts would be doubled. The development of the rumen
should be checked by investigating villi development in a proportion of calf guts
after slaughter. R
There are clear signs of increased disease susceptibility and
immunosuppression in calves up to 13 weeks of age, whose blood
haemoglobin concentration is below 4.5 mmol/liter. However, in some studies
the antibiotic treatment was not higher in calves whose haemoglobin was near
to 4mmol/litre than in calves whose level was near to 5mmol/litreat 20 weeks
of age. Studies of exercise in anaemic calves show that there can be problems
during exercise at a level of 5,5 mmol/litre. C All calves should be fed in such a

level, but whose aim is to avoid the risk of a low haemoglobin concentration in
any individual lower than 4.5 mmol l-1, would have to use a mean substantially
higher than 4,5 mmol l-1, probably 6 mmol l-1.
In order to avoid poor welfare associated with anaemia, as explained in the
Conclusions (above), measurements of average blood haemoglobin
concentration are not a satisfactory means of avoiding poor welfare but the use
of a minimum level of 4.5 mmol l-1 for individual calves would achieve this.
Agreed

Agreed
Agreed
R Without a fully functional rumen, calves will be unable to utilise nutrients
provided in the post-weaning dry feed diet. Attention should paid to type of
forage and consistent of particle size of starter grain in order to achieve a
proper rumen development. Calf weaning should be based on the amount of dry
feed calves ingest per day, not on their age or weight, and calf starter should be
made available five to 10 days after birth. A calf consuming 0.7 kg of dry feed
or more on three consecutive days is ready for weaning. When calves are fed
low levels of milk to encourage early consumption of dry food, weaning can be
done abruptly. In contrast, if milk is given in large amounts, weaning may
require two to three weeks of slow transition to avoid a setback in growth.
Agreed see 23
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way that their haemoglobin level does not fall below a minimum of 4.5
mmol/litre. R
Where calves are fed a diet which is lower in iron than 50mg/kg, an adequate
sample of animals should be checked at 12 and 24 weeks of age in order to
find out whether the blood haemoglobin concentration is too low. R
Young calves have a very strong preference to suck a teat or teat-like object. It
is preferable for calves to be fed milk or milk substitute from a teat during the
first four weeks of life. Calf welfare is improved if a non-nutritive teat is
provided during the first four weeks of life especially if they are not fed from a
teat. C
When young group-housed calves are fed milk or milk substitute, the social
facilitation effects of having a group of teats close together are beneficial. It is
also advisable for several teats to be provided in groups of older calves.
Transponder controlled feeder systems have been found to work well. C
The feeding to calves of large quantities of milk or milk substitute in a single
daily meal can cause digestive problems. Hence when calves are fed more than
10% of body weight in milk or milk substitute each day, this should be fed in at
least two meals per day. R
Calves fed ad libitum, or close to this level should not be weaned off milk or
milk replacer until they are consuming a minimum of 750 g of concentrates per
head per day in the week prior to weaning. Where calves are fed restricted
quantities of milk or milk replacer before weaning they should not be weaned
until they are consuming a minimum of 1000 g of concentrates per head per
day in the week prior to weaning. R
Calves which are diseased and calves which are in hot conditions often need to
drink water as well as milk or milk substitute and all calves drink water if it is
available. The provision of milk or milk substitute is not an adequate alternative
for provision of water. Hence calves should be provided daily with water to
drink. It is recommended that drinkers be provided in all pens. R

Agreed see 23
Agreed

Agreed

Agreed

Agreed

Agreed

R Prevention of typical calf diseases in the first 6 months of life such as
diarrhoea and enzootic bronchopneumonia requires a systematic approach by
improving management and housing conditions, specifically the preparation of
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the cow, hygiene of the calving environment, including dry clean bedding and
high air quality, immediate supply with maternal antibodies, no mixing with
older animals and careful attention and early reaction of all signs of any
beginning diseases.

DEHORNING AND CASTRATION
Dehorning calves between 1 – 3 weeks by cauterisation with adequate
anaesthesia and analgesia (no precision given)

Castrate calves at 3 months with adequate anaesthesia and analgesia (no
precision given)

R Dehorning: if cattle are to be dehorned, it is recommended to disbud young
cattle rather than to dehorn older ones. Disbudding by cauterisation is
recommended over other methods. Local anaesthesia (e.g. 5-6 mL lidocaïne or
lignocaïne 2% around the corneal nerve) and analgesia with a non steroidal
anti-inflammatory drug (5 mL Flunixin meglumine or 3 – 3.75 mg ketoprofen
10% / kg body weight) shall be performed 15-20 min before disbudding.
R Castration:if cattle are to be castrated, it is recommended to castrate calves
as early as possible (no later than 1.5 mo and preferably at 1 wk of age), to use
the Burdizzo method, and to provide appropriate anaesthesia and analgesia
(e.g. 3 mL Lignocaine 2% in each testicle through the distal pole and 3 mg
Ketoprofen 10% / kg body weight injected intravenously both 20 min before
castration).

CONCLUSIONS ON FOOD SAFETY ASPECTS
- Main foodborne hazards associated with calf farming are Salmonella spp.,
human pathogenic-verotoxigenic Escherichia coli (HP-VTEC), thermophilic
Campylobacter spp., Mycobacterium bovis, Taenia saginata cysticercus and
Cryptosporidium parvum/Giardia duodenalis.
- The prevalence-level of infection and/or contamination of calves with, and
further spread of, foodborne pathogens on farms depend on the status and the
inter-relationship of different contributing factors that are inherently highly
variable.
- Present knowledge and published data are insufficient to produce a universal
risk assessment enabling quantitative food safety categorization/ranking of
different types of calf farming systems.
- Nevertheless, generic principles for risk reductions for the main foodborne
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pathogens at calf farm level are known and are based on the implementation
of effective farm management (e.g. QA, husbandry, herd health plans,
biosecurity) and hygiene measures based on GFP-GHP

RECOMMENDATIONS FOR FUTURE RESEARCH
.

It is recommended that future research should be conducted within the
following areas:
- Hemoglobin levels and iron deficiences of veal calves aged 12-24 weeks.
- The monitoring of haemoglobin in groups of calves using representative
samples
- Exposure to allergenic proteins
- Solid and liquid food balance. Exposure to too rich diets and changes in feed
composition.
- Space requirements
- Health monitoring systems and the effect of such on clinical health in calves
- Infection transmission (respiratory and digestive diseases) due to direct
contact between calves in relation to social benefits of mixing
- Pain relief when disbudding, dehorning and castrating calves
-Design of appropriate ventilation systems for calves in confined rearing
conditions
- Health and environmental effects of feeding minerals as antimicrobial agents
- For quantitative food safety risk categorization of farming systems individually,
and/or their related ranking, further scientific information is needed.
Accordingly, related research should be encouraged.
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