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Tail biting is a serious behavioural problem in modern pig production, causing impaired animal welfare
and economic losses. In most countries, the detrimental effects of tail biting are counteracted by docking
pigs tails. Finland is one of the few countries where tail docking in pigs is totally forbidden. The aim of
this paper was to look in detail at features of pig production in Finland in order to try to understand
how Finnish producers manage to rear non-docked pigs. The way pigs are housed and managed in
Finland is influenced by both European and national legislation, but also by governmental subsidies,
industry recommendations and voluntary initiatives. Several features of Finnish pig production might
indeed have a preventive role regarding the tail biting risk: these include, among others, a comparably
larger space allowance, partly slatted flooring, use of manipulable materials, a good animal health status
and meal feeding from long troughs. In addition, Finnish producers are motivated to rear non-docked
pigs, which is possibly one of the most important prerequisites for success. The experiences from
Finland show that even though tail biting is still a challenge on some farms, in general, it is possible to
rear non-docked pigs in intensive production. Potential positive side-effects of enhancing management
and housing to facilitate the rearing of non-docked pigs include a good growth rate, a reduced need
for antimicrobials and better animal welfare levels.
� 2021 The Author(s). Published by Elsevier B.V. on behalf of The Animal Consortium. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Implications

Tail biting in pigs is a serious welfare and economic challenge in
modern production and is caused by a multifactorial set of farm-
specific risk factors. Finland is one of the few countries where tail
docking is banned, and some features of Finnish pig production
might reduce the risk of tail biting. These include a comparably lar-
ger space allowance, partly slatted flooring, use of manipulable
materials, a good animal health status, meal feeding from long
troughs and motivated producers. Even though tail biting is a chal-
lenge on some farms, it is indeed possible to successfully rear non-
docked pigs in intensive production.
Introduction

Tail biting is a serious behavioural problem in modern pig pro-
duction, causing reduced animal welfare and health, as well as eco-
nomic losses to producers (for a review, see Edwards and Valros,
2021). The problem is also in itself a sign of welfare challenges,
as a range of suboptimal management and housing conditions
are listed as risk factors for tail biting (European Food Safety
Authority (EFSA), 2007 and 2014). The motivational background
of tail biting is believed to be multifactorial and related to stress,
nutrient deficiencies and health challenges (for a review, see
Edwards and Valros, 2021) and thus a wide range of factors, and
combinations of these, can cause an outbreak. Tail biting com-
monly results in lesions to the tail of the recipient pigs. Lesions
can range from minor bite marks to loss of the entire tail
(Edwards and Valros, 2021). In order to reduce the negative out-
come of tail biting, namely tail lesions, most pigs in conventional
pig production systems globally are tail docked (EFSA, 2007; de
Briyne et al., 2018; Nalon and de Briyne, 2019). Tail docking, how-
ever, is a problematic procedure: it is known to cause both acute
and chronic pain in the docked pig (for a review, see Valros,
2018), while also masking other welfare problems, by reducing
the possibility for pigs to express their stress by biting tails. Pro-
ducers also report that an intact tail is a good indicator of pig wel-
fare (Valros et al., 2016).

Tail docking as a routine procedure has been banned in the
European Union (EU) since 1994 (Nalon and de Briyne, 2019; EU,
2008). According to the EU Pig Directive, other measures to reduce
tail docking should be taken before carrying out docking. However,
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despite this principle tail-docking ban, the absolute majority of
pigs are still docked in the EU. Finland is one of the two EU coun-
tries (in addition to Sweden) that opted for a stricter ban: in Fin-
land, tail docking was prohibited from the start of 2003 (Animal
Welfare Decree 396/1996). Even before this, most producers did
not tail dock their pigs, although some did carry out the procedure
prior to the ban. There are no official numbers for the proportion of
docked pigs prior to the ban in Finland available. However, a study
we performed in 2000 at a large Finnish slaughterhouse indicated
that a maximum of 23% of the pigs could have been docked, as this
was the amount of shortened tails recorded. However, it must be
noted that this number is a combination of bitten, but healed tails
and docked tails (Valros et al., 2004). This is also in accordance
with the anecdotal knowledge on the prevalence for docking
(Heinonen et al., 2021, personal communication)

One of the main reasons for why tail docking is so common is
that producers do not want to risk tail biting lesions (Valros and
Barber, 2019). In some countries, producers even mention that
they prefer docking to any tail biting at all (Bracke et al., 2013)
and that tail docking can be compared to vaccination (Valros and
Barber, 2019). It does seem contradictory that in countries where
docking is banned, including Finland and Sweden, pig growth rates
are still quite high (Munsterhjelm et al., 2015, Wallgren et al.,
2019), use of antimicrobials is comparably low (European
Medicines Agency (EMA), 2018) and producers do not see tail bit-
ing as a problem (Valros et al., 2016). The aim of this paper was to
look in more detail at the way pigs are produced in Finland in order
to understand what is behind this apparent contradiction. To sup-
port this aim, scientific evidence of prevention of tail biting is con-
sidered in the light of features specific to Finnish pig production.
Legislation related to pig welfare in Finland: features relevant
for tail biting

The Directive on the protection of pigs (EU, 2008) (hereafter
referred to as the EU Pig directive) lays down minimum standards
for the keeping of pigs in the EU. It includes some aspects with rel-
evance for reducing the risk for tail biting, as shown by scientific
research and anecdotal evidence. Further, the Finnish national leg-
islation, including the Animal Welfare Act (247/1996), the Animal
Welfare Decree (396/1996) and the Government Decree on protec-
tion of pigs (629/2012) (hereafter collectively referred to as Finnish
legislation), implies some additional restrictions, which have
potential to further improve the prevention of tail biting. These
are addressed in the sections below, and summarised in Table 1.

The EU Pig directive sets a minimum space allowance for pigs,
which is dependent on the size of the animals. For example, for a
finisher pig up to 110 kg, the minimum space allowance is
0.65 m2. The Finnish legislation goes beyond this, with a minimum
of 0.9 m2 for a similar sized pig (comes into force in old buildings
from 2025). The Finnish legislation further restricts the use of slat-
ted floors (comes into force in old buildings in 2028): for grower-
finisher pigs, at least two-thirds of the pen floor should be solid
or drained (maximum of 10% draining) flooring, and in the farrow-
ing unit, piglets should be given a fully solid laying area. The EU Pig
directive, on the other hand, does not demand solid flooring for
pigs.

All grower-finishing pigs in the EU should be ‘provided with
permanent access to a sufficient quantity of material to enable
proper investigation and manipulation activities’. The EU Pig direc-
tive further defines this as materials such as straw, hay, wood, saw-
dust, mushroom compost, peat or a mixture of these. In the EU
Commission recommendation 2016/336, it is further defined that
the materials should be edible, chewable, investigable and manip-
ulable. In Finland, the competent authority has further defined this
2

as pigs being given either permanent access to rooting material,
such as straw, hay, peat or sawdust in an amount making it possi-
ble for the pigs to form a small pile, or give bedding-type material
twice a day in addition to adding permanent solid manipulable
objects to the pen (Finnish Food Authority (Ruokavirasto), 2019).
According to Finnish legislation, manipulable materials should be
given to all pigs, including piglets in the lactation period. Regarding
feeding systems, the EU Pig directive stipulates that all pigs must
be able to eat simultaneously, unless they are fed ad libitum, or
when using individual automatic feeders, and that all pigs should
have permanent access to fresh water. The Finnish legislation fur-
ther defines minimum width for feed troughs, depending on pig
weight (Table 1).

The use of antimicrobials as growth promoters or production
enhancers is forbidden in Finland (Government Decree
1054/2014; Decree by Ministry of Agriculture and Forestry
2008/14/2014). Only veterinarians are allowed to prescribe antimi-
crobials to animals, and the treatment must always be motivated
by veterinary reasons or the welfare of the animal. Further, veteri-
narians are not allowed to profit from the sale of medicines. Thus,
in Finland, antimicrobials cannot be used as prophylactics without
a diagnosed need for the treatment of diseases (Decree by Ministry
of Agriculture and Forestry 2008/14/2014). According to the Fin-
nish legislation, there should be a certain amount of sick pen space
in each pig farm: at least for 5% of the animal numbers in the herd.
There are also some minimum requirements for housing condi-
tions, such as light, air quality and noise. Some of these are sum-
marised in Table 1.
Animal welfare control

The control of compliance with animal welfare legislation in
Finland is based on EU regulations (European Commission regula-
tion 882/2004)). A sample of farms are inspected and the results
are reported annually to the EU commission (Väärikkälä et al.,
2019). One quarter of this sample is based on a random selection,
and three quarters based on specific risk factors defined for each
animal species separately (Väärikkälä et al., 2019; Ruokavirasto,
2021a). Since 2010, provincial veterinarians employed by the
Regional State Administrative Agencies perform the sample-
based inspections. The inspections are mainly performed without
prior notice to the farmer (Ruokavirasto, 2021a). The number of
annually inspected pig farms varied between 20 and 32 farms
per year during the last four years (2017–2020) (Ruokavirasto,
2020). During this period, non-compliance was noted on between
15 and 41% of the inspected farms. The most common non-
compliances include poor cleanliness of the premises or lack of
bedding, and inappropriate enrichment use. Other, less frequently
occurring issues included inadequate space allowance and
neglected record keeping. For an earlier time period (2010–
2015), Väärikkälä et al. (2019) reported that lack of enrichment
was the most common non-compliance, and that farrow-to-finish
farms had a higher prevalence of non-compliances than other
types of pig farms. In addition to the sample-based inspections,
farms are inspected based on suspicion of violation. In 2020, 80
facilities housing pigs were inspected. As a whole, approximately
40% of all inspections of production animals led to orders or prohi-
bitions regarding the way the animals were kept (Ruokavirasto,
2021a).
Legislation and voluntary initiatives for collecting data on tail
lesions

In order to follow up and improve the tail biting situation in Fin-
land, several measures are implemented, both mandatory and vol-



Table 1
Features of pig production in Finland, with a focus on those potentially related to the risk for tail biting.

Legislative minimum
EU Pig Directive1

Finnish national legislation2

Recommendations by competent
authority (CA)3 or legal
requirements for animal welfare
subsidies4

Industry recommendations5 Practices or features recorded in studies or based on
anecdotal evidence6

Tail docking Routine tail docking is prohibited, but
allowed if there is evidence of injuries, and
after preventive measures have been
taken1

Tail docking prohibted2

Feeding All pigs must be fed at least once a day,
either ad libitum, by automatic individual
feeding or by allowing all pigs in a group
access to food at the same time1

If pigs are meal-fed, the trough length
minimum per pigs is 25 cm for pigs of
25–50 kg and 30 cm for pigs over 50 kg2

It is recommended that pigs can
feed simultaneously.
When using automatic ad libitum
feeders, at least 2 spaces per each
10 finisher pigs should be ensured.
Through length at meal feeding
32 cm/pig for pigs over 95 kg3

Feed components should be analysed.
Liquid feed from long through is recommended for grower
and finisher pigs. Finisher feeding should be unrestricted.

Most pigs, especially finishers (over 85%), are meal-fed
from long troughs using liquid feed. Most producers
include home-grown grain in the feed and analyse their
feed components.

Water provision All pigs over 2 week1/1 week2 of age must
have fresh water continuously available1

At least one drinker per 10 pigs,
and at least 2 drinkers in each
group of pigs.
Water flow at least 0.5–1 l in the
weaner unit and 1.5–2 l in the
finisher unit3

Drinkers should be situated in the dunging area.
Each drinker should be checked before arrival of new pigs,
and water flow should be checked regularly.
Water quality should be tested regularly.

Mean 2.1 drinkers per 10 pigs

Space allowance Pigs of 10–85 kg: 0.15 m2 – 0.55 m2,
depending on size)
Pigs of > 85–110 kg: 0.65 m2

Pigs > 110 kg: 1 m2 1

Pigs of 10–95 kg: 0.17 m2 + (weight kg/
130) (eg. 40 kg: 0,32 m2)
Pigs of 95–107 kg: 0.9 m2

Pigs of 107–130 kg: 1 m2 2

Finishers 0.9–1.0 m2/pig
Growers 0.4 m2/pig

Mean space allowance for finisher pigs: 1.05 m2/pig (95
farms)

Group size Mixing of litters at weaning should be avoided: 1–2 litters
per grower pen.

Normally 15–25 pigs (growing unit) and 10–15 pigs
(finisher unit).
Mean group size for finishers: 11.4 pigs per pen in
finishing.

Use of
manipulable
materials and
bedding

Pigs of all ages must be given enough
material to satisfy their need to root and
investigate1

Either bedding-type material is always
available or added twice a day, in
addition to some solid object for
manipulation2

Animal welfare subsidies can cover
extra costs for using bedding or use
of more manipulable materials
than the legal minimum4

Sawdust should be added to the lying area in the grower unit. Most farms use straw or hay. Also sawdust, peat and
cardboard or paper are popular. In addition, many farms
add chains or (chains with) wooden pieces, and many
farms use combinations of different materials.
64% of 95 finishing farms used enrichment only, 28% thin
and 7% thick bedding

Flooring Limits on slat and gap widths, but not on
proportion of slatted floor1

At least two-thirds of the flooring in the
weaner and finisher unit must be solid
or drained.
The resting area must be dry, clean, of
suitable temperature and drained if
necessary2

At least 50% of the floor in grower and finisher pens should be
solid.

The majority (>80%) of farms have partly slatted flooring

Housing
conditions

Ventilation must be adequate to make
sure gases, dust, draught or moisture do
not harm the animals2.
Temperature must be suitable.
Noise level cannot continuously exceed
85 dB1/65 dB2.
Light level must be at least 40 lux for at

Draught: below 0.2 m/s
Ammonia >10 ppm; CO2 <3 000 ppm
Floor and room heating is recommended for both grower and
finisher pigs.
Temperature: 25–28 �C for growers and 14–18 �C for
finishers
Two-climate systems with a covered resting area are

(continued on next page)
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Table 1 (continued)

Legislative minimum
EU Pig Directive1

Finnish national legislation2

Recommendations by competent
authority (CA)3 or legal
requirements for animal welfare
subsidies4

Industry recommendations5 Practices or features recorded in studies or based on
anecdotal evidence6

least 8 h/day12. Natural light is
compulsory2

recommended for grower pigs
Light intensity: 100 lux
Moisture: 50–80%

Health and
medications

Use of antimicrobials as growth
promoters or prophylactics is not
allowed2

Vaccinations are foremost
recommended for parvovirus,
erysipelas and E. coli3

Finishing pigs should be grown in all-in-all out systems. Finland is free from PRRS, TGE, PRCV and PED. The
prevalence of sarcoptic mange, swine enzootic
pneumonia, swine dysentery, atrophic rhinitis and
salmonella is very low in the country.
Most Finnish pig farms (90%) belong to the common
health care system Sikava.
Use of antimicrobials is comparably low

Sick pens Pigs that are aggressive have been
attacked or are sick or injured may be kept
temporarily on individual pens with
enough space to turn around easily1

Sick pens of at least 5% of the total floor
area required for the number of animals
on the farm2

Space allowance per pig should be
higher in sick pens than in normal
pens3

Tail biters should be moved to sick pen

Growth rate Good growth threshold is defined as 400–500 g/day for
grower pigs and 900 g/day for finisher pigs

Mean 923 g, feed conversion ratio 2.64 (on 95 finisher
farms).

Farm size On average, 300 sows and 1200 finisher pig places
(producers for one of the major slaughterhouse
companies)

Inspection of
animals and
intervention
of tail biting
outbreaks

Animal welfare and housing conditions
must be inspected at least every day2

In cases of tail biting outbreaks, the following actions are
recommended: remove biter; give extra feed; give extra salt;
place extra, interesting toy in the pen and replace daily; give
extra roughage or peat many times a day; check for the real
cause.

Producers rated identifying and moving the biter from
the pen as most important, followed by adding bedding-
type material and removing the biter

PRRS = porcine reproductive and respiratory syndrome, TGE = transmissible gastroenteritis, PRCV = porcine respiratory coronavirus, PED = porcine epidemic diarrhoea.
1 EU Pig Directive 120/2008/EC.
2 National legislation, which goes beyond the EUminimum, including the AnimalWelfare Act (247/1996), the AnimalWelfare Decree (396/1996) and the Government Decree on protection of pigs (629/2012), Government Decree

(1054/2014); Decree by Ministry of Agriculture and Forestry (2008/14/2014). Some parts of this legislation only come into force in old building from 2025 or 2028.
3 Evira, 2014a and 2014b; Ruokavirasto, 2020.
4 Requirements for animal welfare subsidies 2021.
5 Based on production guidelines from the two biggest slaughterhouses in Finland, Atria Oyj (AtriaSika, 2012) and HKScan Finland Oy (Vugts, personal comm, 2021).
6 Munsterhjelm et al., 2015; Valros et al., 2016, Kallio et al., 2018, Heinonen et al., 2021, EMA, 2018; EHK, 2021. Personal communications by Valaja J, 2020; Heinonen, M, 2021; Immonen, N., 2021.
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untary. Recording of tail biting has been a mandatory part of meat
inspection in its current form since 2013 (Decree by Ministry of
Agriculture and Forestry 1371/14/2012). Information on tail lesion
prevalence for each batch, as recorded at the slaughterhouse, are
sent to the producer on a regular basis. Further, if serious problems
occur, such as so-called tail craters (serious tail damage incidences,
where the entire tail is missing), or exceptionally high levels of tail
lesions, the meat inspection veterinarian is obliged to inform regio-
nal animal welfare authorities immediately.

Most pig farms in Finland belong to the Sikava herd health clas-
sification system (www.sikava.fi), which is organised by Animal
Health ETT ry, an industry-funded voluntary organisation. The
Sikava system has been ISO9001:2015 certified since 2014. The
national level of Sikava fulfils the national food quality scheme cri-
teria as described in Article 16 of Regulation (EC) No 1305/2013
and was recognised by Finnish Food Safety Authority in 2013.
Sikava herd health visits are performed 4–6 times a year, or once
for each batch in finishing units, by a trained herd health veterinar-
ian. During this visit, the veterinarian records his/her observations
for the herd in the central database, including the incidence of tail
biting damage. If a high level of lesions is recorded, the system
launches an alert to both the Sikava staff, and the slaughterhouse
to whom the producer sells his pigs. In addition, the herd health
veterinarian estimates and records the percentage of intact tails.

Pig production in Finland

Finland produced about 175.7 million kg pig meat in 2020 (The
Central Union of Agricultural Producers and Forest Owners (MTK),
2021), with the majority being for national consumption
(Ruokatieto, 2020). The number of sows in Finland was 82 000 in
2019, and the number of finisher pigs was 495 000. The average
farm size for pig farms was about 2 000 pigs, including all types
of animals (Ruokatieto, 2020). Based on data from one of the big-
gest slaughterhouses in Finland, the average sow number is about
300 in piglet producing units, with the majority of pigs being pro-
duced on farms above these average sizes. The biggest farm has
3 500 sows. On finisher units, the average number of pig places
is 1 200, with the largest farms having approximately 6 000 pig
places (Immonen, N, 2021, personal communication). There were
about 850 pig farms in Finland in 2020 (MTK, 2021). Almost all pigs
in Finland are raised in insulated buildings because of the cold cli-
mate. Organic production is very uncommon (only 0.4% of the pork
production, Ruokatieto, 2020). The normal pig production cycle is
as follows (Finnish Centre for Animal Welfare (EHK), 2021): most
sows farrow in farrowing crates, piglets are weaned at approxi-
mately 4 weeks, after which they are moved to the growing unit
until they are approximately 10 weeks of age, or weigh 25–
30 kg. After this, they are moved to the finishing unit, either on
the same farm (integrated farms) or sold to a separate finishing
farm, and slaughtered at the live weight of about 105–115 kg
(EHK, 2021). Most pigs produced in Finland are either Danish
(DanAvl) or Norweigan (Topigs Norsvin) genetics, while a smaller
proportion is from a Finnish breeding line (Figen).

Typical features of pig farms in Finland

The way pigs are kept in Finland is influenced to a large extent
by more or less binding recommendations or production guidelines
given by the slaughterhouses to their customer farms. These often
go beyond the legislative minimum. Some of these are summarised
below and in Table 1. Pigs are typically kept in groups of about 15–
25 pigs (growing unit) and 10–15 pigs (finishing unit) (EHK, 2021).
In the growing unit, it is common with a roof-covered area to
5

ensure a proper climate for the recently weaned pigs. Large slaugh-
terhouse recommendations for space allowances are above the
legal minimum (eg 0.9–1-0 m2 for finisher pigs (AtriaSika, 2012;
Vugts J, 2021, personal communication)). This was also reflected
in the study by Munsterhjelm et al. (2015), including 95 units with
finisher pigs: the average space allowance for finisher pigs was
over 1 m2 per pig. It must be noted, however, that this study was
based on the situation on the specific day of the herd visit, and
might not reflect a full picture of the situation on these farms.

Finnish grower-finisher pigs are typically meal-fed with liquid
feed from long troughs, especially in the finishing units (85% of
farms, Valaja J, 2020, personal communication). If fed from ad libi-
tum automatic feeders, the recommendation by the competent
authority (CA) is two feeding places for every 10 pigs (Evira,
2014a). The CA recommendations further suggest that there should
be at least one drinker per 10 pigs, and at least two drinkers in each
group of pigs. Liquid feed does not compensate for fresh water, and
water lines cannot be turned off regularly (Evira, 2014a). Finnish
pig farms often produce their own feed grain (Kallio et al., 2018),
and barley is the most important grain used (Ruokatieto, 2021).

Straw is a commonly used manipulable material (Valros et al.,
2016; Heinonen et al., 2021), but very few farms have deep-
straw bedding for finisher pigs (Munsterhjelm et al., 2015). The
most typical way (over 80%) of keeping pigs is on partly slatted
floors (Munsterhjelm et al., 2015; Kallio et al., 2018; EHK, 2021).
Thus, most producers add a small amount of straw, or other similar
materials, to the pen floor, or use hayracks. Governmental mea-
sures to improve pig welfare in Finland include the use of animal
welfare subsidies for improving farm conditions: producers can
get part of their costs covered if they eg. use bedding or additional
manipulable materials on their farms, which goes beyond the leg-
islative minimum (Ruokavirasto, 2020).

As mentioned earlier, most Finnish pig farms (about 90% of the
farms, 97% of the production) belong to the common health care
system Sikava (www.sikava.fi). This means that the farms are reg-
ularly visited by a veterinarian, who compiles a health care plan, as
well as checks the housing and animal health situation regularly.
The health status of pigs in Finland is good when it comes to infec-
tious diseases. Finland is free of several important pig diseases,
such as porcine reproductive and respiratory syndrome (PRRS),
transmissible gastroenteritis (TGE), porcine respiratory coron-
avirus (PRCV) and porcine epidemic diarrhoea (PED). The preva-
lence of sarcoptic mange, swine enzootic pneumonia, swine
dysentery, atrophic rhinitis and salmonella is very low in the coun-
try and these diseases are controlled in the Sikava system (Heino-
nen M, 2021, personal communication). The high health status of
Finnish pigs is mirrored in the comparably low use of antimicro-
bials (EMA, 2018). Antimicrobial treatments for finishing pigs are
usually due to musculoskeletal conditions, tail biting lesions or
infections in the respiratory or digestive tract (Stygar et al., 2020).

Vaccinations officially recommended for pig production include
those against parvovirus, erysipelas and Escherichia coli
(Ruokavirasto, 2020). In addition, most herds are vaccinated
against porcine circovirus 2 infection and some against respiratory
pathogens, swine influenza and Actinobacillus pleuropneumoniae
(APP) or pathogens in the digestive system, including Lawsonia
intracellularis and Clostridium perfringens (Ruokavirasto, 2020; Hei-
nonen M, 2021, personal communication).

Finnish pigs have a comparably good growth rate, with an aver-
age daily gain expectance being over 900 g/day for finisher pigs
(AtriaSika, 2012). Regarding production costs, Finland is rather
average in comparison to other EU countries. Costs for building
and labour are high in Finland, while feed costs are on the lower
range (Hoste, 2020).

http://www.sikava.fi
http://www.sikava.fi
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Prevalence of tail biting lesions in Finland

According to the official statistics from meat inspection
(Ruokavirasto, 2021b) the level of tail biting lesions in Finnish pigs
was between 0.9 and 1% during the last five years (2016–2020).
However, it needs to be noted that only severe cases of biting
lesions are recorded as part of meat inspection, and in reality, a
much higher number of pigs are bitten. A recent study including
over 14 000 pigs at one slaughterhouse during one week showed
that only 49.2% of the tails were fully intact, while 36.7% had
healed damage and 14.1% fresh damage (of which 2.5% were con-
sidered as major wounds) (Valros et al., 2020). An earlier study
at the same slaughterhouse, from a period when a proportion of
pigs were still tail docked, showed a similar amount of tail damage
in 2000: in total 34.6% were scored as damaged, with 11.7% fresh
lesions and 1.3% severe lesions (Valros et al., 2004).

On-farm results on tail damage have been reported in a few
studies: Results from Sikava herd health visits to 84 finisher farms
(Heinonen et al., 2021) showed that the most common recording
by veterinarians was that tail damage was present in 1–5% of the
pigs (58 herds), followed by none or single animals affected by tail
damage (21 herds). No herds were scored as having tail damage in
more than 10% of the pigs. Further, the veterinarians scored the
percentage of intact tails in these herds to be over 95% in 43 herds,
over 80% in 23 herds and over 70% in 17 herds. An on-farm study
including detailed assessment of approximately 600 pigs on four
farms showed that 64% of the grower pigs and 75% of the finisher
pigs had intact tails (Valros, unpublished data).

To put these numbers into proportion, they should be compared
to other studies with similar data from undocked pigs. It must,
however, be noted that recording and scoring systems differ
greatly between studies and countries, so results should be com-
pared with caution. In Sweden and Norway, both countries where
tail docking is totally prohibited, tail damage levels recorded as
part of meat inspection are between 1 and 4% (Wallgren et al.,
2019). When researchers recorded tail lesions at slaughterhouses
in Sweden, the prevalence was reported to be around 7% (Keeling
et al., 2012). Approximately 1.7% of pigs were missing half of the
tail. Further, a UK study revealed a 9% tail damage proportion in
undocked pigs, with 0.5% missing a part of the tail. These studies
do not separate healed tail damage, thus, it seems like Finland is
comparable to other non-docking populations. Interestingly, sev-
eral studies on docked pigs have shown rather high levels of
lesions despite the vast majority of the pigs being docked: when
researchers have collected the data at the slaughterhouse, the
number of non-lesioned tails varied between 28 and 75% (Harley
et al., 2012; Harley et al., 2014; Van Staaveren et al., 2016;
Lemos Teixeira et al., 2016; Vom Brocke et al., 2018)
Risk factors for tail biting: the Finnish perspective

Feed and water

When talking to Finnish producers, they frequently refer to
feeding-related issues as the most important for reducing the risk
of tail biting. This was also shown in the questionnaire-based study
by Valros et al. (2016). There are, however, few studies that pin-
pointed which features of feed and feeding are risk factors for tail
biting. Regarding feed composition, very few studies report signif-
icant effects of specific ingredients; but some of the ingredients
mentioned in relation to tail biting include wheat and whey
(Kallio et al., 2018), protein (van der Meer et al., 2017), tryptophan
(Martinez-Trejo et al., 2009), and fibre (Naya et al., 2019). These
studies, however, do not provide any support for the feed used in
Finland to be especially protective against tail biting. While liquid
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feeding is the most common system in Finland, Kallio et al. (2018)
actually reported it as a risk factor for tail biting. A more interest-
ing aspect of feeding might be the way feed is given to the pigs, in
Finland typically as meal feeding from long troughs. According to
some studies, tail biting typically occurs around the feeder
(Sutherland et al., 2009; Palander et al., 2012), and ad libitum feed-
ers might increase the time pigs spend around feeders. Palander
et al. (2013) further suggested an increase in competition for feed
in ad libitum fed pigs compared to pigs meal-fed from long trough.
Especially if the feeder space in ad libitum feeding system is low, it
does seem to be a risk factor for tail biting (Hunter et al., 2001;
Moinard et al., 2003).

Making sure all pigs have access to water was ranked as a very
important preventive measure by both Finnish (Valros et al., 2016)
and UK producers (Valros and Barber, 2019). The Finnish recom-
mendation of at least two drinkers per pen might reduce the risk
that pigs are left without water for a prolonged time, as water
delivery disturbances have anecdotally been reported as a big risk
for tail biting outbreaks (Valros and Barber, 2019).

Space allowance and group size

There is clear evidence for a link between space allowance and
tail biting (eg. Moinard et al., 2003; Munsterhjelm et al., 2015;
Scollo et al., 2016; Grümpel et al., 2018), but it is difficult to sepa-
rate the effect of animal density from other features of the pen
causing competition for resources, such as feeder space. Larsen
et al. (2018) performed a study, which addressed space allowance
specifically and did not find an effect of animal density on the risk
of tail biting. However, a combination of decreased density and
supplying straw significantly reduced the risk for tail lesions. Addi-
tionally, producers in several countries, including UK (Valros and
Barber, 2019), The Netherlands (Bracke et al., 2013) and Sweden
(Wallgren et al., 2016) ranked space allowance as one of the most
important measures when it comes to preventing tail biting. The
higher space allowance recommendations in Finland, as compared
to, for example, the minimum level according to the EU Pig direc-
tive might, regardless if the effect comes from density itself or from
interactions with other factors, be a protective factor against tail
biting. In the study by Munsterhjelm et al. (2015), tail biting preva-
lence on-farm decreased when space allowance increased from 0.7
to 1.5 m2 per finishing pig.

Especially finisher pigs are kept in rather small groups in Fin-
land, while grower pigs are housed in slightly larger groups, often
resulting in the mixing of pigs from at least two litters at weaning.
There are very few studies of how group size influences the risk for
tail biting. Kallio et al. (2018), however, found an increased risk for
tail biting on finisher farms with pigs in pens of more than 10 ani-
mals. Wallgren et al (2019) proposed several mechanisms for why
a small group size might have a preventive effect on tail biting,
such as a lower number of potential victims per pen, and better
possibilities for identifying biters and victims if tail biting does
occur. Finally, it reduces the need for mixing litters when forming
the group.

Use of manipulable materials

The use of appropriate manipulable materials is considered one
of the most important preventive measures against tail biting by
researchers (EFSA, 2007; D’Eath et al., 2014), even though not nec-
essarily by producers (Bracke et al., 2013; Valros et al., 2016;
Valros and Barber, 2019). Lack of manipulable material might
cause frustration to the pigs, as they cannot fulfil their intrinsic
motivation to explore the environment (Edwards and Valros,
2021). Straw is suggested to be the most efficient material in
reducing the risk of tail biting (EFSA, 2007; 2014). Indeed, studies
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have reported straw to be an efficient preventive measure (Larsen
et al., 2018; Wallgren et al., 2019) and the more straw is used, the
better (Wallgren et al., 2019). Also producers rank straw as the best
material to prevent tail biting (Valros et al., 2016; Valros and
Barber, 2019). Some solid manipulable objects reduce the risk of
tail biting, including fresh wood (Telkänranta et al., 2014a),
branched chains (Bracke and Koene, 2019) and jute sacks
(Ursinus et al., 2014a), and can be especially effective if a variation
of objects is provided (Chou et al., 2019). However, a recent review
by Buijs and Muns (2019) concluded that solid objects are only
moderately effective in reducing the tail biting risk.

The way the EU directive on using manipulable materials has
been implemented and is enforced in Finland (ie. either bedding-
type, rootable material available all the time, or added twice daily
in combination with permanently fitted solid objects), as well as
the fact that most farms do use straw should effectively reduce
the tail biting risk. Straw dispensers are increasingly popular on
Finnish farms (personal experience by the author). A couple of
studies have found that providing straw in straw dispensers is
not very effective in reducing tail lesions (Bulens et al., 2015;
Holling et al., 2017). However, the effectiveness of straw racks
might be dependent on how easily pigs can remove straw from
these: in both these studies, the amount used by pigs was rather
small.

In addition to providing a regular possibility to explore, manip-
ulable materials might also have a buffering effect when welfare
problems occur, as suggested by Edwards and Valros (2021). In this
case, the material works as a distraction or outlet for frustration
when pigs are faced with other challenging situations. Some pre-
liminary support for this theory was presented by Heinonen
et al. (2021) who found an interactive effect of use of wood as
enrichment and leg problems in reducing the risk for tail lesions
on Finnish farms. This indicates that wood might buffer the nega-
tive effect of leg problems.

Use of manipulable materials is not only important in the cur-
rent environment of pigs but throughout the lives of pigs. Tail bit-
ing lesions have been reported already in lactating piglets (Ursinus
et al., 2014b; Hakansson et al., 2020), and both epidemiological
evidence (Moinard et al., 2003) and experimental studies
(Munsterhjelm et al., 2009; Telkänranta et al., 2014b) show that
early access to manipulable material can reduce the risk for tail bit-
ing and severe lesions. In Finland, the legislative regulation regard-
ing use of manipulable material is applied to all pigs, independent
of housing system or age of the animals, thus including also lactat-
ing piglets.

Flooring

A high proportion of slatted flooring is a risk factor for tail biting
(Moinard et al., 2003; Kallio et al., 2018). To my knowledge, how-
ever, there are no detailed studies on whether the type of slats, or
the proportion of drainage, is also important. In Finland, fully slat-
ted flooring is not allowed in new or renovated buildings since
2013, and will be fully banned in 2028. Studies show that partly
slatted flooring is the most commonly used system
(Munsterhjelm et al., 2015; Kallio et al., 2018), and according to
personal experience, both fully slatted and fully solid flooring is
very uncommon. However, even after 2028, the so-called solid
flooring part of the pen can be partly drained, with the limit for
draining being 10% of the floor area. Floors with large holes make
it difficult to use bedding-type materials efficiently, which proba-
bly is one reason why slatted floors are problematic when it comes
to tail biting (EFSA, 2007). Fully slatted floors also make it more dif-
ficult for pigs to separate the pen into different activity areas, and
might increase the risk for a high level of noxious gases (Schrøder-
Petersen and Simonsen, 2001). However, a study by Philippe et al.,
7

(2016) actually showed a higher level of gaseous emissions when
drainage was lower (2.5 vs 15%), and suggested it might be due
to clogging of the smaller holes, thus reducing the drainage capac-
ity of the floor.

Health, medication and production

Recently, more and more evidence has been presented on the
link between tail biting and health. It is commonly assumed that
tail biting lesions are a risk for secondary infections. Several studies
have shown associations between tail lesions and slaughter find-
ings such as abscesses, arthritis and lung lesions (eg. Van
Staaveren et al., 2016; Vom Brocke et al., 2018; Valros et al.,
2020), while only few studies actually show evidence that these
infections have spread from the tail lesion itself (Sihvo et al.,
2011). More interesting from the point of view of preventing tail
biting is the recent research showing that ill-health might actually
increase the risk for developing tail biting behaviour. Nordgreen
et al. (2020) suggested that social behaviour might be influenced
by immune activation in a recent review. The link could be medi-
ated by cytokines and neurotransmitters, and the outcome could
be an increased risk for damaging behaviour. For example,
Munsterhjelm et al. (2019) and Veit et al. (2021) showed that an
experimentally induced sickness response indeed changes the
social behaviour of pigs in a way that can increase the risk for dam-
aging biting. Further, Munsterhjelm et al. (2017) reported that cer-
tain spontaneous health problems (respiratory problems and
lameness) can increase the risk of both becoming a biter and a vic-
tim of biting, while Niemi et al. (2011) showed a temporal associ-
ation between tail lesion diagnosis and locomotory problems.

Finland is free, or almost free, from some of the major infectious
swine diseases, and health was one of the strengths on Finnish
farms according to the Welfare Quality� assessment scheme
(Munsterhjelm et al., 2014). Thus, as sickness might be a risk factor
for tail biting, this relatively good situation regarding infectious
diseases might help keep tail biting at an acceptable level. It must
be noted, however, that Finnish pigs are by no means free of health
problems: slaughter findings from 2020 report significant levels of
findings, such as pleuritis (23.8%), pneumonia (3.1%), and arthritis
(2.9%) (Ruokavirasto, 2021b). Slaughter findings are scored differ-
ently in different countries and even slaughterhouses within the
same country: in Finland, this seems to be the case especially for
pleuritis (Heinonen et al., 2018). Thus, these numbers should be
compared to other similar data with great care.

Even though vaccination can induce a similar immune activa-
tion to disease challenges, and could thus be thought to increase
the risk for damaging behaviour, the evidence from pigs is some-
what contradictory. Almond and Bilkei (2006) reported reduced
‘cannibalism-related waste’ in pigs vaccinated against Lawsonia
intracellularis. Further, ear necrosis was reduced by vaccination
against PCV2 (Papatsiros, 2012). Some of the vaccines commonly
used in Finland could be effective in reducing the risk for tail biting.
Vaccines are applied to prevent respiratory problems (circovirus,
APP), which has been proposed to be linked to biting behaviour
(Munsterhjelm et al., 2017), and digestive tract infections (eg Law-
sonia intracellularis). Diarrhoea has been suggested as a potential
indicator for poor health that can lead to tail biting (European
Commission, 2017) which is anecdotally said to increase the risk
for tail biting at least in weaner pigs (Vugts J, 2021, personal
communication).

An increase in tail biting lesions will increase the need for
antimicrobials (Stygar et al., 2020). However, Diana et al. (2017)
showed that antimicrobials per se might actually increase damag-
ing behaviours. They reported less ear biting behaviour in pigs
not given in-feed antibiotics in comparison to those that were
given them. Thus, the relatively low level of antimicrobial use in
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Finland (EMA, 2018) could be a positive feature also in this respect.
However, the influence of antimicrobial treatment in the study by
Diana et al. (2017) was suggested to be due to a higher growth rate,
and thus feeding motivation, in the pigs fed antimicrobials, which
would be contra-indicatory, as the growth rate of Finnish pigs is
rather good. Indeed, a link between a high growth rate and an
increased risk for tail biting behaviour has recently been shown
in grower pigs and is suggested to be related to a high feeding
motivation (Hakansson and Houe, 2020; Valros et al., unpublished
data).

The link between growth rate and tail biting is not, however,
straightforward: several studies have shown that tail bitten pigs
grow less than non-victims (Sinisalo et al., 2012; Marques et al.,
2012). Further, small pigs are often anecdotally suggested to be
prone to become performers tail biting (Schrøder-Petersen and
Simonsen, 2001). Rather few studies have been able to support
this, however: Munsterhjelm et al. (2016) reported that piglets
that were to become performers of so-called tail-in-mouth-
behaviour were smaller at birth and Beattie et al. (2005) reported
a lower weight at weaning and at 7 wks of age in pigs that showed
much tail biting behaviour.

Farm size

The herd size of Finnish farms is moderate. Even though herd
size has not directly been linked to the risk for tail biting by experts
(EFSA, 2007), this might still indirectly influence the risk of tail bit-
ing. According to the questionnaire study to producers in Finland,
farm size correlates positively with how serious a problem produc-
ers perceive tail biting to be, and how willing they would be to
dock (Valros et al., 2016). Similar findings regarding the willing-
ness to dock were also reported by Bracke et al. (2013). One expla-
nation for this might be that on large farms, there is a reduced
caretaker/pig ratio, which makes it challenging to find time for
observation of animals and intervening appropriately when tail
biting occurs (D’Eath et al., 2016). Indeed, in the questionnaire
study by Valros and Barber (2019), a negative correlation between
reported tail biting prevalence and ratio of staff per animal was
found. The fact that farm size is related to the possibilities to
observe animals efficiently is further supported by the finding by
Munsterhjelm et al. (2015) that ‘found dead’ – type mortality rate
was higher on larger farms.

Climate and housing conditions

The climate in Finland is rather cold, and characterised by
rather large variations between and within seasons (Finnish
meteorological institute, 2021). Thus, pig houses need to be insu-
lated and there are high demands on the climate control systems,
which are normally artificial. There is some evidence of artificial
ventilation systems reducing the tail biting risk Hunter et al.
(2001). Holling et al. (2017) presented some evidence that several
factors related to indoor climate, including air velocity, tempera-
ture and temperature range, as well as ammonia level, were related
to the risk of tail lesions. Also producers perceive appropriate tem-
perature, eliminating draughts and maintaining a good air quality
as important measures for preventing tail biting (Valros et al.,
2016; Valros and Barber, 2019).

Intervention of tail biting outbreaks

Efficient intervention when tail biting outbreaks do occur is
important to avoid extensive tail damage (reviewed by Edwards
and Valros, 2021). In a practical book aimed at producers and other
stakeholders, I suggested (Valros, 2020) that every farm should
plan a tailor-made intervention strategy, including having a so-
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called ‘first-aid kit’ with novel manipulable materials readily avail-
able. Producers have ranked removing biters from pens with tail
biting outbreaks as the most effective (Valros et al., 2016; Valros
and Barber, 2019) or the most commonly used intervention
method (Wallgren et al., 2016). Also, the study by Chou et al.
(2019) indicated this to be as efficient as adding ropes. However,
they did note that it is challenging to identify the biter, and thus,
this method might not be feasible in practice. The fact that sick
pens are obligatory according to Finnish legislation probably
makes it feasible to remove biters when these are observed, as well
as severely bitten victims of tail biting. Further, as discussed previ-
ously, as group sizes are normally rather small, and farm size mod-
erate, detecting tail biting in time might help Finnish producers
avoid serious tail biting outbreaks by intervening early enough.
In addition, tail biting outbreaks might be easier to spot in intact
tails, as tucked tails are an important early warning sign (for
reviews, see Larsen et al., 2016; Edwards and Valros, 2021).
Producer perceptions

There are a few studies on producer perceptions regarding tail
biting from different countries. These provide interesting informa-
tion on how perceptions are linked to practices and the current sit-
uation. An interesting observation from a producer questionnaire
study from Finland is that most producers said they would proba-
bly not want to dock even if it was legal (Valros et al., 2016). On the
other hand, in a similar study of UK producers, many producers
specifically commented on the importance of docking (Valros and
Barber, 2019). Further, Dutch producers, also used raising docked
pigs, showed a high agreement with the statement ‘It is better to
dock all tails than to run the risk of tail biting even if it concerns
just one bitten pig’ (Bracke et al., 2013). Further, these studies
revealed that producers used very similar arguments to motivate
their current practices, even when these were opposite: some UK
producers said docking is a welfare-promoting measure, compara-
ble to vaccinations, and thus not docking was thought of as cruel to
the animals (Valros and Barber, 2019). Oppositely, some Finnish
producers said that they did not want to dock as docking is cruel
to the pig (Valros et al., 2016). Another indication of producers
accepting the current state is that in the study by Valros et al.
(2016), there was a positive correlation between how much tail
biting occurred on the farm and the limit for what was thought
to be acceptable.
General discussion and conclusions

As discussed above, several features of Finnish pig production
might aid in the successful rearing of undocked pigs, and some of
these measures might be useful to consider also in countries where
there is a policy to reduce the need for docking. Of course, some
features are inherent to the local conditions, and cannot easily be
changed, while others are such that they can more easily be influ-
enced by recommendations and legislation. Wallgren et al. (2019)
suggested that in order for other EU countries to be able to stop
docking pigs, the EU legislation should better match the needs of
the pigs, as they claim Swedish legislation does. The same can,
even though to a somewhat lesser degree, be stated for the Finnish
legislation, but as discussed above also several non-compulsory
features of pig production in Finland are of potential value for
reducing the risk for tail biting. For example, the comparably larger
space allowance, smaller group size, feeding system, use of manip-
ulable materials and reasonable health status in Finland potentially
reduce the risk for tail biting. It is, however, important to remem-
ber that due to the multifactorial nature of tail biting (EFSA, 2014),
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measures need to be tailored to local conditions, taking into
account, for example climate, pig breed and building practices.

Itmust be noted that even though Finnish producers do not appear
toperceive tail bitingas avery seriousproblem(Valros et al., 2016), tail
bitingoccursat significant levels, andthere isaneedtokeepaddressing
the problem. The study by Heinonen et al. (2021) shows a large varia-
tionbetween farms in tail lesionprevalence, showing that it is possible
to achieve good results even without docking pigs, but that there are
also farms with challenges. Legislation and recommendations do not
always fully reflect the reality, as also evident by the animal welfare
inspection results reported above (Ruokavirasto, 2021a; Väärikkälä
et al., 2019). Non-compliance with legislation or recommendations
on a proportion of farmsmight explain part of the between-farm vari-
ation. Further, studies, fromcountrieswheredocking is thenorm, show
that docking does not resolve the problem: studies including only
docked pigs show comparable levels of tail lesions to the Finnish
undocked population.

One of the important reasons why tail docking is still commonly
performed is probably that producers are reluctant to try non-
docking (Nalon and de Briyne, 2019; Bracke et al., 2013).
Zonderland and Zonderland-Thomassen (2016) suggested that to
change this reluctance, there is a need to both increase the motiva-
tion of the producers, and their knowledge about how to prevent tail
biting anddealwith outbreaksBased on this, it canbe suggested that
the producer is key here: if producers believe they can handle
undocked pigs, the need for docking will automatically be reduced.
An important part of this process is accepting that tail biting will
likely never disappear from modern pig production without very
substantial changes in the way pigs are produced. Thus, producers
need to accept that continuous actions to prevent tail biting and
intervene with outbreaks will be needed. The fact that most farms
in Finland belong to the Sikava systemmeans that producers are in
regular contactwith their veterinarian,whichmight alreadyprovide
themwith support andmotivation to keep improving management
on their farms. To aid this process further, I have earlier suggested a
farm-specific action plan for systematically reducing the occurrence
of tail biting lesions (Valros, 2020). Such a plan should include both
the systematic follow-up of tail lesion prevalence as a measure of
success of prevention measures, and plans for early detection and
intervention. Finally, we have previously suggested that it is impor-
tant to understand that if producers think they can only revert to
non-docking if there is no biting at all, they will never be motivated
to do so (Valros andHeinonen, 2015; Valros and Barber, 2019).More
importantly, as shown by the Finnish example, an acceptable and
manageable level of tail biting can indeed be reached.

It is, of course, impossible to separate the effect of the non-
docking policy in Finland from other factors on the outcome mea-
sures of the pig production. However, looking at the production
results, need for antimicrobial treatments and tail biting lesions,
it can be concluded that it is possible to successfully rear pigs with-
out docking their tails in intensive pig production systems. This is
further supported by a study using the Welfare Quality� – assess-
ment system on finisher pig farms in Finland: the welfare state of
the pigs in Finland was on a higher level compared to other EU
countries with comparable data (Spain, Germany, France, UK)
(Munsterhjelm et al., 2014).
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